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Gastric Inhibitory Peptide Receptor Ligands with Bio-Distribution Modifier

FIELD OF THE INVENTION

The present invention is related to a chemical compound; a peptide; a Gastric Inhibitory Peptide
Receptor (GIPR) binding compound; a Gastric Inhibitory Peptide Receptor (GIPR) binding
peptide; a composition comprising the compound; a composition comprising the Gastric
Inhibitory Peptide Receptor (GIPR) binding compound; a composition comprising the peptide;
a composition comprising the Gastric Inhibitory Peptide Receptor (GIPR) peptide; the
compound, the Gastric Inhibitory Peptide Receptor (GIPR) binding compound, the peptide, the
Gastric Inhibitory Peptide Receptor (GIPR) peptide and the compositions, respectively, for use
in a method for the diagnosis of a disease; the compound, the Gastric Inhibitory Peptide
Receptor (GIPR) binding compound and the compositions, respectively, for use in a method for
the treatment of a disease; the compound, the Gastric Inhibitory Peptide Receptor (GIPR)
binding compound, the peptide, Gastric Inhibitory Peptide Receptor (GIPR) peptide and the
compositions, respectively, for use in a method of diagnosis and treatment of a disease which
is also referred to as “thera(g)nosis” or “thera(g)nostics”; the compound, the Gastric Inhibitory
Peptide Receptor (GIPR) binding compound, the peptide, the Gastric Inhibitory Peptide
Receptor (GIPR) binding peptide, and the compositions, respectively, for use in a method for
delivering a radionuclide to a Gastric Inhibitory Peptide Receptor (GIPR) to a cell, preferably
a GIPR overexpressing tumor cell or pancreatic beta cell; a method for the diagnosis of a disease
using the compound, Gastric Inhibitory Peptide Receptor (GIPR) binding compound, the
peptide, the Gastric Inhibitory Peptide Receptor (GIPR) binding peptide and the compositions,
respectively; a method for the treatment of a disease using the compound, the Gastric Inhibitory
Peptide Receptor (GIPR) binding compound, the peptide, the Gastric Inhibitory Peptide
Receptor (GIPR) binding peptide and the compositions, respectively; a method for the diagnosis
and treatment of a disease which is also referred to as “thera(g)nosis” or “thera(g)nostics”, using

the compound, the Gastric Inhibitory Peptide Receptor (GIPR) binding compound, the peptide,
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the binding peptide and the compositions, respectively; a method for the delivery of a
radionuclide to a Gastric Inhibitory Peptide Receptor (GIPR) expressing tissue using the
compound, the Gastric Inhibitory Peptide Receptor (GIPR) binding compound, the peptide, the
Gastric Inhibitory Peptide Receptor (GIPR) binding peptide and the compositions, respectively.

BACKGROUND

The human gastric inhibitory polypeptide (GIP) is a 42 amino acid incretin hormone (H-Tyr-
Ala-Glu-Gly-Thr-Phe-Ile-Ser-Asp-Tyr-Ser-Ile-Ala-Met-Asp-Lys-Ile-His-Gln-Gln-Asn-Phe-
Val-Asn-Trp-Leu-Leu-Ala-Gln-Lys-Gly-Lys-Lys-Asn-Asp-Trp-Lys-His-Asn-Ile-Thr-Gln-
OH) (SEQ ID NO: 2) secreted from the enteroendocrine K-cells, which forces diet-related
insulin secretion via the GIPR signaling cascade (Cho et al., Vitam Horm, 2010, 84, 111-150).
It was first discovered during cholecystokinin studies by John Brown and Raymond Pederson

in the 1970s (Brown et al., Scand J Gastroenterol, 1970, 5, 537-541).

The GIPR is a 7-transmembrane spanning class B1 G-protein coupled receptor (GPCR)
(Fredriksson et al., Mol Pharmacol, 2003, 63, 1256-1272), which is expressed in the
gastrointestinal tract and the pancreatic islet cells (Usdin er al., Endocrinology, 1993, 133,
2861-2870). The extra-cellular N-terminal domain recognizes the ligand on its middle or C-
terminal part, followed by the N-terminal part docking into the transmembrane domain of the
receptor (Parthier et al., Proc Natl Acad Sci U S A, 2007, 104, 13942-13947). Receptor
conformation induces transcription of the pro-insulin gene and insulin release by activating the
adenylyl cyclase pathway that increases intracellular cyclic adenosine 3 5'-monophasphate
(cAMP) which is associated with elevated Ca*" influx (Ding ef al., Diabetes, 1997, 46, 615-
621). Also, proliferative and anti-apoptotic effects were triggered by activation of the mitogen-
activated protein kinase (MAPK) pathway and inhibition of caspase 3 (Khan ez al., Peptides,
2020, /25, 170201). Both GIP(1-42)NH> and GIP(1-30)NH; are GIPR agonists and substrates
for the dipeptidyl peptidase-4 (DPP4) resulting in potent GIPR inhibitors (GIP(3-42)NHy;
GIP(3-30) NH;). While N-terminal truncations lead to decreased receptor activation and
antagonism (Hansen et al., Br J Pharmacol, 2016, 173, 826-838), C-terminal modifications

have only minor impact on stability or tissue distribution.

Recently, the GIPR came into the focus for peptide receptor radionuclide therapy (PRRT). In
contrast to non-cancerous tissues, the GIPR is highly expressed in several subgroups of

neuroendocrine neoplasms (Waser et al., J Clin Endocrinol Metab, 2012, 97, 482-488).
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In 2012, a study showing a high GIP Receptor expression in gastroenteropancreatic and
bronchial neuroendocrine tumors was published (Waser et al., J Clin Endocrinol Metab, 2012,
97, 482-488). The authors claimed GIPR represents a novel molecular target for clinical
applications such as in vivo scintigraphy and targeted radiotherapy. WO 2012/168464 described
a method for imaging and therapy of endocrine gastroenteropancreatic tumors and bronchial
and thyroid neuroendocrine tumors by targeting GIPR. The receptor’s incidence and density in
human neuroendocrine tumors and non-neoplastic tissues was analyzed by autoradiography. Of
these tumors, functional pancreatic neuroendocrine tumors, including insulinomas,
gastrinomas, glucagonomas and vipomas, as well as non-functional pancreatic NETs and ileal
NETs, presented highest receptor expression. In non-neoplastic tissues the highest expression
was found in islets of the human pancreas. Academic groups published studies in which radio-
labelled GIP analogs were used for nuclear medicine imaging applications (Gourni et al., J Nucl
Med, 2014, 55, 976-982; Willekens et al., Sci Rep, 2018, 8, 2948). As proof of concept these
studies have been successful, however, tumor uptake of the labeled peptides was around 20x

lower when compared to kidney uptake.

DETAILED DESCRIPTION OF THE INVENTION

The problem underlying the present invention is the provision of a compound which is suitable
as a diagnostic agent and/or a therapeutic agent, particularly if conjugated to a diagnostically

and/or therapeutically active radionuclide.

A further problem underlying the present invention is the provision of a compound which is
suitable as a diagnostic agent and/or a therapeutic agent, particularly if conjugated to a
diagnostically and/or therapeutically active radionuclide, having a pECso of equal to or greater
than 8.0 and/or a pICso of equal to or greater than 7.5 for Gastric Inhibitory Peptide Receptor
(GIPR).

A further problem underlying the present invention is the provision of a compound which is
suitable as a diagnostic agent and/or a therapeutic agent, particularly if conjugated to a
diagnostically and/or therapeutically active radionuclide, in the diagnosis and/or therapy of a
disease where the diseased cells and/or diseased tissues express Gastric Inhibitory Peptide
Receptor (GIPR). A still further problem underlying the instant invention is the provision of a
compound which is suitable for delivering a diagnostically and/or therapeutically effective

radionuclide to a diseased cell and/or diseased tissue, respectively, and more particularly a
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GIPR-expressing diseased cell and/or diseased tissue, preferably the diseased tissue comprises

cancer or tumor cells.

Also, a problem underlying the present invention is the provision of a method for the diagnosis
of a disease, of a method for the treatment and/or prevention of a disease, and a method for the
combined diagnosis and treatment of a disease; preferably such disease is a disease involving
GIPR-expressing cells and/or tissues, more particularly a GIPR-expressing diseased cell and/or
diseased tissue, preferably the diseased tissue comprises or contains cancer or tumor cells or

pancreatic beta cells.

A still further problem underlying the present invention is the provision of a method for the
identification of a subject, wherein the subject is likely to respond or likely not to respond to a
treatment of a disease, a method for the selection of a subject from a group of subjects, wherein
the subject is likely to respond or likely not to respond to a treatment of a disease; preferably,

the disease is cancer, more preferably the disease is a neuroendocrine tumor.

Also, a problem underlying the present invention is the provision of a pharmaceutical
composition containing a compound having the characteristics as outlined above. Furthermore,
a problem underlying the present invention is the provision of a kit which is suitable for use in

any of the above methods.

These and other problems are solved by the subject matter of the attached independent claims;

preferred embodiments may be taken from the attached dependent claims.

These and other problems are also solved by the subject matter of the following Embodiments.

Embodiment 1. A compound comprising a cyclic peptide of formula (Ia)

Xaal—Xaa2—Xaa3—Xaa4—Xaad5—Xaab6——Xaa7— Xaa8— Xaa9—Xaa10— Xaa11

Yc
(Ia)

or a cyclic peptide of formula (Ib)
Xaal—Xaa2—Xaa3—Xaad—Xaab—Xaab——Xaa7—Xaa8—Xaa9—Xaa10—Xaal1

(Ib)
each comprising an N-terminal modification group A attached to Xaal,
4
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and each comprising a C-terminal group C-term attached to Xaall,

wherein

the peptide sequence is drawn from left to right in N- to C-terminal direction,

the N-terminal modification group A comprises a Z group, wherein a linker is
optionally interspersed between the Z group and Xaal, wherein the Z group

comprises a bio-distribution modifier,

Xaal is a residue of an o-amino acid comprising a side chain, wherein the side

chain comprises an acidic or polar group,

wherein the carbonyl group of Xaal is covalently attached to the a-nitrogen atom
of Xaa2,

Xaa2 is a residue of an a-amino acid comprising a side chain, wherein the side
chain comprises a heteroaryl ring or an aryl ring, preferably Xaa?2 is a residue of

an a-amino acid with a side chain comprising a heteroaryl ring,

wherein the carbonyl group of Xaa2 is covalently attached to the a-nitrogen atom

of Xaa3,

Xaa3 is a residue of an o-amino acid comprising a side chain, wherein the side
chain comprises a heteroaryl ring or an aryl ring, preferably Xaa3 is a residue of
an o-amino acid comprising a side chain, wherein the side chain comprises a

heteroaryl ring,

wherein the carbonyl group of Xaa3 is covalently attached to the a-nitrogen atom

of Xaa4,

Xaa4 is a residue of an a-amino acid optionally comprising a Z group or is a
residue of an N-alkylated a-amino acid optionally comprising a Z group, wherein

the Z group is a chelator or a bio-distribution modifier,
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wherein the carbonyl group of Xaa4 is covalently attached to the a-nitrogen atom

of Xaa5,

Xaa$5 is a residue of an a-amino acid optionally comprising a Z group, wherein

the Z group is a chelator or a bio-distribution modifier,

wherein the carbonyl group of Xaa5 is covalently attached to the a-nitrogen atom

of Xaab,

Xaab is a residue of an o-amino acid comprising a side chain, wherein the side

chain comprises a branched aliphatic group,

wherein the carbonyl group of Xaa6 is covalently attached to the o-nitrogen atom

of Xaa7,

Xaa7 isaresidue of an a~amino acid comprising a side chain, wherein the side
chain comprises a nucleophilic group, wherein the nucleophilic group comprises
a heteroatom, wherein the heteroatom is selected from the group comprising a

sulfur atom and a nitrogen atom,

wherein the carbonyl group of Xaa7 is covalently attached to the a-nitrogen atom

of Xaa8,

Xaa8 is a residue of an a-amino acid optionally comprising a Z group, wherein

the Z group is a chelator or a bio-distribution modifier,

wherein the carbonyl group of Xaa8 is covalently attached to the a-nitrogen atom

of Xaa9,

Xaa9 is a residue of an a-amino acid,

wherein the carbonyl group of Xaa9 is covalently attached to the a-nitrogen atom

of Xaalo,
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XaalO is a residue of an a-amino acid comprising a side chain, wherein the side

chain comprises a branched aliphatic group or an unsubstituted aromatic ring,

wherein the carbonyl group of XaalO is covalently attached to the a-nitrogen atom

of Xaall,

Xaall is a residue of an a-amino acid comprising a side chain, wherein the side
chain comprises a nucleophilic group, wherein the nucleophilic group comprises
a heteroatom, wherein the heteroatom is selected from the group comprising a

sulfur atom and a nitrogen atom,

the C-terminal modification C-term comprises a Z group, wherein a linker is
optionally interspersed between the Xaall and the Z group, wherein the Z group

comprises a bio-distribution modifier,

wherein Xaa7 and Xaall are indirectly linked or directly covalently linked to each

other forming a macrocyclic ring,

wherein if Xaa7 and Xaall are indirectly linked forming a cyclic peptide of
formula (Ia), the heteroatom of Xaa7 and the heteroatom of Xaall are linked
through a ring interspersed between the heteroatom of Xaa7 and the heteroatom
of Xaall forming Yc, wherein the ring is a heteroaryl ring, an aryl ring optionally
comprising a Z group or a heterocyclic ring, wherein the heteroatom is each and
individually selected from the group consisting of a sulfur atom and a nitrogen
atom, wherein if the heteroatom of Xaa7 is a sulfur atom, a thioether bond
covalently links Xaa7 to the ring, if the heteroatom of Xaa7 is a nitrogen atom, an
amine bond or an amide bond covalently links Xaa7 to the ring, if the heteroatom
of Xaall is a sulfur atom, a thioether bond covalently links Xaall to the ring, and
if the heteroatom of Xaall is a nitrogen atom, an amine bond or an amide bond

covalently links Xaall to the ring,

or wherein if Xaa7 and Xaall are directly covalently linked forming a cyclic peptide
of formula (Ib), the heteroatom of Xaa7 is a sulfur atom and the heteroatom of

Xaall is a sulfur atom forming a disulfide bond,
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and wherein each and any of the bio-distribution modifiers of the N-terminal
modification group A, Xaa4, Xaa5 and Xaa8 comprises a residue of an aliphatic
carboxylic acid,
wherein to an w-carbon atom of the aliphatic carboxylic acid a nitrogen atom, a
triazolyl moiety, a hydroxymethyl-triazolyl moiety or an urea moiety is
covalently attached,
wherein to the nitrogen atom, to the triazolyl moiety, to the hydroxymethyl
triazolyl moiety or to the urea moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group individually and independently comprises 2 or
more hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group,
or (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group is covalently attached via an ether linkage to 1
or more second level alkyl groups, wherein each and any second level
alkyl group individually and independently comprises 2 or more
hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group, and wherein each and any first level alkyl group
individually and independently comprises O, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group
wherein, if the bio-distribution modifier is comprised by the N-terminal
modification group A,
(a) the carbonyl group of the aliphatic carboxylic acid of the bio-distribution
modifier is covalently attached to the a-nitrogen atom of Xaal,
or (b) if a linker comprising an amino group and a carbonyl group is
interspersed between the bio-distribution modifier and Xaal, the
carbonyl group of the aliphatic carboxylic acid of the bio-distribution
modifier is covalently attached to the amino group of the linker and the
carbonyl group of the linker is covalently attached to the a-nitrogen atom
of Xaal,
or wherein, if the bio-distribution modifier is comprised by Xaa4 comprising an

amino group in the side chain, the carbonyl group of the aliphatic carboxylic
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acid of the bio-distribution modifier is covalently attached to the amino group
of the side chain of Xaa4,

or wherein, if the bio-distribution modifier is comprised by Xaa5 comprising an
amino group in the side chain, the carbonyl group of the aliphatic carboxylic
acid of the bio-distribution modifier is covalently attached to the amino group
of the side chain of Xaa$5,

or wherein, if the bio-distribution modifier is comprised by Xaa8 comprising an
amino group in the side chain, the carbonyl group of the aliphatic carboxylic
acid of the bio-distribution modifier is covalently attached to the amino group

of the side chain of Xaa8, and

wherein the bio-distribution modifier comprised by the C-terminal modification group
C-term comprises a residue of an a-amino acid with an aliphatic side chain,
wherein to an w-carbon atom of the side chain of the a-amino acid a nitrogen
atom, a triazolyl moiety, a hydroxymethyl-triazolyl moiety or an urea moiety is
covalently attached,
wherein to the nitrogen atom, to the triazolyl moiety, to the hydroxymethyl
triazolyl moiety or to the urea moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group individually and independently comprises 2 or
more hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group,
or (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group is covalently attached via an ether linkage to 1
or more second level alkyl groups, wherein each and any second level
alkyl group individually and independently comprises 2 or more
hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group, and wherein each and any first level alkyl group
individually and independently comprises 0, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group,
and wherein
(a) the carbonyl group of Xaall is covalently attached to the a-nitrogen atom of the

a~amino acid of the bio-distribution modifier,
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or (b) if a linker comprising an amino group and a carbonyl group is interspersed
between the Xaall and the bio-distribution modifier, the carbonyl group of
Xaall is covalently attached to the amino group of the linker and the carbonyl
group of the linker is covalently attached to the a-nitrogen atom of the a-amino

acid,
and wherein to the carbonyl group of the a-amino acid of the bio-distribution modifier

an amino group is covalently attached thereby forming an amide.

Embodiment 2. The compound of Embodiment 1,

wherein
Xaal is a residue of an a-amino acid comprising a side chain, wherein the side chain
comprises an acidic or polar group, preferably Xaal is a residue of an a¢-amino acid of

formulae (I1a), (ITb) or (Ilc), more preferably Xaal is a residue of an a-amino acid of

formula (ITa),
R1bR1CR1d R1b R1c R1b 1
R1d R
g 5 )y
\|\|1 ;\N *, P ~N 2,

R® 0 (. R@% O @b, R° O (o
wherein
the carbonyl group of the aliphatic carboxylic acid comprised by the bio-
distribution modifier comprised by the N-terminal modification group A is
covalently attached to the a-nitrogen atom of Xaal, or if a linker comprising an
amino group and a carbonyl group is interspersed between the bio-distribution
modifier comprised by the N-terminal modification group A and Xaal, the
carbonyl group of the linker is covalently attached to the a-nitrogen atom of
Xaal,
R!*  is selected from the group consisting of H and (C1-Ca4)alkyl,
R s selected from the group consisting of CO,H, SO3H, OPOs;H,, CONH,
and OH,
R!®  is selected from the group consisting of H, OH and (C;-Cz)alkyl under
the proviso that R'® is selected from the group consisting of CO,H, SO;H
and CONH_,

10
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or is selected from the group consisting of H and (Ci-Cz)alkyl under the

proviso that R is selected from the group consisting of OH and OPO3Ha,
is selected from the group consisting of H and (C:-Cz)alkyl, preferably if
R'%is (C1-Cz)alkyl, R'is the same (C;-Ca)alkyl,

is selected from the group consisting of H, OH and (C1-C»)alkyl,

is selected from the group consisting of H and (C;-Cz)alkyl, preferably if
R'%is (C1-Cy)alkyl, R is the same (C1-Cz)alkyl,

and the carbonyl group of Xaal is covalently attached to the a-nitrogen atom of

Xaa2,

Xaa2 is (a) a residue of an a-amino acid comprising a side chain, wherein the side

chain comprises a heteroaryl ring or an aryl ring, preferably Xaa2 is a residue of an

a~amino acid of formulae (IlTa) or (I1Ib), more preferably a residue of an a-amino acid

of formula (111a),

wherein

X2a

X2b

R2 a

R2b

RZ ¢

2b
X \ #R2f

LS %

O  (Illa), o (I,

Iz

is selected from the group consisting of NH, NCH3 and S, preferably
selected from the group consisting of NH and S,

is selected from the group consisting of N, C-H, C-F and C-CHjs,
preferably selected from the group consisting of N and C-H,

is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably R* is selected from the group consisting of H and F,

is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably the halogen is selected from the group consisting of Cl and Br,
more preferably R? is selected from the group consisting of H, Cl and
Br,

is selected from the group consisting of H, OH, a halogen, methyl and
OCHjs, preferably the halogen is selected from the group consisting of F,

11
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Cl and Br, more preferably R% is selected from the group consisting of
H, F and OH,

R? s selected from the group consisting of H, a halogen, methyl and OCHs,
wherein the halogen is selected from the group consisting of F, CI and
Br, preferably R*is H,

R%*  is selected from the group consisting of H, a halogen and methyl,
preferably the halogen is Cl, more preferably R? is H,

R* s selected from the group consisting of H and OCHs, preferably R*is H,

R%  is selected from the group consisting of H, OH, methyl and OCHs,
preferably R* is H,

or (b), under the proviso that Xaa3 is of formulae (IVa) or (IVb), preferably under
the proviso that Xaa3 is of formula (IVa), Xaa2 is a residue of an a-amino acid
comprising a side chain, wherein the side chain comprises an aryl ring, preferably
Xaa2 is a residue of an a-amino acid of formula (Illc)
R2K
R2 R2M
R2h
Ay
O (Ilo),

wherein

R?™  is selected from the group consisting of H, methyl, CF3, OH, OCHj3,
OCF3, CONH; and a halogen, preferably the halogen is selected from the
group consisting of Cl and Br, more preferably R?" is H, CI or Br,

R% s selected from the group consisting of H, methyl, C(CH3);, CF3, OH,
OCHj3, OCH2CHs, OCF3, CONHz, COzH and a halogen, preferably the
halogen is selected from the group consisting of Cl and Br, more
preferably R% is selected from the group consisting of H, Cl and Br,

R%*  is selected from the group consisting of H, methyl, CF;, OH, OCHj3,
OCF3, CONH; and a halogen, preferably the halogen is selected from the
group consisting of Cl and Br, more preferably R* is selected from the
group consisting of H, CI and Br,

R>™  is selected from the group consisting of H, methyl, CFs, OH, OCHj3,
OCF3, CONH; and a halogen, preferably the halogen is selected from the

12
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group consisting of Cl and Br, more preferably R*™ is selected from the

group consisting of H, CI and Br,
and the carbonyl group of Xaa2 is covalently attached to the a-nitrogen atom of Xaa3,

Xaa3 is (a) a residue of an g-amino acid comprising a side chain, wherein the side
chain comprises a heteroaryl ring or an aryl ring, preferably Xaa3 is a residue of an
a-amino acid of formulae (IVa) or (IVb), more preferably Xaa3 is a residue of an

a-amino acid of formula (IVa),

X3c \ /< R3f

& %
(IVa), O  (IVb)

wherein

X**  is selected from the group consisting of NH, NCH3 and S, preferably X
is selected from the group consisting of NH and S,

X3 s selected from the group consisting of C-H, C-F, C-Cl, C-Br, C-CH3,
C-OCHj3 and N, preferably X?® is selected from the group consisting of
C-H and C-F,

X*  is selected from the group consisting of C-H and N, preferably X* is
C-H,

R  is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably the halogen is selected from the group consisting of F and Cl,
more preferably R is selected from the group consisting of H and F,

R* s selected from the group consisting of H, a halogen, methyl and OCHs,
preferably the halogen is selected from the group consisting of Cl, Br and
F, more preferably R* is selected from the group consisting of Cl and Br,

R s selected from the group consisting of H, a halogen, methyl and OCHs,
preferably the halogen is F,

R* s selected from the group consisting of H, a halogen and methyl,

preferably the halogen is Cl,

13
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R is selected from the group consisting of H and OCHs,
R  is selected from the group consisting of H, F, OH, methyl and OCHj,

or (b) under the proviso that Xaa2 is an amino acid residue of formula (IIla), Xaa3 is
a residue of an a-amino acid comprising a side chain, wherein the side chain comprises
an aryl ring, preferably Xaa3 is a residue of an a-amino acid of formulae (IVc) or (IVd)

R3h R3h
R3i R3i

o (IVo), O (1IVd),
wherein
R is selected from the group consisting of a halogen, OH, methyl, CF3,
OCH3, OCF3 and CONHjy, preferably the halogen is selected from the
group consisting of CI and Br,
R¥  is selected from the group consisting of a halogen, OH, methyl, CF3,
OCH3, OCF3; and CONHay, preferably the halogen is selected from the

group consisting of Cl and Br,
and the carbonyl group of Xaa3 is covalently attached to the a-nitrogen atom of Xaa4,

Xaa4 is (a) a residue of a cyclic non-aromatic o-amino acid, preferably Xaa4 is a
residue of an a-amino acid of formula (Va)
R4b
X4 R4a
‘Qﬁj;(i
w0 (va),
wherein
R* is selected from the group consisting of H, OH, methyl and CF3,
R* s selected from the group consisting of H and methyl, preferably R* is
methyl if R* is methyl,
X* s selected from the group consisting of CHR*, S and O,

wherein R* is selected from the group consisting of NH,, OH, H,

NHR*, methyl and F, preferably R* is NH, or OH,

14
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wherein R* is selected from the group consisting of Ac and a Z

group,

m  is 1 or2, preferably mis 1,

or (b) a residue of an N-alkylated a-amino acid, preferably Xaa4 is a residue of an

N-alkylated a-amino acid of formula (Vb)

;\N/Y‘?IL

R ), o)
R R (Vb),
wherein
n is0, 1,2, 3, 4, or 5, preferably nis 0, 1 or 3,
R* is,ifnis 0, selected from the group consisting of H, methyl, an aryl ring,
COOH, CONH; and C(=O)R*,
oris,ifnis 1,2, 3, 4 or 5, selected from the group consisting of H, methyl,
an aryl ring, OH, NH,, COOH, CONH, and NHR*
R*  is selected from the group consisting of H and (C1-Ca)alkyl,
R* is selected from the group consisting of H and methyl,

R* s a Z group, preferably the Z group is a bio-distribution modifier,

or (¢) Xaa4 is a residue of a bicyclic non-aromatic a-amino acid, preferably Xaa4 is a
residue of a bicyclic non-aromatic a-amino acid of formula (Vc)

o

/N %,
e 0 (Vo)
wherein

o islor2,
and the carbonyl group of Xaa4 is covalently attached to the a-nitrogen atom of Xaa5,

XaaS$ is (a) a residue of an a-amino acid optionally comprising a Z group, wherein the
a-nitrogen atom of the a-amino acid is optionally substituted by (Ci-C4)alkyl or (b) a
cyclic a-amino acid, and the carbonyl group of Xaa5 is covalently attached to the

a-nitrogen atom of Xaa6,

15
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Xaab is a residue of an a-amino acid comprising a side chain, wherein the side chain

comprises a branched aliphatic group, preferably Xaa6 is a residue of an a-amino acid

of formula (VIla)
REb R6e
R6a )p
A
H
o (VIla),
wherein

p is 1, 0 or 2, preferably pis 1,
R%  is (Ci-Cy)alkyl,

R is methyl,

R% isH,ifpisO,

or is selected from the group consisting of H and methyl, if pis 1 or 2,

and the carbonyl group of Xaa6 is covalently attached to the a-nitrogen atom of Xaa7,

Xaa7 is a residue of an a~-amino acid comprising a side chain, wherein the side chain
comprises a nucleophilic group, wherein the nucleophilic group comprises a
heteroatom, wherein the heteroatom is selected from the group comprising a sulfur
atom and a nitrogen atom, preferably Xaa7 is a residue of an a-amino acid of formula

(VIIIa)

O (VIlla),
wherein
X" comprises the heteroatom and is selected from the group consisting of —
S—and -NH-,
q is 1 or 2, preferably q is 1,

and the carbonyl group of Xaa7 is covalently attached to the a-nitrogen atom of Xaa8,
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Xaa8 is (a) a residue of an aliphatic cyclic a-amino acid, of an aliphatic heterocyclic
a-amino acid or of an aliphatic cyclic a-amino acid comprising an annulated aromatic
ring, preferably Xaa8 is a residue of an a-amino acid of formula (IXa) or (IXb), more

preferably Xaa8 is a residue of an a-amino acid of formula (IXa),

X8
)r ( S )t
5\” % ‘S\H )

O (IXa) O (IXb),
wherein
X®  is selected from the group consisting of NR®* O, NH, and CHx,

wherein R* is a Z group or R* is acetyl,
wherein if R® is a Z group, the Z group preferably is a chelator
optionally comprising a linker,

T is 2 or 1, preferably ris 2,

S is 1 or 2, preferably sis 1,

t is 1 or 2, preferably tis 1ifsis 1, and tis 2 if sis 2,

or (b) a residue of an a-amino acid or an a-alkyl-a-amino acid, preferably Xaa8 is a

residue of an a-amino acid of formula (IXc),

RBC
R8b
red () y
§—NH

O (IXo),

wherein
R® is selected from the group consisting of H, OH, NH;, NHR¥,
(C1-Cy)alkyl, COOH, CONH;, an aryl ring and a heteroaryl ring,
preferably the aryl ring is phenyl and the heteroaryl ring is 3-indoyl,
wherein R¥ is a Z group, preferably the Z group is a chelator optionally
comprising a linker,
R¥ is selected from the group consisting of H and methyl, if R*® is selected
from the group consisting of OH, NH, and NHR*®,
or is selected from the group consisting of H, methyl and OH, if R® is
selected from the group consisting of H, (C1-Cz)alkyl, COOH, CONHa,

an aryl ring and a heteroaryl ring,
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R3¢ is selected from the group consisting of H and (C1-Ca)alkyl,

u is0,1,2 3,4, or5, preferably uis 0, 1 or 3,

and the carbonyl group of Xaa8 is covalently attached to the a-nitrogen atom of Xaa9,

Xaa9 is a residue of an acyclic a-amino acid, wherein the acyclic a-amino acid is in
L-configuration and the carbonyl group of Xaa9 is covalently attached to the o-nitrogen

atom of XaalO,

XaalO is a residue of an a-amino acid comprising a side chain, wherein the side chain
comprises a branched aliphatic group or an unsubstituted aromatic ring, preferably

XaalO is a residue of an a-amino acid of formula (XIa),

R10b R10¢
R1 Oa )w
A
0 (Xla),

wherein
R!% is selected from the group consisting of (C1-Cz)alkyl and phenyl,
R!'® is selected from the group consisting of methyl and H,
R!% is selected from the group consisting of H and methyl,
w isOorl,
and the carbonyl group of XaalO is covalently attached to the a-nitrogen atom of

Xaall,
Xaall is a residue of an a-amino acid comprising a side chain, wherein the side chain
comprises a nucleophilic group, wherein the nucleophilic group comprises a

heteroatom, wherein the heteroatom is selected from the group comprising a sulfur

atom and a nitrogen atom, preferably Xaall is an a-amino acid of formula (XIIa),

wherein
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X! comprises the heteroatom and is selected from the group consisting of
—S— and —-NH-,
R'® is the C-terminal group C-term,

X is1or2,

and wherein a linker is optionally interspersed between the bio-distribution modifier
comprised by the N-terminal modification group A and Xaal, wherein the bio-
distribution modifier comprises a residue of an aliphatic carboxylic acid,
wherein to the w-carbon atom of the aliphatic carboxylic acid a nitrogen atom, a
triazolyl moiety, a hydroxymethyl-triazolyl moiety or an urea moiety is covalently
attached,
wherein to the nitrogen atom, to the triazolyl moiety, to the hydroxymethyl
triazolyl moiety or to the urea moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any
first level alkyl group individually and independently comprises 2 or more
hydroxyl groups, wherein each and any hydroxyl group is a primary hydroxyl
group,
or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any
first level alkyl group is covalently attached via an ether linkage to 1 or more
second level alkyl groups, wherein each and any second level alkyl group
individually and independently comprises 2 or more hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group, and
wherein each and any first level alkyl group individually and independently
comprises 0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group is
a primary hydroxyl group,
preferably the bio-distribution modifier is a structure of formula (A-I),

RA2
\XA — RA1

S (A,
wherein
X2  comprises a nitrogen atom, a triazolyl moiety, a hydroxymethyl-
triazolyl moiety or an urea moiety,
ar  1s0,1,2,3,4,5,0r6,
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if X* is a triazolyl moiety, preferably a; is 2,
if X* is selected from the group comprising a nitrogen atom, a
hydroxymethyl-triazolyl moiety and an urea moiety, preferably a; is 4,

RAl s a first level alkyl group of a structure of formula (A-II),

ORA3
§ )a2 ORMS ]b1
(A-ID,
wherein
a isOorl,
bi isOorl,
wherein, if by is 0,
R*? and R* are individually and independently a second level
alkyl group of a structure of formula (A-III),
or R*3 and R** are each H,
or wherein, if by is 1,
each and any of R R and R is individually and
independently selected from a second level alkyl group of a
structure of formula (A-III) and H, preferably each and any of
R, R* and R* is individually and independently a second

level alkyl group of a structure of formula (A-III),

OH
OH
¢t OH|
% b2 (A-III),
wherein
az isOor 1, and
b2 isOorl,

and
R”? is absent, if X* is selected from the group comprising a triazolyl
moiety, a hydroxmethyl-triazolyl moiety and an urea moiety,
or R*? is H or a first level alkyl group of a structure of formula (A-II), if X*
is a nitrogen atom, wherein
aa isOorl,

b isOorl,
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wherein if by is 0,
R*? and R* are individually and independently a second level
alkyl group of a structure of formula (A-III)
or R** and R** are each H,
or wherein if by is 1,
each and any of R R and R is individually and
independently selected from a second level alkyl group of a
structure of formula (A-III) and H, preferably each and any of
R R* and R® is individually and independently a second
level alkyl group of a structure of formula (A-III), wherein in
formula (A-IIT)
a3 isOor 1, and
b2 isOorl,
and wherein the carbonyl group of the structure (A-I) is covalently attached to the
a-nitrogen atom of Xaal,
or if a linker, comprising an amino group and a carbonyl group, is interspersed
between the bio-distribution modifier comprised by the N-terminal modification
group A and Xaal, the carbonyl group of the structure (A-I) is covalently

attached to the amino group of the linker,

and wherein a linker is optionally interspersed between Xaall and the bio-distribution
modifier comprised by the C-terminal modification group C-term,
wherein the bio-distribution modifier comprises a residue of an a-amino acid with
an aliphatic side chain,
wherein to an @-carbon atom of the aliphatic side chain of the o-amino acid a
nitrogen atom, a triazolyl moiety, a hydroxymethyl-triazolyl moiety or an urea
moiety is covalently attached,
wherein to the nitrogen atom, to the triazolyl moiety, to the hydroxymethyl
triazolyl moiety or to the urea moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group individually and independently comprises 2 or
more hydroxyl groups, wherein each and any hydroxyl group is a primary

hydroxyl group,
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or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group is covalently attached via an ether linkage to 1
or more second level alkyl groups, wherein each and any second level alkyl
group individually and independently comprises 2 or more hydroxyl
groups, wherein each and any hydroxyl group is a primary hydroxyl group,
and wherein each and any first level alkyl group individually and
independently comprises 0, 1 or 2 hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group,
and wherein to the carbonyl group attached to the a-carbon atom of the
a-amino acid an amino group is covalently attached thereby forming an
amide,
preferably the bio-distribution modifier is a structure of formula (C-I),

RCZ
\xC_RC1

0 (C-D,
wherein

X®  comprises a nitrogen atom, a triazolyl moiety, a hydroxymethyl-triazolyl
moiety or an urea moiety or any combination thereof,

as 180, 1,2, 3, 0r4,
if X€ is a triazolyl moiety, preferably a4 is 1 or 2, more preferably a4 is 1
if X¢ is selected from the group comprising a nitrogen atom, a
hydroxymethyl-triazolyl moiety and an urea moiety, preferably a4 is 3,

R¢! s a first level alkyl group of a structure of formula (C-II),

ORC3
XORM
-4, 1R,
(C-In,
wherein
as isOorl,
ba isOorl,

wherein, if b3 is 0,
R and R“* are individually and independently a second level alkyl

group of a structure of formula (C-III)
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or R and R are each H,

or wherein, if b3 is 1, each and any of R, R®* and R is selected from
a second level alkyl group of a structure of formula (C-III) and H,
preferably each and any of R, R® and R®’ is a second level alkyl

group of a structure of formula (C-III),

OH
OH
s/ OH]
% b (C-IID),
wherein
as isOorl,and
b4 isOorl

is absent, if XC is selected from the group comprising a triazolyl moiety,
a hydroxmethyl-triazolyl moiety and an urea moiety,
is H or is a first level alkyl group of a structure of formula (C-II), if X©
is a nitrogen atom, wherein
as isOorl,
ba isOorl,
wherein, if bz is 0,
R and R are individually and independently a second level
alkyl group of a structure of formula (C-III)
or R® and R® are H,
or wherein, if bz is 1,
each and any of R® R and R® is individually and
independently selected from a second level alkyl group of a
structure of formula (C-III) and H, preferably each and any of
R, R and R® is individually and independently a second
level alkyl group of a structure of formula (C-III), wherein in
formula (C-III)
as isOor 1, and

b4 isOorl,

and wherein the o-nitrogen atom of the structure (C-I) is covalently attached to

the carbonyl group of Xaall, or if a linker comprising a carbonyl group and an

amino group is interspersed between Xaall and the bio-distribution modifier

comprised by the C-terminal modification group C-term, the a-nitrogen atom of
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the structure (C-I) is covalently attached to the carbonyl group of the linker, more
preferably a linker is interspersed between Xaall and the bio-distribution

comprised by the C-terminal modification group C-term.

Embodiment 3. The compound of any one of Embodiments 1 and 2,

wherein

Xaa7 is a residue of formula (VIIIa)

wherein
X7 is—S—or -NH-,
q is 1 or 2, preferably qis 1,

Yc is a structure of formula (XIIIa)

wherein
RY* is—CHp-,
RY* is—CH,-,
Y'! is selected from the group consisting of N and CH,

Y?  is selected from the group consisting of CH and N,

and Xaall is a residue of formula (XIIa)

.
;\H R1¢
O  (Xlla),
wherein
X is —S— or -NH-,
Rl is the C-terminal group C-term,
X is 1 or 2, preferably x is 1,

preferably the compound comprises a cyclic peptide of formula (Ic),
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O O

H
Xaa1—Xaa2—Xaa3—Xaa4—Xaa5—Xaa6—NH\iLXaa8—Xaa9—Xaa1O—N/])J\Rm
(q X7/\[Y1\j/\x11 )X
Y2/ (IC)

more preferably the compound comprises a cyclic peptide of formula (Ic),

wherein X’ is -S—, X"'is —-S—, Y'is Nor CH, Y?is CH, qis 1, and x is 1,

most preferably the compound comprises a cyclic peptide of formula (Ic),

wherein X" is —S—, X' is -S—, Y'is N, Y?is CH, qis 1, and x is 1.

Embodiment 4. The compound of Embodiment 3, wherein X is -S—, X''is —-S—, Y'is N

or CH, Y*is CH, qis 1 or 2, preferably qis 1 and, x is 1 or 2, preferably x is 1.

Embodiment 5. The compound of any one of Embodiments 3 and 4, wherein X’ is —S—,

XMis-S— Y'isN, Y?isCH, qis 1, and xis 1.

Embodiment 6. The compound of Embodiment 3, wherein Xaa7 is a residue of an a-
amino acid selected from the group consisting of Cys, cys, Hcy and Dap, wherein Xaall is a
residue selected from the group consisting of Cys, cys, Hcy and Dap, and wherein Yc is selected

from the group consisting of 2Lut, 3MeBn and 3Lut.

Embodiment 7. The compound of any one of Embodiments 3, 4 and 6, wherein Xaa7 is
a Cys or Hey residue, wherein Xaall is a Cys or Hey residue, and wherein Yc is selected from

the group consisting of 2Lut and 3MeBn, preferably is 2Lut.

Embodiment 8. The compound of any one of Embodiments 3 to 7, preferably the
compound of Embodiment 7, wherein Xaa7 is a Cys residue, wherein Xaall is a Cys residue,

and wherein Yc is 2Lut.
Embodiment 9. The compound of any one of Embodiments 3 and 6, wherein X’ is -NH—

, X'is —S—, Y'is N or CH, preferably Y'is N, Y?is CH, qis 1 or 2, preferably q is 1, and x is
1 or 2, preferably x is 1.
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Embodiment 10. The compound of any one of Embodiments 3 and 9, preferably the
compound of Embodiment 9, wherein Xaa7 is a Dap residue, wherein Xaall is a residue
selected from the group consisting of Cys, cys, Hey, and wherein Yc is selected from the group

consisting of 2Lut and 3MeBn, preferably Yc is 2Lut.

Embodiment 11. The compound of any one of Embodiments 3 and 6, wherein X’ is —S—,
X"is -NH-, Y'is N or CH, preferably Y'is N, Y?is CH, qis 1 or 2, preferably qis 1 and, x

is 1

Embodiment 12. The compound of any one of Embodiments 3, 6 and 11, preferably the
compound of Embodiment 11, wherein Xaa7 is a Cys or Hey residue, preferably Xaa7 is a Cys
residue, wherein Xaall is a Dap residue, and wherein Yc is selected from 2Lut and 3MeBn,

preferably Yc is 2Lut.

Embodiment 13. The compound of any one of Embodiments 3 and 6, wherein X’ is ~-NH—
, X''is -NH-, Y'is N or CH, preferably Y'is N, Y?is CH, qis 1 or 2, preferably q is 1, and x

is 1 or 2, preferably x is 1.

Embodiment 14. The compound of any one of Embodiments 3, 6 and 13, preferably the
compound of Embodiment 13, wherein Xaa7 is a Dap residue, wherein Xaall is a Dap residue,
and wherein Yc is is selected from the group consisting of 2Lut and 3MeBn, preferably Yc is
2Lut.

Embodiment 15. The compound of any one of Embodiments 1 and 2,
wherein

Xaa7 is a residue of formula (VIIIa)

O  (Vla),
wherein
X7 is—=S— or -NH-,
q is 1 or 2, preferably qis 1,
Yc is a structure of formula (XIITh)
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RYC

RY? t 'RYP (XIITh),

wherein

RY* is —CHp—,

RY* is —CH,—, and

RY® is -CH»-RYY and

RY¢ s a structure of formulae (XIIIc), (XIIId) or (XIIIe),

;\ -RYe ;\

Nkﬁ)i xkﬁ)i (gij)k

N<ove ~RYf
ORT xime), % RU(XIMd), e (XTHe),

wasy

wherein
R¥and R¥'  are each and independently selected from the group

consisting of H and (C1-C4)alkyl,

i is each and independently 1, 2, 3, 4, 5 or 6, preferably i is
1or2,
jand k are each and independently 1, 2 or 3, and

X 1s O or S, preferably X is S,
wherein

in formulae (XIIIc) and (XIIIe)
one of the two nitrogen atoms is covalently attached to —CHz— of
RYc

and in formula (XIIId)
-X- is covalently attached to -CH,— of R¥®

while to the remaining nitrogen atom optionally a Z group is covalently

attached, preferably the Z group comprises a chelator and optionally a

linker,

and Xaall is a residue of formula (XIIa)

wherein
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X! is —S— or -NH-,
R!te is the C-terminal group C-term,
X is 1 or 2, preferably x is 1,

preferably the compound comprises a cyclic peptide of formula (Ii),

(@]

O
H
Xaa1—Xaa2—Xaa3—Xaa4—Xaa5—Xaa6—NHﬁXaa8—Xaa9—Xaa1O—NJ)LRW
05 X7/\©/\X” I
(In)

RYC
more preferably the compound comprises a cyclic peptide of formula (Ii),
wherein
X”  is-S—and X"'is -S—,
RY®  is—-CH>-RYY and
RY¢ s a structure of formulae (XIIId) or (XIIle),
wherein R¥Tis H,iis 1,jis 1, and kis 1,
wherein in formula (XIIId) —X~is S and is attached to -CH>— of R¥®, and
in formula (XIIIe) one of the two nitrogen atoms is attached to -CHz— of
RYC’
while to the remaining nitrogen atom in either (XIIId) or (XIle)
optionally a Z group is covalently attached, preferably the Z group
comprises a chelator and optionally a linker,
q is 1, and
X is 1,
most preferably the compound comprises a cyclic peptide of formula (Ti), wherein RY¢

is a structure of formula (XIIId), wherein —X—is S and R¥"is H, and i is 1.

Embodiment 16. The compound of Embodiment 15, wherein Xaa7 is a Cys residue,

wherein Xaall is a Cys residue, and wherein Yc is tMeBn(DOTA-AET) or tMeBn(DOTA-PP).

Embodiment 17. The compound of any one of Embodiments 1 to 2,
wherein

Xaa7 is a residue of formula (VIIIa)
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O  (VIa),
wherein
X7 is —S—or -NH-,
q is 1 or 2, preferably qis 1,
Yc is a structure of formula (XIIIb)

RYa
R (XIIIb),
wherein
RY* is—CHy-,
RY* is —CH>-,

and Xaall is a residue of formula (XIla)

A
f\Hj}(Rm
O (Xl)
wherein
X! is —S— or -NH-,
Rl is the C-terminal group C-term,
X is 1 or 2, preferably x is 1,

preferably the compound comprises a cyclic peptide of formula (Id),

O O

H
Xaa1—Xaaz—Xaas—Xaa4—Xaa5—Xaa6—NHﬁLXaa8XaagXaa10—Nj)kRm
( q X7 X11 )X
(1d)

more preferably the compound comprises a cyclic peptide of formula (Id),

wherein X7 is —=S—, X!'is —S—, qis 1, and xis 1.

Embodiment 18. The compound of Embodiment 17, wherein X’ is -S—, X' is —S—, qis 1
or 2, preferably q is 1, and x is 1 or 2, preferably x is 1.
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Embodiment 19. The compound of any one of Embodiments 17 and 18, preferably the
compound of Embodiment 18, wherein Xaa7 is a Cys or Hcy residue, wherein Xaall is a Cys

or Hey residue, and wherein Yc is 2MeBn.

Embodiment 20. The compound of Embodiment 17, wherein X is -NH—, X!'!is —S—, q is
1 or 2, preferably qis 1, and x is 1 or 2, preferably x is 1.

Embodiment 21. The compound of any one of Embodiments 17 and 20, preferably the
compound of Embodiment 20, wherein Xaa7 is a Dap residue, wherein Xaall is a Cys or Hey

residue, and wherein Yc is 2MeBn.

Embodiment 22. The compound of Embodiment 17, wherein X’ is —S—, X'! is -NH-, q is
1 or 2, preferably q is 1, and x is 1 or 2, preferably x is 1.

Embodiment 23. The compound of any one of Embodiments 17 and 22, preferably the
compound of Embodiment 22, wherein Xaa7 is a Cys or Hey residue, wherein Xaall is a Dap

residue, and wherein Yc¢ is 2MeBn.

Embodiment 24. The compound of Embodiment 17, wherein X’ is -NH-, X'! is -NH-, q

is 1 or 2, preferably q is 1, and x is 1 or 2, preferably x is 1.

Embodiment 25. The compound of any one of Embodiments 17 and 24, preferably the
compound of Embodiment 24, wherein Xaa7 is a Dap residue, wherein Xaall is a Dap residue,

and wherein Yc is 2MeBn.

Embodiment 26. The compound of any one of Embodiments 1 and 2,
wherein

Xaa7 is a residue of formula (VIIIb)

|
s)q

o (VIIIb),
wherein
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q is 1 or 2, preferably qis 1,
Yec is a structure of formula (XIIIg)

Put
O l}l O
R"  (XIllg),
wherein
RYi

is selected from the group consisting of H and (C1-Ce)alkyl,
and Xaall is a residue of formula (XIIb)

X
‘:\‘\H R1e
0o (XIIb),
wherein
Rlle is the C-terminal group C-term,
X

is 1 or 2, preferably x is 1,

preferably the compound comprises a cyclic peptide of formula (Ig),

o]

o
H
Xaal— Xaa2— Xaa3— Xaa4— Xaa5— Xaa6—NH ﬁXaaS—XaaQ—Xaam—Nj)‘\Rﬂc
( h

CEaN (Ig)
Fl,aYi
more preferably the compound comprises a cyclic peptide of formula (Ig),

wherein qis 1, and xis 1 or 2.

Embodiment 27. The compound of Embodiment 26, wherein Xaa7 is a Cys residue,

wherein Xaa7 is selected from the group comprising Cys and Hey, and wherein Yc is mli.

Embodiment 28. The compound of any one of Embodiments 1 and 2,

wherein

Yc is a structure of formula (XIIIf)

It

RY9

RY™ (x11tf),
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wherein
RY® is -C(=0)-,
R is —CHp-,
Xaa7 is a residue of formula (VIIIa)

vy

|
X7 )
XA
O (VIla),
wherein
X’ is —S— or -NH- and is covalently attached to RY%,
q is 1 or 2, preferably qis 1,

and Xaall is a residue of formula (XIla)

A
;\”%Rﬂc
O (X,
wherein
X is -NH- and is covalently attached to RY¢,
R!te is the C-terminal group C-term,
X is 1 or 2, preferably x is 1,

preferably the compound comprises a cyclic peptide of formula (If),

O O

H
Xaal——Xaa2—Xaa3—Xaa4—Xaa5—Xaa6—NH Xaa8—Xaa9—Xaa10-N Ri1c
o}
(q X7/\©/\\\X” "

more preferably the compound comprises a cyclic peptide of formula (If),

wherein X’ is —-S—, qis 1, and xis 1.

Embodiment 29. The compound of Embodiment 28, wherein X’ is =S—, q is 1 or 2,
preferably qis 1, and x is 1 or 2, preferably x is 1.
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Embodiment 30. The compound of any one of Embodiments 28 and 29, preferably the
compound of Embodiment 29, wherein Xaa7 is a Cys or Hey residue, wherein Xaall is a Dap

residue, and wherein Y¢ is 3CbBn.

Embodiment 31. The compound of Embodiment 28, wherein X’ is -NH-, q is 1 or 2,
preferably q is 1, and x is 1 or 2, preferably x is 1.

Embodiment 32. The compound of Embodiment 28, wherein Xaa7 is a Dap residue,

wherein Xaall is a Dap residue, and wherein Yc is 3CbBn.

Embodiment 33. The compound of any one of Embodiments 1 and 2,
wherein

Yc is a structure of formula (XIIIf)

It

RYS R™ (xmIf),
wherein
RY® is-C(=0)-,
R is —CHp-,
Xaa7 is a residue of formula (VIIIa)
x
Ja
fy
O (Vla),

wherein
X’ is -NH- and is covalently attached to RY2,
q is 1 or 2, preferably qis 1,

and Xaall is a residue of formula (XIla)

A
;\H R1¢
0 (X,
wherein
xH is —S— or -NH- and is covalently attached to RY",
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Rlle is the C-terminal group C-term,
X is 1 or 2, preferably x is 1,

preferably the compound comprises a cyclic peptide of formula (Ie),

H
Xaal—Xaa2—Xaa3—Xaa4—Xaa5—Xaab— NHﬁXaaS Xaa9—Xaa10-N R11°

/(@/\ (Ie)

more preferably the compound comprises a cyclic peptide of formula (Ie),

wherein X!'!is —S—, qis 1, and x is 1.

Embodiment 34. The compound of Embodiment 33, wherein X! is —S—, qis 1 or 2,
preferably qis 1, and x is 1 or 2, preferably x is 1.

Embodiment 35. The compound of any one of Embodiments 33 and 34, preferably the
compound of Embodiment 34, wherein Xaa7 is a Dap residue, wherein Xaall is Cys or Hey

residue, and wherein Yc¢ is 3MeBz.

Embodiment 36. The compound of Embodiment 33, wherein X'! is -NH-, q is 1 or 2,
preferably q is 1, and x is 1 or 2, preferably x is 1.

Embodiment 37. The compound of any one of Embodiments 33 and 36, preferably the
compound of Embodiment 36, wherein Xaa7 is a Dap residue, wherein Xaall is a Dap

residue, and wherein Yc¢ is 3MeBz.

Embodiment 38. The compound of any one of Embodiments 1 and 2,
wherein
the compound comprises a cyclic peptide of formula (Ib),

Xaa7 is a residue of formula (VIIIc)

P

S

EN 23

O (VIIlc),

I=z

and Xaall is a residue of formula (XIIc)
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ES

S
;\N Rt
0 (Xl
wherein
Rl is the C-terminal group C-term,

preferably the compound comprises a cyclic peptide of formula (Th),

Xaal—Xaa2— Xaa3— Xaa4—Xaab— Xaa6—NH Xaa8 Xaa9—Xaa10- N Rfe

(Th)

Embodiment 39. The compound of Embodiment 38, wherein Xaa7 is a Hey residue and Xaall

is a Hey residue.

Embodiment 40. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38 and 39, wherein Xaal is a residue of an a-amino acid comprising a side chain, wherein
the side chain comprises an acidic or polar group within the side chain, preferably Xaal is a
residue of an a-amino acid of formulae (IId) or (Ile), more preferably Xaal is a residue of an

a-amino acid formula (I1d),

R‘lb
R1b
A o
R O (1d), R O (Ile),
wherein
R!® is selected from the group consisting of H and methyl,

R is selected from the group consisting of CO,H, CONH;, OH, SOsH and
OPOsH,,

and wherein the carbonyl group of the aliphatic carboxylic acid comprised by the bio-

distribution modifier comprised by the N-terminal modification group A is covalently

attached to the o-nitrogen atom Xaal, or if a linker comprising an amino group and a

carbonyl group is interspersed between the bio-distribution modifier comprised by the N-
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terminal modification group A and Xaal, a carbonyl group of the linker is covalently

attached to the a-nitrogen atom of Xaal.

Embodiment 41. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39 and 40, wherein Xaal is a residue of an oa-L-amino acid comprising a side chain,
wherein the side chain comprises an acidic or polar group within the side chain, Xaal is a
residue of an o-L-amino acid of formulae (IIf) or (IIg), preferably Xaal is a residue of an o-L-

amino acid of formula (IIf),

R1b
R1b
SN FoP
R O (uf), R O (g,
wherein
R!® is selected from the group consisting of H and methyl,
R is selected from the group consisting of CO,H, CONH;, OH, SOsH and

OPOszHy,
and wherein the carbonyl group of the aliphatic carboxylic acid comprised by the bio-
distribution modifier comprised by the N-terminal modification group A is covalently
attached to the a-nitrogen atom Xaal, or if a linker comprising an amino group and a
carbonyl group is interspersed between the bio-distribution modifier comprised by the N-
terminal modification group A and Xaal, a carbonyl group of the linker is covalently

attached to the a-nitrogen atom of Xaal.

Embodiment 42. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40 and 41, preferably the compound of Embodiment 41, wherein Xaal is a residue
of an a-L-amino acid comprising a side chain, wherein the side chain comprises an acidic or
polar group within the side chain, Xaal is a residue of an o-L-amino acid of formulae (IIf) or
(Ilg), preferably Xaal is a residue of an a-L-amino acid of formula (IIf),
wherein
Rl isH,
R is selected from the group consisting of COH, CONHz, OH and SOszH,
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and wherein the carbonyl group of the aliphatic carboxylic acid comprised by the bio-
distribution modifier comprised by the N-terminal modification group A is covalently

attached to the a-nitrogen atom Xaal.

Embodiment 43. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41 and 42, preferably the compound of Embodiment 42, wherein Xaal is a
residue of an a-L-amino acid comprising a side chain, wherein the side chain comprises an
acidic or polar within the side chain, Xaal is a residue of an o-L-amino acid of formulae (1If)
or (Ilg), preferably Xaal is a residue of an a-L-amino acid of formula (IIf),
wherein

Rl isH,

R'® is CO2H or CONH_,

and wherein the carbonyl group of the aliphatic carboxylic acid comprised by the bio-

distribution modifier comprised by the N-terminal modification group A is covalently

attached to the a-nitrogen atom Xaal.

Embodiment 44. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40 and 41, wherein Xaal is a residue of an a-L-amino acid selected from the group

consisting of Asp, Asn, Glu, GIn, Hse, Cya, Pse, Nmd and Ser.

Embodiment 45. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42 and 44, preferably the compound of Embodiment 44, wherein Xaal is a
residue of an a-L-amino acid selected from the group consisting of Asp, Asn, Glu, Gln, Hse,

Cya, and Ser.

Embodiment 46. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44 and 45, preferably the compound of any one of Embodiments 44
and 45, wherein Xaal is a residue of an o-L-amino acid selected from the group consisting of
Asp, Asn, Glu, and Gln.
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Embodiment 47. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45 and 46, preferably the compound of any one of Embodiments

44 to 46, wherein Xaal is an Asp residue.

Embodiment 48. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38,39, 40, 41, 42, 43, 44, 45, 46 and 47, wherein Xaa2 is a residue of an o-L-amino acid of
formula (ITId),

R2b
R2a RZC
X2a
NS
H
O (Imd),

wherein
X is NH or S, preferably is NH,
R% isHorF,
R? is selected from the group consisting of H, F and Cl, and

R* is selected from the group consisting of H, F, Cl, Br and OH.

Embodiment 49. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47 and 48, preferably the compound of Embodiment

48, wherein Xaa2 is a residue of an a-L-amino acid of formula (I11d),

wherein
X% is NH,
R% isHorF,
R? is H,

R* is H, F or OH.

Embodiment 50. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
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37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47 and 48, wherein Xaa2 is a residue of an o-L-amino acid
selected from the group consisting of Trp, Hyw, SFw, 6Clw, 7Fw, Bta, SClw, 5Brw and 6Fw.

Embodiment 51. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48 and 50, preferably the compound of Embodiment
50, wherein Xaa? is a residue of an o-L-amino acid selected from the group consisting of Trp,

Hyw, 5Fw, 6Clw, 7Fw, 5Clw, 5Brw and 6Fw.

Embodiment 52. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50 and 51, preferably the compound of any
one of Embodiments 50 and 51, wherein Xaa2 is a residue of an a-L-amino acid selected from

the group consisting of Trp, Hyw, SFw and 7Fw.

Embodiment 53. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51 and 52, preferably the compound of any

one of Embodiment 50, 51 and 52, wherein Xaa2 is a Trp residue.

Embodiment 54. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46 and 47, wherein Xaa2 is 1Ni.

Embodiment 55. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38,39, 40, 41, 42, 43, 44, 45, 46 and 47, wherein under the proviso that Xaa3 is of formulae
(IVa) or (IVDb), preferably under the proviso that Xaa3 is of formula (IVa), Xaa2 is a residue of
an a-L-amino acid of formula (Illc)
R2k
R2i R2m

RZh

LN %

N
O  (Illc)
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wherein
R isHor Cl,
R% is H or Cl,
R%* isHor Cl,
R is H or CI.

Embodiment 56. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47 and 55, preferably the compound of Embodiment 55,
wherein under the proviso that Xaa3 is of formula (IVa) or (IVb), preferably under the proviso
that Xaa3 is of formula (IVa), Xaa2 is a residue of an a-L-amino acid selected from the group

consisting of Phe, Ocf, Mcf, Pcf, Eaa, Egm, Egn and Egp.

Embodiment 57. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 55 and 56, preferably the compound of any one of
Embodiments 55 and 56, wherein under the proviso that Xaa3 is of formulae (IVa) or (IVD),
preferably under the proviso that Xaa3 is of formula (IVa), Xaa2 is a residue of an a-L-amino

acid selected from the group consisting of Mcf and Egp.

Embodiment 58. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56 and 57, wherein Xaa3

is a residue of an amino acid of formula (IVe) or (IVY),

o (avh
wherein
R3® isHorF,
R3® is selected from the group consisting of Cl, Br, H and F,
X3a isNH or S,
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X% is selected from the group consisting of C-H, C-F and N, and
X3 is C-H or N, preferably X*° is C-H.

Embodiment 59. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57 and 58, preferably
the compound of Embodiment 58, wherein Xaa3 is a residue of an amino acid of formula (IVg)

R3b
R3c

HN

Iz

o  (vy,
wherein
R3® isHorF, and
R3® is selected from the group consisting of Cl, Br, and H.

Embodiment 60. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56 and 57, wherein Xaa3
is a residue of an a-L-amino acid selected from the group consisting of SClw, 5Brw, Trp, 1Ni,

Bta, 5Fw, 6Fw, 7Fw, 6Clw and 7Nw.

Embodiment 61. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58 and 60,
preferably the compound of any one of Embodiments 58 and 60, wherein Xaa3 is a residue of
an o-L-amino acid selected from the group consisting of 5Clw, 5Brw, Trp, 1Ni, Bta, SFw, 6Fw
and 7Fw.

Embodiment 62. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60 and
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61, preferably the compound of any one of Embodiments 58, 59, 60 and 61, wherein Xaa3 is a

residue of an a-L-amino acid selected from the group consisting of S5Clw and SBrw.

Embodiment 63. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61
and 62, preferably the compound of any one of Embodiments 58, 59, 60, 61 and 62, wherein

Xaa3 is a SClw residue.

Embodiment 64. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45,46, 47,48, 49, 50, 51, 52, 53 and 54, wherein under the proviso
that Xaa2 is of formulae (Illa) or (IIIb), preferably under the proviso that Xaa2 is of formula

(IlTa), Xaa3 is a residue of an a-L-amino acid acid of formulae (IVc) or (IVd)

RSh R3h
R3i R3i
AAn A
O (ve, " O vd),

wherein R¥ and R*" each and independently is CI.

Embodiment 65. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54 and 64, preferably the
compound of Embodiment 64, wherein under the proviso that Xaa2 is of formulae (Illa) or

(I1Ib), preferably under the proviso that Xaa2 is of formula (IIla), Xaa3 is Eaa or Egp.

Embodiment 66. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,

62, 63, 64 and 65, wherein Xaa4 is a residue of an a-L-amino acid of formula (Va)
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R4b
X4 R4a
(Qm
<}\| %
e O (Vay,
wherein
m is 1 or 2, preferably mis 1,

R is selected from the group consisting of H, OH and methyl,
R* is either H or methyl, preferably R* is methyl if R* is methyl,
x4 is selected from the group consisting of CHR*’, CHa, S and O,
wherein R¥ is selected from the group consisting of NHR*, NH,, H, OH,
methyl and F,
wherein R* is Ac or is a Z group, preferably the Z group is a chelator
optionally comprising a linker, more preferably the chelator is
DOTA.

Embodiment 67. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34,
35, 36,37, 38,39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65 and 66, preferably the compound of Embodiment 66, wherein Xaa4 is a
residue of an a-L-amino acid of formula (Vd)
R4 R4b
R4a

N %y
w0 (v,
wherein
R% is selected from the group consisting of H, OH and methyl,
R* is H or methyl, preferably R* is methyl, if R** is methyl,
R* is selected from the group consisting of NH,, OH, NHR* H and F,
wherein R*is H, Ac, oris a Z group, if the Z group is a chelator comprising

an optional linker, preferably the chelator is DOTA.
Embodiment 68. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,

37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
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62, 63, 64, 65, 66 and 67, preferably the compound of any one of Embodiments 66 and 67,

wherein Xaa4 is a residue of an a-L-amino acid of formula (Ve)

R4i

80
/

e O (Ve),
wherein

R4 is selected from the group consisting of NHz, OH and H.

Embodiment 69. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65 and 66, preferably the compound of Embodiment 66, wherein Xaa4 is a residue
of an a-L-amino acid selected from the group consisting of Tap, Hyp, Pro, 4Ap, 4Ap(Ac),
Tap(DOTA), 4Tfp, H3p, Eaz, Oxa, Dtc and Pip.

Embodiment 70. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66 and 69, preferably the compound of any one of Embodiments 66 and 69,
wherein Xaa4 is a residue of an a-L-amino acid selected from the group consisting of Tap, Hyp,

Pro, 4Ap, 4Ap(Ac), Tap(DOTA), 4Tfp, H3p, Eaz, Oxa and Dtc.

Embodiment 71. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 69 and 70, preferably the compound of any one of Embodiments 66, 67,
69 and 70, wherein Xaa4 is a residue of an o-L-amino acid selected from the group consisting

of Tap, Hyp, Pro, 4Ap, 4Ap(Ac), Tap(DOTA), 4T{p and H3p.

Embodiment 72. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, preferably the compound of any one of Embodiments 66,
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67, 68, 69, 70 and 71, wherein Xaa4 is a residue of an o-L-amino acid selected from the group

consisting of Tap, Hyp, Pro and 4Ap.

Embodiment 73. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71 and 72, preferably the compound of any one of

Embodiments 66, 67, 68, 69, 70, 71 and 72, wherein Xaa4 is a Tap residue.

Embodiment 74. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71 and 72, preferably the compound of any one of
Embodiments 66, 67, 68, 69, 70, 71 and 72, wherein Xaa4 is a Hyp residue.

Embodiment 75. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71 and 72, preferably the compound of any one of
Embodiments 66, 67, 68, 69, 70, 71 and 72, wherein Xaa4 is a Pro residue.

Embodiment 76. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64 and 65, wherein Xaa4 is a residue of an N-alkylated a-amino acid of formula (V{)

QE\N/\H/‘L‘L
R4e )n (0]
R (V).
wherein
n is0, 1 or 3,

R* if n =0, is selected from the group consisting of H and phenyl,
orif n =1, is selected from the group consisting of methyl, CONH; and COOH,
or if n = 3, is selected from the group consisting of NH; and NHR*", wherein R*" is
a Z group, preferably the Z group is a bio-distribution modifier,
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R¥ is selected from the group consisting of H and methyl.

Embodiment 77. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65 and 76, preferably the compound of Embodiment 76, wherein Xaa4 is a residue
of an N-alkylated a-amino acid selected from the group consisting of Nmg, Nlys, Nleu, Nphe
and Nglu.

Embodiment 78. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,

62, 63, 64 and 65, wherein Xaa4 is an Oic residue.

Embodiment 79. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77 and 78, wherein XaaS5 is a residue
of an a-amino acid optionally comprising a Z group, wherein the Z group is a chelator or a bio-
distribution modifier, wherein the a-nitrogen atom of the a-amino acid is optionally substituted
by a methyl group.

Embodiment 80. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40,41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78 and 79, preferably the compound
of Embodiment 79, wherein Xaa$5 is a residue of an a-amino acid of formulae (VIa) or (IVb),

preferably Xaa5 is a residue of an a-amino acid of formula (VIa),

R5C
5a
R ) &
NP TSP
I |
R O (Via), R® O (Vib),

wherein
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R>® is selected from the group comprising H, COOH, SOsH, OPOs;H, CONH;, OH,
NH;, NHR>¢, NHC(=NH)NH_, (C;-Cs)alkyl , an aryl ring and a heteroaryl ring,
wherein R* is a Z group, preferably the Z group is a bio-distribution modifier,
and wherein preferably the aryl ring is phenyl,
and wherein preferably the heteroaryl ring is 3-indoyl or 4-imidazoyl,
preferably R>is COOH,
R is selected from the group consisting of H and methyl, preferably R® is H,
d is 1,2, 3,4, or5, preferably d is 2,
R>® is selected from the group consisting of H and OH,

e is 1 or2.

Embodiment 81. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40,41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79 and 80, preferably the
compound of any one of Embodiments 79 and 80, wherein Xaa5 is a residue of an a-amino acid
of formula (VIa),
wherein
R is selected from the group comprising COOH, CONH,, OH, NH,,
NHC(=NH)NH: and a heteroaryl ring,

wherein preferably the heteroaryl ring is 3-indoyl or 4-imidazoyl,

preferably R is COOH,
d is 1,2, 3,4, or5, preferably d is 2,
R® isH.

Embodiment 82. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80 and 81, preferably the
compound of any one of Embodiments 79, 80 and to 81, wherein XaaS5 is a residue of an a-
amino acid of formula (VIa),
wherein
R is selected from the group comprising COOH, CONH, and OH, preferably R>
is COOH,
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d is 1, or 2, preferably d is 2.

Embodiment 83. The compound of any one of Embodiment 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81 and 82, preferably the
compound of any one of Embodiments 80, 81 and 82, more preferably the compound of
Embodiment 82, wherein the stereo configuration of Xaa5 is the L-configuration or is the

D-configuration, preferably the stereo configuration of Xaa5 is the L-configuration.

Embodiment 84. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79 and 80, preferably the compound
of any one of Embodiments 79 and 80, wherein Xaa5 is a residue of an g-amino acid selected
from the group consisting of Glu, Gln, Asp, Asn, Ser, Hse, Pse, Nme, glu, Ala, Trp, Lys, Arg,
His, Hly, Har, Val and Phe.

Embodiment 85. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 83 and 84, preferably
the compound of any one of Embodiments 79, 80, 81, 83 and 84, wherein Xaa$ is a residue of
an a-L-amino acid selected from the group consisting of Glu, GIn, Asp, Asn, Ser, Hse, Trp, Lys,

Arg, His, Hly, and Har.

Embodiment 86. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84 and 85,
preferably the compound of any one of Embodiments 79, 80, 81, 82, 83, 84 and 85, wherein
Xaa5 is a residue of an a-L-amino acid selected from the group consisting of Glu, Gln, Asp,

Asn, Ser, and Hse.
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Embodiment 87. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85 and 86,
preferably the compound of any one of Embodiments 79, 80, 81, 82, 83, 84, 85 and 86, wherein

Xaa5 is a Glu residue.

Embodiment 88. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65,66, 67,68, 69,70, 71,72, 73, 74,75, 76, 77 and 78, wherein Xaa5 is a residue of a

cyclic a-L-amino acid, preferably Xaa5 is a Pro residue.

Embodiment 89. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87

and 88, wherein Xaa6 is a residue of an a-amino acid of formula (VIIa)

reb R%
R o
A
H
O (VIla),
wherein
p is 1 or O, preferably pis 1,

R% is (C1-Cy)alkyl,
R is methyl,
R®® isHif pis 0, and is H or methyl, if pis 1.

Embodiment 90. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88 and 89, preferably the compound of Embodiment 89, wherein the stereo configuration
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of Xaab is the L-configuration or is the D-configuration, preferably the stereo configuration of

Xaab is the D-configuration.

Embodiment 91. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89 and 90, preferably the compound of any one of Embodiments 89 and 90, wherein
Xaab is a residue of an a-amino acid selected from the group consisting of leu, Leu, Npg, Val,

Ile and Hle.

Embodiment 92. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40,41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90 and 91, preferably the compound of any one of Embodiments 89, 90 and 91,
wherein Xaa6 is a residue of an o-amino acid selected from the group consisting of leu, Leu,

Npg, Val and Ile.

Embodiment 93. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91 and 92, preferably the compound of any one of Embodiments 89, 90, 91 and

92, wherein Xaa6 is residue of a leu residue.

Embodiment 94. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92 and 93, preferably the compound of any one of Embodiments 83 and 90,
wherein the stereo configuration of Xaa5 is the L-configuration and the stereo configuration of

Xaab is the D-configuration, or the stereo configuration of Xaa$5 is the D-configuration and the
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stereo configuration of Xaa6 is the L-configuration, preferably the stereo configuration of Xaa5

is the L-configuration and the stereo configuration of Xaa6 is the D-configuration.

Embodiment 95. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93 and 94, wherein Xaa8 is a residue of an aliphatic cyclic a-amino acid

or a residue of an aliphatic heterocyclic a-amino acid, preferably Xaa8 is a residue of a cyclic

X8
) r
bd

©  (Xa),

a-amino acid of formula (IXa),

wherein
r is 2 or 1, preferably ris 2,
X8 is selected from the group consisting of NR% O, NH, and CH>,
wherein R is a Z group or R* is acetyl, preferably R* is a Z group, the Z group
is a chelator optionally comprising a linker, wherein more preferably the chelator

is DOTA.

Embodiment 96. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94 and 95, preferably the compound of Embodiment 95, wherein
Xaa8 is a residue of an aliphatic heterocyclic a-amino acid of formula (IXd)

XS

§L~H %
0] (IXd),
wherein

X8 is selected from the group consisting of NR®, O, and NH,
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wherein R¥ is a Z group, wherein preferably the Z group is a chelator optionally
comprising a linker, wherein more preferably the Z group is a chelator without

an optional linker, wherein most preferably the chelator is DOTA.

Embodiment 97. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95 and 96, preferably the compound of any one of Embodiments
95 and 96, wherein Xaa8 is a residue of an aliphatic heterocyclic a-amino acid of formula (IXd),
wherein
X3 is NR% or O,
wherein R* is a Z group, wherein the Z group is a chelator, wherein preferably

the chelator is DOTA.

Embodiment 98. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40,41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94 and 95, preferably the compound of Embodiment 95, wherein Xaa8 is a
residue a cyclic o-amino acid selected from the group consisting of Apc(R*), Apc, Thp, Egz, and Eca,
wherein R* is a Z group, wherein if the Z group is a chelator optionally comprising a linker, preferably

the chelator is DOTA, or R* is acetyl.

Embodiment 99. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96 and 98, preferably the compound of any one of
Embodiments 95, 96 and 98, wherein Xaa8 is a residue of a cyclic a-amino acid residue selected
from the group consisting of Apc(R*), Apc, and Thp, wherein R¥ is a Z group, wherein if the
Z group is a chelator optionally comprising a linker, preferably the chelator is DOTA, or R¥ is

acetyl.
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Embodiment 100. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98 and 99, preferably the compound of any one of
Embodiments 95, 96, 97, 98 and 99, wherein Xaa8 is Apc(R®), wherein R¥ is a Z group,
wherein the Z group is a chelator optionally comprising a linker, wherein the chelator

a)  preferably is selected from the group consisting of DOTA, DOTAGA, DOTAM,
DOTP, NOTA, NODAGA, PSC, NODA-MPAA, HBED, TETA, CB-TE2A,
DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO,
NOTP, PCTA, sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N38S), "T¢(CO)3-chelators and their analogs,

b) more preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NODA-MPAA, NOPO, HBED, DTPA,
CHX-A"-DTPA, CB-TE2A, Macropa, PCTA, N4, and analogs thereof,

and

¢) most preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NOPO, Macropa, PCTA and analogs

thereof.

Embodiment 101. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 and 100, preferably the compound of any one
of Embodiments 95, 96, 97, 98, 99 and 100, more preferably the compound of Embodiment
100, wherein the chelator is DOTA.

Embodiment 102. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93 and 94, wherein Xaa8 is an Aic residue.
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Embodiment 103.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93 and 94, wherein Xaa8 is a residue of an a-amino acid selected from
the group consisting of Lys, Lys(R%), lys(R¥), Amk(R¥), Dab(R®®) and dab(R**), wherein R¥

is a Z group, preferably the Z group is a chelator optionally comprising a linker.

Embodiment 104. The compound of any one of Embodiment 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94 and 103, preferably the compound of Embodiment 103, wherein Xaa8
is a residue of an o-amino acid selected from the group consisting of Lys(R¥), lys(R%),
Amk(R®), Dab(R*) and dab(R®), wherein R* is a Z group, wherein the Z group is a chelator
optionally comprising a linker, wherein the chelator

a)  preferably is selected from the group consisting of DOTA, DOTAGA, DOTAM,
DOTP, NOTA, NODAGA, PSC, NODA-MPAA, HBED, TETA, CB-TE2A,
DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO,
NOTP, PCTA, sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N38S), MTc(CO)3-chelators and their analogs,

b) more preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NODA-MPAA, NOPO, HBED, DTPA,
CHX-A”-DTPA, CB-TE2A, Macropa, PCTA, N4, and analogs thereof,

and

c¢) most preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NOPO, Macropa, PCTA and analogs
thereof.

Embodiment 105. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89,90, 91,92, 93,94, 103 and 104, preferably the compound of any one of Embodiments
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103 and 104, more preferably the compound of Embodiment 104, wherein Xaa8 is an Amk(R¥)
residue, wherein R* is a Z group, wherein the Z group is a chelator optionally comprising a
linker, wherein the chelator

a)  preferably is selected from the group consisting of DOTA, DOTAGA, DOTAM,
DOTP, NOTA, NODAGA, PSC, NODA-MPAA, HBED, TETA, CB-TE2A,
DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO,
NOTP, PCTA, sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N3S), ™T¢(CO)3-chelators and their analogs,

b)  more preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NODA-MPAA, NOPO, HBED, DTPA,
CHX-A”-DTPA, CB-TE2A, Macropa, PCTA, N4, and analogs thereof,

and

¢) most preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NOPO, Macropa, PCTA and analogs
thereof.

Embodiment 106.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93 and 94, wherein Xaa8 is a residue of an a-amino acid residue selected

from the group consisting of Aib, Deg, Ams, ala, Ala, Gln, Thr, Trp, Phe and Glu.

Embodiment 107. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38,39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105 and 106, wherein
Xaa9 is a residue of an amino acid of formula (Xa)

R R

R%™ ),

e”\” %
O (Xa),

wherein
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R is selected from the group consisting of (C1-Cs)alkyl, COOH, CONH;, OH, NHa,
NHC(=NH)NH,, an aryl ring and a heteroaryl ring, preferably the aryl ring is
phenyl and the heteroaryl ring is 3-indoyl, and cyclo-hexyl,

R is methyl or H,

R%® is H or methyl, and

v is 0, 1, 2, preferably v is 1.

Embodiment 108. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106 and 107,
preferably the compound of Embodiment 107, wherein Xaa9 is a residue of an amino acid of
formula (Xa), wherein
R is selected from the group consisting of (Ci-Czlalkyl, COOH, OH,
NHC(=NH)NHa, an aryl ring and a heteroaryl ring, preferably the aryl ring is
phenyl and the heteroaryl ring is 3-indoyl, and cyclo-hexyl,
R is methyl or H,
R% is H, and
v is 0, 1, 2, preferably v is 1.

Embodiment 109.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106 and 107,
preferably the compound of Embodiment 107, wherein Xaa9 is a residue of an a-L-amino acid

selected from the group consisting of Leu, Hle, Ile, Arg, Trp, Glu, Phe, Ser, Cha, Npg and Tle.

Embodiment 110.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94. 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108
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and 109, preferably the compound of Embodiments 107, 108 and 109, more preferably the
compound of Embodiment 109, wherein Xaa9 is a residue of an o-L-amino acid selected from

the group consisting of Leu, Hle, Ile, Arg, Trp, Glu, Phe and Ser.

Embodiment 111.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95,96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109 and 110, preferably the compound of Embodiments 107, 108, 109 and 110, more preferably

the compound of Embodiment 110, wherein Xaa9 is a Leu residue.

Embodiment 112.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110 and 111, wherein XaalO is a residue of an amino acid of formula (XIa)

Riob R

R10a )
W

A
0 (Xla,
wherein
R!%  is selected from the group consisting of (C1-Cz)alkyl and phenyl, preferably R%
is (C1-Cp)alkyl, more preferably (C1-Cz)alkyl is ethyl,
R'%® s selected from the group consisting of methyl and H, preferably R'®° is methyl,
R!%  is selected from the group consisting of H and methyl, R'%¢ is H, if w is 1,
preferably R'* is H, and

w is O or 1, preferably wis O.

Embodiment 113. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34,
35,36, 37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84,
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85. 86, 87, 88,89, 90, 91, 92, 93, 94,95, 96 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111 and 112, preferably the compound of Embodiment 112, wherein XaalO is a
residue of an amino acid of formula (XIa), wherein
R!% s selected from (Ci-Cz)alkyl, preferably is ethyl,
R'%® s selected from the group consisting of methyl and H, preferably R!® is methyl,
R!% s selected from the group consisting of H and methyl, R'¢ is H, if w is 1,
preferably R'* is H, and

w is O or 1, preferably wis 0.

Embodiment 114.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111 and 112, preferably the compound of Embodiment 112, wherein XaalO is a

residue of an a-L-amino acid selected from the group consisting of Ile, Leu, Tle, Val, and Phe.

Embodiment 115. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113 and 114, preferably the compound of any one of Embodiments 112,
113 and 114, wherein XaalO is a residue of an o-L-amino acid selected from the group

consisting of Ile, Leu and Tle.

Embodiment 116. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114 and 115, preferably the compound of any one of Embodiments
112, 113, 114 and 115, wherein XaalO is an Ile residue.
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Embodiment 117. The compound of any one of Embodiments 1, 2, 3, 4, 5, 6, 7 and 8, wherein

Xaal
Xaa2
Xaa3
Xaa4
Xaas
Xaab
Xaa7
Xaa8
Xaa9
XaalO
Xaall
Yc

is Asp, Asn, Glu, Gln or Cya,

is Trp, Hyw, SFw, 6Clw or 7Fw,

is 5Clw, 5Brw, SFw, Trp, 1Ni, Bta, 6Fw or Trp,

is Tap, Hyp, 4Tfp, Pro, H3p, Eaz, Oxa, Dtc, Nmg, Nleu, Nlys, Nphe or Nglu,
is Glu, glu, Nme, Gln, Asp, Asn or Hse,

is leu, Leu, Npg, Val or Ile,

is Cys or Hey, Dap

is Apc(DOTA), Thp, Apc, Aib, Deg, Ams, Amk(DOTA), Egz, Eca, or ala,
is Leu, Hle, Ile, Phe, Glu, Arg, Ser or Trp,

is Ile, Leu, Val or Tle,

is Cys, Hey, Dap and

is 3MeBn or 3Lut.

Embodiment 118. The compound of any one of Embodiments 1, 2, 3, 4, 5, 6, 7 and 8, wherein

Xaal
Xaa2
Xaa3
Xaa4
Xaa5
Xaab
Xaa7
Xaa8
Xaa9
XaalO
Xaall
Yc

is Asp or Glu,

is Trp or Hyw,

is 5Clw or 5Brw,

is Tap, Hyp, or Pro,
is Glu,

is leu or Leu,

is Cys,

is Apc(DOTA) or Amk(DOTA),
is Leu,

isIle

is Cys and

is 3Lut.

Embodiment 119. The compound of any one of Embodiments 1, 2, 3, 4, 5, 6, 7 and 8, wherein

Xaal
Xaa2
Xaa3
Xaa4
Xaas

is Asp,

is Trp,

is 5Clw,

is Tap or Hyp,
is Glu,
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Xaa6 isleu,

Xaa7 is Cys,
Xaa8 is Apc(DOTA) or Amk(DOTA),
Xaa9 isLeu,

Xaal0 1islle
Xaall isCysand
Yc is 3Lut.

Embodiment 120. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41,42, 43,44, 45,46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118 and 119, wherein a linker comprising an amino
group and a carbonyl group is optionally interspersed between the bio-distribution modifier
comprised by the N-terminal modification group A and Xaal, wherein the bio-distribution
modifier comprises a residue of an aliphatic carboxylic acid,
wherein to an w-carbon atom of the aliphatic carboxylic acid a nitrogen atom, a triazolyl
moiety, a hydroxymethyl-triazolyl moiety or an urea moiety is covalently attached,
wherein to the nitrogen atom, to the triazolyl moiety, to the hydroxymethyl triazolyl
moiety or to the urea moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group individually and independently comprises 2 or more hydroxyl
groups, wherein each and any hydroxyl group is a primary hydroxyl group,
or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group is covalently attached via an ether linkage to 1 or more second
level alkyl groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein each and any first level
alkyl group individually and independently comprises O, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group,

preferably the bio-distribution modifier is a structure of formula (A-I),
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S (A,
wherein

XA comprises a nitrogen atom, a triazolyl moiety, a hydroxymethyl-triazolyl moiety
or an urea moiety,

ar  1s0,1,2,3, 4,5, 0r6,
if X* is a triazolyl moiety, preferably a; is 2,
if X* is selected from the group comprising a nitrogen atom, a hydroxymethyl-
triazolyl moiety and an urea moiety, preferably a; is 4,

RAl s a first level alkyl group of a structure of formula (A-IT),
ORA3

E )a2 ORAS L1
(A-TD),
wherein
ap isOorl,
b isOorl,
wherein, if b is 0,
R** and R** are individually and independently a second level alkyl
group of a structure of formula (A-III),
or R and R* are each H,
or wherein, if by is 1,
each and any of R**, R** and R™ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-II) and H, preferably each and any of R* R and R*® is
individually and independently a second level alkyl group of a
structure of formula (A-III),

OH

OH
/) [—OH ]b
3 2 (A-IID),

wherein

a3z isOorl, and
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b, isOorl,
and wherein
R#? is absent, if X* is selected from the group comprising a triazolyl moiety, a
hydroxmethyl-triazolyl moiety and an urea moiety,
or R** is H or a first level alkyl group of a structure of formula (A-II), if X" is a nitrogen
atom, wherein
ap isOorl,
b1 isOorl,
wherein if by is 0,
R*? and R* are individually and independently a second level alkyl
group of a structure of formula (A-III)
or R** and R* are H,
or wherein if by is 1,
each and any of R*3, R4* and R’ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-IIT) and H, preferably each and any of R*® R and R™ is
individually and independently a second level alkyl group of a
structure of formula (A-III), wherein in formula (A-III)
a3z isOorl, and
b, isOorl,
and wherein the carbonyl group of the structure (A-I) is covalently attached to the a-nitrogen
atom of Xaal,
or if a linker comprising an amino group and a carbonyl group, is interspersed between the bio-
distribution modifier comprised by the N-terminal modification group A and Xaal, the carbonyl

group of the structure (A-I) is covalently attached to the amino group of the linker.

Embodiment 121. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37.38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119 and 120, preferably the compound of
Embodiment 120, wherein a linker comprising an amino group and a carbonyl group is

optionally interspersed between the bio-distribution modifier comprised by the N-terminal
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modification group A and Xaal, wherein the bio-distribution modifier comprises a residue of
an aliphatic carboxylic acid, wherein to an o-carbon atom of the aliphatic carboxylic acid a
nitrogen atom is covalently attached, wherein to the nitrogen atom
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group individually and independently comprises 2 or more hydroxyl
groups, wherein each and any hydroxyl group is a primary hydroxyl group,
or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group is covalently attached via an ether linkage to 1 or more second
level alkyl groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein each and any first level
alkyl group individually and independently comprises O, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group,
preferably the bio-distribution modifier is a structure of formula (A-1V),

RA2
N—RA

)

a4

O
e (A-1V),
wherein
ar  is0,1,2,3,4,5, or 6, preferably ai is 4,
RAl is a first level alkyl group of a structure of formula (A-IT),
ORA3
t (/) —ORY|
& ® (A-ID),
wherein
ap isOorl,
b isOorl,
wherein, if b; is 0,
R”* and R** are individually and independently second level alkyl
groups of a structure of formula (A-III),
or R and R* are each H,

or wherein, if by is 1,
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each and any of R*}, R* and R*’ is individually and independently

selected from a second level alkyl group of a structure of formula

(A-III) and H, preferably each and any of R** R** and R**is H,
OH

OH
/) OH]b
3 2 (A-IID),

wherein
a3 isOor 1, and
b, isOorl,
and wherein
R”? is H or a first level alkyl group of a structure of formula (A-II),
ap isOorl,
b isOorl,
wherein if by is 0,
R*3 and R** are individually and independently a second level alkyl
group of a structure of formula (A-III), wherein in formula (A-III) a3
isOor1,and bzisOor 1,
or R** and R** are each H,
or wherein if by is 1,
each and any of R**, R** and R™ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-IIT) and H, preferably each and any of R**, R4* and R*’ is H,
wherein in formula (A-III)
a3 1sOor 1, and
by isOorl.

Embodiment 122. The compound of any one of Embodiment 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 and 121, preferably the compound
of any one of Embodiments 120 and 121, more preferably the compound of Embodiment 121,

wherein the bio-distribution modifier comprised by the N-terminal modification group A
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comprises a residue of an aliphatic carboxylic acid, wherein to an w-carbon atom of the aliphatic
carboxylic acid a nitrogen atom is covalently attached, wherein to the nitrogen atom 1 or 2 first
level alkyl groups are covalently attached, wherein each and any first level alkyl group
individually and independently comprises two hydroxyl groups, wherein each and any hydroxyl
group is a primary hydroxyl group, wherein preferably the bio-distribution modifier is a
structure of formula (A-VII),

A2
RX

N—RA!

)

a4

@)
~ (A-IV),
wherein
ar  is0,1,2,3,4,5, or 6, preferably ai is 4,
RAl is a first level alkyl group of a structure of formula (A-V),

OH

OH
OH
=AM

wherein a;is O or 1 and by is O or 1,
and wherein
R#% s a first level alkyl group of a structure of formula (A-V), wherein az is 0 or 1
andbrisOor 1,

orR*? isH.

Embodiment 123.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121 and 122, preferably the
compound of any one of Embodiment 120, 121 and to 122, more preferably the compound of
Embodiment 122, wherein R*! is a first level alkyl group of structure of formula (A-V), wherein

a21s 0 or 1, preferably a2 is 0, and b1 is 0 or 1, and wherein R*? is H.

Embodiment 124.  The compound of any one of Embodiments 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, 28. 29, 30, 31, 32. 33, 34. 35, 36,
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37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122 and 123, preferably the
compound of any one of Embodiments 120, 121, 122 and to 123, more preferably the compound
of Embodiment 123, wherein the bio-distribution modifier comprised by the N-terminal

modification group A is HAC:Ahx.

.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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,

109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121 and 122, preferably the

Embodiment 125.  The compound of any one of Embodiments 1, 2

compound of any one of Embodiments 120, 121 and 122, more preferably the compound of
Embodiment 122, wherein R! is a first level alkyl group of a structure of formula (A-V),
wherein a; is 0 or 1, preferably az is 1, and by is O or 1, and wherein R*? is a first level alkyl

group of structure of formula (A-V), wherein az is O or 1, preferably a; is 1, and by is 0 or 1.

Embodiment 126.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94. 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122 and 125, preferably
the compound of any one of Embodiments 120 to 122 and 125, more preferably the compound
of Embodiments 125, wherein R*! is a first level alkyl group of structure of formula (A-V),
wherein a; is 0 or 1, preferably a2 is 1, and by is 0 or 1, and wherein R*? is a first level alkyl
group of structure of formula (A-V), wherein az is O or 1, preferably a;is 1, and b1 is O or 1 and
wherein a; in R*! and a; in R*? are identical and by in R*! and b; in R*? are identical.

Embodiment 127.  The compound of any one of Embodiments 1, 2, 3,4, 5,6, 7, 8,9, 10, 11,

PR Bt B )

12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
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62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 125 and 126, preferably
the compound of any one of Embodiments 120, 121 and 122, 125 and 126, more preferably the
compound of Embodiment 126, wherein the bio-distribution modifier comprised by the N-

terminal modification group A is selected from the group comprising HPD2:Ahx, PEO2:Ahx.

Embodiment 128.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73,74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 and 121, preferably the compound
of any one of Embodiment 120 and 121, more preferably the compound of Embodiment 121,
wherein a linker comprising an amino group and a carbonyl group is optionally interspersed
between the bio-distribution modifier comprised by the N-terminal modification group A and
Xaal, wherein the bio-distribution modifier comprises a residue of an aliphatic carboxylic acid,
wherein to an m-carbon atom of the aliphatic carboxylic acid a nitrogen atom is covalently
attached, wherein to the nitrogen atom 1 or 2 first level alkyl groups are covalently attached,
wherein each and any first level alkyl group is covalently attached via an ether linkage to 1 or
more second level alkyl groups, wherein each and any second level alkyl group individually
and independently comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group
is a primary hydroxyl group, and wherein each and any first level alkyl group individually and
independently comprises O, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group,
preferably the bio-distribution modifier is a structure of formula (A-1V),

RA2
N—RA

)

a4

O
i (A-IV),
wherein
ar  is0,1,2,3,4,5, or 6, preferably a; is 4,
RAl s a first level alkyl group of a structure of formula (A-IT),
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ORA3
E )a ORAS L
: " (A-ID,
wherein
ap isOorl,
b1 isOorl,
wherein, if by is 0,
R** and R** are individually and independently a second level alkyl
group of a structure of formula (A-III),
or wherein, if by is 1,
each and any of R**, R** and R™ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-II) and H, preferably each and any of R** R and R*® is
individually and independently a second level alkyl group of a
structure of formula (A-III),

OH

OH
/) —OH ]b
3 2 (A-IID),

wherein
a3z isOorl, and
b, isOorl,
preferably by is O,
and wherein
R*? is H or a first level alkyl group of a structure of formula (A-II), wherein
ap isOorl,
b isOorl,
wherein if by is 0,
R™? and R** are individually and independently a second level alkyl
group of a structure of formula (A-III), wherein in formula (A-III) a3
isOor1,and bzis O or 1,
or wherein if by is 1,
each and any of R*3, R4* and R*’ is individually and independently

selected from a second level alkyl group of a structure of formula
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(A-II) and H, preferably each and any of R* R and R* is
individually and independently a second level alkyl group of a
structure of formula (A-III), wherein in formula (A-IIT) a3 is 0 or 1,
andbyisOor 1,

preferably by is 0.

Embodiment 129.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121 and 128, preferably the
compound of any one of Embodiments 120, 121 and 128, more preferably the compound of
Embodiment 128, wherein the bio-distribution modifier comprised by the N-terminal

modification group A is a structure of formula (A-IV),

ST (AV),
wherein
ar  is0,1,2,3,4,5, or 6, preferably a; is 4,
RA! is a first level alkyl group of a structure of formula (A-VT),

0) RA3

§ 4})_\0 RA4

& (A-VD),
wherein az is 0 or 1, and wherein
R™ and R* are individually and independently a second level alkyl group
of a structure of formula (A-VII),

OH
OH

),

(A-VII),
wherein az is O or 1,

and wherein
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R#? s a first level alkyl group of a structure of formula (A-VI), wherein az is 0 and
wherein,

R™ and R* are individually and independently a second level alkyl group

of a structure of formula (A-VII), wherein in formula (A-VII) azis O or 1,

orR*? isH.

Embodiment 130. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33,
34,35,36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
59,60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 128 and 129,
preferably the compound of any one of Embodiments 120, 121, 128 and 129, more preferably
the compound of Embodiment 129, wherein R*! is a first level alkyl group of structure of
formula (A-VI), wherein a; is 0 or 1, preferably a; is 0, and wherein a3z in R** and a3 in R** are

identical and wherein R*?is H.

Embodiment 131. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33,
34,35, 36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
59,60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 128, 129 and 130,
preferably the compound of any one of Embodiments 120, 121, 128, 129 and 130, more
preferably the compound of Embodiment 130, wherein the bio-distribution modifier comprised
by the N-terminal modification group A is selected from the group comprising
HAC2:HAC:Ahx and HPD2:HAC:Ahx.

Embodiment 132. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32,
33,34, 35,36,37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77,78, 79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121 and 128,
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preferably the compound of any one of Embodiments 120, 121 and 128, more preferably the
compound of Embodiment 128,
wherein R*! is a first level alkyl group of a structure of formula (A-VI),
wherein az is 0 or 1, preferably az is 1,
and wherein R*? is a first level alkyl group of a structure of formula (A-VI),
wherein az is 0 or 1, preferably az is 1,
preferably a; in R*! and a, in R*? are identical,
and wherein preferably
as in R*? of RAL,
and a3 in R of RA
and a3 in R*® of R*?

and a3 in R** of R*? are identical.

Embodiment 133. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 128 and 132, preferably the
compound of any one of Embodiments 120, 121, 128 and 132, more preferably the compound
of Embodiment 132, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HAC4:HPD2:Ahx,
HPD4:HPD2:Ahx.

Embodiment 134.  The compound of any one of Embodiment 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87. 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119 and 120, preferably the compound of any
one of Embodiment 120, wherein a linker comprising an amino group and a carbonyl group is
optionally interspersed between the bio-distribution modifier comprised by the N-terminal
modification group A and Xaal, wherein the bio-distribution modifier comprises a residue of

an aliphatic carboxylic acid,
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wherein to an w-carbon atom of the aliphatic carboxylic acid a triazolyl moiety is covalently

attached, wherein to the triazolyl moiety
(a) one first level alkyl groups is covalently attached, wherein the first level alkyl group
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a

primary hydroxyl group,

or, (b) one first level alkyl groups is covalently attached, wherein the first level alkyl group
is covalently attached via an ether linkage to 1 or more second level alkyl groups,
wherein each and any second level alkyl group individually and independently
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group, and wherein the first level alkyl group comprises 0, 1 or 2
hydroxyl groups, wherein each and any hydroxyl group is a primary hydroxyl

group,
preferably the bio-distribution modifier is a structure of formula (A-VIII),

RA‘I
|
N<

0),,

O
S (A-VIID),

wherein
ar  is0,1,2,3,4,5, or 6, preferably a; is 2,
RA! is a first level alkyl group of a structure of formula (A-II),
ORA3
E )az ORAS L1
(A-ID),
wherein
a isOorl,
b1 isOorl,
wherein, if by is 0,
R** and R* are individually and independently a second level alkyl
group of a structure of formula (A-III),
or R** and R** are each H,

or wherein, if by is 1,
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each and any of R*}, R* and R*’ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-II) and H, preferably each and any of R* R and R*® is
individually and independently a second level alkyl group of a
structure of formula (A-III),

OH

OH
/), OH]b
3 2 (A-IID),

wherein
a3z isOorl, and

by isOorl.

Embodiment 135.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 and 134, preferably the
compound of any one of Embodiments 120 and 134, more preferably the compound of
Embodiment 134, wherein to the triazolyl moiety one first level alkyl groups is covalently
attached, wherein the first level alkyl group comprises 2 or more hydroxyl groups, wherein each
and any hydroxyl group is a primary hydroxyl group, wherein preferably the bio-distribution
modifier is a structure of formula (A-VIII),

RA']
|

S (A-VIID),
wherein
ar 180, 1,2, 3, 4,5, or 6, preferably a; is 2,
RAl is a first level alkyl group of a structure of formula (A-V),
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OH
OH

OH
§—4, 1o, v

wherein a;is Oor 1 and by is O or 1.

Embodiment 136.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134 and 135, preferably the
compound of any one of Embodiments 120, 134 and 135, more preferably the compound of
Embodiment 135, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HPD:Hyx, PEO:Hyx, TRIS:Hyx
and HAC:Hyx, preferably is selected from the group comprising HPD:Hyx, PEO:Hyx and
TRIS:Hyx.

Embodiment 137.  The compound of any one of Embodiment 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 and 134, preferably the compound
of any one of Embodiments 120 and 134, more preferably the compound of Embodiment 134,
wherein to the triazolyl moiety one first level alkyl groups is covalently attached, wherein the
first level alkyl group is covalently attached via an ether linkage to 1 or more second level alkyl
groups, wherein each and any second level alkyl group individually and independently
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group, and wherein each and any first level alkyl group individually and
independently comprises 0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group,
preferably the bio-distribution modifier is a structure of formula (A-VIII),
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S (A-VIID),
wherein
ar  1s0,1,2,3,4,5, or 6, preferably a; is 2,
RA! is a first level alkyl group of a structure of formula (A-IT),

ORA3
§ )az ORAS LH
(A-TI),
wherein
ap isOorl,
b1 isOorl,
wherein, if by is 0,
R** and R** are individually and independently a second level alkyl
group of a structure of formula (A-III),
or wherein, if by is 1,
each and any of R*}, R* and R*’ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-II) and H, preferably each and any of R** R and R*® is
individually and independently a second level alkyl group of a

structure of formula (A-VII),
OH

ﬁ}_/OH
e, (A-VID),
wherein

az isOorl.

Embodiment 138.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
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87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134 and 137, preferably the
compound of any one of Embodiments 120, 134 and 137, more preferably the compound of
Embodiment 137, wherein if by is 0, a3 in R** and a3 in R** are identical and b; in R** and by

in R** are identical.

Embodiment 139.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134, 137 and 138, preferably the
compound of any one of Embodiments 120, 134, 137 and 138, more preferably the compound
of Embodiment 138, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HAC2:HPD:Hyx,
HPD2:HPD:Hyx, HAC2:HAC:Hyx, HPD2:HAC:Hyx, preferably comprising
HAC2:HPD:Hyx and HPD2:HPD:Hyx .

Embodiment 140. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134 and 137, preferably the
compound of any one of Embodiments 120, 134 and 137, more preferably the compound of

Embodiment 137, wherein by is 1 and each and any of R**, R** and R*° is a second level alkyl

group of a structure of formula (A-VII), wherein a3 in R, a3 in R** and a3 in R** are identical.

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134, 137 and 140, preferably the

Embodiment 141. The compound of any one of Embodiments 1,2, 3,4, 5,6,7, 8,9, 10, 11,
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compound of any one of Embodiments 120, 134, 137 and 140, more preferably the compound
of Embodiment 140, wherein the bio-distribution modifier comprises by the N-terminal
modification group A
is selected from the group comprising HAC3:TRIS:Hyx, HPD3:PEO:Hyx,
HPD3:TRIS:Hyx, and HAC3:PEO:Hyx .

Embodiment 142.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90,91, 92, 93,94, 95,96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134 and 137, preferably the
compound of any one of Embodiments 120, 134 and 137, more preferably the compound of
Embodiment 137, wherein by is 1 and R** and R** are a second level alkyl group of a structure

of formula (A-VII) and R*’ is H, wherein a3 in R** and a3 in R** are identical.

Embodiment 143.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134, 137 and 142, preferably the
compound of any one of Embodiments 120, 134, 137 and 142, more preferably the compound
of Embodiment 142, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HPD2:PEO:Hyx,
HAC2:PEO:Hyx, HPD2:TRIS:Hyx and HAC2:TRIS:Hyx.

Embodiment 144.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32. 33, 34. 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87,88, 89,90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134 and 137, preferably the

compound of any one of Embodiments 120, 134 and 137, more preferably the compound of

77



WO 2024/223742 PCT/EP2024/061398

Embodiment 137, wherein by is 1 and R*? is a second level alkyl group of a structure of formula
(A-IIT) and R** and R™ are each H.

Embodiment 145. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 134, 137 and 144, preferably the
compound of any one of Embodiments 120, 134, 137 and 144, more preferably the compound
of Embodiment 144, wherein the bio-distribution modifier comprised by the N-terminal

modification group A is selected from the group comprising HPD:PEO:Hyx, HAC.PEO:Hyx,
HPD:TRIS:Hyx and HAC:TRIS:Hyx.

Embodiment 146.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94. 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119 and 120, preferably the compound of
Embodiment 120, wherein a linker comprising an amino group and a carbonyl group is
optionally interspersed between the bio-distribution modifier comprised by the N-terminal
modification group A and Xaal, wherein the bio-distribution modifier comprises a residue of
an aliphatic carboxylic acid,
wherein to an m-carbon atom of the aliphatic carboxylic acid, a hydroxymethyl-triazolyl
moiety is covalently attached,
wherein to the hydroxymethyl triazolyl moiety
one first level alkyl group is covalently attached, wherein the first level alkyl group is
covalently attached via an ether linkage to two second level alkyl groups, wherein each
and any second level alkyl group individually and independently comprises 2 or more
hydroxyl groups, wherein each and any hydroxyl group is a primary hydroxyl group,

preferably the bio-distribution modifier is a structure of formula (A-IX),
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o7 (A-IX),
wherein
ar  is0,1,2,3,4,5, or 6, preferably a; is 4,
RA! s afirst level alkyl group of a structure of formula (A-VI),

0 RA3

E 4(—§)_\O RA4

22 (A-VI),
wherein
az isOorl,
and R* and R* are individually and independently a second level alkyl

group of a structure of formula (A-VII),

OH
OH

Sy v,
wherein

az isOorl.

Embodiment 147. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 and 146, preferably the compound
of any one of Embodiments 120 and 146, more preferably the compound of Embodiment 146,

wherein a3 in R*? and a3 in R** are identical.

Embodiment 148.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
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87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 146 and 147, preferably the
compound of any one of Embodiments 120, 146 and 147, more preferably the compound of
Embodiment 147, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HAC2:HAC:Tzx,
HAC2:HPD:Tzx, HPD2:HPD:Tzx, HPD2:HAC:Tzx.

Embodiment 149.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119 and 120, preferably the compound of
Embodiment 120, wherein a linker comprising an amino group and an carbonyl group is
optionally interspersed between the bio-distribution modifier comprised by the N-terminal
modification group A and Xaal, wherein the bio-distribution modifier comprises a residue of
an aliphatic carboxylic acid, wherein to an ®-carbon atom of the aliphatic carboxylic acid an

urea moiety is covalently attached, wherein to the urea moiety
(a) one first level alkyl group is covalently attached, wherein the first level alkyl group
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a

primary hydroxyl group,

or, (b) one first level alkyl group is covalently attached, wherein the first level alkyl group
is covalently attached via an ether linkage to 1 or more second level alkyl groups,
wherein each and any second level alkyl group individually and independently
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group, and wherein the first level alkyl group comprises 0, 1 or 2

hydroxyl groups, wherein each and any hydroxyl group is a primary hydroxyl

group,
preferably the bio-distribution modifier is a structure of formula (A-X),
o)
HN—4
HN—RA!
),
(0]
. (A-X),
wherein
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ar 180, 1,2,3,4,5, or 6, preferably a; is 4,
RAl is a first level alkyl group of a structure of formula (A-IT),

ORA3
E )az ORAS LH
(A-ID),
wherein
a isOorl,
b isOorl,
wherein, if by is 0,
R** and R** are individually and independently a second level alkyl
group of a structure of formula (A-III),
or R and R* are each H,
or wherein, if by is 1,
each and any of R**, R** and R™ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-III) and H, preferably each and any of R*, R** and R*’ is
individually and independently a second level alkyl group of a
structure of formula (A-III),

OH

OH
/) OH]b
3 2 (A-IID),

wherein
a3 isOor 1, and
b, isOorl,
and wherein the carbonyl group of the structure (A-X) is covalently attached to the a-nitrogen
atom of Xaal,
or if a linker comprising an amino group and a carbonyl group is interspersed between the bio-
distribution modifier comprised by the N-terminal modification group A and Xaal, the carbonyl

group of the structure (A-X) is covalently attached to the amino group of the linker.

Embodiment 150.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
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62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 and 149, preferably the compound
of any one of Embodiments 120 and 149, more preferably the compound of Embodiment 149,
wherein to the urea moiety one first level alkyl groups is covalently attached, wherein the first
level alkyl group comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group
is a primary hydroxyl group, wherein preferably the bio-distribution modifier is a structure of
formula (A-X),

HN
%HN—RM

ay
" (A-X),
wherein
ar  is0,1,2,3,4,5, or 6, preferably a; is 4,
RA! is a first level alkyl group of a structure of formula (A-V),

OH
OH

OH
§—, 1o, v,

wherein a;is Oor 1 and by is O or 1.

Embodiment 151.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149 and 150, preferably the
compound of any one of Embodiments 120, 149 and 150, more preferably the compound of
Embodiment 150, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HPD:Aur, PEO:Aur, TRIS:Aur
and HAC: Aur, preferably is selected from the group comprising PEO:Aur and TRIS: Aur.

Embodiment 152. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
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61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 and 149, preferably the
compound of any one of Embodiments 120 and 149, more preferably the compound of
Embodiment 149, wherein to the urea moiety one first level alkyl group is covalently attached,
wherein the first level alkyl group is covalently attached via an ether linkage to 1 or more second
level alkyl groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is
a primary hydroxyl group, and wherein the first level alkyl group comprises O, 1 or 2 hydroxyl
groups, wherein each and any hydroxyl group is a primary hydroxyl group,
preferably the bio-distribution modifier is a structure of formula (A-X),

0
HN
AHqN—RM
)

a

o)
" (A-X),

wherein
ar  is0,1,2,3,4,5, or 6, preferably a; is 2,
RAL is a first level alkyl group of a structure of formula (A-II),
ORA3
E )az ORAS L
(A-TD),
wherein
az isOorl,
bi isOorl,
wherein, if by is O,
R”3 and R** are individually and independently a second level alkyl
group of a structure of formula (A-III),
or wherein, if by is 1,
each and any of R** R** and R™ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-II) and H, preferably each and any of R*%, R** and R*® is
individually and independently a second level alkyl group of a

structure of formula (A-III),
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OH
ﬁ}_/OH
. (avn,

wherein azisOor 1.

Embodiment 153.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149 and 152, preferably the
compound of any one of Embodiments 120, 149 and 152, more preferably the compound of

Embodiment 152, wherein if by is 0, a3 in R** and a3 in R** are identical.

Embodiment 154. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149, 152 and 153, preferably the
compound of any one of Embodiments 120, 149, 152 and 153, more preferably the compound
of Embodiment 153, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HAC2:HPD:Aur, HPD2:HPD: Aur,
HAC2:HAC:Aur, HPD2:HAC:Aur, preferably is selected from the group comprising
HAC2:HAC:Aur and HPD2:HAC: Aur.

Embodiment 155.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149 and 152, preferably the

compound of any one of Embodiments 120, 149 and 152, more preferably the compound of
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Embodiment 152, wherein by is 1 and each and any of R**, R** and R*’ is a second level alkyl

group of a structure of formula (A-IIT), wherein a3z in R, a3 in R** and a3 in R* are identical.

Embodiment 156. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90,91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149, 152 and 155, preferably the
compound of any one of Embodiments 120, 149, 152 and 155, more preferably the compound
of Embodiment 155, wherein the bio-distribution modifier comprised by the N-terminal

modification group A is selected from the group comprising HAC3:PEO:Aur,
HAC3:TRIS:Aur, HPD3:PEO:Aur, HPD3:TRIS: Aur.

Embodiment 157.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149 and 152, preferably the
compound of any one of Embodiments 120, 149 and 152, more preferably the compound of
Embodiment 152, wherein b; is 1 and R* and R** are a second level alkyl group of a structure

of formula (A-VII) and R’ is H, wherein a3 in R** and a3 in R** are identical.

Embodiment 158.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87. 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149, 152 and 157, preferably the
compound of any one of Embodiments 120, 149, 152 and 157, more preferably the compound
of Embodiment 157, wherein the bio-distribution modifier comprised by the N-terminal
modification group A is selected from the group comprising HAC2:PEO:Aur,
HAC2:TRIS: Aur, HPD2:PEO: Aur and HPD2:TRIS:Aur.
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Embodiment 159.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149 and 152, preferably the
compound of any one of Embodiments 120, 149 and 152, more preferably the compound of

Embodiment 152, wherein by is 1 and R*3is a second level alkyl group of a structure of formula

(A-IIT) and R* and R™’ are H.

Embodiment 160.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42,43, 44, 45,46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 149, 152 and 159, preferably the
compound of any one of Embodiments 120, 149, 152 and 159, more preferably the compound
of Embodiment 159, wherein the bio-distribution modifier comprised by the N-terminal

modification group A is selected from the group comprising HAC:PEO:Aur, HAC:TRIS: Aur,
HPD:PEO:Aur and HPD:TRIS: Aur.

Embodiment 161.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159 and 160, wherein a linker
comprising an amino group and a carbonyl group is optionally interspersed between Xaall and
the bio-distribution modifier comprised by the C-terminal modification group C-term,
wherein the bio-distribution modifier comprises a residue of an oa-amino acid with an

aliphatic side chain,
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wherein to an ®-carbon atom of the aliphatic side chain of the a-amino acid a nitrogen
atom, a triazolyl moiety, a hydroxymethyl-triazolyl moiety or an urea moiety is covalently
attached,
wherein to the nitrogen atom, to the triazolyl moiety, to the hydroxymethyl triazolyl
moiety or to the urea moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group individually and independently comprises 2 or more hydroxyl
groups, wherein each and any hydroxyl group is a primary hydroxyl group,
or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group is covalently attached via an ether linkage to 1 or more second
level alkyl groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein each and any first level
alkyl group individually and independently comprises 0, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group,
and wherein to the carbonyl group attached to the a-carbon atom of the a-amino acid an
amino group is covalently attached thereby forming an amide,

preferably the bio-distribution modifier is a structure of formula (C-I),

RCZ
\xC_RC1
0),.
HN
o, NH,
0 (C-D),

wherein

X®  comprises a nitro gen atom, a triazolyl moiety, a hydroxymethyl-triazolyl moiety
and an urea moiety,

as 1s0,1,2 3, or4,
if X€ is a triazolyl moiety, preferably a4 is 1 or 2, more preferably a4 is 1,
if X is selected from the group comprising a nitrogen atom, a hydroxymethyl-
triazolyl moiety and an urea moiety, preferably a4 is 3,

R¢! is a first level alkyl group of a structure

of formula (C-II),
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ORC3
XORM
-4,10R,
(C-I),
wherein
as isOorl,
b3 isOorl,

wherein, if b3 is 0,
R and R“* are individually and independently a second level alkyl group of
a structure of formula (C-IIT), or R® and R®* are H,

or wherein, if bz is 1, each and any of R® R“* and R is selected from a second
level alkyl group of a structure of formula (C-III) and H, preferably each and
any of R, R® and R®’ is individually and independently a second level alkyl

group of a structure of formula (C-III),

OH
OH
t—/) PoH]
% b+ (C-IID),
wherein
as isOor 1, and
ba isOorl

and R is absent, if X is selected from the group comprising a triazolyl moiety, a
hydroxmethyl-triazolyl moiety and an urea moiety,
or R®  is H or is a first level alkyl group of a structure of formula (C-II), if X is a
nitrogen atom, wherein
as isOorl,
b3 isOorl,
wherein, if bz is 0,
R and R®* are individually and independently a second level alkyl group of
a structure of formula (C-IIT), or R® and R** are H,
or wherein, if bz is 1,
each and any of R®, R®* and R® is individually and independently selected
from a second level alkyl group of a structure of formula (C-III) and H,

preferably each and any of R, R® and R®’ is individually and independently
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a second level alkyl group of a structure of formula (C-III), wherein in
formula (C-III)
as 1sOorl, and
bs isOorl,
and wherein the a-nitrogen atom of the structure (C-I) is covalently attached to the carbonyl
group of Xaall, or if a linker comprising an amino group and a carbonyl group is
interspersed between Xaall and the bio-distribution modifier comprised by the C-terminal
modification group C-term, the o-nitrogen atom of the structure (C-I) is covalently attached
to the carbonyl group of the linker, more preferably the linker is interspersed between

Xaall and the bio-distribution comprised by the C-terminal modification group C-term.

Embodiment 162.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40,41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160 and 161, preferably the
compound of Embodiment 161, wherein a linker comprising an amino group and a carbonyl
group is optionally interspersed between Xaall and the bio-distribution modifier comprised by
the C-terminal modification group C-term, wherein the bio-distribution modifier comprises a
residue of an a-amino acid with an aliphatic side chain, wherein to an w-carbon atom of the
aliphatic side chain of the a-amino acid a nitrogen atom is covalently attached,

wherein to the nitrogen atom,

(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first level
alkyl group individually and independently comprises 2 or more hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group,

or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first level
alkyl group is covalently attached via an ether linkage to 1 or more second level alkyl
groups, wherein each and any second level alkyl group individually and independently
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a primary

hydroxyl group, and wherein each and any first level alkyl group individually and
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independently comprises 0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group
is a primary hydroxyl group,
and wherein to the carbonyl group attached to the a-carbon atom of the a-amino acid an
amino group is covalently attached thereby forming an amide,
preferably the bio-distribution modifier is a structure of formula (C-1V),
RC\zN—R‘”
0,
HN
/ NH,
S (C1V),
wherein
as 150, 1,2, 3, or4, preferably a4 is 3,
R is afirst level alkyl group of a structure of formula (C-II),

ORC3
S
-4,1oR),
(C-10),
wherein
as isOorl,
b3 isOorl,

wherein, if b3 is 0,
R and R®* are individually and independently a second level alkyl group of
a structure of formula (C-IIT), or R®® and R“* are each H,

or wherein, if b3 is 1, each and any of R®*, R® and R®° is individually and
independently selected from a second level alkyl group of a structure of
formula (C-IIT) and H, preferably each and any of R®?, R® and R is
individually and independently a second level alkyl group of a structure of

formula (C-III),

OH
OH
i, o]
% b+ (C-TID),
wherein
as isOor 1, and
b4 isOor1l

and wherein
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R®? isH oris a first level alkyl group of a structure of formula (C-II), wherein

as isOorl,

b3 isOorl,

wherein, if bz is 0,

R and R** are individually and independently a second level alkyl group of

a structure of formula (C-III), or R®® and R“* are H,

or wherein, if bz is 1,

each and any of R®’, R“* and R® is individually and independently selected

from a second level alkyl group of a structure of formula (C-IIT) and H,

preferably each and any of R®?, R and R®’ is individually and independently

a second level alkyl group of a structure of formula (C-III), wherein in

formula (C-III)

as 1sOorl, and
bs isOorl,

and wherein the o-nitrogen atom of the structure (C-I) is covalently attached to the carbonyl
group of Xaall, or if a linker comprising an amino group and a carbonyl group is interspersed
between Xaall and the bio-distribution modifier comprised by the C-terminal modification
group C-term, the a-nitrogen atom of the structure (C-I) is covalently attached to the carbonyl
group of the linker, more preferably the linker is interspersed between Xaall and the bio-
distribution comprised by the C-terminal modification group C-term, preferably the linker is

selected from the group comprising APAc and Ttds.

Embodiment 163.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161 and 162, preferably
the compound of any one of Embodiments 161 and 162, more preferably the compound of
Embodiment 162, wherein the bio-distribution modifier comprised by the C-terminal
modification group C-term comprises a residue of an a-amino acid with an aliphatic side chain,

wherein to an w-carbon atom of the aliphatic side chain of the a-amino acid a nitrogen atom is
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covalently attached, wherein to the nitrogen atom, 1 or 2 first level alkyl groups are covalently
attached, wherein each and any first level alkyl group individually and independently comprises
2 or more hydroxyl groups, wherein each and any hydroxyl group is a primary hydroxyl group,

wherein preferably the bio-distribution modifier is a structure of formula (C-1V),

RCZ
N—RC!
0,
HN
wf NH,
o (C-IV),

wherein
as 180, 1,2, 3, or 4, preferably a4 is 3,
R¢! s a first level alkyl group of a structure of formula (C-V),
OH
OH

OH
A

wherein asis O or 1 and bz is O or 1,
and wherein
R®? s a first level alkyl group of a structure of formula (C-V), wherein as is 0 or 1
and bsisOor 1,

orR*? isH.

Embodiment 164. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162 and 163,
preferably the compound of any one of Embodiments 161, 162 and 163, more preferably the
compound of Embodiment, wherein R®! is a first level alkyl group of structure of formula

(C-V), wherein as is 0 or 1, preferably as is 0, and bs is 0, and wherein R®? is H.
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Embodiment 165.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163 and 164,
preferably the compound of any one of Embodiment 161, 162, 163 and 164, more preferably
the compound of Embodiment 164, wherein the bio-distribution modifier comprised by the C-

terminal modification group C-term is lys:HAC.

Embodiment 166.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162 and 163,
preferably the compound of any one of Embodiments 161, 162 and 163, more preferably the
compound of Embodiment 163, wherein R is a first level alkyl group of a structure of formula
(C-V), wherein as is 0 or 1, preferably as is 1, and bz is 0 or 1, and wherein R is a first level
alkyl group of structure of formula (C-V), wherein as is O or 1, preferably asis 1, and b3 is 0 or

1.

Embodiment 167.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52. 53, 54. 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78. 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126,
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163 and
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166, preferably the compound of any one of Embodiments 161, 162 and 163 and 166, more
preferably the compound of Embodiment 166,
wherein R¢! is a first level alkyl group of structure of formula (C-V),
wherein as is O or 1, preferably asis 1, and bz is O or 1,
and wherein R is a first level alkyl group of structure of formula (C-V),
wherein as is O or 1, preferably asis 1, and bz is O or 1,
and wherein as in R! and as in R“? are identical,

and bz in R®! and bz in R“? are identical.

Embodiment 168.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 166 and
167, preferably the compound of any one of Embodiments 161, 162 and 163, 166 and 167,
more preferably the compound of Embodiment 167, wherein the bio-distribution modifier
comprised by the C-terminal modification group C-term is selected from the group comprising

lys:HPD2 and lys:PEO2.

Embodiment 169.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161 and 162, preferably
the compound of any one of Embodiments 161 and 162, more preferably the compound of
Embodiment 162, wherein a linker is optionally interspersed between Xaall and the bio-

distribution modifier comprised by the C-terminal modification group C-term,
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wherein the bio-distribution modifier comprises a residue of an o-amino acid with an
aliphatic side chain, wherein to an @-carbon atom of the aliphatic side chain of the a-amino
acid a nitrogen atom is covalently attached,
wherein to the nitrogen atom, 1 or 2 first level alkyl groups are covalently attached, wherein
each and any first level alkyl group is covalently attached via an ether linkage to 1 or more
second level alkyl groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group
is a primary hydroxyl group, and wherein each and any first level alkyl group individually
and independently comprises 0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl
group is a primary hydroxyl group,

and wherein to the carbonyl group attached to the a-carbon atom of the a-amino acid an amino
group is covalently attached thereby forming an amide,

preferably the bio-distribution modifier is a structure of formula (C-IV),

RC\ZN—RC1

wherein
as 180, 1,2, 3, or4, preferably a4 is 3,
R¢! s a first level alkyl group of a structure of formula (C-II),

ORC3
f=
-4, 1R,
(C-I),
wherein
as isOorl,
b3 isOorl,

wherein, if bz is 0,
R and R®* are individually and independently a second level alkyl group of
a structure of formula (C-IIT), or R®® and R“* are each H,

or wherein, if bs is 1, each and any of R®, R®* and R is selected from a second
level alkyl group of a structure of formula (C-III) and H, preferably each and
any of R, R“* and R is a second level alkyl group of a structure of formula
(C-I1D),
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OH
OH

OH
= ]b4 (C-1ID),

wherein
as isOor 1, and
b4 is O or 1, preferably by is 0
and wherein
R®? isH oris a first level alkyl group of a structure of formula (C-II), wherein
as isOorl,
b3 isOor 1,
wherein, if bz is 0,
R and R®* are individually and independently a second level alkyl group of
a structure of formula (C-IIT), or R®® and R®* are each H,
or wherein, if bz is 1,
each and any of R®, R and R is individually and independently selected
from a second level alkyl group of a structure of formula (C-III) and H,
preferably each and any of R, R® and R®’ is individually and independently
a second level alkyl group of a structure of formula (C-III), wherein in
formula (C-III)
as isOor 1, and

bs isOorl.

Embodiment 170.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162 and 169,
preferably the compound of any one of Embodiments 161, 162 and 169, more preferably the

compound of Embodiment 169, wherein the bio-distribution modifier comprised by the C-

terminal modification group C-term is a structure of formula (C-IV),
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0 (C-1V),
wherein
as  1s0,1,2,3,4,5, or 6, preferably a4 is 3,
R¢! s a first level alkyl group of a structure of formula (C-VI),

e RC3

§ 4(-§)_\O RC4

* (C-VI),
wherein as is 0 or 1, and wherein
R®? and R** are individually and independently a second level alkyl group
of a structure of formula (C-VII),
OH

4(_§_/OH
—)

% (C-VID),
wherein asis O or 1,
and wherein
R®? s a first level alkyl group of a structure of formula (C-VI), wherein as is 0 and
wherein,
R and R are individually and independently a second level alkyl group
of a structure of formula (C-VII), wherein in formula (C-VII) asis 0 or 1,

orR*? isH.

Embodiment 171.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90,91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 169 and 170,
preferably the compound of any one of Embodiments 161, 162, 169 and 170, more preferably
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the compound of Embodiment 170, wherein R¢! is a first level alkyl group of structure of
formula (C-VT), wherein as is 0 or 1, preferably as is 0, and wherein as in R®® and a¢ in R are

identical and wherein R“?is H.

Embodiment 172.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162 and 169 to 171,
preferably the compound of any one of Embodiments 161, 162 and 169 to 171, more preferably
the compound of Embodiment 171, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising lys: HAC:HAC2 and
lys:HAC:HPD2.

Embodiment 173.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126,
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162 and 169,
preferably the compound of any one of Embodiments 161, 162 and 169, more preferably the
compound of Embodiment 169, wherein
wherein R®! is a first level alkyl group of a structure of formula (C-VI),
wherein as is 0 or 1, preferably asis 1,
and wherein R is a first level alkyl group of a structure of formula (C-VI),
wherein as is 0 or 1, preferably asis 1,
preferably as in R°! and as in R are identical,
and wherein preferably as in R and a¢ in R“* of R“! and as in R®* and ag in R®* of R“? are

identical.
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Embodiment 174.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 169 and 173,
preferably the compound of any one of Embodiments 161, 162, 169 and 173, more preferably
the compound of Embodiment 173, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising lys:HPD2:HAC4
and lys:HPD2:HPD4.

Embodiment 175.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94. 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109,110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160 and 161, preferably the
compound of Embodiment 161, wherein a linker comprising an amino group and a carbonyl
group is optionally interspersed between Xaall and the bio-distribution modifier comprised by
the C-terminal modification group C-term,
wherein the bio-distribution modifier comprises a residue of an a-amino acid with an
aliphatic side chain,
wherein to an o-carbon atom of the aliphatic side chain of the a-amino acid a triazolyl
moiety is covalently attached, wherein to the triazolyl moiety,

(a) one first level alkyl group is covalently attached, wherein the first level alkyl group
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group,

or, (b) one first level alkyl groups is covalently attached, wherein the first level alkyl

group is covalently attached via an ether linkage to 1 or more second level alkyl
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groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein the first level alkyl group
comprises 0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group,

and wherein to the carbonyl group attached to the a-carbon atom of the a-amino acid an

amino group is covalently attached thereby forming an amide,
preferably the bio-distribution modifier is a structure of formula (C-VIII),

RC1
|

0 (C-VIID),
wherein
as 180, 1,2, 3, or 4, more preferably a4 is 1

R¢! s a first level alkyl group of a structure of formula (C-II),

ORC3
XORM
-4,1-0R,
(C-ID),
wherein
as isOorl,
b3 isOorl,

wherein, if b3 is 0,
R and R“* are individually and independently a second level alkyl group of
a structure of formula (C-IIT), or R®® and R** are each H,
or wherein, if bz is 1, each and any of R®®, R and R®’ is individually and
independently selected from a second level alkyl group of a structure of
formula (C-IIT) and H, preferably each and any of R®®, R® and R® is
individually and independently a second level alkyl group of a structure of
formula (C-III),
OH
‘KOH
=, OH]“ (C-11D),
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wherein
a6 isOor 1, and
[ isOorl.

Embodiment 176.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61,62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126,
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161 and 175,
preferably the compound of any one of Embodiments 161 and 175, more preferably the
compound of Embodiment 175, wherein to the triazolyl moiety one first level alkyl groups is
covalently attached, wherein the first level alkyl group comprises 2 or more hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group, wherein the preferably the
bio-distribution modifier is a structure of formula (C-VIII),

RC1

zZ—
/

0 (C-VIID),
wherein
a4 150, 1,2, 3, or 4, more preferably a4 is 1
R¢! s a first level alkyl group of a structure of formula (C-V),

OH

OH
OH
A e,

wherein asis O or 1 and bz is O or 1.
Embodiment 177. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33,
34,35,36,37,38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
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59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 161, 175 and 176, preferably
the compound of any one of Embodiments 161, 175 and 176, more preferably the compound
of Embodiment 176, wherein the bio-distribution modifier comprised by the C-terminal
modification group C-term is selected from the group comprising prx:HPD, prx:PEO, prx:TRIS
and prx:HAC, preferably is selected from the group comprising prx:HPD, prx:PEO and
prx:TRIS.

Embodiment 178. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33,
34,35,36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107,108,109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144,
145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161 and 175,
preferably the compound of any one of Embodiments 161 and 175, more preferably the
compound of Embodiment 175, wherein to the triazolyl moiety one first level alkyl groups is
covalently attached, wherein the first level alkyl group is covalently attached via an ether
linkage to 1 or more second level alkyl groups, wherein each and any second level alkyl group
individually and independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein each and any first level alkyl group
individually and independently comprises O, 1 or 2 hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group,
preferably the bio-distribution modifier is a structure of formula (C-VIII),

RC'I
}

o (C-VIII),
wherein

as 180, 1,2, 3, or 4, more preferably a4 is 1
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R¢! s a first level alkyl group of a structure of formula (C-II),

ORC3
ORC4
Q?W"sl%
(C-1D),
wherein
as isOorl,
bs isOorl,
wherein, if bs is 0,
R and R® are individually and independently a second level alkyl
group of a structure of formula (C-III),
or wherein, if bz is 1,
each and any of R®® R and R®’ is individually and independently
selected from a second level alkyl group of a structure of formula
(C-VII) and H, preferably each and any of R, R and R is
individually and independently a second level alkyl group of a
structure of formula (C-VII),
OH

_*j§__J;)H
—)

% (C-VII),

wherein agis O or 1.

Embodiment 179. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 175 and 178,
preferably the compound of any one of Embodiments 161, 175 and 178, more preferably the

compound of Embodiment 178, wherein if bs is 0, and as in R® and as in R®* are identical.
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Embodiment 180.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 175, 178 and 179,
preferably the compound of any one of Embodiments 161, 175, 178 and 179, more preferably
the compound of Embodiment 179, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising prx:HPD:HAC?2,
prx:HPD:HPD2, prx:HAC:HAC2 and prx:HAC:HPD2, preferably is selected from the group
comprising prx:HPD:HAC2 and prx:HPD:HPD2.

Embodiment 181.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 175 and 178,
preferably the compound of any one of Embodiments 161, 175 and 178, more preferably the
compound of Embodiment 178,

wherein if bz is 1 and each and any of R®, R® and R is a second level alkyl group of a

structure of formula (C-VII), wherein as in R®?, ag in R®* and as in R are identical.

Embodiment 182.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87,88, 89,90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
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147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 175, 178 and 181,
preferably the compound of any one of Embodiments 161, 175, 178 and 181, more preferably
the compound of Embodiment 181, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising prx:PEO:HPD3,

prx:TRIS:HPD3, prx: TRIS:HAC3 and prx:PEO:HAC3.

Embodiment 183.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 161, 175 and 178, preferably the
compound of any one of Embodiments 161, 175 and 178, more preferably the compound of
Embodiment 178,

wherein if bz is 1 and R® and R“* are a second level alkyl group of a structure of formula

(C-VII) and R® is H, and as in R and as in R®* are identical.

Embodiment 184.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 175, 178 and 183,
preferably the compound of any one of Embodiments 161, 175, 178 and 183, more preferably
the compound of Embodiment 183, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising prx:PEO:HPD2,

prx:PEO:HAC2, prx: TRIS:HPD2 and prx:TRIS:HAC2.

Embodiment 185.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
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87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 175 and 178,
preferably the compound of any one of Embodiments 161, 175 and 178, more preferably the
compound of Embodiment 178,

wherein if bz is 1 and R is a second level alkyl group of a structure of formula (C-VII),

R and R’ are each H.

Embodiment 186.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 175, 178 and 185,
preferably the compound of any one of Embodiment 161, 175, 178 and 185, more preferably
the compound of Embodiment 185, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising prx:PEO:HPD,

prx:PEO:HAC, prx:TRIS:HPD and prx:TRIS:HAC.

Embodiment 187.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, preferably the
compound of Embodiment 161, wherein a linker optionally comprising an amino group and a
carbonyl group is optionally interspersed between Xaall and the bio-distribution modifier

comprised by the C-terminal modification group C-term,
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wherein the bio-distribution modifier comprises a residue of an a-amino acid with an
aliphatic side chain,
wherein to an ®-carbon atom of the aliphatic side chain of the a-amino acid a
hydroxymethyl-triazolyl moiety is covalently attached,
wherein to the hydroxymethyl triazolyl moiety
one first level alkyl group is covalently attached, wherein the first level alkyl group
is covalently attached via an ether linkage to two second level alkyl groups, wherein
each and any second level alkyl group individually and independently comprises 2
or more hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group,
and wherein to the carbonyl group attached to the a-carbon atom of the a-amino acid an
amino group is covalently attached thereby forming an amide,

preferably the bio-distribution modifier is a structure of formula (C-IX),

N
N oR
N

0 (C-IX),
wherein
as 180, 1,2, 3, or4, preferably a4 is 3,
R¢! s a first level alkyl group of a structure of formula (C-VI),

ORC3
§%§)_\ ORC*
% (C_VI)a
wherein
as isOorl,

R and R** are individually and independently a second level alkyl group of
a structure of formula (C-VII),
OH

}OH
—)

2 (C-VII),

wherein agis O or 1.
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Embodiment 188.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161 and 187, preferably
the compound of any one of Embodiments 161 and 187, more preferably the compound of
Embodiment 187, wherein as in R and as in R“* are identical.

Embodiment 189.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40,41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 187 and 188,
preferably the compound of any one of Embodiments 161, 187 and 188, more preferably the
compound of Embodiment 188, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising tzk: HAC:HAC2,
tzk:HPD:HAC2, tzk:HPD:HPD2, and tzk:HAC:HPD2.

Embodiment 190.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89,90, 91,92, 93, 94, 95,96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160 and 161, preferably the

compound of Embodiment 161, wherein a linker comprising an amino group and a carbonyl
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group is optionally interspersed between Xaall and the bio-distribution modifier comprised by
the C-terminal modification group C-term,
wherein the bio-distribution modifier comprises a residue of an oa-amino acid with an
aliphatic side chain,
wherein to an w-carbon atom of the aliphatic side chain of the a-amino acid an urea
moiety is covalently attached,
wherein to the urea moiety
(a) one first level alkyl group is covalently attached, wherein the first level alkyl group
comprises 2 or more hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group,
or, (b) one first level alkyl group is covalently attached, wherein the first level alkyl
group is covalently attached via an ether linkage to 1 or more second level alkyl
groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein the first level alkyl group
comprises 0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group is a
primary hydroxyl group,
and wherein to the carbonyl group attached to the a-carbon atom of the o-amino acid an
amino group is covalently attached thereby forming an amide,
preferably the bio-distribution modifier is a structure of formula (C-X),

HN—RC!

HN—
o)

wherein
as 150, 1,2, 3, or 4, preferably a4 is 3,
R¢! s afirst level alkyl group of a structure of formula (C-II),

ORC3
=
4, ORC5lb3
(C-ID),
wherein
as isOorl,
b3 isOorl,
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wherein, if bz is 0,
R and R®* are individually and independently a second level alkyl group of
a structure of formula (C-III), or R®® and R“* are H,

or wherein, if b3 is 1, each and any of R, R and R®’ is individually and
independently selected from a second level alkyl group of a structure of
formula (C-III) and H, preferably each and any of R®}, R® and R® is
individually and independently a second level alkyl group of a structure of

formula (C-11I),

OH
OH
t—/) P—oH]
% b (C-II),
wherein
as isOor 1, and
b4 isOorl

and wherein the a-nitrogen atom of the structure (C-I) is covalently attached to the carbonyl
group of Xaall, or if a linker comprising an amino group and a carbonyl group is
interspersed between Xaall and the bio-distribution modifier comprised by the C-terminal
modification group C-term, the a-nitrogen atom of the structure (C-I) is covalently attached
to the carbonyl group of the linker, more preferably the linker is interspersed between

Xaall and the bio-distribution comprised by the C-terminal modification group C-term.

Embodiment 191.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38,39, 40, 41, 42, 43, 44, 45,46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61,62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108,109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126,
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161 and 190,
preferably the compound of any one of Embodiments 161 and 190, more preferably the
compound of Embodiment 190, wherein to the urea moiety one first level alkyl group is
covalently attached, wherein the first level alkyl group comprises 2 or more hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group, wherein the preferably the

bio-distribution modifier is a structure of formula (C-X),
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HN—RC!

o (C-X),
wherein
as 150, 1,2, 3, or 4, preferably a4 is 3,
R¢! s afirst level alkyl group of a structure of formula (C-V),
OH

OH
E)OH]

as

b (C-V),

wherein asisOor 1 and b3 is O or 1.

Embodiment 192.  The compound of any one of Embodiments 1 to 161, 190 and 191,
preferably the compound of any one of Embodiments 161, 190 and 191, more preferably the
compound of Embodiment 191, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising kur:HPD, kur:PEO,

kur:TRIS and kur:HAC.

Embodiment 193.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108,109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126,
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161 and 190,
preferably the compound of any one of Embodiments 161 and 190, more preferably the
compound of Embodiment 190, wherein to the urea moiety one first level alkyl group is
covalently attached, wherein the first level alkyl group is covalently attached via an ether
linkage to 1 or more second level alkyl groups, wherein each and any second level alkyl group
individually and independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein the first level alkyl group comprises
0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group is a primary hydroxyl group,
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preferably the bio-distribution modifier is a structure of formula (C-X),

wherein
a4

RCI

HN-R®!
HN
‘\<o

D).,
HN

/ NH,

o (C-X),

is 0, 1, 2, 3, or 4, preferably a4 is 3,

is a first level alkyl group of a structure of formula (C-II),

ORC3
XORM
-4,10R,
(C-ID),
wherein
as isOorl,
b3 isOorl,

wherein, if bz is 0,
R and R®* are individually and independently a second level alkyl group of
a structure of formula (C-VII),

or wherein, if bz is 1, each and any of R®®, R“* and R®’ is individually and
independently selected from a second level alkyl group of a structure of
formula (C-VII) and H, preferably each and any of R, R®* and R®
individually and independently is a second level alkyl group of a structure of
formula (C-VII),

OH

% 4})_/@4

% (C-VII),

wherein agis 0 or 1.

Embodiment 194. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
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128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 190 and 193,
preferably the compound of any one of Embodiments 161, 190 and 193, more preferably the

compound of Embodiment 193, wherein if bs is 0, as in R®* and as in R are identical.

Embodiment 195.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 190, 193 and 194,
preferably the compound of any one of Embodiments 161, 190, 193 and 194, more preferably
the compound of Embodiment 194, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising kur:HPD:HAC2,
kur:HPD:HPD2, kur:HAC:HAC?2, and kur:HAC:HPD2, preferably is selected from the group
comprising kurrHAC:HAC2 and kur:HAC:HPD2.

Embodiment 196.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88. 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 190 and 193,
preferably the compound of any one of Embodiments 161, 190 and 193, more preferably the
compound of Embodiment 193,

wherein if bz is 1 and each and any of R®, R® and R is a second level alkyl group of a

structure of formula (C-VII) and as in R®?, ag in R®* and as in R** are identical.

Embodiment 197.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32. 33, 34. 35, 36,
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37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 190, 193 and 196,
preferably the compound of any one of Embodiments 161, 190, 193 and 196, more preferably
the compound of Embodiment 196, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising kur:PEO:HAC3,
kur:TRIS:HAC3, kur:PEO:HPD3 and kur:TRIS:HPD3.

Embodiment 198.  The compound of any one of Embodiments 1 to 161, 190 and 193,
preferably the compound of any one of Embodiments 161, 190 and 193, more preferably the
compound of Embodiment 193,

wherein if bz is 1 and R® and R“* are a second level alkyl group of a structure of formula

(C-VII) and R® is H, and as in R and as in R®* are identical.

Embodiment 199.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 190, 193 and 198,
preferably the compound of any one of Embodiments 161, 190, 193 and 198, more preferably
the compound of Embodiment 198, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising kur:PEO:HAC2,

kur: TRIS:HAC2, kur:PEO:HPD2 and kur:TRIS:HPD2.

Embodiment 200.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,

114



WO 2024/223742 PCT/EP2024/061398

87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 190 and 193,
preferably the compound of any one of Embodiments 161, 190 and 193, more preferably the
compound of Embodiment 193,

wherein bz is 1 and R is a second level alkyl group of a structure of formula (C-VII)

and R“* and R® are each H.

Embodiment 201.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 190, 193 and 200,
preferably the compound of any one of Embodiments 161, 190, 193 and 200, more preferably
the compound of Embodiment 200, wherein the bio-distribution modifier comprised by the C-
terminal modification group C-term is selected from the group comprising kur:PEO:HAC,

kur: TRIS:HAC, kur:PEO:HPD and kur: TRIS:HPD.

Embodiment 202.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200 and 201, wherein

the bio-distribution modifier comprised by the N-terminal modification group A
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is selected from the group comprising HPD2:Ahx, HPD3:PEO:Hyx, PEO:Aur, PEO:Hyx,
PEO2:Ahx, TRIS:Hyx, HPD3:TRIS:Hyx, HAC3:TRIS:Hyx, HAC3:PEO:Hyx,
HAC3:PEO:Aur, HAC3:TRIS:Aur, HPD3:PEO:Aur, HPD3:TRIS:Aur, TRIS:Aur,
HAC2:HPD:Aur, HAC2:HPD:Hyx, HAC4:HPD2:Ahx, HPD2:HPD:Aur,
HPD2:HPD:Hyx, HPD4:HPD2:Ahx, HAC2:HAC:Aur, HPD2:HAC:Aur,
HAC2:HAC:Ahx, HAC2:HAC:Tzx, HAC2:HPD:Tzx, HPD:Aur, HPD:Hyx,
HPD2:HAC:Ahx, HPD2:HPD:Tzx, HAC:Aur, HAC2:PEO:Hyx, HPD2:TRIS:Hyx,
HAC2:TRIS:Hyx, HAC2:PEO:Aur, HAC2:TRIS:Aur, HPD2:PEO:Aur,
HPD2:TRIS:Aur, HPD2:HAC:Tzx, HPD2:PEO:Hyx, HAC2:HAC Hyx,
HPD2:HAC:Hyx, HPD:PEO:Hyx, HAC:PEO:Hyx, HPD:TRIS:Hyx, HAC:TRIS:Hyx,
HAC:PEO:Aur, HAC:TRIS:Aur, HPD:PEO:Aur, HPD:TRIS:Aur, HAC:Ahx and
HAC:Hyx,

preferably is selected from the group comprising HPD2:Ahx, HPD3:PEO:Hyx, PEO:Aur,
PEO:Hyx, PEO2:Ahx, TRIS:Hyx, HPD3:TRIS:Hyzx, HAC3:TRIS:Hyzx,
HAC3:PEO:Hyx, HAC3:PEO:Aur, HAC3:TRIS: Aur, HPD3:PEO:Aur,
HPD3:TRIS:Aur, TRIS:Aur, HAC2:HPD:Aur, HAC2:HPD:Hyx, HAC4:HPD2:Ahx,
HPD2:HPD:Aur, HPD2:HPD:Hyx, HPD4:HPD2:Ahx, HAC2:HAC: Aur,
HPD2.:HAC:Aur, HAC2:HAC:Ahx, HAC2:HAC:Tzx, HAC2:HPD:Tzx, HPD:Aur,
HPD:Hyx, HPD2:HAC:Ahx, HPD2:HPD:Tzx, HAC:Aur, HAC2:PEO:Hyx,
HPD2:TRIS:Hyx, HAC2:TRIS:Hyx, HAC2:PEO:Aur, HAC2:TRIS: Aur,
HPD2:PEO:Aur, HPD2:TRIS: Aur and HPD2:HAC:Tzx,

more preferably is selected from the group comprising HPD2:Ahx, HPD3:PEO:Hyx,
PEO:Aur, PEO:Hyx, PEO2:Ahx, TRIS:Hyx, HPD3:TRIS:Hyx, HAC3:TRIS:Hyx,
HAC3:PEO:Hyx, HAC3:PEO:Aur, HAC3:TRIS:Aur, HPD3:PEO:Aur,
HPD3:TRIS:Aur, TRIS:Aur, HAC2:HPD:Aur, HAC2:HPD:Hyx, HAC4:HPD2:Ahx,
HPD2:HPD:Aur, HPD2:HPD:Hyx, HPD4.HPD2:Ahx, HAC2:HAC:Aur and
HPD2:HAC: Aur,

and most preferably is selected from the group comprising HPD2:Ahx, HPD3:PEO:Hyx,
PEO:Aur, PEO:Hyx, PEO2:Ahx, TRIS:Hyx, HPD3:TRIS:Hyx, HAC3:TRIS:Hyx,
HAC3:PEO:Hyx, HAC3:PEO:Aur, HAC3.TRIS: Aur, HPD3:PEO: Aur, HPD3:TRIS: Aur
and TRIS:Aur.

Embodiment 203.  The compound of any one of Embodiments 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, 28. 29, 30, 31, 32, 33, 34, 35, 36,
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37,38,39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201 and 202,
preferably the compound of Embodiment 202, wherein the bio-distribution modifier comprised
by the N-terminal modification group
is selected from the group comprising HPD2:Ahx, HPD3:PEO:Hyx, PEO:Aur, PEO:Hyzx,
PEO2:Ahx, TRIS:Hyx, HPD3:TRIS:Hyx, HAC3:TRIS:Hyx, HAC3:PEO:Hyx,
HAC3:PEO:Aur, HAC3:TRIS:Aur, HPD3:PEO:Aur, HPD3:TRIS:Aur, TRIS:Aur,
HAC2:HPD:Aur, HAC2:HPD:Hyx, HAC4:HPD2:Ahx, HPD2:HPD:Aur,
HPD2:HPD:Hyx, HPD4:HPD2:Ahx, HAC2:HAC:Aur and HPD2:HAC:Aur
and preferably is selected from the group comprising HPD2:Ahx, HPD3:PEO:Hyx,
PEO:Aur, PEO:Hyx, PEO2:Ahx, TRIS:Hyx, HPD3:TRIS:Hyx, HAC3:TRIS:Hyx,
HAC3:PEO:Hyx, HAC3:PEO:Aur, HAC3.TRIS: Aur, HPD3:PEO: Aur, HPD3:TRIS: Aur
and TRIS: Aur.

Embodiment 204.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202 and
203, preferably the compound of any one of Embodiments 202 and 203, more preferably the
compound of Embodiment 203, wherein the bio-distribution modifier comprised by the N-
terminal modification group is selected from the group comprising HPD2:Ahx,

HPD3:PEO:Hyx, PEO:Aur, PEO:Hyx, PEO2:Ahx, TRIS:Hyx, HPD3:TRIS:Hyx,
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HAC3:TRIS:Hyx, HAC3:PEO:Hyx, HAC3:PEO:Aur, HAC3:TRIS:Aur, HPD3:PEO:Aur,
HPD3:TRIS: Aur and TRIS: Aur.

Embodiment 205. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38,39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91,92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203
and 204, wherein the bio-distribution modifier comprised by the C-terminal modification group
C-term
is selected from the group comprising lys:HPD2, prx:PEO:HPD3, kur:PEO, prx:PEO,
lys:PEO2, prx:TRIS, prx:TRIS:HPD3,  prx:TRIS:HAC3, prx:PEO:HAC3,
kur:PEO:HAC3, kur:TRIS:HAC3, kur:PEO:HPD3, kur:TRIS:HPD3, kur:TRIS,
kur:HPD:HAC2, prx:HPD:HAC2, lys:HPD2:HAC4, kur:HPD:HPD2, prx:HPD:HPD?2,
lys:HPD2:HPD4, kur:HAC:HAC2, kur HAC:HPD2, lys:HAC.:HAC?2, tzk: HAC:HAC?2,
tzk:HPD:HAC2, kur:HPD, prx:HPD, lys:HAC:HPD2, tzk:HPD:HPD2, kur:HAC,
prx:PEO:HAC2, prx:TRIS:HPD2, prx:TRIS:HAC2, kur:PEO:HAC2, kur:TRIS:HAC?2,
kur:PEO:HPD2, kur:TRIS:HPD2, tzk:HAC:HPD2, prx:PEO:HPD2, prx:HAC:HAC?2,
prx:HAC:HPD2, prx:PEO:HPD, prx:PEO:HAC, prx:TRIS:HPD, prx:TRIS:HAC,
kur:PEO:HAC, kur:TRIS:HAC, kur:PEO:HPD, kur:TRIS:HPD, lys:HAC and prx:HAC,
preferably is selected from the group comprising lys:HPD2, prx:PEO:HPD3, kur:PEQ,
prx:PEO, lys:PEO2, prx:TRIS, prx:TRIS:HPD3, prx:TRIS:HAC3, prx:PEO:HAC3,
kur:PEO:HAC3, kur:TRIS:HAC3, kur:PEO:HPD3, kur:TRIS:HPD3, kur:TRIS,
kur:HPD:HAC2, prx:HPD:HAC2, lys:HPD2:HAC4, kur:HPD:HPD2, prx:HPD:HPD?2,
lys:HPD2:HPD4, kur:HAC:HAC2, kurHAC:HPD2, lys:HAC.:HAC?2, tzk: HAC:HAC?2,
tzk:HPD:HAC2, kur:HPD, prx:HPD, lys:HAC:HPD2, tzk:HPD:HPD2, kur:HAC,
prx:PEO:HAC2, prx:TRIS:HPD2, prx:TRIS:HAC2, kur:PEO:HAC2, kur:TRIS:HAC2,
kur:PEO:HPD2, kur: TRIS:HPD2 and tzk: HAC:HPD2,
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more preferably is selected from the group comprising lys:HPD2, prx:PEO:HPD3, kur:PEO,
prx:PEO, lys:PEO2, prx:TRIS, prx:TRIS:HPD3, prx:TRIS:HAC3, prx:PEO:HAC3,
kur:PEO:HAC3, kur:TRIS:HAC3, kur:PEO:HPD3, kur:TRIS:HPD3, kur:TRIS,
kur:HPD:HAC2, prx:HPD:HAC2, lys:HPD2:HAC4, kur:HPD:HPD2, prx:HPD:HPD?2,
lys:HPD2:HPD4, kur:HAC:HAC2 and kur:HAC:HPD2,

and most preferably is selected from the group comprising lys:HPD2, prx:PEO:HPD3,
kur:PEO, prxPEO, lys:PEO2, prx:TRIS, prx:TRIS:HPD3, prx:TRIS:HAC3,
prx:PEO:HAC3, kur:PEO:HAC3, kur:TRIS:HAC3, kur:PEOQ:HPD3, kur:TRIS:HPD3
and kur: TRIS.

Embodiment 206. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204 and 205, preferably the compound of Embodiment 205, wherein the bio-distribution
modifier comprised by the C-terminal modification group C-term
is selected from the group comprising lys:HPD2, prx:PEO:HPD3, kur:PEO, prx:PEQO,
lys:PEO2, prx:TRIS, prx:TRIS:HPD3,  prx:TRIS:HAC3, prx:PEO:HACS3,
kur:PEO:HAC3, kur:TRIS:HAC3, kur:PEO:HPD3, kur:TRIS:HPD3, kur:TRIS,
kur:HPD:HAC2, prx:HPD:HAC2, lys:HPD2:HAC4, kur:HPD:HPD2, prx:HPD:HPD?2,
lys:HPD2:HPD4, kur HAC:HAC2 and kur:HAC:HPD2,
and preferably is selected from the group comprising lys:HPD2, prx:PEO:HPD3, kur:PEO,
prx:PEO, lys:PEO2, prx:TRIS, prx:TRIS:HPD3, prx:TRIS:HAC3, prx:PEO:HACS,
kur:PEO:HAC3, kur:TRIS:HACS3, kur:PEO:HPD3, kur:TRIS:HPD3 and kur:TRIS.

Embodiment 207.  The compound of any one of Embodiments 1, 2, 3,4, 5,6, 7, 8,9, 10, 11,

PR Bt B )

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
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62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205 and 206, preferably the compound of any one of Embodiments 205 and 206, more
preferably the compound of Embodiment 206, wherein the bio-distribution modifier comprised
by the C-terminal modification group C-term is selected from the group comprising lys:HPD2,
prx:PEO:HPD3, kur:PEO, prx:PEO, lys:PEO2, prx:TRIS, prx:TRIS:HPD3, prx:TRIS:HAC3,
prx:PEO:HAC3, kur:PEO:HAC3, kur:TRIS:HAC3, kur:PEO:HPD3, kur:TRIS:HPD3 and
kur:TRIS.

Embodiment 208.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87. 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 127, 133, 136, 139, 141, 151, 154, 156,
168,174, 177, 180, 182, 192, 195 and 197, preferably the compound of any one of Embodiment
127, 133, 136, 139, 141, 151, 154, 156, 168, 174, 177, 180, 182, 192, 195 and 197,
wherein
if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC2:HPD: Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur:HPD:HAC?2,
or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC2:HPD:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx: HPD:HAC2,
or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC4:HPD2:Ahx, the bio-distribution modifier comprised by the C-terminal
modification group C-term is lys: HPD2:HAC4,
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or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD2:HPD:Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur:HPD:HPD2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD2:HPD:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx:HPD:HPD2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD4:HPD2:Ahx, the bio-distribution modifier comprised by the C-terminal
modification group C-term is lys:HPD2:HPD4,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC2:HAC: Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur: HAC:HAC2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD2:HAC:Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur HAC:HPD2,

preferably

if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD2:Ahx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is lys:HPD2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD3:PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx:PEO:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
PEOQ:Aur, the bio-distribution modifier comprised by the C-terminal modification group
C-term is kur:PEO,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification group
C-term is prx:PEO,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
PEO2:Ahx, the bio-distribution modifier comprised by the C-terminal modification group
C-term is lys:PEO2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
TRIS:Hyx, the bio-distribution modifier comprised by the C-terminal modification group

C-term is prx:TRIS,
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or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD3:TRIS:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx: TRIS:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC3:TRIS:Hyx, the bio-distribution modifier comprised by the C-terminal
modification group C-term is prx: TRIS:HAC3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC3:PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx:PEO:HAC3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD2:PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx:PEO:HPD?2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC3:PEO:Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur:PEO:HAC3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HACS3:TRIS: Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur: TRIS:HAC3,

or if the bio-distribution modifier comprised by the N-terminal modification f group A is
HPD3:PEO:Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur:PEO:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification f group A is
HPD3:TRIS: Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur: TRIS:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification f group A is
TRIS: Aur, the bio-distribution modifier comprised by the C-terminal modification group

C-term is kur: TRIS.

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 127, 136, 141, 151, 156, 168, 177, 182,

Embodiment 209. The compound of any one of Embodiments 1,2, 3,4, 5,6,7, 8,9, 10, 11,
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192 and 197, preferably the compound of any one of Embodiments 127, 136, 141, 151, 156,
168, 177, 182, 192 and 197, wherein

if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD2:Ahx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is lys:HPD2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD3:PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx:PEO:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
PEO:Aur, the bio-distribution modifier comprised by the C-terminal modification group
C-term is kur:PEO,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification group
C-term is prx:PEQ,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
PEQO2:Ahx, the bio-distribution modifier comprised by the C-terminal modification group
C-term is lys:PEO2,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
TRIS:Hyzx, the bio-distribution modifier comprised by the C-terminal modification group
C-term is prx:TRIS,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD3:TRIS:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx: TRIS:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC3:TRIS:Hyx, the bio-distribution modifier comprised by the C-terminal
modification group C-term is prx: TRIS:HAC3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC3:PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx:PEO:HAC3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD2:PEO:Hyx, the bio-distribution modifier comprised by the C-terminal modification
group C-term is prx:PEO:HPD?2,
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or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC3:PEO:Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur:PEO:HACS3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HAC3:TRIS: Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur: TRIS:HACS3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD3:PEO:Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur:PEO:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
HPD3:TRIS: Aur, the bio-distribution modifier comprised by the C-terminal modification
group C-term is kur: TRIS:HPD3,

or if the bio-distribution modifier comprised by the N-terminal modification group A is
TRIS: Aur, the bio-distribution modifier comprised by the C-terminal modification group

C-term is kur: TRIS.

Embodiment 210.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37.38,39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52. 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78. 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,

204, 205, 206, 207, 208 and 209, wherein the compound comprises three or more Z groups.

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,

Embodiment 211. The compound of any one of Embodiments 1,2, 3,4, 5,6,7, 8,9, 10, 11,
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128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, preferably the compound of Embodiment 210, wherein
the first of the three or more Z groups is the Z group comprised by the N-terminal
modification group A, wherein the Z group comprises the bio-distribution modifier
optionally comprising a linker,
and the second of the three or more Z groups is the Z group comprised by the C-terminal
modification group C-term, wherein the Z group comprises the bio-distribution modifier
optionally comprising a linker,
and the third of the three or more Z groups
a)  is covalently attached to or is part of substituent R*, under the proviso that Xaa4 is a
structure of formula (Va), (Vd) or (Ve),
b)  is covalently attached to or is part of substituent R*", under the proviso that Xaa4 is a
structure of formula (Vb) or (V{),
¢) iscovalently attached to or is part of substituent R*¢, under the proviso that Xaa5 is a
structure of formula (VIa),
d) is covalently attached to or is part of substituent R*, under the proviso that Xaa8 is a
structure of formula (IXa) or (IXd),
e) is covalently attached to or is part of substituent R*, under the proviso that Xaa8 is a
structure of formula (IXc),
or
f)  is covalently attached to or is part of substituent RY¢, under the proviso that Yc is a
structure of formula (XIITh), comprising a residue RY°, wherein to RY® a residue RY¢

is covalently attached, wherein RY4is a structure of formula (XIIIc), (XIIId) or (XIIIe).

Embodiment 212.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34. 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89,90, 91,92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
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147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210 and 211, preferably the compound of any one of
Embodiments 210 and 211, more preferably the compound of Embodiment 211, wherein the
third of the three or more Z groups is
a) s covalently attached to or is part of substituent R*, under the proviso that Xaa4 is a
structure of formula (Va), (Vd) or (Ve),
b) is covalently attached to or is part of substituent R* under the proviso that Xaa4 is a
structure of formula (VD) or (V{),
c) is covalently attached to or is part of substituent R*, under the proviso that Xaa8 is a
structure of formula (IXa) or (IXd),
or
d) is covalently attached to or is part of substituent R¥, under the proviso that Xaa8 is a

structure of formula (IXc).

Embodiment 213. The compound of any one of Embodiment 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109,
110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128,
129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147,
148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185,
186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204,
205, 206, 207, 208 and 209, preferably the compound of Embodiments 208 and 209, more

preferably the compound of Embodiment 209, wherein the compound comprises three Z

groups.

Embodiment 214. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
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87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209 and 213, preferably the compound of any one of Embodiments
208, 209 and 213, more preferably the compound of any one of Embodiments 209 and 213,
most preferably the compound of Embodiment 213, wherein
the first of the three Z groups is the Z group comprised by the N-terminal modification group
A, wherein the Z group comprises the bio-distribution modifier optionally comprising a
linker,
and the second of the three Z groups is the Z group comprised by the C-terminal modification
group C-term, wherein the Z group comprises the bio-distribution modifier optionally
comprising a linker,
and the third of the three Z groups is a chelator optionally comprising a linker,

preferably each and any linker comprises an amino group and a carbonyl group.

Embodiment 215.  The compound of any one of Embodiments , 213 and 214, preferably the
compound of any one of Embodiments 208, 209, 213 and 214, more preferably the compound
of any one of Embodiments 209, 213 and 214, most preferably the compound of Embodiment
214, wherein the chelator is covalently attached to or is part of substituent R*, under the proviso

that Xaa8 is a structure of formula (IXa) or (IXd).

Embodiment 216.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54. 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89,90, 91,92, 93, 94, 95,96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
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204, 205, 206, 207, 208, 209 and 213 to 215, preferably the compound of any one of
Embodiments 208, 209 and 213 to 215, more preferably the compound of any one of
Embodiments 209 and 213 to 215, most preferably the compound of Embodiment 215, wherein
Xaa8 is Apc(R®), wherein R* is a chelator

a)  preferably selected from the group consisting of DOTA, DOTAGA, DOTAM,
DOTP, NOTA, NODAGA, PSC, NODA-MPAA, HBED, TETA, CB-TE2A,
DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO,
NOTP, PCTA, sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N3S), mT¢(CO)3-chelators and their analogs,

b) more preferably selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NODA-MPAA, NOPO, HBED, DTPA,
CHX-A”-DTPA, CB-TE2A, Macropa, PCTA, N4, and analogs thereof,

and

c¢) most preferably selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NOPO, Macropa, PCTA and analogs
thereof.

Embodiment 217.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209 and 213 to 216, preferably the compound of any one of
Embodiments 208, 209 and 213 to 216, more preferably the compound of any one of
Embodiments 209 and 213 to 216, most preferably the compound of Embodiment 216, wherein
Xaa8 is Apc(R®), wherein R* is a chelator, wherein the chelator is DOTA.

Embodiment 218. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34. 35, 36,

128



WO 2024/223742 PCT/EP2024/061398

37,38, 39, 40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 213 and 214, preferably the compound of any one of
Embodiments 208, 209, 213 and 214, more preferably the compound of any one of
Embodiments 209,213 and 214, most preferably the compound of Embodiment 214, wherein
the chelator is covalently attached to or is part of substituent R¥, under the proviso that Xaa8

is a structure of formula (IXc).

Embodiment 219. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87. 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 213, 214 and 218, preferably the compound of any one of
Embodiments 208, 209, 213, 214 and 218, more preferably the compound of any one of
Embodiments 209, 213, 214 and 218, most preferably the compound of Embodiment 218,
wherein Xaa8 is Amk(R®), wherein R¥ is a chelator
a)  preferably selected from the group consisting of DOTA, DOTAGA, DOTAM,
DOTP, NOTA, NODAGA, PSC, NODA-MPAA, HBED, TETA, CB-TE2A,
DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO,
NOTP, PCTA, sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N3S), ™T¢(CO)3-chelators and their analogs,
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b) more preferably selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NODA-MPAA, NOPO, HBED, DTPA,
CHX-A"-DTPA, CB-TE2A, Macropa, PCTA, N4, and analogs thereof,

and

¢) most preferably selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NOPO, Macropa, PCTA and analogs
thereof.

Embodiment 220. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89,90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 213, 214, 218 and 219, preferably the compound of any one of
Embodiments 208, 209, 213, 214, 218 and 219, more preferably the compound of any one of
Embodiments 209, 213, 214, 218 and 219, most preferably the compound of Embodiment 219,

wherein Xaa8 is Amk(R*®), wherein R% is a chelator, wherein the chelator is DOTA.

Embodiment 221. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219 and 220,
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wherein the compound is selected from the group consisting of compound HPD2: Ahx-Asp-Trp-5Clw-
Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-lys:HPD2 (GIP-1001) of the following

formula
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compound HPD3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx:PEO:HPD3 (GIP-1002) of the following formula
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compound PEO: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
kur:PEO (GIP-1003) of the following formula

N ¢'s

compound PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx:PEO (GIP-1004) of the following formula
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compound PEO2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
lys:PEO2 (GIP-1005) of the following formula
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compound TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx: TRIS (GIP-1006) of the following formula
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compound HPD3:TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HPD3 (GIP-1007) of the following formula
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compound HAC3: TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HAC3 (GIP-1008) of the following formula
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compound HAC3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx:PEO:HAC3 (GIP-1009) of the following formula
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compound HAC3:PEO: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEO:HAC3 (GIP-1010) of the following formula
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compound HAC3:TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HAC3 (GIP-1011) of the following formula

>
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compound HPD3:PEO: Aur-Asp-Trp- 5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEO:HPD3 (GIP-1012) of the following formula
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compound HPD3:TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HPD3 (GIP-1013) of the following formula
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compound TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
kur: TRIS (GIP-1014) of the following formula
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compound HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
lys:HPD2 (GIP-1015) of the following formula
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compound HPD3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-

APAc-prx:PEO:HPD3 (GIP-1016) of the following formula

compound PEO: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-

kur:PEO (GIP-1017) of the following formula
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HO

compound PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
prx:PEO (GIP-1018) of the following formula

compound PEO2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
lys:PEO2 (GIP-1019) of the following formula
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compound TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
prx: TRIS (GIP-1020) of the following formula

o

o
LM

compound HPD3:TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HPD3 (GIP-1021) of the following formula
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compound HAC3: TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HAC3 (GIP-1022) of the following formula
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compound HAC3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx:PEO:HAC3 (GIP-1023) of the following formula
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compound HAC3:PEO: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEO:HAC3 (GIP-1024) of the following formula
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compound HAC3:TRIS: Aur-Asp-Trp-3Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HAC3 (GIP-1025) of the following formula
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compound HPD3:PEO: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEO:HPD3 (GIP-1026) of the following formula
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compound HPD3:TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HPD3 (GIP-1027) of the following formula
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compound TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
kur: TRIS (GIP-1028) of the following formula
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compound HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
lys:HPD2 (GIP-1029) of the following formula
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compound HPD3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx:PEO:HPD3 (GIP-1030) of the following formula
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compound PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
kur:PEO (GIP-1031) of the following formula

145



WO 2024/223742 PCT/EP2024/061398

. o
o L
f P

EN: J;E\\/ ¢JAC<;

>—-OH ~ N o
N __ NH
o,
6 X
o]

A
O™ ™NH

HO (5
HO}&/ H H
HO N o

N

¢ o

compound PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx:PEO (GIP-1032) of the following formula
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compound PEO2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
lys:PEO2 (GIP-1033) of the following formula
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compound TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx: TRIS (GIP-1034) of the following formula
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compound HPD3: TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HPD3 (GIP-1035) of the following formula
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compound HA C3: TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HAC3 (GIP-1036) of the following formula
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compound HAC3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx:PEO:HAC3 (GIP-1037) of the following formula
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compound HAC3:PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEO:HAC3 (GIP-1038) of the following formula
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compound HAC3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HAC3 (GIP-1039) of the following formula

149



WO 2024/223742 PCT/EP2024/061398

compound HPD3:PEO: Aur-Asp-Trp-53Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEO:HPD3 (GIP-1040) of the following formula
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compound HPD3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HPD3 (GIP-1041) of the following formula
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compound TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
kur: TRIS (GIP-1042) of the following formula
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compound HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
lys:HPD2 (GIP-1043) of the following formula
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compound HPD3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-

APAc-prx:PEO:HPD3 (GIP-1044) of the following formula

compound PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-

kur:PEO (GIP-1045) of the following formula
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compound PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
prx:PEO (GIP-1046) of the following formula

compound PEO2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
lys:PEO2 (GIP-1047) of the following formula
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compound TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
prx: TRIS (GIP-1048) of the following formula
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compound HPD3:TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HPD3 (GIP-1049) of the following formula
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compound HAC3: TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx: TRIS:HAC3 (GIP-1050) of the following formula
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compound HAC3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx:PEO:HAC3 (GIP-1051) of the following formula

compound HAC3:PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEQO:HAC3 (GIP-1052) of the following formula
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compound HAC3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HAC3 (GIP-1053) of the following formula
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compound HPD3:PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:PEO:HPD3 (GIP-1054) of the following formula
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compound HPD3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur: TRIS:HPD3 (GIP-1055) of the following formula
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compound TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
kur: TRIS (GIP-1056) of the following formula
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compound HAC2:HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:HPD:HAC2 (GIP-1057) of the following formula
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compound HAC2:HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-prx:HPD:HAC2 (GIP-1058) of the following formula

compound HAC4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-lys:HPD2:HAC4 (GIP-1059) of the following formula
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compound HPD2:HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:HPD:HPD2 (GIP-1060) of the following formula
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compound HPD2:HPD:Hyx-Asp-Trp-3Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx:HPD:HPD2 (GIP-1061) of the following formula
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compound HPD4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-lys:HPD2:HPD4 (GIP-1062) of the following formula
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compound HAC2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-kur:HAC:HAC2 (GIP-1063) of the following formula
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compound HPD2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:HAC:HPD2 (GIP-1064) of the following formula
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compound HAC2:HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:HPD:HAC2 (GIP-1065) of the following formula
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compound HAC2:HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx:HPD:HAC2 (GIP-1066) of the following formula
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compound HAC4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HPD2:HAC4 (GIP-1067) of the following formula
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compound HPD2:HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:HPD:HPD2 (GIP-1068) of the following formula
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compound HPD2:HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx:HPD:HPD2 (GIP-1069) of the following formula

compound HPD4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HPD2:HPD4 (GIP-1070) of the following formula
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compound HAC2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kurHAC:HAC2 (GIP-1071) of the following formula
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compound HPD2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:HAC:HPD2 (GIP-1072) of the following formula
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compound HAC2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-kur:HPD:HAC2 (GIP-1073) of the following formula
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compound HAC2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-prx:HPD:HAC2 (GIP-1074) of the following formula
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compound HAC4:HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-lys:HPD2:HAC4 (GIP-1075) of the following formula
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compound HPD2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:HPD:HPD2 (GIP-1076) of the following formula
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compound HPD2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx:HPD:HPD2 (GIP-1077) of the following formula

HO KleH
o &,

N_'l‘\N OH OH N
YY" o o ﬁ/l
o N
H o
NH NN,
c)o = o) O\/NH H IILN o]
HN R £ O A
OH o Y o

N
H
o N o
s/\_/m

Cl OH H
o Ty
/_<:o OH (5
N
NN
AT SN
N
HO OH 71/‘
HN"Yg O

compound HPD4:HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-lys:HPD2:HPD4 (GIP-1078) of the following formula
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compound HAC2:HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:HAC:HAC2 (GIP-1079) of the following formula
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compound HPD2:HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-kur:HAC:HPD2 (GIP-1080) of the following formula
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compound HAC2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:HPD:HAC2 (GIP-1081) of the following formula
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compound HAC2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx: HPD:HAC2 (GIP-1082) of the following formula
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compound HAC4:HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HPD2:HAC4 (GIP-1083) of the following formula
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compound HPD2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-

APAc-kur:HPD:HPD2 (GIP-1084) of the following formula
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compound HPD2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-prx: HPD:HPD2 (GIP-1085) of the following formula
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compound HPD4:HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HPD2:HPD4 (GIP-1086) of the following formula
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compound HAC2:HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:HAC:HAC2 (GIP-1087) of the following formula
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compound HPD2:HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-kur:HAC:HPD2 (GIP-1088) of the following formula
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compound HAC2:HAC: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-lys:HAC:HAC2 (GIP-1089) of the following formula
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compound HAC2:HAC: Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HAC:HAC2 (GIP-1090) of the following formula
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compound HAC2:HPD: Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HPD:HAC2 (GIP-1091) of the following formula
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compound HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
kur:HPD (GIP-1092) of the following formula
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compound HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx:HPD (GIP-1093) of the following formula
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compound HPD2:HAC: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-lys:HAC:HPD2 (GIP-1094) of the following formula
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compound HPD2:HPD: Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-tzk: HPD:HPD2 (GIP-1095) of the following formula
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compound HAC: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-

kur:HAC (GIP-1096) of the following formula
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compound HPD2:HAC:Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-tzk: HAC:HPD2 (GIP-1097) of the following formula
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compound HAC2:HAC: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HAC:HAC2 (GIP-1098) of the following formula
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compound HAC2:HAC: Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HAC:HAC2 (GIP-1099) of the following formula
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compound HAC2:HPD:Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-tzk:HPD:HAC2 (GIP-1100) of the following formula

compound HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
kur:HPD (GIP-1101) of the following formula
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compound HPD:Hyx-Asp-Trp-3Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
prx:HPD (GIP-1102) of the following formula
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compound HPD2:HAC: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HAC:HPD2 (GIP-1103) of the following formula
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compound HPD2:HPD: Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HPD:HPD2 (GIP-1104) of the following formula
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compound HA C: Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
kur:HAC (GIP-1105) of the following formula

179



WO 2024/223742
N
Ho HO H O S NH
N \
‘\8 o \/ILN N
oMM Y&' 4 cl
NH JiH S o oW ~INH
O H o OYQ 2
HoN NHO o oH
. HO 1o ?’ OH
° Hﬁ\(o Nee™s Y E " /\g
Y N \
Y
\ P ‘\,L o q S OH
H

PCT/EP2024/061398

compound HPD2:HAC: Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-

APAc-tzk: HAC:HPD2 (GIP-1106) of the following formula

OH

compound HAC2:HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-lys:HAC:HAC2 (GIP-1107) of the following formula
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compound HAC2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HAC:HAC2 (GIP-1108) of the following formula
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compound HAC2:HPD:Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HPD:HAC2 (GIP-1109) of the following formula
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compound HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
kur:HPD (GIP-1110) of the following formula
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compound HPD:Hyx-Asp-Trp-3Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx:HPD (GIP-1111) of the following formula
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compound HPD2:HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-lys:HAC:HPD2 (GIP-1112) of the following formula
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compound HPD2:HPD: Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-

APAc-tzk: HPD:HPD2 (GIP-1113) of the following formula

183



WO 2024/223742 PCT/EP2024/061398

Yoo
%"“N Lo ”°‘\(NN[ S -

N” N
OH Oy
o)
o) N
H o

NH N" NN,

O S o) o
NH H o]

o] H o) \_/ o H

>

compound HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
kur:HAC (GIP-1114) of the following formula

compound HPD2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HAC:HPD2 (GIP-1115) of the following formula
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compound HAC2:HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HAC:HAC2 (GIP-1116) of the following formula
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compound HAC2:HAC: Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[ Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HAC:HAC2 (GIP-1117) of the following formula
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compound HAC2:HPD: Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HPD:HAC2 (GIP-1118) of the following formula
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compound HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
kur:HPD (GIP-1119) of the following formula
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compound HPD:Hyx-Asp-Trp-3Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
prx:HPD (GIP-1120) of the following formula
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compound HPD2:HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-lys:HAC:HPD2 (GIP-1121) of the following formula
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compound HPD2:HPD: Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-tzk:HPD:HPD2 (GIP-1122) of the following formula
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compound HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-
kur:HAC (GIP-1123) of the following formula

compound HPD2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-
APAc-tzk: HAC:HPD2 (GIP-1124) of the following formula
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compound HA C: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
lys:HAC (GIP-1125) of the following formula
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compound HAC:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx:HAC (GIP-1126) of the following formula
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compound HA C: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-

lys:HAC (GIP-1127) of the following formula
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compound HA C:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-

prx:HAC (GIP-1128) of the following formula
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compound HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
lys:HAC (GIP-1129) of the following formula
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compound HA C:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
prx:HAC (GIP-1130) of the following formula
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compound HA C: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]-APAc-

lys:HAC (GIP-1131) of the following formula
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and compound HAC:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-lle-Cys]-APAc-

prx:HAC (GIP-1132) of the following formula
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Embodiment 222.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61,62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126,
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164,
165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183,
184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202,
203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220 and
221, preferably the compound of Embodiment 221, wherein the compound

is selected from the group consisting of GIP-1001 to GIP-1132,

preferably is selected from the group consisting of GIP-1001 to GIP-1124,

more preferably is selected from the group consisting of GIP-1001 to GIP-1088

and most preferably is selected from the group consisting of GIP-1001 to GIP-1056.

Embodiment 223. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88,89, 90,91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
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128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221 and
222, preferably the compound of any one of Embodiments 221 and 222, more preferably the
compound of Embodiment 222, wherein the compound

is selected from the group consisting of GIP-1001 to GIP-1056,

preferably is selected from the group consisting of GIP-1001 to GIP-1042,

more preferably is selected from the group consisting of GIP-1001 to GIP-1028

and most preferably is selected from the group consisting of GIP-1001 to GIP-1014.

Embodiment 224.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221 and
222, preferably the compound of any one of Embodiments 221 and 222, more preferably the
compound of Embodiment 222, wherein the compound

is selected from the group consisting of GIP-1057 to GIP-1088,

preferably is selected from the group consisting of GIP-1057 to GIP-1080,

more preferably is selected from the group consisting of GIP-1057 to GIP-1072

and most preferably is selected from the group consisting of GIP-1057 to GIP-1064.

Embodiment 225.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
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87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223 and 224, wherein any S-atom, which can be oxidized, preferably any sulfur atom of a

thioether group, is present as -S-, -S(0)- or -S(0O2)- or a mixture thereof.

Embodiment 226. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223, 224 and 225, wherein the compound comprises a diagnostically active radionuclide,
wherein the radionuclide

is a radionuclide used for diagnosis,

preferably is selected from the group comprising “*Sc, “Sc, *'Mn, *Mn, **Cu, *’Ga, ®*Ga,

86y, 897y 94mTe 9y Ul[y 12T} 155Th 1770y 201T[ 203ph 18F 76Br 7By, 123[ 1241 and

1251’

more preferably is selected from the group comprising **Sc, #Sc, **Cu, “Ga, **Ga,

86y 897¢ [y 12Th, 155Th, and 23Pb,

and

most preferably is selected from the group comprising **Cu, ®*Ga, !'!In and 2%*Pb.

Embodiment 227.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32. 33, 34. 35, 36,
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37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55. 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77. 78. 79, 80, 81, 82, 83, 84, 85, 86,
87. 88,89, 90, 91, 92, 93, 94, 95,96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147,148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223, 224 and 225, wherein the compound comprises a therapeutically active radionuclide,
wherein the radionuclide

is a radionuclide used for therapy,

preferably is selected from the group comprising *’Sc, ¢’Cu, ¥Sr, Y, "n, '**Sm, ¥Tb,

161Th, 177y, 1%6Re, 183Re, 212Pb, 213Bi, Ra, 25 Ac, 226Th, 227Th, 311, and 2VIAt,

more preferably is selected from the group comprising *’Sc, ¢’Cu, *°Y, '"’Lu, 2'?Pb, 2"*Bi,

25 Ac¢, and 'Th,

and most preferably is selected from the group comprising *°Y, 7’Lu, 2!?Pb, ?**Ac, and

27T,

Embodiment 228.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88. 89, 90, 91, 92, 93, 94. 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223,224, 225 and 226, preferably the compound of Embodiment 226, for use in a method of

diagnosing a disease.
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Embodiment 229.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223,224,225, 226 and 227, preferably the compound of Embodiment 227, for use in a method

for the treatment of a disease.

Embodiment 230. The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223,224,225, 226 and 227, for use in a method for the identification of a subject, wherein the
subject is likely to respond or likely not to respond to a treatment of a disease, wherein the
method for the identification of a subject comprises carrying out a method of diagnosing a
disease using a compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39,40, 41,42, 43,44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89,90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,
111,112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129,
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130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148,
149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167,
168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186,
187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205,
206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224,
225,226 and 227.

Embodiment 231.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223,224,225, 226 and 227, for use in a method for the selection of a subject from a group of
subjects, wherein the subject is likely to respond or likely not to respond to a treatment of a
disease, wherein the method for the selection of a subject from a group of subjects comprises
carrying out a method of diagnosing a disease using a compound of any one of Embodiments
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, 28,
29,30, 31,32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55,56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, T8,
79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102,
103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121,
122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140,
141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159,
160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178,
179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197,
198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216,
217,218, 219, 220, 221, 222, 223, 224, 225, 226 and 227.
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Embodiment 232.  The compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223,224,225, 226 and 227, for use in a method for the stratification of a group of subjects into
subjects which are likely to respond to a treatment of a disease, and into subjects which are not
likely to respond to a treatment of a disease, wherein the method for the stratification of a group
of subjects comprises carrying out a method of diagnosing a disease using a compound of any
one of Embodiments 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, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,
73,74, 75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116,
117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135,
136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173,
174,175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192,
193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211,
212,213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226 and 227.

Embodiment 233.  The compound for use of any one of Embodiments 228, 229, 230, 231

and 232, wherein the disease is cancer.
Embodiment 234.  The compound for use of Embodiment 233, wherein the cancer is

expressing Gastric Inhibitory Peptide Receptor (GIPR), preferably, the cancer is overexpressing
GIPR.
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Embodiment 235.  The compound for use of any one of Embodiments 233 and 234, wherein

the cancer is a neuroendocrine cancer or a neuroendocrine neoplasm.

Embodiment 236. The compound for use of any one of Embodiment 233, 234 and 235,
wherein the cancer is selected from the group consisting of medullary thyroid cancer,
gastrointestinal neuroendocrine neoplasms, ileal neuroendocrine neoplasms, pancreatic
neuroendocrine neoplasms, nonfunctioning neuroendocrine neoplasms, Insulinomas,
Gastrinomas, Glucagonomas, VIPomas, Somatostatinoma, ACTHoma, lung neuroendocrine
neoplasms, typical carcinoid tumors, atypical carcinoid tumors, small cell carcinoma of the
lung, large cell carcinoma of the lung, thymic neuroendocrine tumors, Merkel cell carcinoma,
Pheochromocytoma of the adrenal gland, adrenal cancer, parathyroid cancer, paraganglioma,
pituitary gland tumors, neuroendocrine tumors of the ovaries and neuroendocrine tumors of the

testicles.

Embodiment 237. The compound for use of any one of Embodiments 228, 229, 230, 231 and

232, wherein the disease is a metabolic disease.

Embodiment 238. The compound for use of Embodiment 237, wherein a diseased cell and/or
a diseased tissue, preferably a diseased cell and/or a diseased tissue of the metabolic disease

expresses GIPR.

Embodiment 239. The compound for use of Embodiment 238, wherein the diseased cell and/or

the diseased tissue overexpresses GIPR.

Embodiment 240. The compound for use of any one of Embodiments 238 and 239, wherein

the diseased cell is a pancreatic cell.

Embodiment 241. The compound for use of any one of Embodiments 237, 238, 239 and 240,
wherein the metabolic disease is selected from the group consisting of type 2 diabetes, type 1
diabetes, metabolic syndrome, insulin resistance, dyslipidemia, impaired fasting glucose, and

impaired glucose tolerance.

Embodiment 242. A composition comprising a compound of any one of Embodiments 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, 28, 29, 30,
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31,32, 33,34, 35,36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104,
105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123,
124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142,
143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161,
162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180,
181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199,
200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218,
219,220, 221, 222, 223, 224, 225, 226 and 227 and a pharmaceutically acceptable excipient.

Embodiment 243. The composition of Embodiment 242, wherein the composition is a

pharmaceutical composition.

Embodiment 244. A kit comprising a compound of any one of Embodiments 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, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107,108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144,
145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163,
164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182,
183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201,
202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220,
221, 222,223, 224, 225, 226 and 227 and one or more optional excipient(s) and optionally one

or more device(s).
Embodiment 245. The kit of Embodiment 244, wherein the device(s) is/are selected from the

group comprising a labeling device, a purification device, a handling device, a radioprotection

device, an analytical device or an administration device.
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In accordance with the present invention, the compound of the present invention as subject to

Embodiment 1 will also be referred to herein as the first aspect of the present invention.

In accordance with the present invention, the compound of the present invention according to
the first aspect of the present invention, including any embodiment thereof, for use in a method
of diagnosing a disease as subject to Embodiment 228 will also be referred to herein as the

second aspect of the present invention.

In accordance with the present invention, the compound of the present invention according to
the first aspect of the present invention, including any embodiment thereof, for use in a method
for the treatment of a disease as subject to Embodiment 229 will also be referred to herein as

the third aspect of the present invention.

In accordance with the present invention, the compound of the present invention according to
the first aspect including any embodiment thereof, for use in a method for the identification of
a subject, wherein the subject is likely to respond or likely not to respond to a treatment of a
disease, wherein the method for the identification of a subject comprises carrying out a method
of diagnosing a disease using a compound according to the first aspect of the present invention,
including any embodiment thereof, as subject to Embodiment 230 will also be referred to herein

as the fourth aspect of the present invention.

In accordance with the present invention, the compound of the present invention according to
the first aspect including any embodiment thereof, for use in a method for the selection of a
subject from a group of subjects, wherein the subject is likely to respond or likely not to respond
to a treatment of a disease, wherein the method for the selection of a subject from a group of
subjects comprises carrying out a method of diagnosing a disease using a compound according
to the first aspect of the present invention, including any embodiment thereof, as subject to

Embodiment 231 will also be referred to herein as the fifth aspect of the present invention.

In accordance with the present invention, the compound of the present invention according to
the first aspect including any embodiment thereof, for use in a method for the stratification of
a group of subjects into subjects which are likely to respond to a treatment of a disease, and into
subjects which are not likely to respond to a treatment of a disease, wherein the method for the
stratification of a group of subjects comprises carrying out a method of diagnosing a disease

using a compound according to the first aspect of the present invention, including any
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embodiment thereof, as subject to Embodiment 232will also be referred to herein as the sixth

aspect of the present invention.

In accordance with the present invention, the composition as subject to Embodiment 242
comprising a compound according to the first aspect of the present invention, including any
embodiment thereof, and a pharmaceutically acceptable excipient will also be referred to herein

as the seventh aspect of the present invention.

In accordance with the present invention, the kit as subject to Embodiment 244 comprising a
compound according to the first aspect of the present invention, including any embodiment
thereof, and one or more optional excipient(s) and optionally one or more device(s) will also be

referred to herein as the eighth aspect of the present invention.

According to the present invention, each and any embodiment of the compound of the first

aspect is also an embodiment of the peptide of the second aspect, and vice versa.

The present inventors have surprisingly found that the compounds of the invention show a high
affinity to Gastric Inhibitory Peptide Receptor (GIPR). Furthermore, the present inventors have
surprisingly found that compounds of the invention show other characteristics, which
predestine the compounds of the invention for use in the diagnosis and therapy of diseases
involving Gastric Inhibitory Peptide Receptor (GIPR). Such other characteristics comprise high
stability in plasma and selectivity for Gastric Inhibitory Peptide Receptor (GIPR). Another
surprising characteristic of the compounds of the invention is a low retention in normal, i.e.

non-diseased tissues.

According to the present invention, the compounds of the invention may comprise a bio-
distribution modifier comprised by an N-terminal modification group A and a bio-distribution
modifier comprised by a C-terminal modification group C-term, which is/are either directly or

by means of a linker attached. More preferably, the chelator is attached to Xaa8.

In an embodiment and as preferably used herein, a diagnostically active compound is a

compound, which is suitable for or useful in the diagnosis of a disease.

In an embodiment and as preferably used herein, a diagnostic agent or a diagnostically active

agent is a compound, which is suitable for or useful in the diagnosis of a disease.

In an embodiment and as preferably used herein, a therapeutically active compound is a

compound, which is suitable for or useful in the treatment of a disease.
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In an embodiment and as preferably used herein, a therapeutic agent or a therapeutically active

agent is a compound, which is suitable for or useful in the treatment of a disease.

In an embodiment and as preferably used herein, a theragnostically active compound is a

compound, which is suitable for or useful in both the diagnosis and therapy of a disease.

In an embodiment and as preferably used herein, a theragnostic agent or a theragnostically
active agent is a compound, which is suitable for or useful in both the diagnosis and therapy of

a disease.

In an embodiment and as preferably used herein, theragnostics is a method for the combined
diagnosis and therapy of a disease; preferably, the combined diagnostically and therapeutically

active compounds used in theragnostics are radiolabeled.

In an embodiment and as preferably used herein, treatment of a disease is treatment and/or

prevention of a disease.

In an embodiment and as preferably used herein, pEC50 is determined in a FACS binding assay,

wherein the FACS binding assay is as described in the example part.

In an embodiment and as preferably used herein, pIC50 is determined in a FACS binding assay,

wherein the FACS binding assay is as described in the example part.

In an embodiment and as preferably used herein, a disease involving GIPR is a disease, wherein
cells including but not limited to tumor cells expressing or pancreatic beta cells, preferably in
an upregulated manner, GIPR and tissue either expressing GIPR, preferably in an upregulated
manner respectively, are either a or the cause for the disease and/or the symptoms of the disease,
or are part of the pathology underlying the disease. A preferred GIPR-expressing cell is a tumor
cell. In an embodiment of the disease, preferably when used in connection with the treatment,
treating and/or therapy of the disease, affecting the cells, the tissue and pathology, respectively,
results in cure, treatment or amelioration of the disease and/or the symptoms of the disease. In
an embodiment of the disease, preferably when used in connection with the diagnosis and/or
diagnosing of the disease, labeling of the GIPR-expressing cells and/or of the GIPR-expressing
tissue allows discriminating or distinguishing said cells and/or said tissue from healthy or
GIPR-non-expressing cells and/or healthy or GIPR-non-expressing tissue. More preferably
such discrimination or distinction forms the basis for said diagnosis and diagnosing,
respectively. In an embodiment thereof, labeling means the interaction of a detectable label

either directly or indirectly with the GIPR-expressing cells and/or with the GIPR-expressing
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tissue or tissue containing such GIPR-expressing cells; more preferably such interaction

involves or is based on the interaction of the label or a compound bearing such label with GIPR.

In an embodiment and as preferably used herein, a target cell is a cell, which is expressing GIPR
and is a or the cause for a disease and/or the symptoms of a disease, or is part of the pathology

underlying a disease.

In an embodiment and as preferably used herein, a non-target cell is a cell, which is either not
expressing GIPR and/or is not a or the cause for a disease and/or the symptoms of a disease, or

is part of the pathology underlying a disease.

In an embodiment and as preferably used herein, a neoplasm is an abnormal new growth of
cells. The cells in a neoplasm grow more rapidly than normal cells and will continue to grow if

not treated. A neoplasm may be benign or malignant.

In an embodiment and as preferably used herein, a tumor is a mass lesion that may be benign

or malignant.
In an embodiment and as preferably used herein, a cancer is a malignant neoplasm.

In an embodiment and as preferably used herein, a cell and/or tissue expressing GIPR is
overexpressing GIPR. More preferably, GIPR is overexpressed if the extent of expression is
one observed in a cell and/or tissue of a person diagnosed to suffer from the disease, preferably

the disease being cancer and metabolic disease as disclosed herein.

Accordingly, the compounds of the invention are thus particularly suitable for and useful in the
diagnosis and treatment, respectively, of these diseases. Insofar, the above indications are
indications, which can be treated by the compound of the invention. It will be understood by
the person skilled in the art that also metastases and metastases of the above indications in
particular can be treated and diagnosed by the compound of the invention and the methods of

diagnosis and methods of treatment making use of the compound of the invention.

It is also within the present invention that the compound of the invention is used or is for use in
a method for the treatment of a disease as disclosed herein. Such method, preferably, comprises
the step of administering to a subject in need thereof a therapeutically effective amount of the
compound of the invention. Such method includes, but is not limited to, curative or adjuvant
cancer treatment. It is used as palliative treatment, wherein cure is not possible and the aim is
for local disease control or symptomatic relief or as therapeutic treatment, wherein the therapy

has survival benefit and it can be curative.
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The method for the treatment of a disease as disclosed herein, includes the treatment of the
disease disclosed herein, including tumors and cancer as well as metabolic diseases, and may
be used either as the primary therapy or as second, third, fourth or last line therapy. It is also
within the present invention to combine the compound of the invention with further therapeutic
approaches. It is well known to the person skilled in the art that the precise treatment intent
including curative, adjuvant, neoadjuvant, therapeutic, or palliative treatment intent will depend

on the tumor type, location, and stage, as well as the general health of the patient.

Without wishing to be bound by any theory, the therapeutic effect of the compounds of present
invention is based on the delivery of a radionuclide to a diseased GIPR expressing cell or
structure, which is destroyed by the radiation emitted by the radionuclide. Preferably, GIPR is

overexpressed by such cell or structure.

Without wishing to be bound by any theory, the therapeutic use of the compounds of the
invention arises from the binding of said compounds to GIPR expressing cells, cancer cells in
particular, wherein said cells are killed by the radiation emitted by the radionuclide. It will also
be appreciated by a person skilled in the art that GIPR is a pan-neuroendocrine-tumor target.

Because of this, any respective cancer and tumor can be treated and diagnosed, respectively.

In an embodiment of the present invention, the disease is selected from the group comprising a
cancer and tumor, respectively, expressing GIPR, preferably over-expressing GIPR. In a
preferred embodiment, the cancer is a neuroendocrine cancer or neuroendocrine tumor,

preferably each and any expressing or overexpressing GIPR.

In a further embodiment, the diseases is selected from the group comprising medullary thyroid
cancer, gastrointestinal neuroendocrine neoplasms, ileal neuroendocrine neoplasms, pancreatic
neuroendocrine neoplasms, nonfunctioning neuroendocrine neoplasms, Insulinomas,
Gastrinomas, Glucagonomas, VIPomas, Somatostatinoma, ACTHoma, lung neuroendocrine
neoplasms, typical carcinoid tumors, atypical carcinoid tumors, small cell carcinoma of the
lung, large cell carcinoma of the lung, thymic neuroendocrine tumors, Merkel cell carcinoma,
Pheochromocytoma of the adrenal gland, adrenal cancer, parathyroid cancer, paraganglioma,
pituitary gland tumors, neuroendocrine tumors of the ovaries and neuroendocrine tumors of the

testicles.

In a further embodiment, the disease is a metabolic disease. Preferably, the metabolic disease
is one where GIPR is expressed, more preferably where GIPR is overexpressed in pancreatic

beta cells. In a still further embodiment, the disease is selected from the group comprising
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metabolic diseases and disorders, preferably type 2 diabetes, type 1 diabetes, metabolic
syndrome, insulin resistance, dyslipidemia, impaired fasting glucose, and impaired glucose

tolerance.

In an embodiment, the compounds of the present invention are used to detect cells and tissues
overexpressing the GIPR, whereby such detection is achieved by conjugating a detectable label
to the compounds of the invention, preferably a detectable radionuclide. In a preferred
embodiment, the cells and tissues detected are diseased cells and tissues and/or are either a or
the cause for the disease and/or the symptoms of the disease, or are part of the pathology
underlying the disease. In a further preferred embodiment, the diseased cells and tissues are

causing and/or are part of an oncology indication (e.g., neoplasms, tumors, and cancers).

In another embodiment, the compounds of the present invention are used to treat cells and
tissues overexpressing the GIPR. In a preferred embodiment, the cells and tissues treated are
diseased cells and tissues and/or are either a or the cause for the disease and/or the symptoms
of the disease, or are part of the pathology underlying the disease. In a further preferred
embodiment, the diseased cells and tissues are causing and/or are part of an oncology indication
(e.g. neoplasms, tumors, and cancers) and the therapeutic activity is achieved by conjugating
therapeutically active effector to the compounds of the present invention, preferably a

therapeutically active radionuclide.

An effective amount is a dosage of the compound sufficient to provide a therapeutically or
medically desirable result or effect in the subject to which the compound is administered. The
effective amount will vary with the particular condition being treated, the age and physical
condition of the subject being treated, the severity of the condition, the duration of the treatment,
the nature of the concurrent or combination therapy (if any), the specific route of administration
and like factors within the knowledge and expertise of the health practitioner. For example, in
connection with methods directed towards treating subjects having a condition characterized by
abnormal cell proliferation, an effective amount to inhibit proliferation would be an amount
sufficient to reduce or halt altogether the abnormal cell proliferation so as to slow or halt the
development of or the progression of a cell mass such as, for example, a tumor. As used in the

embodiments, “inhibit” embraces all of the foregoing.

In other embodiments, a therapeutically effective amount will be an amount necessary to extend
the dormancy of micrometastases or to stabilize any residual primary tumor cells following

surgical or drug therapy.
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In a preferred embodiment, the compound of the present invention is for use in the treatment
and/or prevention of a disease, whereby such treatment is targeted radionuclide therapy.
Targeted radionuclide therapy is a form of radiation therapy (also called radiotherapy) using
molecules labeled with a radionuclide to deliver a toxic level of radiation to sites of disease.
Targeted radionuclide therapy may be applied systemically or locally. In contrast, in external
beam radiation therapy a source outside of the body is producing a high-energy beam, which is
then focused at sites of disease, passing through the skin into the body. It is as well distinguished
from internal radiation therapy (brachytherapy), where a radioactive implant is placed at or near

the site of disease.

Preferably, radionuclide therapy makes use of or is based on different forms of radiation emitted
by a radionuclide. Such radiation can, for example, be any one of alpha (o), beta (B) or gamma
(v) radiation caused by the emission of photons, emission of electrons including but not limited
to Pr-particles and Auger-electrons, emission of protons, emission of neutrons, emission of
positrons or emission of a-particles. Depending on the kind of particle or radiation emitted by
said radionuclide, radionuclide therapy can, for example, be distinguished as B-particle
radionuclide therapy, o-particle radionuclide therapy or Auger electron radionuclide therapy.
All of these forms of radionuclide therapy are encompassed by the present invention, and all of
these forms of radionuclide therapy can be realized by the compound of the invention,
preferably under the proviso that the radionuclide attached to the compound of the invention,

more preferably as an effector, is providing for this kind of radiation.

Radionuclide therapy preferably works by damaging the DNA of cells. The damage is caused
by a B-particle, a-particle, or Auger electron directly or indirectly ionizing the atoms which
make up the DNA chain. Indirect ionization happens as a result of the ionization of water,

forming free radicals, notably hydroxyl radicals, which then damage the DNA.

In the most common forms of radionuclide therapy, most of the radiation effect is through free
radicals. Because cells have mechanisms for repairing DNA damage, breaking the DNA on
both strands proves to be the most significant technique in modifying cell characteristics.
Because cancer cells generally are undifferentiated and stem cell-like, they reproduce more,
and have a diminished ability to repair sub-lethal damage compared to most healthy
differentiated cells. The DNA damage is inherited through cell division, accumulating damage

to the cancer cells, causing them to die or reproduce more slowly.
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Oxygen is a potent radiosensitizer, increasing the effectiveness of a given dose of radiation by
forming DNA-damaging free radicals. Therefore, use of high-pressure oxygen tanks, blood
substitutes that carry increased oxygen, hypoxic cell radiosensitizers such as misonidazole and

metronidazole, and hypoxic cytotoxins, such as tirapazamine may be applied.

The total radioactive dose may be fractionated, i.e. spread out over time in one or more
treatments for several important reasons. Fractionation allows normal cells time to recover,
while tumor cells are generally less efficient in repair between fractions. Fractionation also
allows tumor cells that were in a relatively radio-resistant phase of the cell cycle during one

treatment to cycle into a sensitive phase of the cycle before the next fraction is given.

It is generally known that different cancers respond differently to radiation therapy. The
response of a cancer to radiation is described by its radiosensitivity. Highly radiosensitive
cancer cells are rapidly killed by modest doses of radiation. These include leukemias, most

lymphomas, and germ cell tumors.

Radionuclide therapy is in itself painless. Many low-dose palliative treatments cause minimal
or no side effects. Treatment to higher doses may cause varying side effects during treatment
(acute side effects), in the months or years following treatment (long-term side effects), or after
re-treatment (cumulative side effects). The nature, severity, and longevity of side effects
depends on the organs that receive the radiation, the treatment itself (type of radionuclide, dose,

fractionation, concurrent chemotherapy), and the patient.

It is within the present inventions that the method for the treatment of a disease of the invention
may realize each and any of the above strategies, which are as such known in the art, and which

insofar constitute further embodiments of the invention.

It is also within the present invention that the compound of the invention is used in a method
for the diagnosis of a disease as disclosed herein. Such method, preferably, comprises the step
of administering to a subject in need thereof a diagnostically effective amount of the compound

of the invention.

In accordance with the present invention, an imaging method is selected from the group
consisting of scintigraphy, Single Photon Emission Computed Tomography (SPECT) and
Positron Emission Tomography (PET).

Scintigraphy is a form of diagnostic test or method used in nuclear medicine, wherein

radiopharmaceuticals are internalized by cells, tissues and/or organs, preferably internalized in
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vivo, and radiation emitted by said internalized radiopharmaceuticals is captured by external
detectors (gamma cameras) to form and display two-dimensional images. In contrast thereto,
SPECT and PET forms and displays three-dimensional images. Because of this, SPECT and
PET are classified as separate techniques to scintigraphy, although they also use gamma
cameras to detect internal radiation. Scintigraphy is unlike a diagnostic X-ray where external

radiation is passed through the body to form an image.

Single Photon Emission Tomography (SPECT) scans are a type of nuclear imaging technique
using gamma rays. They are very similar to conventional nuclear medicine planar imaging using
a gamma camera. Before the SPECT scan, the patient is injected with a radiolabeled compound
emitting gamma rays that can be detected by the scanner. A computer collects the information
from the gamma camera and translates this into two-dimensional cross-sections. These cross-
sections can be added back together to form a three-dimensional image of an organ or a tissue.
SPECT involves detection of gamma rays emitted singly, and sequentially, by the radionuclide
provided by the radiolabeled compound. To acquire SPECT images, the gamma camera is
rotated around the patient. Projections are acquired at defined points during the rotation,
typically every 3 - 6 degrees. In most cases, a full 360 degree rotation is used to obtain an
optimal reconstruction. The time taken to obtain each projection is also variable, but 15 - 20
seconds is typical. This gives a total scan time of 15 - 20 minutes. Multi-headed gamma cameras
are faster. Since SPECT acquisition is very similar to planar gamma camera imaging, the same

radiopharmaceuticals may be used.

Positron Emitting Tomography (PET) is a non-invasive, diagnostic imaging technique for
measuring the biochemical, physiological and pathophysiological processes within the human
body. PET is unique since it is able to produce images of the body's basic biochemistry or
functions. Traditional diagnostic techniques, such as X-rays, CT scans, or MRI, produce images
of the body's anatomy or structure. The premise with these techniques is that any changes in
structure or anatomy associated with a disease can be seen. Biochemical and physiological
processes are also altered by a disease, and may occur before any gross changes in anatomy.
PET is an imaging technique that can visualize some of these early biochemical and
physiological changes. PET scanners rely on radiation emitted from the patient to create the
images. Each patient is given a minute amount of a radioactive compound that either closely
resembles a natural substance used by the body or binds specifically to a receptor or molecular
structure. As the radioisotope undergoes positron emission decay (also known as positive beta

decay), it emits a positron, the antiparticle counterpart of an electron. After traveling up to a
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few millimeters, the positron encounters an electron and annihilates, producing a pair of
annihilation (gamma) photons moving in opposite directions. These are detected when they
reach a scintillation material in the scanning device, creating a burst of light, which is detected
by photomultiplier tubes or silicon avalanche photodiodes. The technique depends on
simultaneous or coincident detection of the pair of photons. Photons that do not arrive in pairs,
i.e.,, within a few nanoseconds, are ignored. All coincidences are forwarded to the image

processing unit where the final image data is produced using image reconstruction procedures.

SPECT/CT and PET/CT is the combination of SPECT and PET with computed tomography
(CT). The key benefits of combining these modalities are improving the reader’s confidence
and accuracy. With traditional PET and SPECT, the limited number of photons emitted from
the area of abnormality produces a very low-level background that makes it difficult to
anatomically localize the area. Adding CT helps determine the location of the abnormal area

from an anatomic perspective and categorize the likelihood that this represents a disease.

It is within the present inventions that the method for the diagnosis of a disease of the invention
may realize each and any of the above strategies which are as such known in the art, and which

insofar constitute further embodiments of the invention.

In an embodiment and as preferably used herein, a linkage is an attachment of two atoms of
two independent moieties. A preferred linkage is a chemical bond or a plurality of chemical
bonds. More preferably a chemical bond is a covalent bond or a plurality of chemical bonds.
Most preferably the linkage is a covalent bond or a coordinate bond. As preferably used herein,
an embodiment of a coordinate bond is a bond or group of bonds as realized when a metal is
bound by a chelator. Depending on the type of atoms linked and their atomic environment
different types of linkages are created. These types of linkage are defined by the type of atom

arrangements created by the linkage.

For instance, the linking of a moiety comprising an amine with a moiety comprising a
carboxylic acid leads to a linkage named amide (which is also referred to as amide
linkage, -CO-N-, -N-CO-). It will be acknowledged by a person skilled in the art that this and
the following examples of creating linkages are only prototypical examples and are by no means
limiting the scope of the instant application. It will be acknowledged by a person in the art that
the linking of a moiety comprising an isothiocyanate with a moiety comprising an amine leads
to thiourea (which is also referred to as a thiourea linkage, -N-C(=S)-N-), and linking of a
moiety comprising a C atom with a moiety comprising a thiol-group (-C-SH) leads to thioether
(which is also referred to as a thioether linkage, -C-S-C-). A non-limiting list of linkages as
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preferably used in connection with the chelator and linker of the invention and their

characteristic type of atom arrangement is presented Table 1.

Table 1:
Characteristic Characteristic atom
Linkage Linkage
atom arrangement arrangement
Q O
Amid 2 Eth TN
migae ii)kN "LL:. cr 111, ;
. I\ /,O 0
Sulfonamide o /S\N . Ester ‘, )J\O,“Hﬂ_
U i Carb i
rea H{N)J\N}L arbamate J_,:’\O)J\N}L
Thioeth SN Thi i
ioether 2N iourea HQN)J\N;HL
N,
. S . E_N N
Disulfide Y7 Triazole \—=/(
Y

Examples of reactive groups which, in some embodiments of the invention, are used in the
formation of linkages between the chelator and linker, directly between the chelator and the
compound of the invention, the bio-distribution modifier and linker or the bio-distribution
modifier and the compound of the invention are summarized in Table 2. It will, however, be
understood by a person skilled in the art that neither the linkages which may be realized in
embodiments for the formation of the conjugates of the invention are limited to the ones of

Table 2 nor the reactive groups forming such linkages.
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Table 2:

first reactive group second reactive group (type of) linkage

amino carboxylic acid amide

amino activated carboxylic acid amide

amino sulfonyl halide sulfonamide

amino isocyanate urea

amino p-nitrophenylcarbamate urea

sulfhydryl Michael acceptor (e.g. Maleimide) | thioether

bromo sulfhydryl thioether

isothiocyanate amino thiourea

hydroxyl carboxylic acid ester

azide alkyne triazole

sulfhydryl sulfhydryl disulfide

sulthydryl 2-Pyridine-disulfide disulfide

carbonate ester amino carbamate

chloroformate amino carbamate

bromo hydroxyl ether

The following are reactive groups and functionalities which are utilized or amenable of forming
linkages between moieties or structures as used in embodiments of the conjugate of the
invention: Primary or secondary amino, carboxylic acid, activated carboxylic acid, chloro,
bromo, iodo, sulfhydryl, hydroxyl, sulfonic acid, activated sulfonic acid, sulfonic acid esters

like mesylate or tosylate, Michael acceptors, strained alkenes like frams cyclooctene,

isocyanate, isothiocyanate, azide, alkyne and tetrazine.

As preferably used herein, the term “activated carboxylic acid” refers to a carboxylic acid group
with the general formula -CO-X, wherein X is a leaving group. For example, activated forms
of a carboxylic acid group may include, but are not limited to, acyl chlorides, symmetrical or
unsymmetrical anhydrides, and esters. In some embodiments, the activated carboxylic acid

group is an ester with pentafluorophenol, nitrophenol, benzotriazole, azabenzotriazole,

thiophenol or N-hydroxysuccinimide (NHS) as leaving group.
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In an embodiment and as preferably used herein the term “mediating a linkage” means that a
linkage or a type of linkage is established, preferably a linkage between two moieties. In a

preferred embodiment the linkage and the type of linkage is as defined herein.

To the extent it is referred in the instant application to a range indicated by a lower integer and
a higher integer such as, for example, 1-4, such range is a representation of the lower integer,
the higher integer and any integer between the lower integer and the higher integer. Insofar, the
range is actually an individualized disclosure of said integer. In said example, the range of 1-4

thus means 1, 2, 3 and 4.

In an embodiment and as preferably used herein, (C1-Cz)alkyl means each and individually any

of methyl and ethyl.

In an embodiment and as preferably used herein, the expression alkyl refers each and
individually to a saturated, straight-chain or branched hydrocarbon group and is usually
accompanied by a qualifier which specifies the number of carbon atoms it may contain. For
example the expression (C1-Cs)alkyl means each and individually any of methyl, ethyl, n-propyl
and isopropyl.

In an embodiment and as preferably used herein, (C1-Cz)alkyl means each and individually any

of methyl, ethyl, n-propyl and isopropyl.

In an embodiment and as preferably used herein, (Ci-Cs)alkyl refers to a saturated or
unsaturated, straight-chain or branched hydrocarbon group having from 1 to 4 carbon atoms.
Representative examples of (C1-Cs)alkyl include, but are not limited to, any of methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and terz-butyl.

In an embodiment and as preferably used herein, (C3-Cs)alkyl refers to a saturated or
unsaturated, straight-chain or branched hydrocarbon group having from 3 to 5 carbon atoms.
Representative examples of (C3-Cs)alkyl include, but are not limited to, any of n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, fert-butyl, n-pentyl, 2-pentyl, 2-methyl-butyl, 3-methyl-
butyl, 3-pentyl, 3-methyl-but-2-yl, 2-methyl-but-2-yl and 2,2-dimethylpropyl. In a more
preferred embodiment and as preferably used herein, (C3-Cs)alkyl refers to isopropyl, isobutyl,
tert-butyl and 2,2-dimethylpropyl.

In an embodiment and as preferably used herein, (Ci-Cs)alkyl refers to a saturated or
unsaturated, straight-chain or branched hydrocarbon group having from 1 to 6 carbon atoms.

Representative examples of (C1-Cs)alkyl include, but are not limited to, any of methyl, ethyl,
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n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, fert-butyl, n-pentyl, 2-pentyl, 2-methyl-butyl,
3-methyl-butyl, 3-pentyl, 3-methyl-but-2-yl, 2-methyl-but-2-yl, 2,2-dimethylpropyl, n-hexyl,
2-hexyl, 2-methyl-pentyl, 3-methyl-pentyl, 4-methyl-pentyl, 3-hexyl, 2-ethyl-butyl, 2-methyl-
pent-2-yl, 2,2-dimethyl-butyl, 3,3-dimethyl-butyl, 3-methyl-pent-2-yl, 4-methyl-pent-2-yl, 2,3-
dimethyl-butyl, 3-methyl-pent-3-yl, 2-methyl-pent-3-yl, 2,3-dimethyl-but-2-yl and 3,3-
dimethyl-but-2-yl. A (C1-Cs)alkyl group can be unsubstituted or substituted with one or more
groups, including, but not limited to, -(C1-Cg)alkyl, -O-[(C:i-
Cg)alkyl], -aryl, -CO-R’, -O-CO-R’, -CO-OR’, -CO-NH,, -CO-NHR’, -CO-NR’3, -NH-CO-R’,
-SO2-R’, -SO-R’, -OH, -halogen, -N3, -NH2, -NHR’, -NR’; and -CN; where each R’ is
independently selected from —(C;-Cs)alkyl and aryl.

In an embodiment and as preferably used herein, (Ci-Cs)alkyl refers to a saturated or
unsaturated, straight-chain or branched hydrocarbon group having from 1 to 8 carbon atoms.
Representative (Ci-Cs)alkyl groups include, but are not limited to, any of methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, fert-butyl, n-pentyl, 2-pentyl, 2-methyl-butyl,
3-methyl-butyl, 3-pentyl, 3-methyl-but-2-yl, 2-methyl-but-2-yl, 2,2-dimethylpropyl, n-hexyl,
2-hexyl, 2-methyl-pentyl, 3-methyl-pentyl, 4-methyl-pentyl, 3-hexyl, 2-ethyl-butyl,
2-methyl-pent-2-yl, 2,2-dimethyl-butyl, 3,3-dimethyl-butyl, 3-methyl-pent-2-yl,
4-methyl-pent-2-yl, 2,3-dimethyl-butyl, 3-methyl-pent-3-yl, 2-methyl-pent-3-yl,
2,3-dimethyl-but-2-yl,  3,3-dimethyl-but-2-yl,  n-heptyl,  2-heptyl, = 2-methyl-hexyl,
3-methyl-hexyl, 4-methyl-hexyl, 5-methyl-hexyl, 3-heptyl, 2-ethyl-pentyl, 3-ethyl-pentyl,
4-heptyl, 2-methyl-hex-2-yl, 2,2-dimetyhl-pentyl, 3,3-dimetyhl-pentyl, 4,4-dimetyhl-pentyl,
3-methyl-hex-2-yl, 4-methyl-hex-2-yl, 5-methyl-hex-2-yl, 2,3-dimethyl-pentyl,
2,4-dimethyl-pentyl,  3,4-dimethyl-pentyl,  3-methyl-hex-3-yl,  2-ethyl-2-methyl-butyl,
4-methyl-hex-3-yl, 5-methyl-hex-3-yl, 2-ethyl-3-methyl-butyl, 2,3-dimethyl-pent-2-yl,
2,4-dimethyl-pent-2-yl, 3,3-dimethyl-pent-2-yl, 4,4-dimethyl-pent-2-yl, 2,2 3-trimethyl-butyl,
2,3,3-trimethyl-butyl,  2,3,3-trimethyl-but-2-yl,  n-octyl,  2-octyl,  2-methyl-heptyl,
3-methyl-heptyl, 4-methyl-heptyl, S-methyl-heptyl, 6-methyl-heptyl, 3-octyl, 2-ethyl-hexyl,
3-ethyl-hexyl, 4-ethyl-hexyl, 4-octyl, 2-propyl-pentyl, 2-methyl-hept-2-yl, 2,2-dimethyl-hexyl,
3,3-dimethyl-hexyl, 4,4-dimethyl-hexyl, 5,5-dimethyl-hexyl, 3-methyl-hept-2-yl,
4-methyl-hept-2-yl,  S-methyl-hept-2-yl,  6-methyl-hept-2-yl,  2,3-dimethyl-hex-1-yl,
2,4-dimethyl-hex-1-yl, 2,5-dimethyl-hex-1-yl, 3,4-dimethyl-hex-1-yl, 3,5-dimethyl-hex-1-yl,
3,5-dimethyl-hex-1-yl, 3-methyl-hept-3-yl, 2-ethyl-2-methyl-1-yl, 3-ethyl-3-methyl-1-yl,
4-methyl-hept-3-yl,  5-methyl-hept-3-yl,  6-methyl-hept-3-yl,  2-ethyl-3-methyl-pentyl,
2-ethyl-4-methyl-pentyl, 3-ethyl-4-methyl-pentyl, 2,3-dimethyl-hex-2-yl, 2,4-dimethyl-hex-2-
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yl, 2,5-dimethyl-hex-2-yl, 3,3-dimethyl-hex-2-yl, 3,4-dimethyl-hex-2-yl, 3,5-dimethyl-hex-2-
yl, 4,4-dimethyl-hex-2-yl, 4,5-dimethyl-hex-2-yl, 5 ,5-dimethyl-hex-2-yl, 2,2, 3-trimethyl-
pentyl, 2,2 4-trimethyl-pentyl, 2,3,3-trimethyl-pentyl, 2,3,4-trimethyl-pentyl, 2,4,4-trimethyl-
pentyl, 3,3 4-trimethyl-pentyl, 3,4,4-trimethyl-pentyl, 2,3,3-trimethyl-pent-2-yl, 2,3,4-
trimethyl-pent-2-yl, 2,4,4-trimethyl-pent-2-yl, 3,4,4-trimethyl-pent-2-yl, 2,2,3,3-tetramethyl-
butyl, 3,4-dimethyl-hex-3-yl, 3,5-dimethyl-hex-3-yl, 4,4-dimethyl-hex-3-yl, 4,5-dimethyl-hex-
3-yl, 5,5-dimethyl-hex-3-yl, 3-ethyl-3-methyl-pent-2-yl, 3-ethyl-4-methyl-pent-2-yl, 3-ethyl-
hex-3-yl, 2,2-diethyl-butyl, 3-ethyl-3-methyl-pentyl, 4-ethyl-hex-3-yl, 5-methyl-hept-3-yl, 2-
ethyl-3-methyl-pentyl, 4-methyl-hept-4-yl, 3-methyl-hept-4-yl, 2-methyl-hept-4-yl, 3-ethyl-
hex-2-yl, 2-ethyl-2-methyl-pentyl, 2-isopropyl-pentyl, 2,2-dimethyl-hex-3-yl, 2,2 ,4-trimethyl-
pent-3-yl and 2-ethyl-3-methyl-pentyl. A (C1-Cs)alkyl group can be unsubstituted or substituted
with one or more groups, including, but not limited to,
(C1-Cs)alkyl, -O-[(C1-Cg)alkyl], -aryl, -CO-R’, -O-CO-R’, -CO-OR’, -CO-NH,, -CO-NHR”, -
CO-NR’3, -NH-CO-R’, -SO;-R’, -SO-R’, -OH, -halogen, -N3, -NH», -NHR’, -NR’> and -CN;
where each R’ is independently selected from —(C1-Cs)alkyl and aryl.

In an embodiment and as preferably used herein, “aryl” or “aryl ring” refers to a carbocyclic
aromatic group, wherein the carbocyclic aromatic group is selected from the group consisting
of aromatic groups with a single ring and aromatic groups with two or more fused rings,
preferably two rings. Examples of carbocyclic aromatic groups with a single benzene ring
include, but are not limited to, phenyl, and examples of carbocyclic aromatic groups with two
or more fused benzene rings include, but are not limited to naphthyl and anthracenyl. A
carbocyclic aromatic group can be unsubstituted or substituted with one or more groups
including, but not limited to, -(C:-Cs)alkyl, -O-[(C:-Cs)alkyl], -aryl, -CO-R’, -O-CO-R’, -CO-
OR’, -CO-NH,, -CO-NHR’, -CO-NR’3, -NH-CO-R’, -SO2-R’, -SO-R’, -OH, -halogen, -Nj3, -
NHa, -NHR’, -NR’; and -CN; where each R’ is independently selected from —(C1-Cs)alkyl and
aryl. In a more preferred embodiment, the carbocyclic aromatic group comprises two
substitutents of the one or more groups, wherein the first of said two groups is attached to a first
ring atom of the carbocyclic aromatic group. The second of said two groups is attached either
to a second ring atom of the carbocyclic aromatic group directly adjacent to said first ring atom
or to a second ring atom of the carbocyclic aromatic group, wherein the second ring atom is

separated from the first ring atom by a further ring atom.

In an embodiment and as preferably used herein, “heteroaryl” or “heteroaryl ring” refers to a

heterocyclic aromatic group, wherein the heterocyclic aromatic group is selected from the group
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consisting of heterocyclic aromatic groups with a single ring and heterocyclic aromatic group
with two or more fused rings, preferably two rings. Examples of heterocyclic aromatic groups
with a single ring include, but are not limited to, furanyl, thiophenyl, pyrroyl, pyrazoyl, oxazoyl,
thiazoyl, imidazoyl, pyridinyl pyrimidinyl and examples of heterocyclic aromatic groups with
two or more fused rings include, but are not limited to benzothiophenyl, benzofuranyl, indoyl
and quinolinyl. A heterocyclic aromatic group can be unsubstituted or substituted with one or
more groups including, but not limited to, -(Ci-Cg)alkyl, -O-[(Ci-Cg)alkyl], -aryl, -CO-
R’, -O-CO-R’, -CO-OR’, -CO-NH3, -CO-NHR’, -CO-NR’3, -NH-CO-R’, -SO>-R’, -SO-R’, -
OH, -halogen, -N3, -NH, -NHR’, -NR’; and —CN, wherein each R’ is independently selected
from —(C1-Cs)alkyl and aryl. In a more preferred embodiment, the heterocyclic aromatic group
comprises two substitutents of the one or more groups, wherein the first of said two groups is
attached to a first ring atom of the heterocyclic aromatic group. The second of said two groups
is attached either to a second ring atom of the heterocyclic aromatic group directly adjacent to
said first ring atom or to a second ring atom of the heterocyclic aromatic group, wherein the

second ring atom is separated from the first ring atom by a further ring atom.

In an embodiment and as preferably used herein, “aromatic resiude” or/and “aromatic ring”

refers to an aryl as defined herein.

In an embodiment and as preferably used herein, “aromatic side chain” refers to a side chain

wherein the side chain comprises an “aromatic ring” as defined herein.

In an embodiment and as preferably used herein, “bicyclic aromatic ring” refers to an aryl as
defined herein, wherein the carbocyclic aromatic group of the aryl is selected from the group

of aromatic groups with two or more fused rings, preferably two rings.

In an embodiment and as preferably used herein, “bicyclic aromatic side chain” refers to a side

chain wherein the side chain comprises a “bicyclic aromatic ring” as defined herein.

In an embodiment and as preferably used herein, arylene refers to an aryl group which has two
covalent bonds and can be in the ortho, meta, or para configurations as shown in the following

structures:
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in which the phenyl group can be unsubstituted or substituted with four groups, including, but
not limited to, (C1-Cg)alkyl, -O-[(C1-Cg)alkyl], -aryl, -CO-R’, -O-CO-R’, -CO-OR’, -CO-NHa,
-CO-NHR’, -CO-NR’3, -NH-CO-R’, -SO2-R’, -SO-R’, -OH, -halogen, -N3, -NH;, -NHR’, -
NR’; and -CN; where each R’ is independently selected from —(C1-Cg)alkyl and aryl.

In an embodiment and as preferably used herein, atoms with unspecified atomic mass numbers
in any structural formula or in any passage of the instant specification including the claims are
either of unspecified isotopic composition, naturally occurring mixtures of isotopes or
individual isotopes. This applies in particular to carbon, oxygen, nitrogen, sulfur, phosphorus,
halogens and metal atoms, including but not limited to C, O, N, S, F, P, CI, Br, At, Sc, Cr, Mn,
Co, Fe, Cu, Ga, Sr, Zr, Y, Mo, Tc, Ru, Rh, Pd, Pt, Ag, In, Sb, Sn, Te, I, Pr, Pm, Dy, Sm, Gd,
Tb, Ho, Dy, Er, Yb, Tm, Lu, Sn, Re, Rd, Os, Ir, Au, Pb, Bi, Po, Fr, Ra, Ac, Th and Fm.

In an embodiment and as preferably used herein, a chelator is a compound which is capable of
forming a chelate, whereby a chelate is a compound, preferably a cyclic compound where a
metal or a moiety having an electron gap or a lone pair of electrons participates in the formation
of the ring. More preferably, a chelator is a kind of compound where a single ligand occupies

more than one coordination site at a central atom.

In an embodiment and as preferably used herein, a bio-distribution modifier is a compound the
function of which can be the attenuation of unintended or undesired bio-distribution of the
compound of the invention by altering physio-chemical properties of the compound of the

invention.

In an embodiment and as preferably used herein, “Z group” refers to (a) a chelator optionally
comprising a linker, or (b) a bio-distribution modifier optionally comprising a linker. The group
and position, respectively, of the compound of the invention where a Z group may be covalently

attached, is also referred to herein as Z group attachment point.

In accordance with the present invention, Z group attachment points are in particular the
following ones: the N-terminal modification group A, which comprises one Z group; Xaa4
comprising one Z group;, Xaa5 comprising one Z group; Xaa8 comprising one Z group; Yc
comprising one Z group; and the C-terminal modification group C-term, which comprises one

Z-group.
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More preferred Z group attachment points are the N-terminal modification group A comprising
one Z-group, Xaa8 comprising one Z group; and the C-terminal modification group C-term

comprising one Z-group.

As will be appreciated by a person skilled in the art, the chemical nature of the chelator, of the
bio-distribution modifier, of the linker of the chelator and of the linker of the bio-distribution
modifier define the kind of amino acid residue to be used for attaching any one of them to the
compound of the invention. Typically, the chelator, the bio-distribution modifier, the linker of
the chelator and the linker of the bio-distribution comprise a chemical group suitable for
reacting with the amino acid residue, whereby such chemical group is selected form the group

comprising a carboxylic acid group and an amino group.

In an embodiment and as preferably used herein, “amino acid residue” refers to all atoms of an
amino acid, which remain in a peptide chain after the combination of said amino acid with
another amino acid, an N-terminal modification group A, a C-terminal modification group
C-term or a Z group either to either the a-nitrogen atom of said amino acid or the carbonyl

group of said amino acid.

In an embodiment and as preferably used herein, “L-configuration” and “D-configuration” refer
to the stereo configuration of the a-carbon atom of an a-amino acid or a residue of an o-amino

acid.

In an embodiment and as preferably used herein, “side chain” refers to all atoms of an amino
acid residue that are not comprised in the “main chain” portion of said amino acid residue.
“Main chain” refers to the structure that is formed by the consecutive connection of at least a
first amino acid and a second amino acid, whereby the a-nitrogen atom of an a-amino acid
being the second amino acid, the B-nitrogen atom of a B-amino acid being the second amino
acid, the y-nitrogen of a y-amino acid being the second amino acid, the d-nitrogen atom of a 6-
amino acid being the second amino acid, the e-nitrogen of an g-amino acid being the second
amino acid or the w-nitrogen of an w-amino acid being the second amino acid is connected or
covalently linked to the C-1 carbonyl group of a preceding amino acid being the first amino

acid.

In an embodiment and as preferably used herein, the term “linking”, “linked” or “link” refers
to or describes a scenario, where two or more moieties are connected either directly or indirectly

with an interspersed group. Preferably, such moiety is a chelator, an amino acid residue or a
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bio-distribution modifier. In a more preferred embodiment and as preferably used herein, such

interspersed group is a linker.

In an embodiment and as preferably used herein, the term “interspersed” refers to or describes
a scenario in which a group, preferably the group is a linker, is inserted between a first moiety
and a second moiety. Such moiety for example is an amino acid residue, a chelator or a bio-

distribution modifier. The inserted group is covalently attached to both of the moieties.

Compounds of the invention typically contain amino acid sequences as provided herein.
Conventional amino acids, also referred to as natural amino acids are identified according to

their standard three-letter codes, as set forth in Table 3.

Table 3: Conventional amino acids and their abbreviations

3-letter codes Amino acid 3-letter codes Amino acid
Ala Alanine Met Methionine
Cys Cysteine Asn Asparagine
Asp Aspartic acid Pro Proline
Glu Glutamic acid GIn Glutamine
Phe Phenylalanine Arg Arginine
Gly Glycine Ser Serine
His Histidine Thr Threonine
lle Isoleucine Val Valine
Lys Lysine Trp Tryptophan
Leu Leucine Tyr Tyrosine

Non-conventional amino acids, also referred to as non-natural amino acids, are any kind of non-
oligomeric compound, which comprises an amino group and a carboxylic group and is not a

conventional amino acid.

Examples of conventional amino acids, non-conventional amino acids and other building

blocks as used for the construction compounds of the invention are identified according to their
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abbreviation or name found in Table 4. The structures of some building blocks are depicted as
resiudes of the corresponding amino acids (amino acid residues) or these building blocks are
shown as residue, which is completely attached to another structure like a peptide or amino acid
residue. Structures of amino acids are shown as building blocks and as residues of the
corresponding amino acids how they are present after implementation in the peptide sequence.
Some larger chemical moieties consisting of more than one moiety are also shown for the reason

of clarity (e.g. Apc(DOTA)).

Table 4: Abbreviation, name and structure of non-natural amino-acid and other building blocks

and chemical moieties

Abbr. Name Residue Building Block
<
HaN OH
o
2,6-lutidylidene | X
2Lut (derived from 2.6- | ~& N
lutidine) N
2-
Methylbenzylidene Q
2MeBn (derived from 1,2- + &
Xylene)
N 3-(2-n;1phthyl)-L- o
alanine NN HaN
) o
3-Carboxybenzyl QT
3CbBn (derived from e =
meta-methyl 0
benzoic acid)
3,5-lutidylidene N
3Lut (derived from 3.5- | . | »
lutidine)
miane | L2
Methylbenzylidene | - -
3McBn (derived from 13- # &
Xylene)
3-methylbenzoyl
3MeBz (derived from ¥ %
meta-methyl o
benzoic acid)
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Abbr. Name Residue Building Block
\N/\\N \N/\\N
3-Methyl-L- = =
3Mh .
histidine 3 5 OH
N HoN
H o ol
HoN HoN
4Ap 4-(S)—Am1no—L- o
proline N 0 N
Ml A oH

O
4-chlorophenyl
4CIPhp propionic acid CIM CIOﬂOH
F F
4.4-Difluoro-L- " ]
4Dfp proline ?:DYO N 0

0
4-fluorophenyl
LU Qi P N & e Wa

4- PN
Methylbenzylidene 8
(derived from 1,4-
Xylene)

4MeBn

4-(R)-Fluoro-L-

4-hydroxyphenyl
4OHPhp propionic acid HO T HO OH
F,
(Nj\fo

4Tip proline
T OH
Br Br
5-bromo-L-
HN HN
SBrw tryptophan = =
PN HN NN
H (0] [e)
Cl Cl
5-chloro-L-
HN HN
SClw tryptophan = Z
NN HoNT N
H (6] (6]
F F
5-fluoro-L-
HN HN
SEw tryptophan = =
3 e OH
*) N i HoN
(0] [e]
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Abbr. Name Residue Building Block
cl cl
6-chloro-L-
6Clw tryptophan HN N~
NN HoN OH
H o o)
F R
6Fw 6-fluoro-L- HN HN
tryptophan Z =
FNTN HoN OH
H o o)
F F
TFw 7-fluoro-L- HN_ HN_
tryptophan
NN HoN OH
H o o]
N7 N7
TNw 7-aza-L-tryptophan N~ N~
NN HoN OoH
H o o)
0 0]
Ac Acetyl
A Aon
2S-aminobutyric | _ . oH
Abu acid S”J;' HZNJ;(
o) 5 o) 5
6-aminohexanoic
Ahx acid HzN \/\Nurr{ HZN\/\/\)J\OH
Aib 1—am1no-1is(§)butyrlc ENASE Hz’\l\)ngH
ac H J J
. 2-Aminoindane-2-
Aic . .
carboxylic acid
NV HoN~ )OH
H o o
ala D-alanine PN H2N“'H(OH
H [0} o]
Ala L-alanine PN HZNJﬁ(OH
H o] o]
%, _OH “, _OH
alloThr L-allo-threonine

223




WO 2024/223742 PCT/EP2024/061398
Abbr. Name Residue Building Block
HoN HoN
Amk a-methyl-L-lysine
N
thyl-L-lysine K
a-methyl-L-ly
Amk(DOTA) DOTA conjugate
Aml a-methyl-L-leucine
Ams a-methyl-L-serine
4-amino-1- 3N
APAc carboxymethylpipe | N\j
ridine #~
H H
N N
Apc 4-aJn1nop1p§ndlpe—
4-carboxylic acid | g c HoN OH
H o o
OH
o HO,
Sais
T NN
4-aminopiperidine- o:(iﬁ/N
Apc(DOTA) 4-carboxylic acid OH Kfo
DOTA conjugate !
H o
Ape 1,5-diaminepentane ”f HWHH‘: HN"H,
H H
HoN N H,N N
Arg L-arginine NH NH
FNTNE HoN7 N O
H o 0
NH, NH,
Asn L-asparagine © °
BTN HoN7 O
H o o
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Abbr. Name Residue Building Block
OH OH
. . o o
asp D-aspartic acid . ,
HﬂN\“Q HZN\"¢OH
H o o
OH OH
L o o}
Asp L-aspartic acid . /
H o o
(5)-Azetidine-2 A (5_(0
-Azetidine-2-
Aze carboxylic acid N B H OH
]
Bhf (S)-p-Homophenyl o ¥NH O NHp
alanine }L'_ HO
HN 7 ~ HN 7 OH
Bio D-(+)-Biotin I )
O H O H
Bia 3-(3-benzothienyl)- | s__ S __
L-alanine
PN H,N oH
H o o)
Bzl Benzyl @jﬁ
L-cyclo-hexyl-
Cha alanine FNTNA HoN OH
2
H o o
L-cyclo-hexyl-
Ch .
& glycine FNTNE HoN OH
H o o
HO HQ,
Ch 4-(S)-hydroxy-L-
Y proline N 0 N o
i Ho o
F F
(25,45)-4-fluoro-
Ctp pyrrolidine-2- o \ o
carboxylic acid M’i Y il
H
HoN__N HoN.__N
Cit L-Citrulline © ©
FENTN HoN oH
H o e
trans-3- H H H H
Azabicyclo[3.1.0]h o
Crp exane-2-carboxylic J\i o H 0

acid
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Abbr. Name Residue Building Block
Cy5 dye (mono
Cy5S03 S03)
Cya L-cysteic acid
cys D-cysteine
Cys L-cysteine
. x
L-cysteine bound to N
Cys(2Lut) 2.6-lutidylidene J:i &
My g
H =
3
CysGLut) L-cysteine bound to Sh
y 3,5-lutidylidene J:¢ <
Mg
H
&
L-cysteine bound to
Cys(3MeBn) 3- S
methylbenzylidene
Y Y ?fN/[‘?O
H ="
H
Oz N0
: L-cysteine bound to 5
Cys(mli) maleimide s
Fy
H
L-cysteine ~N_o o
conjugated to PN i \I FNS//\OH
itylene
Cys(tMeBn mest \Q) Ho N
) conjugated to H ) — A
(DOTA-AED) | DOTA via2- | ¥ @ & on
aminoethane-1- o7
thiol
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Abbr. Name Residue Building Block
L-cysteine 2y g~ NH2
conjugated to
Cys(tMeBn mesitylene H
(H-AET)) | conjugated with 2- %Nrs
aminoethane-1- 0Pt
thiol linker
L-cysteine / NN
conjugated to | \@/\ K/NTO /_«O
mesitylene gNa~g NI/\ N— OH
Cys(tMeBn conjugated to r C N_)
(DOTA-PP)) Jugate o7 "N
DOTA via 2- d oo
aminocthane-1-
thiol
L-cysteine X N
Cys(tMcBn conj ugated to K,NH
(H-PP)) Ir‘lesnylene' s
conjugated with % I\S
piperazine linker o7
NH, NH,
(5)-2.4-
Dab Diaminobutyric . )
acid ﬁm’ﬁﬁ HzN’qOH
[0) O
( S)-2,3- NH, NH»>
Dap Diaminopropionic ;rt‘N«gTa,; HzNJ%(OH
acid H fo) fo)
(R)-2,3- NH, NH»>
dap Diaminopropionic | 8w\ HoN® OH
acid H o o
[ [
Deg Diethylgylcine FN;%Y'I,; HZN;%fOH
H o o)
4,4-Difl L F F ] i
,4-Difluoro-L-
Dfp proline ijyO YNjYO
A " on
Dmp ($)-5.5-Dimethyl- ><NjYO A(NjYO
proline d Ho L,
o OH
2,222 o&\ ‘o og\
(1.4,7,10- (\N/>_>:O (\N/>HO
DOTA Tetraazacyclododec N N NN ©
ane-14.7.10- | o= (_n_) o= {_N_)
tetrayl)tetraacetic OH OH OH H{OH
acid S I
(R)-3,5-dimethyl- S s
Dtc 1,3-thiazolidine-4- <N o N o)
"‘"I'l\, H

carboxylic acid

+
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Abbr. Name Residue Building Block
Cl Cl
3.4-Dichlor-L- cl cl
Eaa phenylalanine N P
FNTN HaN” Ny O
H 6} 6]
. o S S
Faz L-thlazolldlnej4- <Nj\fo (Non
carboxylic acid why H
: OH
l-amino-1-
Eca cyclopentane SN HoN OH
carboxylic acid H 9 o
, 0 NH 0 “NH
Egd (8)-w,c0-Dimethyl- BLJJ\/\/\N)\\N’ )K/\/\ SN
arginine H'%‘;f‘ H HO s NT N
~ 2
Cl Cl Cl Cl
Eem 2.4-dichloro-L-
& phenylalanine PN, HN OH
H 6] ) 6]
cl cl
Een 3,5-dichloro-L-
& phenylalanine cl cl
NN HoN OH
H o o)
cl cl
cl cl
E 2,3-dichloro-L-
P phenylalanine
NN HoN oH
H o 0
I-Amino-1-
Egz cyclohexan- ED Gt N OH
carboxylic acid Ho g 2 S
Os CH Ox_OH
Ghg v-Hydroxy-L- OH OH
lutamic acid . .
g PN SO
H 6] 0o
Os_NH, OsNH,
gln D-glutamine
PN e N O
H 0 o
OsNH,
Gln L-glutamine /i
OH
o
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Abbr. Name Residue Building Block
Ox OCH
glu D-glutamic aicd
PN N NN
H 6] 0
Os CH Ox_OH
Glu L-glutamic aicd
BTN HNT N
H 6] 0
‘o aci S : HO OH
Glutar glu‘rar_lc acid as r‘ﬁM‘Lﬁq M
linker 0 0 0 0
glutaric acid when | HO e HO OH
Glutar present in the M M
.. 0 0
position of Xaal
-~ 4 OH
Gly glycine Eﬂ /W% H2N/W
0 o)
OH OH
3-(S)-hydroxy-L- \ )
H3p proline N © N ©
o OH
6-((1,3- y o 5
. dihydroxypropan- \/\/\)L H
HAC: 5 N 2 ho N~
Ahx . . Y
yl)amino)hexanoic HO HO
acid
6-(3-(1,3-
dihydroxypropan-
HAC: J\
2- HO PIQ 5 HOJ\ N OH
N N
Aur yl)ureido)hexanoic H/\/\/\g H/\/\/\([)r
acid
4-(1-(1,3-
HAC: dihydroxypropan- | o N=N o HO N=N 0
Hyx. 2-yD-1H-1.2.3- }wa }NM
X triazol-4- HO > Ho OH
yl)butanoic acid
6-(3-(3-((1,3-
) dihydroxypropan- o o
HAC: 2vl)oxy)-2.2 J\ HO o J\ HO
. ~. il HO H HO H
o bis(hydroxymethyl) O AN M~ H‘Q&”WNM
ur . o [¢]
propyl)ureido)hexa
noic acid
4-(1-(3-((1,3-
dihydroxypropan-
HAC: 2-yl)oxy)-2,2- Ho. HO L
PEO: bis(hydroxymethyl) HOJ\ N=N HOJ\ /)Lﬁjf}
Hyx propyl)-1H-1,2,3- H% N7 o N
triazol-4-
yl)butanoic acid
6-(3-(1-((1,3- Ho
HAC: . HO,
: dihydroxypropan- HO\/\L DZ 0 HO\J\
Tﬁf 2-yl)OXy)'3' H% HJ\H/\/\/\n}{ 92 J\H/\/\/\I(OH
e} o)
hydroxy-2-
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Abbr. Name Residue Building Block
(hydroxymethyl)pr
opan-2-
yl)ureido)hexanoic
acid
4-(1-(1-((1,3-
dihydroxypropan- o o
me | ROR e L P
TRIS: N N/
(hydroxymethyl)pr o Ho ok
Hyx opan-2-yl)-1H- Ho/j/ XOH /j/ OH
1,2,3-triazol-4- HO Ho
yl)butanoic acid
6-((1,3-bis((1,3- HO™™""oH HO ™ oH
HAC2: dihydroxypropan- \OJ\ \OJ\

HAC: 2-yl)oxy)propan-2- o o oH
Ahx yl)amino)hexanoic ”Oﬁ’ H/\/\/\f‘ Hoﬁ/ Y
acid HO HO
6-(3-(1,3-bis((1,3- Ho on o on

HAC2: dihydroxypropan- /5\ o /j)/\ o
HAC: 2-yl)oxy)propan-2- o . o oH
Aur yl)ureido)hexanoic Hoﬁ/ N ﬁ/\/\/\fl HO/T N ﬁ/wjjr
aCld HO HO
4-(1-(1,3-bis((1,3- N %: N OH
, dihydroxypropan- | HO N‘Nm HO N, m
HAC2: | TN ; }o }o N
HAC: hoxypropan-2- | o/ M, o/ X,
Hyx y)-1H-1.2,3-
triazol-4- OH OH
yl)butanoic acid OH OH
HO OH HO OH
6-(4-(((1.3-bis((1.3- HO\J\ J/\/OH HO\J\ J/\/OH
(4-(((1,3-bis((1, 0™ "o oo
. dihydroxypropan- o) o)
HAC2:
HAC- 2-yl)oxy)propan-2-
TZX. yDoxy)methyl)-1H- N NS
1,2,3-triazol-1- N=N N-N
yDhexanoic acid o w
N OH
6-(3-(3-((1.3-
dihydroxypropan-
L I I e
HED: > Hoﬁoknwnwiﬁ Hoﬁokﬂwﬂwﬁw
ur yl)oxy)methyl)prop Ho © Ho °
yl)ureido)hexanoic
acid
4-(1-(3-((1.3-
dihydroxypropan- N o Nan o
HAC2: 2-yl)oxy)-2-(((1,3- Ho}o _CN\Q\/\)& “O}o \’CNMOH
HPD: dihydroxypropan- | Ho o o HO O~or
- C C
yl)oxy)methyl)prop OH o
yl)-1H-1,2 3-
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Abbr.

Name

Residue

Building Block

triazol-4-
yl)butanoic acid

HAC2:
HPD:
Tzx

6-(4-((3-((1,3-
dihydroxypropan-
2-yl)oxy)-2-(((1,3-
dihydroxypropan-
2-
yl)oxy)methyl)prop
oxy)methyl)-1H-
1,2,3-triazol-1-
ylhexanoic acid

HAC2:
PEO:
Aur

6-(3-(3-((1,3-
dihydroxypropan-
2-yhoxy)-2-(((13-
dihydroxypropan-
2-yl)oxy)methyl)-
2-
(hydroxymethyl)pr
opyl)ureido)hexano
ic acid

HAC2:

PEO:

4-(1-(3-((1,3-
dihydroxypropan-
2-ylyoxy)-2-(((1,3-
dihydroxypropan-
2-yl)oxy)methyl)-
2-

(hydroxymethyl)pr

opyl)-1H-1,2.3-

triazol-4-
yl)butanoic acid

HO OH

HAC2:

TRIS:
Aur

6-(3-(1,3-bis((1,3-
dihydroxypropan-
2-yhoxy)-2-
(hydroxymethyl)pr
opan-2-
yl)ureido)hexanoic
acid

HO OH

HAC2:

TRIS:
Hyx

4-(1-(1,3-bis((1,3-
dihydroxypropan-
2-yl)oxy)-2-
(hydroxymethyl)pr
opan-2-yl)-1H-
1,2,3-triazol-4-
yD)butanoic acid

o)
HO \_(—OH ) w)\;.
OM Y

HAC3:

PEO:
Aur

6-(3-(3-((1,3-
dihydroxypropan-
2-yl)oxy)-2,2-
bis(((1,3-
dihydroxypropan-
yloxy)methyl)prop
yl)ureido)hexanoic
acid
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Abbr. Name Residue Building Block
4-(1-(3-((1.3-
dihydroxypropan-
2-yl)oxy)-2,2- HO Ho
HAC3: bis(((1,3- Ho\)\o Ho\)\o
B dihydroxypropan- o N=N Q o N=N ?
PEO: 7. Ho/\)/ N\)\/\),ri Ho/\S N\)\/\)LOH
Hyx HO' O HO O
yloxy)methyl)prop Ho/\(\ Ho/\(\
yl)-1H-1,2,3- OH OH
triazol-4-
yl)butanoic acid
6-(3-(1,3-bis((1,3-
dihydroxypropan- on on
2-yloxy)-2-(((1.3- 3_/0"' 3_/OH
HAC3: dihydroxypropan- HO d HO d
TRIS: > HO ODZ )OL - HO\J\ODZ i OH
Aur yl)oxy)methyl)prop A H/\/\/\[Of’% o/ HW\OT
an-2- HO OH HO/_Q_OH
yl)ureido)hexanoic
acid
4-(1-(1,3-bis((1,3-
dihydroxypropan- o o
2-yl)0Xy)-2-(((1,3— HO OH s HO OH
HAC3: dihydroxypropan- \_( N=N ? \_( N=N on
. o N/ © N/
TRIS: 2- o OX
HO HO
Hyx yl)oxy)methyl)prop /j/ 0 Q
an-2-yl)-1H-1,2,3- HO HO SH Ho HO—)_\OH
triazol-4-
yl)butanoic acid
6-(bis(3-((1,3- Ocon O _OH
dihydroxypropan- Ho Ho
: 2-yhoxy)-2-(((1.3-
NALS | dihydroxypropan- HOVI°YN C HOVIO?N L
Al 2- o KCO OH o KCO OH
yDoxy)methyl)prop oH H\/OH o
ylamino)hexanoic OH  Ho_A_oH OH  Ho A _oH
acid
HoN ) H,N
Har L-Homoarginine VL AN 2 HN% NG RN P
R | e
HoN ~ HoN
Hci L-Homocitrulline Y AN 2 g HN 9
o \—\_/—g‘: o \—\_/—{OH
SH SH
Hc L-homocysteine
Y Y ;#N«gfv; HzqurOH
H
o o
o, H,oN
] HN
Hga L-homogigltamlc 4 HOM .
ac 5 OH (@] J O
[0}
e, HoN
L- HN
Hfe . wo{ )
homophenylalanine | -§ >
0
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Abbr. Name Residue Building Block
Hle L-homoleucine
PN HoN OH
H
o) o
6-(3-(3-hydroxy-2- HO o
HPD: (hydroxymethyl) H H it H H ?
Aur propyl)ureido) HO\J\/N\[]/N AR HO\J\/NIN\/\AAOH
hexanoic acid ©
4-(1-(3-hydroxy-2-
HPD- (hydroxymethyl) HO 0 HO o)
Hvx propyl)-1H-1,2,3- HOJ\/ N=N P HOJ\/ N=N OH
¥ triazol-4- N N
yl)butanoic acid
6-(3-(3-hydroxy-2-
((3-hydroxy-2-
HPD: (hydroxymethyl)pr "N o 2 Ho °
PEO: opoxy)methyl)-2- HOJVOX ﬁkﬁ/\/\/\f HOJVHC?X H)LHN\AAVOH
Aur (hydroxymethyl)pr HO Ho
opyl)ureido)hexano
ic acid
4-(1-(3-hydroxy-2-
((3-hydroxy-2- Vad OH
. (hydroxymethyl)pr o) o
HPD_‘ opoxy)methyl)-2- N "
PEO: N, N
(hydroxymethyl)pr HO N HO. N
Hyx 1)-1H-1.2.3 HO HO
opyl)-tH=1.2.5= | ho OX HO OX
triazol-4- OH OH
yl)butanoic acid
6-(3-(1.3-
dihydroxy-2-((3-
HPD: hydroxy-2- o o
i (hydroxymethyl)pr 0 92 °
TRIS: opoxy)methyl)prop Hoﬁ/\k?o?zﬁkﬁwﬁ% Hoﬁ% HJLNWOH
Aur an-2- HO o HO o)
yl)ureido)hexanoic
acid
4-(1-(1,3-
dihydroxy-2-((3-
hydroxy-2- Q Q
HPD: F\f- OH
(hydroxymethyl)pr HO. N=N Ho NiN)J_)\'
TRIS: HO U HO !
opoxy)methyl)prop N/ o 5 \NZ
Hyx an-2-yl)-1H-1,2.3- HOJ\/OXOH BN o
triazol-4-
yD)butanoic acid
6-(bis(3-hydroxy-2- OH OH
HJIX’111)2: (hydro?gfme'thy)l) HO H/\/OH o HO H/\/OH o
X propyl)amino \J\/
hexanoic acid HOJ\/N \/\/\)l;f': Ho NV\/\)]\OH
HO! HO.
HPD2- 6-((1.,3-bis(3- Ho\j\ HOJ\
T | e | SUBH
' (hydroxymethyl)
Ahx HO. o - | HO 0 OH
propoxy)propan-2- u/\/\/ﬁj“ u/\/\/ﬁg
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Abbr. Name Residue Building Block
yl)amino)hexanoic
acid
6-(3-(1,3-bis(3- Ho Ho
HPD?: hydroxy-2- HOJ\ HOJ\
A (hydroxymethyl) Ho N o Ho oy o
HAC: propoxy)propan-2- HO\LOJ\N)LN/\/WQ HOJ\/OJ\N)LNW\/WOH
Aur . . H H 3 HoOH )
yl)ureido)hexanoic
acid
4-(1-(1,3-bis(3- HO N HO, N on
hydroxy-2- HO\—_( % m‘s{ HO\__{} N’ J/\/\n/
HPD2: (hydroxymethyl) o N o] o N 0
HAC: propoxy)propan-2- \"Q_ o OH \’Q__o OH
Hyx yI)-1H-1,2,3- x_C LCOH
triazol-4- OH
yl)butanoic acid
6-(4-(((1,3-bis(3- & OH
hydroxy-2- /ﬂ 0 /\/\/\\<
HPD2: (hydroxymethyl)pr N-N NN
HAC: opoxy)propan-2- N N
Tzx yhoxy)methyl)-1H- HO OH
. o
1,2,3-triazol-1- 0
s HO o o OH
yl)hexanoic acid \JV A J/\/ J\/ Ao \)/\/
6-((3-(3-hydroxy-2-
(hydroxymethyl)pr
HO.
HPD2: 0poxy)-2+((3-
. hydroxy-2- HO
HPD: (hydroxymethyl)pr HO. o
[e] o
Ahx opoxy)methyl)prop HO\J\,O\J\,H\/\/\)&: \J\/ \J\/ Ne~e~Aoy
yl)amino)hexanoic
acid
6-(3-(3-(3-hydroxy-
2-
(hydroxymethyl)pr HO Ho
HPD2: opoxy)-2-((3- HOJ\ Hoj\
HPD: hydroxy-2- o ° HO 0 o
Aur (hydroxymethyl)pr JvOJyHT NN HOJ\/OJVHW/HM\/\)LOH
opoxy)methyl)prop ° 0
yl)ureido)hexanoic
acid
4-(1-(3-(3-hydroxy-
2-
(hydroxymethyl)pr
HPD2: opoxy)-2-((3- HO&/ NN HO\Fz‘ Ny o
HPD. hydroxy-2- N\)\/\/UJ; o A~
H X‘ (hydroxymethyl)pr \/C \/Co OH
¥ opoxy)methyl)prop \/COH ‘”C_OH
y1)-1H-1,2.3-
triazol-4-
yl)butanoic acid
(e} O
HPD2: fly(gr(()fy(g - JJ—)L‘;L o f/\)LOH
HPD: o N N
Trx (hydroxymethyl)pr o o(k/ on o OKQ on

opoxy)-2-((3-
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Abbr.

Name

Residue

Building Block

hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
oxy)methyl)-1H-
1,2,3-triazol-1-
yDhexanoic acid

HPD2:

PEO:
Aur

6-(3-(3-hydroxy-
2,2-bis((3-hydroxy-
2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)ureido)hexanoic
acid

HPD2:

PEO:
Hyx

4-(1-(3-hydroxy-
2,2-bis((3-hydroxy-
2-

(hydroxymethyl)pr
opoxy)methyl)prop
y1)-1H-1,2 3-
triazol-4-
yD)butanoic acid

OH

HPD2:

TRIS:
Aur

6-(3-(1-hydroxy-3-
(3-hydroxy-2-
(hydroxymethyl)pr
opoxy)-2+((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-
yl)ureido)hexanoic
acid

HPD2:

TRIS:
Hyx

4-(1-(1-hydroxy-3-
(3-hydroxy-2-
(hydroxymethyl)pr
opoxy)-2-((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-yl)-1H-1,2.3-
triazol-4-
yl)butanoic acid

OH

HPD3:

PEO:
Aur

6-(3-(3-(3-hydroxy-
2-
(hydroxymethyl)pr
opoxy)-2,2-bis((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)ureido)hexanoic
acid
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Abbr. Name Residue Building Block
4-(1-(3-(3-hydroxy-
2- HO HO
(hydroxymethyl)pr \J\\ HO\)\‘
HPD3: opoxy)-2,2-bis((3- oo e
: hydroxy-2- \%/\ \%\ 3
PEO:
Hyx (hydroxymethyl)pr o o —\>\/\)L HO/’< o NE\‘:\>\/\)LOH
opoxy)methyl)prop HO N
y1)-1H-1,2.3- Ho/f Ho
triazol-4- HO

yl)butanoic acid

HPD3:

TRIS:
Aur

6-(3-(1,3-bis(3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)-2-((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-
yl)ureido)hexanoic
acid

HPD3:

TRIS:
Hyx

4-(1-(1,3-bis(3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)-2-((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-yl)-1H-1,2.3-
triazol-4-
yl)butanoic acid

OH ?
5_

HPD4:
HPD2:

Ahx

6-(bis(3-(3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)-2-((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)amino)hexanoic
acid

Hse

L-homoserine

Hth

L-homothreonine

Hym

(2S.4R)-4-
Methyoxy-
pyrrolidine-2-
carboxylic acid

Hyn

hex-5-ynoic acid
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Abbr. Name Residue Building Block
HO HQ
4-(R)-hydroxy-L- / /
Hyp proline (Njyo N o
i Ho o
OH OH
5-hydroxy-L- HN HN
Hyw tryptophane F =
PN HaN N O
H 0] O
Ile L-isoleucine ) .
ﬁ"ﬁf&" HzNjfy(OH
H o o
(R)-2-amino-6-(3-

(13- HoN o #\H oS o NH
kur: dihydroxypropan- H O\J\ 1 NH HO\J\ g 2 NH
HAC . 2- . H HM 2 H H/M( 2

yhureido)hexanami o o
de
(R)-2-amino-6-(3-
ur (1,3-bis((1,3- HO/\OAOH . HoﬁoAOH
i dihydroxypropan- o “NH o NH,
HAC:
HAGS 2-yl)o.Xy)propan-2-' HOTOV\LNXHMNHZ HOTO&HXHMNW
ylureido)hexanami Ho o HO o
de
(R)-2-amino-6-(3-
(1,3-bis(3-hydroxy- HO HO
kur: 2- HO HOJ\
HAC: (hydroxymethyl)pr Ho oL 4 . HO. oL o "
HPD2 OpoXy)propan-2- HOJVOJ\N)LNM/'\WNHZ HOJVOJ\N)LNMNW
yl)ureido)hexanami non ° "o o
de
(R)-2-amino-6-(3-
) (3-hydroxy-2- HO Won o Ho. o
I{{Ilfl’;) (hydroxymethyl)pr Ho NTN\/\/\i)LNH2 HO\J\’HTH\/\/\)\NHZ
opyl)urcido)hexana o HN,2 o NH,
mide
(R)-2-amino-6-(3-
(3-((1.3-
dihydroxypropan-
kur: 2-ylyoxy)-2-(((1.3- HoTy T on HoTT T on
HPD: dihydroxypropan- | o log g . % | o lgp__ T
HAC2 2 ARy STl B I | o
yl)oxy)methyl)prop
yl)ureido)hexanami
de
(R)-2-amino-6-(3- HO HO
kur: (3-(3-hydroxy-2- o HoJ\
HPD: (hydroxymethyl)pr Ho ° o Ho o o
HPD2 opoxy)-2-((3- H°Jv°Jv“W“M%NHZ Ho JyoJMHTNwW&NHZ
hydroxy-2- ° M ° Ry
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Building Block

de

(hydroxymethyl)pr
opoxy)methyl)prop
ylureido)hexanami

kur:
PEO

namide

(R)-2-amino-6-(3-
(3-hydroxy-2,2-
bis(hydroxymethyl)
propyl)ureido)hexa

o)

HO

e NN NH,
H H 3

o
Ho N NH;

HO N™ °N
H

HO

(3-((1.3-

kur: dihydroxypropan-
2-yl)oxy)-2,2-

bis(hydroxymethyl)

propyl)ureido)hexa

PEO:
HAC

namide

(R)-2-amino-6-(3-

(3-((1.3-

kur:
PEO:
HAC2

mide

(R)-2-amino-6-(3-

dihydroxypropan-

2-yl)oxy)-2-((1.3-

dihydroxypropan-

2-yl)oxy)methyl)-
2-

(hydroxymethyl)pr
opyl)ureido)hexana

HO OH

(3-((1.3-

kur:
PEO:
HAC3

bis(((1,3-

de

(R)-2-amino-6-(3-

dihydroxypropan-
2-yhoxy)-2,2-

dihydroxypropan-

ylhoxy)methyl)prop
yl)ureido)hexanami

Kur hydroxy-2-

PEO:
HPD

mide

(R)-2-amino-6-(3-
(3-hydroxy-2-((3-

(hydroxymethyl)pr
opoxy)methyl)-2-
(hydroxymethyl)pr

opyl)ureido)hexana

oL o o
HOJVO N)LN NF;
H H 3

PEO:
HPD2

de

(R)-2-amino-6-(3-
(3-hydroxy-2,2-
kur: bis((3-hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)ureido)hexanami
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Abbr.

Name

Residue

Building Block

kur:
PEO:
HPD3

(R)-2-amino-6-(3-
(3-(3-hydroxy-2-
(hydroxymethyl)pr
opoxy)-2,2-bis((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)ureido)hexanami
de

OH

e

HO 0 o) #NH
Ho\;l\/o\j%;\mJLH/\V/\V/LE/Nm
o

OH

{ ©oH
<
HO o o) NH,
HOJVo HJLNAA)\WNHQ
0
¢}

kur:
TRIS

(R)-2-amino-6-(3-
(1,3-dihydroxy-2-
(hydroxymethyl)pr
opan-2-
yl)ureido)hexanami
de

kur:
TRIS:
HAC

(R)-2-amino-6-(3-
(1-((1.3-
dihydroxypropan-
2-yl)oxy)-3-
hydroxy-2-
(hydroxymethyl)pr
opan-2-
yl)ureido)hexanami
de

kur:
TRIS:
HAC2

(R)-2-amino-6-(3-
(1,3-bis((1,3-
dihydroxypropan-
2-yhoxy)-2-
(hydroxymethyl)pr
opan-2-
yl)ureido)hexanami
de

kur:
TRIS:
HAC3

(R)-2-amino-6-(3-
(1,3-bis((1,3-
dihydroxypropan-
2-yhoxy)-2-((13-
dihydroxypropan-
2-
yloxy)methyl)prop
an-2-
yl)ureido)hexanami
de

kur:
TRIS:
HPD

(R)-2-amino-6-(3-
(1,3-dihydroxy-2-
((3-hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-
ylureido)hexanami
de
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Building Block

kur:
TRIS:
HPD2

(R)-2-amino-6-(3-
(1-hydroxy-3-(3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)-2-((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-
yl)ureido)hexanami
de

kur:
TRIS:
HPD3

(R)-2-amino-6-(3-
(1,3-bis(3-hydroxy-
2-
(hydroxymethyl)pr
opoxy)-2+((-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-
yl)ureido)hexanami
de

leu

D-leucine

Leu

L-leucine

lys

D-lysine

Lys

L-lysine

lys:
HAC

(R)-2-amino-6-
((1.3-
dihydroxypropan-
2-

yl)amino)hexanami
de

lys:
HAC:
HAC2

(R)-2-amino-6-
((1,3-bis((1,3-
dihydroxypropan-
2-yl)oxy)propan-2-
yl)amino)hexanami
de

240




WO 2024/223742 PCT/EP2024/061398
Abbr. Name Residue Building Block
(2R)-2-amino-6-
((1,3-bis(3- HO Ho
lys: hydroxy-2- HO\J\ HOJ\
HAC: (hydroxymethyl)pr Ho. o P Ho. o \,
HPD2 opoxy)propan-2- HO\J\/OJ\ NH, HOJ\/O\J\ NH,
yl)amino)hexanami H/\/\/Hof H/\/\/Hof
de

(R)-2-amino-6-
(bis(3-hydroxy-2-

lys:
(hydroxymethyl)pr N
HPD opyl)amino)hexana \/\/\)L NH, N \/\/\:)J\N Hy
(R)-2-amino-6- Os_NH, Oy NH2
(bis(3-((1,3- e
dihydroxypropan- o N o "NH,
lys: 2-yl)oxy)-2-(((1,3- \J\
HPD2: dihydroxypropan- | HO g N OH HO o N OH
HAC4 2- /oj/\ Y OLOH Dﬁ K(\OLOH
yl)oxy)methyl)prop oH N, oH
yl)amlnoc)llgexanalm oH  Ho_Ah_oH oH  Ho_A_oH
(R)-2-amino-6-
(bis(3-(3-hydroxy-
2-
lys: (hydroxymethyl)pr HO . Hila OLNH OoH HO HQN\HOLNH OoH
HPD . opoxy)-2-((3- HOJ\ ’ (&OH HOJ\ ’ K&OH
’ hydroxy-Z- HO o o) OH HO. o) \H o) OH
HPD4
(hydroxymethyl)pr HO\JVO\JVN - /J;OVQOH Ho\JyonN\LovE/OH
opoxy)methyl)prop
yl)amino)hexanami
de
(R)-2-amino-6- HO HO
. (bis(3-hydroxy-2,2- HO, OH HO, OH
lyS. . OH o OH o
PEO bis(hydroxymethyl) | Ho Ne~~A . | HO N~~~
propyl)amino) HO Hid 2 HO Y NH
hexanamide # NH
3-chloro-L- cl cl
Mef phenylalanine ;ﬁfN/[ e HZN/[ EOH
H o o
s s
Met L-methionine
J:H:‘quﬁ"i HZNIQ(OH
H o o
N
mli maleimide N r°
RN
% h%
\S=o \S:O
Moo (8)-Methionine
sulfone N B
PN HaN7 N "
H o o
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. . [¢] o
N3Ahx 6'aZ1dOheXan01C N \/\/\)L‘\_;{‘ N‘FNM)‘J\OH
acid e N
o o)
n3lys NS-diazo-D-lysine N NN M)lf NN \N\;)LOH
HN N NH,
. N3 Nz
(25,4R)-4-azido-1- - g
N3Tap pyrrolid.in-Zj (jyo <’\1on
carboxylic acid N H
e M OH
Bis-(2-amino- AL N
cthylamine)- HaN HoN
N4Ac L
methylpropionic NH i NH OH
acid HQN—/_ O H,oN 0
o HO.__O HO.__O
N-glutamic acid,
Nglu N-carboxyethyl o o
glycine 2N \)l 8. HN \)J\O ’
usually represents a
NH: C-terminus of a ?‘*JNHQ
peptide sequence
Nle L-norleucine
PN HoNT N
) o
Nleu _ N-leucine, . )\ o )\ o
N-isobutyl glycine N \)J;;\ HN \)J\OH
N-lysine, HzN HoN
Nlys N-(4-aminobutyl) o] o
glycine N \)J;fi HN \)J\OH
nma N-methyl-D-alanine N "\Hf{ HNY H{O H
I 0 e
Nma N-methyl-L-alanine NN H NJYO H
0 I o
SH SH
N-methyl-L-
Nme cysteine FNTNPE HN’;(OH
I o I o
OH OH
N-methyl-L- o o]
Nmd aspartic acid ;{’N/;;; HN/¢OH
) e
Ox OCH Os OH
NI i aeid
PN AN O
o I 0o
oy : OH
Nmg N-methyl-glycine Hﬁ'\ll /W'LH" H ’T‘ /ﬁf
0 0
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Nml N-methyl-L-leucine 2 ,5’; ,¢H
N HN
Nmw N-methyl-L- HN HN
tryptophan
NN HN OoH
I o e
0] e}
(R)-1,4,7- HJ\OH HLOH
triazacyclononane, 1 N N
NODAGA o OnOTALE, oH N7 0 oH (™ 0
-glutaric acid-4,7- NN o N N .
acetic acid O}\/ L ;\ \)L; b O)\/ (I} ;\ \)j\OH
O~ "OH O OH
1,4,7-
triazacyclononane- 0, OH Q, OH
1,4-bis [methylene HO N HOo N
(hydroxymethyl)ph | Ho N HO N
NOPO osphinic acid]-7- Ho]p (N\ /N>o\\ LOH Hojp (N\ /N>O\\P’OH oH
[methylene (2- W \/ﬁ]}f g \/Y
carboxyethyl)phosp 0 o)
hinic acid]
L-neopentyl-
Npg glycine PN HoN OH
H oo o
Nphe N—phenylalampe, o Q °
N-benzyl-glycine 2N A " HN \)J\o y
e} (¢}
S OH HL L OH HkOH
Nta nitrilotriacetic acid N N
" A TN
HO™ "0 HO™ ~O
Nva L-norvaline }‘-’NJ;T’: HZNJ;;DH
H oo o
020¢ dioxaoctanoic acid H /IT : /T
Cl Cl
Ocf ortho-chloro-L-
henylalanine N .
pheny PN NN O
H 6] 0
(25,3aS,7a5)-
Oic octahydroindolecar o o)
. . N N
boxylic acid e Ho Ay
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o NH o NH
Omr o-Methyl-L- st~ oA~ ~ A
arginine ui ¥ H H At N N
lidine-4 ° %
Oxa ($)-oxazo idine-4- <N]YO ' o
carboxylic acid o Ho L
Cl Cl
Pef para-chloro-L-
henylalanine . .
pheny "JfN e HoN OH
H 0 0
. BN O™ O
21-amino- s S OOP]
4,7,10,13,16,19- (\O/\/ (\O/\/
PEG6 .
hexaoxaheneicosan 0o Oo
oic acid /; - /OJ\OH
Hs HS
Pen L-penicillamine NN HoN OH
H oo o
6-(3-(3-hydroxy-
. 2,2- HO i | Ho i on
PYO= | bis(hydroxymethyl) HoXu NS | Ho X N Y
ur . o) 0
propyl)ureido)hexa HG Hd
noic acid
4-(1-(3-hydroxy-
2,2- HO HO
PEO: bis(hydroxymethyl) | HO i HOX .
. o4
triazol-4- Mﬁ OH
yD)butanoic acid
6-(bis(32-1£ydroxy- HOHO HOHO
PEO2: . o OH OoH 4
bis(hydroxymethyl) XOH 0 XOH
Ahx propyl)amino)hexa | HO N \/\/\/”\OH HO N \/\/\)lf\
noic acid HO HO
Phe L-phenylalanine
PN N7 O
H oo o
Phg L-phenylglycine
NN HoN OH
H o o
3-phenyl-propionic % . ©\/\WOH
Php acid 0111‘ I
Pip (S)-Pipecolic Acid (Njﬁ?': [Njw/OH
"™ o H oo
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Piperazinyl/ ?N/\ HN
PP Piperazine N 8 K/NH
0 o)
. N
R)-2- -5- N X
prg (R)-2-aminohex-3 \/\;)L”{ \\/\,)J\OH
ynoic acid 2 :
% NH NH,
pro D-proline Q'mfo (Nj"'fo
Wy e H
b | OH
Pro L-proline N 0 (NjYO
e e A on
(R)-2-amino-4-(1- OH OH
(1.3- N=N 0] N=
. . / V2 N O
TAC A droxypropan- NM N\/‘\/\/U\
HAC 2—y3)'—1Hi 142,3- " “NH, Z " “NH,
nazol-a- OH HN. N
yD)butanamide ot OH NH,
. HO OH HO OH
(R)-2-amino-4-(1- \J\ J/\/ \J\ J/\/
(1,3-bis((1,3- HO o o OH | HO o o OH
prx: dihydroxypropan- /T\ /T\
HAC: 2-yl)oxy)propan-2- N p N )
HAC2 y1)-1H-1,2,3- 0 N
. 0]
triazol-4- \
yhbutanamide 4NH NH HN  NH
(R)-2-amino-4-(1-
(1,3—b15(32—_hydroxy— 4NH Ny HN  NH,
P%I:C (hydroxymethyl)pr N o} o
: Opoxy)propan-2- N ) Ho N: OH
HPD2 HO N OH N
YIzl-.llaI;I(_)ll_’i:3_ HO\J\/O\)\/OJ/\/OH HO\J\/O\)\/O OH
yl)butanamide
(R)-2-amino-4-(1-
(3-hydroxy-2- HO O"’L HO OH
prx: (hydroxymethyl)pr N'\;\/\/[OJ\ N’N: o
HPD opyl)-1H-1,2.3- Y" "NH, \)\/\._/U\NHz
triazol-4- HN. g NH,
yl)butanamide
(R)-2-amino-4-(1-
(3-((1.3-
dihydroxypropan- Q o}
: 2-yloxy)-2-(((1.3- N=N / N N=N / R
prx. dihydroxypropan- \ i \ / [
HPD: ¥ 2yp P VLN/ HN-- VLN, H,
) o} o o e}
HAC2 yl)oxy)methyl)prop Ho/j/ \(\OH Ho/j/ \(\OH
yl)-1H-1,2,3- HO OH HO OH
triazol-4-
yl)butanamide
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prx:
HPD:
HPD2

triazol-4-

(R)-2-amino-4-(1-
(3-(3-hydroxy-2-
(hydroxymethyl)pr
opoxy)-2-((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)-1H-1,2,3-

yl)butanamide

NH,

o ~NH:

=N
Y (o]

HO H
HO\J\/O\)/\/O\L/OH

Z-z

triazol-4-

(R)-2-amino-4-(1-
(3-hydroxy-2,2-

prx: bis(hydroxymethyl)
PE propyl)-1H-1,2.3-

yDbutanamide

(3-((1.3-

prx:
PEO:
HAC

triazol-4-

(R)-2-amino-4-(1-

dihydroxypropan-
2-yhoxy)-2,2-
bis(hydroxymethyl)
propyl)-1H-1,2.3-

yl)butanamide

(3-((1.3-

HAC2 2-

triazol-4-

(R)-2-amino-4-(1-

dihydroxypropan-
2-yhoxy)-2-((1,3-
prx: dihydroxypropan-
PEO: 2-yl)oxy)methyl)-

(hydroxymethyl)pr
opyl)-1H-1,2.3-

yl)butanamide

(3-((1.3-

prx: bis(((1,3-

PEO: dihydroxypropan-
2-

HAC3

triazol-4-

(R)-2-amino-4-(1-

dihydroxypropan-
2-yl)oxy)-2,2-

yl)oxy)methyl)prop
yl)-1H-1,2,3-

yl)butanamide
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Abbr.

Name

Residue

Building Block

prx:
PEO:
HPD

(R)-2-amino-4-(1-
(3-hydroxy-2-((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)-2-
(hydroxymethyl)pr
opyl)-1H-1,2.3-
triazol-4-
yl)butanamide

NH,

“INH,

prx:
PEO:
HPD2

(R)-2-amino-4-(1-
(3-hydroxy-2,2-
bis((3-hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)-1H-1,2,3-
triazol-4-
yl)butanamide

prx:
PEO:
HPD3

(R)-2-amino-4-(1-
(3-(3-hydroxy-2-
(hydroxymethyl)pr
opoxy)-2,2-bis((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
yl)-1H-1.2.3-
triazol-4-
yl)butanamide

prx:
TRIS

(R)-2-amino-4-(1-
(1,3-dihydroxy-2-
(hydroxymethyl)pr
opan-2-yl)-1H-
1,2,3-triazol-4-
yl)butanamide

prx:
TRIS:
HAC

(R)-2-amino-4-(1-
(1-((1.3-
dihydroxypropan-
2-yl)oxy)-3-
hydroxy-2-
(hydroxymethyl)pr
opan-2-yl)-1H-
1,2,3-triazol-4-
yl)butanamide

HO HO
}o N=n o)
N
Ho A~

NH,
OH

HN. ¢

prx:
TRIS:
HAC2

(R)-2-amino-4-(1-
(1,3-bis((1,3-
dihydroxypropan-
2-yloxy)-2-
(hydroxymethyl)pr
opan-2-yl)-1H-
1,2,3-triazol-4-
yl)butanamide
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Abbr.
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Residue

Building Block

prx:
TRIS:
HAC3

(R)-2-amino-4-(1-
(1,3-bis((1,3-
dihydroxypropan-
2-yl)oxy)-2-(((1,3-
dihydroxypropan-
2-

yloxy)methyl)prop
an-2-yl)-1H-1,2.3-
triazol-4-
yl)butanamide

prx:
TRIS:
HPD

(R)-2-amino-4-(1-
(1,3-dihydroxy-2-
((3-hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-yl)-1H-1,2.3-
triazol-4-
yl)butanamide

prx:
TRIS:
HPD2

(R)-2-amino-4-(1-
(1-hydroxy-3-(3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)-2-(3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-yl)-1H-1,2,3-
triazol-4-
yDbutanamide

prx:
TRIS:
HPD3

(R)-2-amino-4-(1-
(1,3-bis(3-hydroxy-
2-

(hydroxymethyl)pr
opoxy)-2+((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
an-2-yl)-1H-1,2,3-
triazol-4-
yD)butanamide

Pse

L-phosphoserine

Rni

(R)-nipecotic acid

Ser

L-serine
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Abbr. Name Residue Building Block
OH OH
Serol serinol o J/\/OH L
" O
| |
S S
Sme S-methyl-L-
cysteine NN HoN OH
H 5 o
.. id o (o}
. succinic acid as < s HO N
Succinyl linker f*’o = T OH
succinic acid when o o
Succinyl present in the HONﬁ HOY\)J\OH
position of Xaal 0 o]
. HoN HoN,
(2S.4R)-4-amino-1- ’ K
Tap pyrrolidin-2- (on (j\fo
carboxylic acid W’,i h N )9
F, E
(2S,4R)-4-fluoro- : 7
Tip pyrrolidine-2- (j\f OYO
carboxylic acid N N o
/|
. . . S
Thi L-thienylalanine OH
HoN
O
. o}
4-amino-
Th tetrahyd -4- . P
P ydropyran RS, HN OH
carboxylic acid Hol I
OH OH
Thr L-threonine PN HZN\/;(OH
H o o
Tle (S)-a-t-butylglycine ;s,xy{ thi(OH
H o o
. 72%/
tMeBn trls-methylbenzyl, /é\
mesitylene
\;‘9 2{
H
DOTA attached to s/\/Nfo /_<°
tMeBn mesitylene via 2- | Nr\ N—) OH
(DOTA-AET) | aminoethane-1- o QN\J
thiol
* o>_/ OJ\OH
[o]
* N Ho—g
aumn | PO smde | T 0
(DOTA-PP) Sitylen: X o Gy 1<k
piperazine
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Abbr. Name Residue Building Block
6-(3-(1.3-
dihydroxy-2- HO HO
TRIS: (hydroxymethyl)pr 92 Q 92 Q
HO )J\ - | HO )J\ OH
Aur qpan—2— . o H H/\/\/W-%‘ o H H/\/\/\n/
yl)ureido)hexanoic o] o]
acid
4-(1-(1,3-
dihydroxy-2- HO HO
TRIS: (hydroxymethyl)pr HO, HO,
Hyx opan-2-yl)-1H-
1,2,3-triazol-4-
yl)butanoic acid
trp D-tryptophan
Trp L-tryptophan AN~ N~
NN HoN oH
H o o)
1,13-diamino- "fﬂﬁ\ HZNAL
Ttds 4.7,10- 0 O/\/Oj o o/\/oj
trioxatridecan- - NN A~ HO N0
succinamic acid H o H
HO.
tyr D-tyrosine
HoNY oH
o
HO HO.
Tyr L-tyrosine
NN HNT M
H 0] o
(R)-2-amino-6-(4-
(((1,3-bis((1,3- P on M on
tzk: dihydroxypropan- ZJ EJ
HAC: 2-yl)oxy)propan-2- f( Q f( 9
HACY | yoxymethyD-IH- | e g o7 fﬁ}OH oy o fﬁ}w
1,2,3-triazol-1- HO Ny N 5 NH HO Ny N NH
ylhexanoic acid
(R)-2-amino-6-(4- N L
(3o OH
tzk: (((1,3 blS(J ,N\NM)\g Ny S
HAC: hydroxy-2- o N)% HO. Nj/J
HPD2 (hydroxymethyl)pr HOVLO o Ho

Opoxy)propan-2-

ylhoxy)methyl)-1H-
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Abbr.

Name

Residue

Building Block

1,2,3-triazol-1-
yDhexanoic acid

tzk:
HPD:
HAC2

(R)-2-amino-6-(4-
((B~((1.3-
dihydroxypropan-
2-yDoxy)-2-(((1.3-
dihydroxypropan-
2-

yloxy)methyl)prop
oxy)methyl)-1H-
1,2,3-triazol-1-
ylhexanoic acid

tzk:
HPD:
HPD2

(R)-2-amino-6-(4-
((3-(3-hydroxy-2-
(hydroxymethyl)pr
opoxy)-2+((3-
hydroxy-2-
(hydroxymethyl)pr
opoxy)methyl)prop
oxy)methyl)-1H-
1,2,3-triazol-1-
ylhexanoic acid

val

D-valine

Val

L-valine

The amino acid sequences of the peptides disclosed herein are depicted in typical peptide

sequence format, as will be understood by a person skilled in the art. For example, the three-

letter code for a residue of a conventional amino acid, the code for a residue of a non-

conventional amino acid or the abbreviation for a residue of a building block other than a

conventional or non-conventional amino acid indicates the presence of the residue, of the amino

acid residue or the presence of the residue of the building block at a specified position within

the peptide sequence.The code for a residue of an amino acid and the abbreviation for a residue

of a building block, respectively, is connected to the code for a subsequent residue of an amino

acid and/or to the code for a preceding residue of an amino acid and, respectively, is connected

to the abbreviation for a subsequent residue of a building block and/or to the abbreviation for a

preceding residue of a building block, respectively, in the peptide sequence by a hyphen which

typically represents an amide linkage. For example, if the hyphen is located before the code for

a residue of an amino acid, this usually symbolizes that the amino group (as indicated in the

corresponding entry in Table 4) of the residue of the amino acid is covalently attached to a
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carbonyl group of a preceding residue of an amino acid, and if the hyphen is located after the
code for a residue of an amino acid, this usually symbolizes that the carbonyl group (as indicated
in the corresponding entry in Table 4) of the residue of the amino acid is covalently attached to

an amino group of a subsequent residue of an amino acid.

Depending on the spacing between the amino- and the carboxy group in amino acids they are
classified into o-, B-, y-, 8-, €-, (and so forth) -amino acids, which means that these groups are

typically are spaded apart by 1, 2, 3, 4, and 5 heavy-atoms (typically carbon), respectively.

For amino acids, in their abbreviations the first letter indicates the stereochemistry of the
C-a-atom if applicable. For example, a capital first letter indicates that the L-form of the amino
acid is present in the peptide sequence, while a lower case first letter indicating that the D-form
of the correspondent amino acid is present in the peptide sequence. If the abbreviation starts
with a number, the first letter in the abbreviation will be characteristic for the stereochemistry,
if applicable. However, for enhanced clarity it is at any abbreviation an option to further clearly
specify the stereochemistry of an amino acid abreviation by adding for instance the prefix “D-.

As example “lys”, “D-Lys” or “D-lys” describe all a D-configured Lys.

For someone skilled in the art it is evident that many amino acids can be N-methylated at their
amino group. These N-methyl amino acid feature can occur in combination with some other
attributes like L-0- or D-0-N-methyl amino acids which are N-methylated L-a- or D-g-amino

acids.

The term “o,a-dialkylamino acid” refers to amino acid which comprise indepently two alkyl

groups at the a-carbon atom which maybe in some cases form a ring-structure with each other.

The term “cyclic” amino acid means that the amino acid comprises a cyclic structure wherein
in some cases the amino nitrogen of the amino acid is part of a heterocyclic structure usually
consisting of 4 to 7 ring members. Cyclic maybe combined with other amino acid attribute as

for instance in cyclic D-g-amino acid or cyclic o,a-dialkylamino acid.

The term “aromatic amino acid” refers to an amino acid, which comprise an aromatic structure
and this includes a heteroaromatic structure whereas the term “non-aromatic amino acid” refers

to amino acids which are devoid of any aromatic structure.

The term “heteroaromatic amino acid” refers to an amino acid, which comprise any kind of

heteroaromatic structure.
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An “aliphatic amino acid” is a non-aromatic amino acid, which consists of only C and H atoms

apart from the amino and carboxy group.

A “polar amino acid” is any kind of amino acid, which comprises apart from the amino and
carboxy group functional groups or atoms selected from the group consisting of O, N, S, P,

CONH,, COOH, CN and tetrazole.

A “charged amino acid” is any kind of amino acid which comprises, apart from the amino and
carboxy group, functional groups which can be charged at a certain pH, esp. in the range of 4-8,
preferably selected from the group of COOH, phosphate, phosphonate, sulfonate, ammonium

and amino nitrogen.

A neutral amino acid is any kind of amino acid, which comprises apart from the amino and
carboxy group, no further functional groups which can be charged at a certain pH, esp. in the

range of 4-8.

If an amino acid contains more than one amino and/or carboxy group all orientations of this
amino acid are in principle possible for formation of a covalent bond, but in a-amino acid the
utilization of the o-amino and the a-carboxy group is preferred for the attachment to the

neighbouring moieties and if other orientations are preferred, they are explicitly specified.

Those skilled in the art will recognize if a stereocenter exists in the compounds disclosed herein
irrespective thereof whether such stereocenter is part of an amino acid moiety or any other part
or moiety of the compound of the invention. When a compound is desired as a single enantiomer
or diastereomer, it may be obtained by stereospecific synthesis or by resolution of the final
product or any convenient intermediate. Resolution of the final product, an intermediate, or a
starting material may be affected by any suitable method known in the art. See, for example,
"Stereochemistry of Organic Compounds" by E. L. Eliel, S. H. Wilen, and L. N. Mander
(Wiley-Interscience, 1994).

In an embodiment and as preferably used herein, an aromatic L-0-amino acid is any kind of L-

a-amino acid, which comprises an aryl group.

In an embodiment and as preferably used herein, a heteroaromatic L-o-amino acid is any kind

of L-a~-amino acid which comprises a heteroaryl group.

Unless indicated to the contrary, the amino acid sequences are presented herein in N- to

C-terminus direction.

253



WO 2024/223742

Derivatives of the amino acids constituting the peptides of the invention may be as set forth in

Table 5. In any embodiment, one or more amino acids of the compounds of the invention are

PCT/EP2024/061398

substituted with a derivative of the corresponding preferred amino acids.

Table 5: Exemplary derivatives of preferred amino acids contained in the compound of the

invention

Amino Acid Exemplary derivatives

Ala Aib, Bal, Abu, Gly, Nva, Nle

Cys Hcy, Nmc

Asp Glu, Asn, Gln, Cya

Glu Asp, Asn, Gln, Cya, Homoglutamic acid, y-Hydroxy-glutamic acid,

Phe Hfe, Phg, Bhf, Thi, Bta, Bromophenylalanine, lodophenylalanine,
Chlorophenylalanine, Methylphenylalanine, Nitrophenylalanine, Tyr, Trp,
Naphthylalanine, Trifluoromethylphenylalanine

Gly Ala, ala, Nmg

Nmg Pro, Ala, ala, Gly, Nma, nma

Ile Leu, Val, Hle, Nva, Nle, Chg

Lys Arg, Dab, Dap, Har, Egd, Omr, Hci, Cit

Leu Ile, Val, Hle, Nle, Nva, Moo

Met Ile, Val, Hle, Nle, Nva, Moo

Nle Ile, Val, Hle, Met, Nva, Moo

Asn Asp, Glu, Gln, Cya, Thr

Pro Aze, Pip, Hyp, Tfp, Cfp, Dmp, Tap, H3p, 4Ap, Cpp, Hym, Chy, Dfp

Gln Asp, Asn, Glu, Cya, Thr, Hse

Arg Arg, Dab, Dap, Har, Egd, Omr, Hci, Cit

Ser Thr, Hse, allo-Threonine

Thr Ser, Homothreonine, allo-Threonine

Val Leu, Ile, Hle, Nva, Nle
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Amino Acid Exemplary derivatives

Trp Hfe, Phg, Bhf, Thi, Bta, Bromophenylalanine, lodophenylalanine,
Chlorophenylalanine, Methylphenylalanine, Nitrophenylalanine, Tyr, Trp,
Naphthylalanine, Trifluoromethylphenylalanine

Tyr Hfe, Phg, Bhf, Thi, Bta, Bromophenylalanine, lodophenylalanine,
Chlorophenylalanine, Methylphenylalanine, Nitrophenylalanine, Tyr, Trp,
Naphthylalanine, Trifluoromethylphenylalanine

Linear Peptides

A general linear peptide is typically written from the N-to C-terminal direction as shown below:
A-Xaal-Xaa2-Xaa3-Xaad-. ... ... Xaan-C-term;

Therein

1. ,Xaax’ is the abbreviation, descriptor or symbol for amino acids or building blocks at

specific sequence position x as shown in Table 4,

2. ,A’ isthe N-terminal modification group A, which is typically is a Z group, wherein the
Z group is a bio-distribution modifier optionally comprising a linker, linked to the N-

terminal amino acid code (Xaal) via a hyphen and

3. ,C-term’ is the C-terminal group C-term, which is typically is a Z group, wherein the Z
group is a bio-distribution modifier optionally comprising a linker, linked to the

C-terminal amino acid code (Xaan) via a hyphen.
Branched peptides with side chains modified by specific building blocks or peptides
Linear, branched peptides are written from the N-to C-terminal direction as shown below:
1. A-Xaal-Xaa2-Xaa3(NT-Xabi-Xab2-...... Xabn)-....... Xaan-C-term

Therein, the statements 1. — 3. of the description of linear peptides for the specification of
,Xaax’, ,A’ and ,C-term’ in the main chain of the branched peptide apply. An individual branch
is specified by an expression in parentheses, wherein the positioning of the branch within the
peptide sequence/structure is indicated by the positioning of the parenthesized expression right

next to an ‘Xaax’ abbreviation (e.g. ‘Xaa3’). Branches typically either occur at lysine (Lys)
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residues or 4-aminopiperidine-4-carboxylic acid (Apc) (or similar), which means that the
branch is attached to side chain e-amino function of the lysine or to the nitrogen atom within

the piperidine ring of 4-aminopiperidine-4-carboxylic acid via an amide bond.

The content of the parentheses describes the sequence/structure of the peptide branch

‘NT-Xabl-Xab2-....... Xabr’. Herein

1. ,Xabx’ is the abbreviation, descriptor or symbol for amino acids or building blocks at
specific sequence position x of the branch as shown in Table 4, whereby the linear

connection of individual Xabx is indicated by a hyphen,

2. ,NT is an N-terminal group, e.g. an abbreviation for a specific terminating carboxylic
acid like *Ac’ for acetyl or other chemical group or structural formula of chemical groups,
more specifically ‘N7 is a Z group, linked to the N-terminal amino acid code (Xab/) via

a hyphen and

3. the last building block of the branch ,Xabr’, which connects the branch with the main
chain by forming an amide bond with its own carboxyl function with the side chain amino

function of this lysine or 4-aminopiperidine-4-carboxylic acid (or similar residue).
Cyclic peptides

An exemplary general cyclic peptide written from the N- to C-terminal direction is shown

below:
A-Xaal-[Xaa2-Xaa3-Xaa4-....... Xaan]-C-term;

Therein the statements 1. — 3. of the description of linear peptides for the specification of , Xaax’,
,A” and ,C-term’ in the main chain of the cyclic peptide apply. The characteristics of the peptide

cycle are specified by square brackets.

1. The opening square bracket indicates the building block at whose side chain the cycle
is initiated and
2. the closing square bracket indicates the building block at whose side chain the cycle is

terminated.

The chemical nature of the connection between these two residues within the peptide macro

cycle is

a disulphide bond in case that those indicated residues/amino acids contain sulfhydryl
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moieties (e.g., Cys).
Cyclic peptides containing an additional cyclization element (Yc)
A general extended cyclic peptide written from the N-to C-terminal direction is shown below:
A-Xaal-[Xaa2(Yc)-Xaa3-Xaad-....... Xaan]-C-term;

Therein the statements 1. — 3. of the description of linear peptides for the specification of ,Xaax’,
,A” and ,C-term’ in the main chain of the cyclic peptide apply. In addition, ,Yc¢’ is the cyclization
element. As in case of cyclic peptides, the characteristics of the cycle are specified by square
brackets which indicate the building block at whose side chain the cycle is initiated and the
building block at whose side chain the cycle is terminated (statements 1. and 2. of cyclic

peptides).

The abbreviation of the structure representing the Yc¢ element of the extended cycle is the
content of the parentheses left adjacent to the building block at whose side chain the cycle is
initiated. The Yc element is covalently attached to the side chain of said building block.
Furthermore, the Yc element is covalently attached to the side chain of the building block at
whose side chain the cycle is terminated. The chemical nature of the linkages between either of
these residues the Yc element depend on side chain functionality of both corresponding amino

acids Xaan. The linkage is a thioether if the side chain of Xaan contains a sulthydryl group
(e.g., Cys).

As non-limiting example for a branched, cyclic peptide containing an additional cyclization

element peptide the structure of

HPD2:Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[ Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-APAc-
lys:HPD2

is depicted below.
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f zZgow o
H'
N-terminal modification HO [
goup 4 : ‘ {N DOTA N
HO OH OH Glu
: : ] Trp (Xaa5) .
N > (Xaa2) -
‘ . OH : O
. o ‘< foys
HPD2:Ahx | o\ (XaaT) N Apc
. NH (Xaa8)
== N’YN\/K
H leu Leu
N\ANI (XaaG) s HN (Xaa9)

o \\(
(Xaa1)>,/OH aut T Y o NH

Tap NH N
(Xaad) 2 (Yc) = o .
Cys]
5CIw (Xaa1) s NH (Xaa10)
(Xaa3) Cl

)
OH ~ NH

~OH /Q/ g (S APAC
{optional
linker) :
' lys: H:;\/I 77/, C-terminal
, group

C-term

Therein

1. HPD2:Ahx is a bio-distribution modifier bound to the N-terminal Asp (Xaal) and

corresponds to the ,N-terminal modification group A’ in the general formula.

2. Asp, Trp, 5Clw, Hyp, Glu, leu, Cys, Apc, Leu, Ile, Cys correspond to ,Xaal’ to ,Xaall’

in the general formula. For clarity the main chain is represented with bold line thickness.

3. APAc as an optional linker and lys:HPD2, which is a bio-distribution modifier

correspond to the ,C-terminal group C-term’ in the general formula. APAc and

lys:HPD?2 are linked to Cys (Xaall) as depicted.

4. The opening square bracket (,[*) adjacent to the N-terminal cysteine (Xaa7) in the

sequence indicates that at this residue the cycle is initiated.

5. The closing square bracket (,]°) adjacent to the N-terminal cysteine (Xaall) in the

sequence indicates that at this residue the cycle is terminated.

6. 2Lut within the parentheses adjacent to the Cys (Xaa7) indicates the initiation of the

peptide macrocycle as initiation residue specifies the cyclization element ,Yc’. It is

further bound to the Cys (Xaall), which indicates the termination of the cycle. The Yc¢

element is connected to said residues via thioether linkages.
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7. Tothe amino group of the Apc residue a Z group is attached, which in the given example

is chelator, specifically the chelator is DOTA.

In accordance with the present invention, the compound of the present invention may comprise
one or more of a Z group. The Z group comprises a bio-distribution modifier with an optional
linker, a chelator with an optional linker. As preferably used, a linker is an element, moiety, or
structure, which separates two parts of a molecule. In the present invention, the linker forms a
covalent bond with the chelator or the bio-distribution modifier or both and the respective part
of the compounds of invention where the Z group is attached. A first functional group of the
linker forming the bond with the chelator or the bio-distribution modifier may in principle, be
any chemical group, which is capable of forming a bond, preferably a covalent bond with the
chelator or the bio-distribution modifier group. In addition, the linker comprises a second
functional group forming the bond, preferably a covalent bond with the part of the compounds
of invention at the specified positions, where the Z group is attached. Such second functional
group may in principle, be any chemical group, which is capable of forming such bond with

said part of the compound of invention at the specific positions where the Z group is attached.

An important property or feature of a linker is that it spaces apart the chelator or the bio-
distribution modifier from the peptide part of the compound of invention. This is especially
important in cases where the target binding ability of the peptide is compromised by the close
proximity of the chelator or the bio-distribution modifier. However, the overall linker length in
its most extended conformer should not exceed 200 A, preferably not more than 150 A and

most preferably not more than 100 A.

A further important feature or property of a linker is that it enables the attachment of the chelator
or the bio-distribution modifier to suitable positions of the peptide part of the compound of

invention.

In an embodiment, a residue of a dicarboxylic acid represents a building block for a linker.
Dicarboxylic acid-based linkers are used to enable the attachment of a chelator or a bio-
distribution modifier to the N-terminal amine of the peptide of invention or an amino function
of the side chain of an amino acid residue of the peptide of invention. Such N-terminal amine
or amino side chain provides an amino function as conjugation group to which one of the at
least two carboxyl groups provided by the dicarboxylic acid building block is covalently
attached forming an amide linkage. The bio-distribution modifier or chelator provides an amino

function as conjugation group to which another of the at least two carboxyl groups provided by
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the dicarboxylic acid building block is covalently attached forming an amide linkage, too. The
very kind of dicarboxylic acid used as building block for a linker is dependent on the nature of
the bio-distribution modifier or chelator and the attachment site on the peptide of invention and
more specifically any functional group available at or provided by the bio-distribution modifier
and chelator, respectively, which is reacted with one of the at least two carboxyl groups of the

dicarboxylic acid building block.

Preferred building blocks are dicarboxylic acids, which are selected from formulae (Linl),

(Lin2) or (Lin3)

1-5 ~~COH N CoH
HO OH | |
O O (Linl), COH (Lin2), COzH (Lin3)

More preferred dicarboxylic acid building blocks such as formula (Linl) are malonic acid,
succinic acid, glutaric acid, adipic acid, wherein the two carboxylic acid groups are attached to
ends of the aliphatic chain; such as formula (Lin2) phthalic acid, terephthalic acid, isophthalic
acid and such as formula (Lin3) 2-, 3- or 4-carboxy-phenyl acetic acid. The most preferred

dicarboxylic acid building block is glutaric acid (Glutar).

In an embodiment, a residue of a diamine represents a building block for a linker. Diamine
based linkers are used to enable the attachment of a chelator or a bio-distribution modifier to
the C-terminal carboxylic acid moiety of the peptide of invention or a carboxylic acid function
of the side chain of an amino acid residue of the peptide of invention. Such C-terminal
carboxylic acid or carboxylic acid side chain provides a carboxylic acid function as
conjugation group to which one of the at least two amino groups provided by the diamine is
covalently attached forming an amide linkage. The bio-distribution modifier or chelator
provides a carboxylic acid as conjugation group to which another of the at least two amino
groups provided by the diamine building block is covalently attached forming an amide
linkage, too. The very kind of diamine used as building block for a linker is dependent on the
nature of the bio-distribution modifier or chelator and the attachment site on the peptide of
invention and more specifically any functional group available at or provided by the bio-
distribution modifier and chelator, respectively, which is reacted with one of the at least two

amino groups of the diamine building block.

Preferred building blocks are diamines, which are selected from formulae (Lin4), (Lin5), (Lin6)

or (Lin7)

260



WO 2024/223742 PCT/EP2024/061398

X
- HN/\ﬁ)O—Z | - NH2 O/\NHZ
S e - NHo

NH 2
HzN(’9v *(Lin4), 0-2 (Lin5), NH2 (Lin6), a=0-2 (Lin7)

More preferred diamine building blocks are ethylenediamine (en), 1,4-diaminobutane,
1,5-diaminopentane (Ape), 1,6-diaminohexane, 1,3-dazetine, piperazine (PP), 1,3-diazinane,
o-, m- and p-phenylenediamine, 4-aminobenzylamine, 1,4-bis(aminomethyl)benzene. The most
preferred diamino building blocks are 1,5-diaminepentane (Ape), ethylenediamine (en) and

piperazine (PP).

In an embodiment, a residue of an amino acid represents the building block for a linker. Amino
acid-based linkers are used to enable the attachment of a chelator or a bio-distribution modifier
to N-terminal amine, an amino function of the side chain of an amino acid residue or the
C-terminal carboxylic acid moiety of the peptide of invention. Such N-terminal amine or amino
side chain of the peptide of invention provides an amino function to which the carboxylic acid
moiety of the amino acid linker is attached covalently by formation of an amide bond. The bio-
distribution modifier or chelator provides a carboxylic acid as conjugation group, to which the
amino function of the amino acid linker is attached covalently by formation of an amide bond.
Furthermore, to the amino function of the linker, the carboxylic acid moiety of a further linker
can be attached covalently by an amide bond, which preferably is an a-amino acid linker. As
an alternative such C-terminal carboxylic acid moiety of the peptide of invention provides a
carboxylic acid group to which the amino function of the amino acid linker is attached
covalently by formation of an amide bond. In this case the bio-distribution modifier or chelator
provides an amine as conjugation group to which the carboxylic acid moiety of the linker is
attached covalently by formation of an amide bond. Furthermore, to the carboxylic acid moiety
of the linker, the amino function of a further linker can be attached covalently by an amide

bond, which preferably is an a-amino acid linker.

Preferred building blocks are amino acids, which are selected from formulae (Lin8), (Lin9),

(Lin10), Lin(11) or Lin(12).
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0]
( OH and the ortho

0-4 and para-

(@) I\Ille O substituted
isomers
HZNMOH HNMOH NH,
1-10  (Lin8), 1-10 (Lin9), 0-4 (Lin10),
0-2 1-2 x CH,N
@VC%

0-17°0-1  Lin(11), 2 (Lin12)

It is within the present invention that such amino acid linker is not further substituted. It is,
however, also within the present invention that such amino acid linker is further substituted;

preferably such substitution is CO-NHz and/or Ac-NH-.

Representatives of this kind of amino acid (structure Lin8), which can be used as a linker
building block are glycine (Gly), beta-alanine (Bal), gamma-aminobutyric acid (GABA),

S-amino-pentanoic acid, 6-amino-hexanoic acid and homologs with up to 10 CH; groups.

Further representatives of this kind of amino acid (structure Lin9), which can be used as a linker
building block are N-methylglycine (Nmg), N-methyl-beta-alanine, N-Methyl-gamma-
aminobutyric acid, N-methyl-5-amino-pentanoic acid, N-methyl-6-amino-hexanoic acid and

homologs with up to 10 CHz groups.

Further representatives of this kind of amino acid (structure Lin10), which can be used as a
linker building block are 3-aminomethyl-benzoic acid, 4-aminomethyl-benzoic acid,

anthranilic acid, 3-amino-benzoic acid and 4-amino-benzoic acid.

Further representatives of this kind of amino acid (structure Lin11), which can be used as a
linker building block are 4-carboxymethyl-piperidine (Cmp), 3-piperidinecarboxylic acid
(Nipecotic acid, Rni/Sni) and 4-piperidinecarboxylic acid (Isonipecotic acid, Inp).

Further representatives of this kind of amino acid (structure Lin12), which can be used as a
linker building block are (4-aminopiperidin-1-yl)acetic acid (APAc), 2-(piperazin-1-yl)-acetic
acid (PPAc) and 4-(aminomethyl)cyclohexanecarboxylic acid (4Amc).

It will be appreciated by a person skilled in the art that in case of amino acids with stereogenic

centers all stereoisomeric forms may be used as such a linker.

In a further embodiment, the amino acid is an amino acid which contains, preferably as a

backbone, a polyether. Preferably such polyether is polyethylene glycol and consists of up to
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30 monomer units. Preferably, an amino acid comprising such polyether shows an increase in
hydrophilicity compared to an amino acid not comprising such polyether. If incorporated as a
linker the result is typically an increase in hydrophilicity. A preferred embodiment of this kind
of amino acid is depicted in the following, wherein it will be acknowledged that such amino

acid may comprise 0, 1,2, 3,4,5,6,7,8,9, 10, 11 or 12 ethylene oxide moieties:

O

012 (Lin13)
Preferred ethylene glycol containing amino acids are Ttds, O20c and PEG6.

In a further embodiment, a residue of an alpha amino acid represents a building block for a
linker. Alpha amino acid-based linkers are used to enable the attachment of a chelator and/or a
bio-distribution modifier to N-terminal amine, an amino function of the side chain of an amino
acid residue of the peptide of invention or the C-terminal carboxylic acid moiety of the peptide
of invention. Thereby simultaneous a chelator and a bio-distribution modifier or two bio-
distribution modifiers can be attached to one site of the peptide of the invention. Such N-
terminal amine or amino side chain provides an amino function to which one of the one or more
carboxy groups provided by the alpha amino acid building block is covalently attached forming
an amide linkage. Such C-terminal carboxylic acid moiety provides a carboxylic acid function
as conjugation group to which one of the one or more amino groups provided by the alpha
amino acid covalently attached forming an amide linkage. In such cases wherein the alpha
amino acid has more than one amino function the bio-distribution modifier or chelator provides
a carboxylic acid moiety as conjugation group, which is attached covalently to said amino
function of the alpha amino acid forming an amide linkage, while the other one of the amines
is used as linkage to peptide of invention. In such cases wherein the alpha amino acid has more
than one carboxylic acid moieties the bio-distribution modifier or chelator provides an amine
as conjugation group, which is attached covalently to said carboxylic acid moiety of the alpha
amino acid forming an amide linkage, while the other one of the carboxylic acid moieties is

used as linkage to peptide of invention.

Preferred building blocks are alpha amino acids, which are selected from formula (Lin14) or

(Lin15)
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O

HoN
2N -4 HO J1-2

OH
HoN OH HoN

O (Linl4) O (Linl5).
More preferred alpha amino acids building blocks are di-amino-propionic acid (Dap), di-amino-
butyric acid (Dab), ornithine, lysine (Lys), aspartic acid and glutamic acid. The most preferred
alpha amino acid building blocks are lysine and glutamic acid. It will be appreciated by a person
skilled in the art that in case of alpha amino acids with stereogenic centers all stereoisomeric

forms may be used as such a linker.

However, the use of linkers usually follows a purpose. In some circumstances it is necessary to
space a larger moiety apart from a bioactive molecule in order to retain high bioactivity. In
other circumstances introduction of a linker opens the chance to tune physicochemical
properties of the molecule by introduction of polarity or multiple charges. In certain
circumstances the site of attachment within the sequence of the peptide of invention and the
chemical nature of the bio-distribution modifier or chelator necessitate the implementation of a
linker. Further, in certain circumstances it might be a strength and achievement if one can
combine the chelator with a bioactive compound without the need for such linkers. Compounds
comprising C terminal bio-distribution modifiers typically comprise amino acids for the linkage
of the bio-distribution modifier to the bioactive compound. Compounds of the present invention
where the chelator is directly attached to the side chain of a residue of the bioactive compound
under the formation of an amide bond typically perform excellently without the use of any

dedicated linker.

In an embodiment, the compound of the invention comprises a chelator. Preferably, the chelator
is part of the compound of the invention, whereby the chelator is either directly or indirectly
such as by a linker attached to the compound of the invention. A preferred chelator is a chelator
which forms metal chelates preferably comprising at least one radioactive metal. The at least
one radioactive metal is preferably useful in or suitable for diagnostic and/or therapeutic and/or

theranostic use and is more preferably useful in or suitable for imaging and/or radiotherapy.

Chelators in principle useful in and/or suitable for the practicing of the instant invention
including diagnosis and/or therapy of a disease are known to the person skilled in the art. A
wide variety of respective chelators is available and has been reviewed, e.g. by Banerjee et al.
(Banerjee, et al., Dalton Trans, 2005, 24: 3886), and references therein (Price, et al., Chem Soc
Rev, 2014, 43: 260; Wadas, et al., Chem Rev, 2010, 110: 2858). Such chelators include, but are
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not limited to linear, cyclic, macrocyclic, tetrapyridine, N3S, N2S2 and N4 chelators as
disclosed in US 5,367,080 A, US 5,364,613 A, US, 5,021,556 A, US 5,075,099 A and US
5,886,142 A.

Representative chelators and their derivatives including any bifunctional versions that can be

conjugated to the targeting vector include, but are not limited to the examples listed in Table 6.

Table 6: Examples of chelators with their corresponding chemical names and exemplary

reference of their disclosure.

Chelator Chemical name Ref.

AAZTA 1,4-b1s(carboxymethy!)-6-[!31s(carboxymethyl)]am1no-6- 4
methylperhydro-1,4-diazepine

ATMP (nitrilotris(methylene))tris(phosphonic acid) aa

ATSM Diacetyl bis(N*-methylthiosemicarbazone) b

Aza crown ether | 1,10-dioxa-4,7,13,16-tetraazacyclooctadecane dd

AZEP-DTPA :icsgt(iij—bis—(bis—carboxymethyl—amino)—methyl)—azepan—1 -yl)- c
2,3,4,5,6,7,8,9,10,11,12,13,14,15-tetradecahydro-

BATA 1,16,4,7,10,13-benzodioxatetraaza-cyclooctadecine-4,7,10,13- |c
yl-tetraacetic acid

BATPA 1,2-bis(2-aminophenoxy)ethane-N,N,N’ N'-tetraacetic acid s

BPCA 2,2' 2" 2"(([2,2"-bipyridine]-6,6'- .
diylbis(methylene))bis(azanetriyl))tetraacetic acid

Bp44mT 2-benzoylpyridine 4,4-dimethyl-3-thiosemicarbazone T

C3B-DO2A 232 -( 1.,4,7,.1O-tgtraazablcyclo[S.5.3]pentadecane-4, 10- i
diyl)diacetic acid
4,10-bis(carboxymethyl)-1,4,7,10-

CB-DO2A tetraazabicyclo[5.5.2]tetradecane a
2-(11-(phosphonomethyl)-1,4,8,11-

CB-TEIAIP tetraazabicyclo[6.6.2]hexadecan-4-yl)acetic acid a

CB-TE2A 4,11-bis-(carboxymethyl)-1,4,8,11-tetraazabicyclo[6.6.2]- .
hexadecane
((1,4,8,11-tetraazabicyclo[6.6.2 ]hexadecane-4,11-

CB-TE2P diyl)bis(methylene))bis(phosphonic acid) a
2-(11-(2-amino-2-oxoethyl)-1,4,8,11-

CB-TEAMA tetraazabicyclo[6.6.2]hexadecan-4-yl)acetic acid &8

CB-TR2A 2?2 -( 1.,4,8,'1 1—tgtraazablcyclo[é5.2]pentadecane—4,1 1- i
diyl)diacetic acid

CDTA trans-1,2-diaminocyclohexane-N,N,N',N'-tetraacetic acid

C-DTPA bis(2-(2,6-dioxomorpholino)ethyl)glycine

CHX-A""-DTPA N-(2-amlpoethyl)-trans-1,2-dlamlnocyclohexane-N,N LN'- c
pentaacetic acid
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rac-6,6'-(((16aS,20aS)/(16aR,20aR)-Hexadecahydro-

CHX-macropa 4H,13Hbenzo[b][1,4,10,13]tetraoxa[7,16]diazacyclooctadecine | ¢
-4,13-diyl) bis(methylene))dipicolinic acid
6,6'-((cyclohexane-1,2-

CHX-octapa diylbis((carboxymethyl)azanediyl))bis(methylene))dipicolinic |h
acid

Crown 2,2°,277,2"7"-1,10-dioxa-4,7,13,16-tetraazacyclooctadecane- h

w 4,7,13,16-tetrayl-tetraacetic acid
Crown-N6: A 2,16-diox0-3,6,9,12,15,21-hexaazabicyclo[15.3.1]henicosa- c
W 3 1(21),17,19-triene-N(6),N(9),N(12)-triacetic acid

Cyclam 1,4,8,11-tetraazacyclotetradecane b

Cyclen 1,4,7,10-tetraazacyclododecane b
2,2'-(6-((carboxymethyl)(methyl)amino)-6-methyl-1,4-

DATAM) diazepane-1,4-diyl)diacetic acid m

DATA(P) (28,2 S)-2,2 —(6—.(((S)'—1—ca.rbo?iyethyl)amlno)—6—methyl—1,4— m
diazepane-1,4-diyl)dipropionic acid
d2,2'-(5-((carboxymethyl)amino)-5-phenyldihydropyrimidine-

DATA(Ph) 1,3(2H,4H)-diyl)diacetic acid m
(285,2'S)-2,2'-(5-(((S)-1-carboxyethyl )Jamino)-5-

DATA(PPh) phenyldihydropyrimidine-1,3(2H,4H)-diyl)dipropionic acid ~ |™
DEATA 2,2',2"-(10-(2-((carboxymethyl)amino)ethyl)-1,4,7,10- S
tetraazacyclododecane-1,4,7-triyl)triacetic acid
Deferiprone 3-hydroxy-1,2-dimethyl-4(1H)-pyridone e
DEPA 7-[2-(bis-carboxymethylamino)-ethyl]-4,10-bis- c
carboxymethyl-1,4,7,10-tetraaza-cyclododec-1-yl-acetic acid
N-[3-[(285,58S,85)-5,8-bis[3-[acetyl(hydroxy)amino]propyl]-

DFC 3,6,9,12,15,18-hexaoxo-1,4,7,10,13,16-hexazacyclooctadec-2- | oo
yl]propyl]-N-hydroxyacetamide
N1-(5-aminopentyl)-N1-hydroxy-N4-(5-(N-hydroxy-4-((5-(N-

DFO hydroxyacetamido)pentyl)amino)-4- a
oxobutanamido)pentyl)succinamide
N1-hydroxy-N1-(5-(4-(hydroxy(5-(1-hydroxy-6-oxo-1,6-
dihydropyridine-2- carboxamido)pentyl)amino)-4-

DFO-HOPO oxobutanamido)pentyl)-N4-(5-(N- dd
hydroxyacetamido)pentyl)succinamide

DiAmSar 1,8-diamino-3,6,10,13,16,19-hexaazabicyclo[6.6.6]icosane a

Diphosphine 2,3-bis(diphenylphosphaneyl)maleic acid b

DM-TE2A 232 —(4., 1 l—c.ilme‘thyl— 1,4,8,11-tetraazacyclotetradecane-1,8- 4
diyl)diacetic acid

DO2A 1,4,7,10-tetraazacyclododecane-1,7-diacetic acid n
2,2'-(4,10-bis(phosphonomethyl)-1,4,7,10-

DO2azp tetraazacyclododecane-1,7-diyl)diacetic acid n

DO2AP 2,2‘-(.4-(phosphonorpethyl)- 1,4,7,10-tetraazacyclododecane- o
1,7-diyl)diacetic acid

DO2P ((1,4,7,10-tetraazacyclododecane-1,7- b

diyl)bis(methylene))bis(phosphonic acid)
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6,6' -((1,4,7,10-tetraazacyclododecane-1,7-

DO2PA diyl)bis(methylene))dipicolinic acid g
1,7-bis(2-pyridylmethyl)-4,10-bis((2-(2-hydroxyethoxy)ethyl)-

DO2Py2Am 2-aminoacetamido)-1,4,7,10-tetraazacyclododecane

DO3A 1,4,7,10-tetraazacyclododecane-1,4,7-triacetic acid c
10-(2,3-dihydroxy-(1-hydroxymethyl)propyl)-1,4,7,10-

DO3A-Bu tetraazacyclododecane-1,4,7-triacetic acid ¢

DO3P ((4-(phosphonomethyl)-1,4,7,10-tetraazacyclododecane-1,7- b
diyl)bis(methylene))bis(phosphonic acid)
2-(4,7,10-tris(phosphonomethyl)-1,4,7,10-

DO3PA tetraazacyclododecan-1-yl)acetic acid n

DOTA 1,4,7,10-tetrazacyclododecane-1,4,7,10-tetraacetic acid a
2,2'«(7,10-bis(pyridin-2-ylmethyl)-1,4,7,10-

DOTA-2Py tetraazacyclododecane-1,4-diyl)diacetic acid h
2-(4,7,10-tris(pyridin-2-ylmethyl)-1,4,7,10-

DOTA-3Py tetraazacyclododecan-1-yl)acetic acid h

DOTAGA 2-(4,7,1 O-trls('ca‘rbogymethyl)- 1,4,7,10-tetraazacyclododecan- .
1-yl)pentanedioic acid

DOTG 2,2'2"2 -(1,4,7,1.0-te?raazacyclododecane-1,4,7,10- <
tetrayl)tetraglutaric acid

DOTHA, 2-(4,7, 10-tr1s(2-(hydroxy(methyl)am1no)-2-oxoethyl)-1,4,7, 10- 1
tetraazacyclododecan-1-yl)acetic acid
(2R,2'R,2"R,2""R)-2,2',2" 2"'~(1,4,7,10-tetraazacyclododecane-

DOTMA 1,4,7,10-tetrayl tetrapropionic acid P

DOTP ((1,4,7,10-tetraazacyclododecane-1,4,7,10- c
tetrayl )tetrakis(methylene))tetrakis(phosphonic acid)

DOTPA 3,3'.3"3 -(1,4,73lO.-tetrqazacyclododecane-1,4,7,lO- s
tetrayl)tetrapropionic acid
1,4,7,10-tetraazacyclododecane-1,4,7,10-

DOTPH tetrakis(methylenephosphinic acid) ¢
1,4,7,10-tetraazacyclododecane-1,4,7,10-tetrakis(methylene(2-

DOTPI . . . c
carboxyethylphosphinic acid))
1,4,7,10-tetraazacyclododecane-1,4,7,10-

DOTP-OEt tetrakis(methylene(phosphonic acid monoethyl ester)) ¢

DOTPy/TPC 1,4,7,10-tetrakis(2-pyridylmethyl)-1,4,7,10- c
tetraazacyclododecane

DOTPyd 1,4,7,10-tetrakis(3-pyridazylmethyl)-1,4,7,10- c
tetraazacyclododecane

DOTPyr 1,4,7,10-tetrakis(4-pyrimidylmethyl)-1,4,7,10- c
tetraazacyclododecane

DOTP 1,4,7,10-tetrakis(2-pyrazinylmethyl)-1,4,7,10- c
tetraazacyclododecane
2-(di(pyridin-2-yl)methylene)-N,N-dimethylhydrazine-1- i

Dp44mT carbothioamide
di-2-pyridylketone-4-cyclohexyl-4-methyl-3-

. . mm

DpC thiosemicarbazone
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DTC diethyldithiocarbamate nn
(3-hydroxy-3,3-diphosphonopropyl)(methyl)carbamodithioic 1

DTCBP acid

DTPA diethylenetriaminepentaacetic acid a

DTPA. 2,2' 2" 2"-((((2-amino-2-oxoethyl)azanediyl)bis(ethane-2,1- ;

m diyl))bis(azanetriyl))tetraacetamide

ECC ethylenecysteamine cysteine s

EDTA ethylenediaminetetraacetic acid c

EDTMP ethylenediamine-N,N,N',N"-tetramethylenephosphonic acid g

EGTA :tcl;érlene glycol bis(2-aminoethyl ether)-N,N,N' N'-tetraacetic S
3,15,27-triamino-7,19,3 1-trihydroxy-10,22,34-trimethyl-

FSC 1,13,25-trioxa-7,19,3 1-triaza-cyclohexatriaconta-9,21,33- s
triene-2,8,14,20,26,32-hexaone

Hoam 6,6'-(2,11-bis(2-amino-2-oxoethyl)-5,8-dioxa-2,11- s

2ampa diazadodecane-1,12-diyl)dipicolinic acid

H 6,6'-((ethane-1,2-diylbis(((1-benzyl-1H-1,2,3-triazol-4- 4

2azapa yl)methyl)azanediyl))bis(methylene))dipicolinic acid
2,2'-(7-(pyridin-2-ylmethyl)-2,3,6,7,8,9,11,12-octahydro-4H-

H2BA2A1Py benzo[b][1,4]dioxa[7,10,13]triazacyclopentadecine-4,10(5H)-
diyl)diacetic acid bb
6,6'-((9-hydroxy-1-methoxy-5-(methoxycarbonyl)-2,4-

H,Bispa® di(pyridin-2-y1)-3,7-diazabicyclo(3.3.1)nonane-3,7- i
diyl)bis(methylene)) dipicolinic acid
6,6'-((((1R,2R)-cyclohexane-1,2-

H,CHX-DEDPA diyl)bis(azanediyl))bis(methylene))dipicolinic acid q
6,6'-(((16aR,20aR)-hexadecahydro-4H, 13H-

H;CHX-macropa |benzo[b][1,4,10,13]tetraoxa[7,16]diazacyclooctadecine-4,13- |1
diyl)bis(methylene))dipicolinic acid

Hadedpa 1,2-[[6-(carboxy)-pyridin-2-yl]-methylamino]ethane a

Homacrodia 6,6'-((1,4,7,13-tetraoxa-10, 16-diazacyclooctadecane-10,16- ;

2Mmacrodip diyl)bis(methylene))dipicolinic acid

Hzmacropa N,N’-bis[(6-carboxy-2-pyridyl)methyl]-4,13-diaza-18-crown-6 |i

H>0DO2A 1-oxa-4,7,10-triazacyclododecane-4,10-diaceticacid qq
2,2'2"(5,6,8,9,11,12-hexahydro-2H-

H3:BA3A benzo[b][1,4]dioxa[7,10,13]triazacyclopentadecine-
4,7,10(3H)-triyl)triacetic acid bb

Hamacrotrina 6,6',6"-((1,7,13-trioxa-4,10,16-triazacyclooctadecane-4,10,16- ;

} P triyl)tris(methylene))tripicolinic acid
4-amino-N1,N7-bis((3-hydroxy-1,6-dimethyl-4-oxo-1,4-

H.THP dihydropyridin-2-yl)methyl)-4-(3-(((3-hydroxy-1,6-dimethyl- o

3

4-ox0-1,4-dihydropyridin-2-yl)methyl)amino)-3-
oxopropyl)heptanediamide

Ha(3,4,3-(LI-1,2-
HOPO))

N,N'-(butane-1,4-diyl)bis(1-hydroxy-N-(3-(1-hydroxy-6-oxo-
1,6-dihydropyridine-2-carboxamido)propyl)-6-oxo-1,6-
dihydropyridine-2-carboxamide)
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N,N'-(butane-1,4-diyl)bis(3-hydroxy-N-(3-(3-hydroxy-1-
methyl-2-oxo-1,2-dihydropyridine-4-carboxamido)propyl)-1-

3,2-HOPO)) methyl-2-oxo0-1,2-dihydropyridine-4-carboxamide)
4-((4-(3-(bis(2-(3-hydroxy-1-methyl-2-oxo-1,2-
dihydropyridine-4-carboxamido)ethyl)amino)-2-((bis(2-(3-

Ha(Me-3,2- . e .

HOPO-OH) hydroxy-1-methyl-2-oxo-1,2-dihydropyridine-4- i
carboxamido)ethyl)amino)methyl)propyl)phenyl)amino)-4-
oxobutanoic acid
6,6"-(((azanediylbis(ethane-2,1-

Haneunpa diyl))bis((carboxymethyl)azanediyl))bis(methylene))dipicolini |i
c acid
6,6 -(((oxybis-(ethane-2,1-

H4noneunpa diyl))bis((carboxymethyl)azanediyl))bis(methylene))- i
dipicolinic acid
6,6'-((ethane-1,2-

Hyoctapa diylbis((carboxymethyl)azanediyl))bis(methylene))dipicolinic |a
acid
6,6'-(((((carboxymethyl)azanediyl)bis(ethane-2, 1-

Hsdecapa diyl))bis((carboxymethyl)azanediyl))bis(methylene))dipicolini |a
c acid

HsDO3AP 1,471 O-tetraazapyclqdodecane-1,4,7 -triacetic-10- ;
methylphosphonic acid
N,N’-(methylenephosphonate)-N, N -[ 6-

Hephospha (methoxycarbonyl)pyridin-2-yl]-methyl-1,2-diaminoethane a
N,N'-bis(2-hydroxy-5-sulfonylbenzyl)-N,N'-bis-(2-

HsSbbpen methylpyridyl) ethylenediamine s

Hs(3,4,3- N,N'-(butane-1,4-diyl)bis(N-(3-(2,3- ;

LI(CAM)) dihydroxybenzamido)propyl)-2,3-dihydroxybenzamide)
NUNY-((12,13,112 1 1*-tetrahydroxy-2,10,12,20-tetraoxo-

Hs(terephthalamid |3,6,9,13,16,19-hexaaza-1,11(1,4)-dibenzenacycloicosaphane- :

e) 6,16-diyl)bis(ethane-2,1-diyl))bis(2,3-dihydroxy-N*-(2-
methoxyethyl)terephthalamide)

HBED igd-(ethane-l,2-d1y1b1s((2-hydroxybenzyl)azanedlyl))dlacetlc 4
3,3'-(((ethane-1,2-

HBED-CC diylbis((carboxymethyl)azanediyl))bis(methylene))bis(4- a
hydroxy-3,1-phenylene))dipropionic acid

Heb-telpa g;(iglA,S, 11-tetraazabicyclo[6.6.2]hexadecan-4-yl)methyl)picolinic Kk
2,2'2" 2™ 2" 2""-(1,4,7,10,13,16-hexaazacyclooctadecane-

HEHA 1,4,7,10,13,16-hexayl)hexaacetic acid a

HP-DO3A 1Q-(2-hydr9xypropyl)-l,4,7-tetraazacyclododecane-1,4,7 - .
triacetic acid

HYNIC 6-hydrazineylnicotinic acid w

LSC (alternative  |2,2',2"-(10-(2-amino-2-oxoethyl)-1,4,7,10- ;

PSC) tetraazacyclododecane-1,4,7-triyl)triacetic acid

macropaquin 6-((16-((8-hydroxyquinolin-2-yl)methyl)-1,4,10,13-tetraoxa- c

7,16-diazacyclooctadecan-7-yl)methyl)picolinic acid
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(((1,4,10,13-tetraoxa-7,16-diazacyclooctadecane-7,16-

macrophosphi diyl)bis(methylene))bis(pyridine-6,2-
diyl))bis(methylphosphinic acid)
(((1,4,10,13-tetraoxa-7,16-diazacyclooctadecane-7,16-

macrophospho diyl)bis(methylene))bis(pyridine-6,2-diyl))bis(phosphonic

acid)

macroquin-SO3

8-hydroxy-2-((16-((1-hydroxy-4-sulfoisoquinolin-3-
yl)methyl)-1,4,10,13-tetraoxa-7,16-diazacyclooctadecan-7-
yl)methyl)quinoline-5-sulfonic acid

MAG3 (2-mercaptoacetyl)glycylglycylglycine

MAMA N-(2-mercaptoethyl)-2-((2-mercaptoethyl)amino)acetamide
((1,4,7-triazonane-1,4,7-

MA-NOTMP triyDtris(methylene))tris(methylphosphinic acid)
6,6’-((4,10-dimethyl-1,4,7,10-tetraazacyclododecane-1,7-

Me-DO2Pa diyl)bis(methylene))dipicolinic acid
(2E,2'E)-2,2'-((4,10-dimethyl-1,4,7,10-tetraazacyclododecane-

Me-DO2Sc 1,7-diyl)bis(propan-1-yl-2-ylidene))bis(hydrazine-1-
carboxamide)

MM-TE2A 232 —(4.—met.hy1—¥,4,8,1 1-tetraazacyclotetradecane-1,8-
diyl)diacetic acid
2,2((1(2-

MX-DTPA (bis(carboxymethyl)amino)ethyl)(carboxymethyl)amino)propa
n-2-yl)azanediyl)diacetic acid

N2S2 2,2'-(ethane-1,2-diylbis(azanediyl))bis(ethane-1-thiol)

N4 N,N'-bis-(2-amino-ethyl)-propane-1,3-diamine
N,N"-bis(2-aminoethyl)-diethylenetriamino-N,N',N"'-

Ns3Pa .. .. .
tripicolinic acid
2,2'-(7-(2~((carboxymethyl)amino)ethyl)-1,4,7-triazonane-1,4-

NE3TA : . ) -
diyl)diacetic acid

NETA 2,2'-((2-(4,7-bis(carboxymethyl)-1,4,7-triazonan-1-
yl)ethyl)azanediyl)diacetic acid

NO2A 2,2'-(1,4,7-triazonane-1,4-diyl)diacetic acid
2,2'-(7-(((2-carboxyethyl)(hydroxy )phosphoryl)methyl)-1,4,7-

NO2AP ! ST
triazonane-1,4-diyl)diacetic acid

NODAGA i;g;l,7-bls(carb0xymethyl)- 1,4,7-triazonan-1-yl)pentanedioic

NODA-MPAA 232 -(7-(4-(carbf)xymethyl)benzyl)-1,4,7-tr1azonane-1,4-
diyl)diacetic acid

NODASA 2-(4,7-bis(carboxymethyl)-1,4,7-triazonan-1-yl)succinic acid
3-(((4,7-bis((hydroxy(hydroxymethyl)phosphoryl)methyl)-

NOPO 1,4,7-triazonan-1-yl)methyl)(hydroxy)phosphoryl)propanoic
acid

NOTA 1,4,7-triazacyclononane- N,N',N"-triacetic acid

NOTAM 2,2'2"(1,4,7-triazonane-1,4,7-triyl)triacetamide

NOTHA, 2—.(4,7—b1s(2—(hydrqu(methyl)amlno)—2—oxoethyl)—1,4,7—
triazonan-1-yl)acetic acid

NOTP ((1,4,7-triazonane-1,4, 7-triyl)tris(methylene))tris(phosphonic

acid)
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((4-carboxymethyl-7-(2-(carboxymethylamino)-ethyl)-

NPTA perhydro-1,4,7-triazonin-1-yl)-acetic acid ¢
stands for a group of tetradentate chelators with N-atoms

NxS4-x (basic amine or non-basic amide) and thiols as donors w
stabilizing Tc-complexes, especially Tc(V)-oxo complexes

Oxabiphore (((oxy_bl s(ethane-%, 1 -d%yl))bls(azanetrlyl))tetrakls(methylene)) g
tetrakis(phosphonic acid)

0x6-DO3A ic?ciZ -(1-oxa-4,7,10-triazacyclododecane-4,7,10-triyl)triacetic 4

PCBA 2;551 1,4,7,10,13-pentaazacyclopentadecan-1-yl)methyl)benzoic ce

PCB-TE2A 232 -( 1.,4,8,'1 1—tgtraazab1cyclo[6.6.3]heptadecane—4,1 1- K
diyl)diacetic acid

PCTA 2,.2 2 7(3,6,‘9—tr1'aza—1(2,6)—pyr1d1nacyclodecaphane—3,6,9— 2
triyDtriacetic acid
2,2'-(ethane-1,2-diylbis(azanediyl))bis(2-(4-

p-EDDHA hydroxyphenyl)acetic acid) W

PEPA 2,2'2" 2™ 2"'(1,4,7,10,13-pentaazacyclopentadecane- N
1,4,7,10,13-pentayl)pentaacetic acid
(E)-N'-((3-hydroxy-5-(hydroxymethyl)-2-methylpyridin-4-

PIH ST . ff
yl)methylene)isonicotinohydrazide
cis-((1R,118)-6,9,15-tris-car-boxymethyl-3,6,9,15-

PIP-DOTA tetraazabicyclo[9.3.1]pentadec-3-yl)-acetic acid ¢

PIP-DTPA (:1s-2.,6-b_1s(N,N-bls(carboxymethyl)amlnomethyl)-l-plperldme c
acetic acid

PSC (alternative  |2,2',2"-(10-(2-amino-2-oxoethyl)-1,4,7,10- :

LSC) tetraazacyclododecane-1,4,7-triyl)triacetic acid

PTSM Pyruvaldehyde bis(N*-methylthiosemicarbazone) b

Pyvdpa 6,6 -(((pyridine-2,6-diylbis(methylene))- h

yap bis((carboxymethyl)azanediyl))bis(methylene))dipicolinic acid
1,8-(2,6-Pyridinedimethylene)-1,4,8,11-tetraazacyclotetra-

Pycup2A decane-2,4-diacetic acid :

QT quinoline thiosemicarbazone rr

Sarcophagine 3,6,10,13,16,19-hexazabicyclo[6.6.6]icosane b
2,2'-(ethane-1,2-diylbis((2-hydroxy-5-

SHBED sulfobenzyl)azanediyl))diacetic acid a

Tachpyr N1,N3,N5-tris(pyridin-2-ylmethyl)cyclohexane-1,3,5-triamine |b

TACN 1,4,7-triazonane v

TACN-TM tris(2-mercaptoethyl)-1,4,7-triazacyclononane a

TAM 2,3-dihydroxyterephthalamide u

TAME 2-(aminomethyl)-2-methylpropane-1,3-diamine v

TAME-Hex (1,8-N,N'-bis(carboxymethyl)-1,4,8,11- v
tetraazacyclotetradecane

TCMC 2,2'2" 2"(1,4,7,10-tetraazacyclododecane-1,4,7,10- 4

tetrayl)tetraacetamide
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TE2A 2,2'<(1,4,8,11-tetraazacyclotetradecane-1,8-diyl)diacetic acid |a
TE2Py2Am 1,8-b.1s(2-pyr1dylmethyl)-4,1 1-bis((2-(2-hydroxyethoxy)ethyl)-
2-aminoacetamido)-1,4,8,11-tetraaza- cyclotetradecane
" 2,2'2"(1,4,8,11-tetraazacyclotetradecane-1,4,8-triyl )triacetic

TE3A acid

TETA 2,2'2"2 -(174,8,1 1-‘Fetraazacyclotetradecane-l,4,8,1 1- 4
tetrayl)tetraacetic acid
(7S,14R)-5,5,7,12,12,14-hexamethyl-1,4,8,11- .

tet-a 1
tetraazacyclotetradecane
2,2'2".2"'(1,4,8,11-tetraazacyclotetradecane-1,4,8,11-

TETAM tetrayl)tetraacetamide PP
3,3'-(4,11-bis(carboxymethyl)-1,4,8,11-

TETPA tetraazacyclotetradecane-1,8-diyl)dipropionic acid s

THPN 1,3-propanediamine-N,N,N’,N'-tetrakis[(2-(aminomethyl)-3- 00
hydroxy-1,6-dimethyl-4(1H)-pyridinone)acetamide]
2,2',2" 2"-(((4'-(3-amino-4-methoxyphenyl)-[2,2":6',2"-

TMT-amine terpyridine]-6,6"- hh
diyl)bis(methylene))bis(azanetriyl))tetraacetic acid

TRAP 3,3',37-(((1,4,7-triazonane-1,4,7- 4
triyl)tris(methylene))tris(hydroxyphosphoryl))tripropanoic acid
N,N'-(((2-(3-hydroxy-2-oxo-1,2-dihydropyridine-4-

gg])EN(Me-&Z-HO carboxamido)ethyl)azanediyl)bis(ethane-2,1-diyl))bis(3- ii
hydroxy-1-methyl-2-ox0-1,2-dihydropyridine-4-carboxamide)

Triapine (E)-2-((3 -amlnopyr1d1n-2-yl)methylene)hydrazme- 1- o
carbothioamide

TRITA 2,2'2"2 -(1,4,7,10-t.etraazacyclotrldecane-1,4,7,10- s
tetrayl)tetraacetic acid
2,2'2" 2"'«(1,4,7,10-tetraazacyclotridecane-1,4,7,10-

TRITAM tetrayl)tetraacetamide PP

TTHA triethylenetetramine-N,N,N',N" N'"" N'""'-hexaacetic acid s

[16]aneS4 1,5,9,13-tetrathiacyclohexadecane cc

[2,2,2]-cryptand  |4,7,13,16,21,24-hexaoxa-1,10-diazabicyclo(8.8.8) hexacosane |x

6SS N,N’-bis(2,2-dimethyl-2-mercaptoethyl)ethylenediamine-N,N'- <
diacetic acid

99mTC(CO)3‘ . 99m

Chelators Ligand platform that accommodates the "™ Tc(CO)s-core w

a) Price, et al., Chem Soc Rev, 2014, 43: 260.

b) Wadas et al., Curr. Pharm. Des. 2007, 13 (1)

¢) Franchi ef al., Nucl. Med. Biol. 2022, 114-115, 168

d) Allott et al., Chem Commun (Camb) 2017, 53, 8529

e) Cusnir et al., Int J Mol Sci 2017, 18

f) Demoin, et al., Nucl Med Biol 2016, 43: 802

g) Egorova et al., Russ. Chem. Rev. 2019, 88 (9), 901

h) Yangeral, J. Nucl Med. 2022, 63(1), 5

1) Grieve et al., Aust. J. Chem. 2022, 75, 65

1)

Odendaal ef al., Inorg Chem. 2011, 50(7), 3078
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k) Pandya et al., Bioconjugate Chem. 2012, 23(3), 330

1) Gaietal., Inorg Chem. 2016, 55(14), 6892

m) Seemann et al., ChemMedChem 2015, 10(6), 1019

n) Kalman et al., Inorg. Chem. 2008, 47(9), 3851

o) Travagin et al., Synlett 2020, 31, 1291

p) Woods et al., Chemistry 2019, 25(42), 9997

q) Ramogida et al., Inorg. Chem. 2015, 54,2017

r) Barge et al., Org. Biomol. Chem. 2009, 7, 3810

s) Kostelnik et al., Chem. Rev. 2019, 119(2), 902

t) Li et al., Pharmaceutics 2023, 15,414

u) McAuley, et al., Can. J. Chem. 1989, 67, 1657

v) Maecke et al. in: PET Chemistry (Springer Berlin Heidelberg) 2007, 64, 215
w) Mazzi et al. in: Technetium-99m pharmaceuticals (Berlin: Springer) 2007, 7-58
x) McDonagh et al., Inorg. Chem. 2021, 60, 10030

y) Poty et al., ChemMedChem 2015, 10(9), 1475

z) AlHokbany et al., EJNMMI Radiopharm Chem. 2022, 7(19)
aa) Urbanovsky er al., RSC Advy. 2020, 10, 21329

bb) Egorova et al., Molecules 2022, 27,3115

cc) Straathof er al., Molecules 2021, 26, 4603
dd)Yueral., J. Inorg. Biochem. 2016, 154, 89

ee) Lozza et al., Front. Oncol. 2013, 3, 247

ff) Heath et al., Nutrients 2013, 5(8), 2836

gg) Wadas et al., Chem. Rev. 2010, 110(5), 2858

hh) Stimmel et al., Bioconjugate Chem. 1995, 6(2), 219
ii) Yokel et al, J. Pharm. Sci. 2000, 89(4), 545

jj) Woodin et al., Eur. J. Inorg. Chem. 2005, 4829
kk)Lima et al., Inorg. Chem. 2014, 53(10), 5269

1) Caietal,J. Label Compd. Radiopharm 2014, 57,224
mm) Guo et al., J Hematol Oncol. 2016, 9, 98

nn) Kanchi ez al., Arab. J. Chem. 2014, 7(1), 11

oo) Feiner et al., Cancers 2021, 13, 4466

pp) Lyczko et al., Polyhedron 2020, 192, 114822

qq) Chang et al., Dalton Trans., 2013, 42, 6397

rr) Serda et al., PLOS ONE 2014, 9(10), 110291

ss) Ingham et al., Inorg. Chem. 2022, 61(24), 9119

tt) McBride et al., EJNMMI Research 2013, 3(36)

HYNIC, DTPA, EDTA, DOTA, TETA, and bisamino bisthiol (BAT)-based chelators are
disclosed in US 5,720,934; desferrioxamine (DFO) ias disclosed in Doulias et al. (Doulias, et
al., Free Radic Biol Med, 2003, 35: 719); tetrapyridine and N3S, N2S2 and N4 chelators are
disclosed in US 5,367,080 A, US 5,364,613 A, US 5,021,556 A, US 5,075,099 A, US 5,886,142
A, whereby all of the references are included herein by reference in their entirety. 6-amino-6-
methylperhydro-1,4-diazepine-N,N',N" N"-tetraacetic acid (AAZTA) is disclosed in Pfister et
al. (Pfister, et al, EJNMMI Res, 2015, 5: 74); deferiprone, a 1,2-dimethyl-3,4-
hydroxypyridinone and hexadentate tris(3,4-hydroxypyridinone) (THP) are disclosed in Cusnir
et al. (Cusnir, et al., Int J Mol Sci, 2017, 18); monoamine-monoamide dithiol (MAMA)-based
chelators are disclosed in Demoin et al. (Demoin, et al., Nucl Med Biol, 2016, 43: 802);
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Macropa and analogs are disclosed in Thiele et al. (Thiele, et al., Angew Chem Int Ed Engl,
2017, 56: 14712); 1,4,7,10,13,16-hexaazacyclohexadecane-N,N" N"" N""" N N"""""-
hexaacetic acid (HEHA) and PEPA analogs are disclosed in Price and Orvig (Price, et al., Chem
Soc Rev, 2014, 43. 260); pycup and analogs are disclosed in Boros et al. (Boros, et al., Mol
Pharm, 2014, 11: 617) N, N-bis(2-hydroxybenzyl)ethylenediamine-N,N-diacetic acid (HBED),
1,4,7,10-tetrakis (carbamoylmethyl)-1,4,7,10-tetraazacyclododecane (TCM), 2-
[(carboxymethyl)]-[5-(4-nitrophenyl-1-[4,7,10-tris-(carboxymethyl)-1,4,7,10-
tetraazacyclododecan-1-yl]pentan-2-yl)-amino]acetic acid (3p-C-DEPA), CB-TE2A, TE2A,
TE1A1P, DiAmSar, 1-N-(4-aminobenzyl)-3,6,10,13,16,19-hexaazabicyclo[6.6.6]-eicosane-
1,8-diamine (SarAr), NETA,, tris(2-mercaptoethyl)-1,4,7-triazacyclononane (TACN-TM), {4-
[2-(bis-carboxymethyl-amino)-ethyl]-7-carboxymethyl-[1,4,7]triazonan-1-yl } -acetic acid
(NETA), diethylenetriaminepentaacetic acid (DTP), 3-({4,7-bis-[(2-carboxy-ethyl)-hydroxy-
phosphinoylmethyl]-[1,4,7]triazonan-1-ylmethyl } -hydroxy-phosphinoyl)-propionic acid
(TRAP), NOPO, H4octapa, SHBED, BPCA, 3,6,9,15-tetraazabicyclo[9.3.1]-pentadeca-
1(15),11,13-triene-3,6,9,-triacetic acid (PCTA), and 1,4,7,10,13-pentaazacyclopentadecane-
NN, NN N"""-pentaacetic acid (PEPA) are disclosed in Price and Orvig (Price, ef al.,
Chem Soc Rev, 2014, 43: 260), 1-hydroxy-2-pyridone ligand (HOPO) is disclosed in Allott et
al. (Allott, er al, Chem Commun (Camb), 2017, 53. 8529), [4-carboxymethyl-6-
(carboxymethyl-methyl-amino)-6-methyl-[ 1,4]diazepan-1-yl]-acetic acid (DATA) is disclosed
in Tomesello et al. (Tornesello, er al, Molecules, 2017, 22 1282),
tetrakis(aminomethyl)methane (TAM) and analogs are disclosed in McAuley 1988 (McAuley,
et al., Canadian Journal of Chemistry, 1989, 67. 1657); hexadentate tris(3,4-
hydroxypyridinone) (THP) and analogs are disclosed in Ma et al. (Ma, et al., Dalton Trans,
20185, 44: 4884).

The diagnostic and/or therapeutic use of some of the above chelators is described in the prior
art. For example, 2-hydrazino nicotinamide (HYNIC) has been widely used in the presence of
a coligand for incorporation of **™T¢ and '*¢'#Re (Schwartz, et al., Bioconjug Chem, 1991, 2:
333; Babich, et al., J Nucl Med, 1993, 34: 1964, Babich, et al., Nucl Med Biol, 1995, 22: 25),
DTPA is used in Octreoscan® for complexing '''In and several modifications are described in
the literature (Li, et al., Nucl Med Biol, 2001, 28: 145; Brechbiel, et al., Bioconjug Chem, 1991,
2: 187); DOTA-type chelators for radiotherapy applications are described by Tweedle ef al.
(US Pat 4,885,363); other polyaza macrocycles for chelating trivalent isotopes metals are

described by Eisenwiener ef al. (Eisenwiener, ef al., Bioconjug Chem, 2002, 13: 530); and N4-
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chelators such as a **™Tc-N4-chelator have been used for peptide labeling in the case of

minigastrin for targeting CCK-2 receptors (Nock, ef al., J Nucl Med, 2005, 46: 1727).

In an embodiment the chelator is selected from the group, but not limited to, comprising DOTA,
DOTAGA, DOTAM, Crown, DOTP, NOTA, NODAGA, NODA-MPAA, HBED, TETA, CB-
TE2A, DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO, NOTP,
PCTA, LSC (alternative: PSC), sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N38S), **™"T¢(CO)s-chelators and their analogs. Preferably, the chelator
additionally comprises one or more functional groups or functionalities allowing attachment to

the compound of the invention.

The chemical structures thereof being as follows:

)
HO.C—. / \" —COH HozcﬂN/ \NﬁcozH HzNocﬂN/ \NﬁCONHQ
G . .
N N N N N N
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\ oo \_/ \/
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m=n=2TETA DOTAGA HO,C DOTAM
m=1, n=2 TRITA
rCOQH HOZCW
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N N._CO.H
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In one embodiment, the chelator is selected from the group consisting of DOTA, DOTAGA,
NOPO, PCTA, NOTA, NODAGA, NODA-MPAA, HBED, TETA, CB-TE2A, DTPA, DFO,
Macropa, Crown, DOTAM, HOPO, TRAP, THP, DATA, NOTP, LSC (alternative PSC),
sarcophagine, FSC, NETA, Hdoctapa, Pycup, NxSa.x (N4, N2S2, N3S), Hynic, *™Tc(CO)s-
Chelators.

In another embodiment, the chelator is selected from the group consisting of DOTA, DOTAGA,
NOPO, PCTA, DOTAM, Macropa, Crown, NOTA, NODAGA, NODA-MPAA, HBED, CB-
TE2A, DFO, THP, LSC (alternative PSC) and N4.

In another embodiment, the chelator is selected from the group consisting of DOTA, DOTAGA,
NOPO, PCTA, DOTAM, Macropa, Crown, NOTA, LSC (alternative PSC) and NODAGA.

In another embodiment, the chelator is selected from the group consisting of DOTA, DOTAM,
Macropa, Crown, NOTA, LSC (alternative PSC) and NODAGA.

In another embodiment, the chelator is DOTA.

In a preferred embodiment, the chelator additionally comprises one or more functional groups

or functionalities allowing attachment to the compounds of the invention.

It will be acknowledged by the persons skilled in the art that the chelator, in principle, may be

used regardless whether the compound of the invention is used in or suitable for diagnosis or
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therapy. Such principle is, among others, outlined in international patent application WO
2009/109332 Al.

It will be further acknowledged by the persons skilled in the art that the presence of a chelator
in the compound of the invention includes, if not stated otherwise, the possibility that the
chelator is complexed to any metal complex partner, i.e. any metal which, in principle, can be
complexed by the chelator. An explicitly mentioned chelator of a compound of the invention
or the general term chelator in connection with the compound of the invention refers either to
the uncomplexed chelator as such or to the chelator to which any metal complex partner is
bound, wherein the metal complex partner is any radioactive or non-radioactive metal complex
partner. Preferably the chelator-metal complex, i.e. the chelator to which the metal complex

partner is bound, is a stable chelator-metal complex.

Non-radioactive chelator-metal complexes have several applications, e.g., for assessing
properties like stability or activity which are otherwise difficult to determine. One aspect is that
cold variants of the radioactive versions of the metal complex partner (e.g., non-radioactive
indium complexes as described in the examples) can act as surrogates of the radioactive
compounds. Furthermore, they are valuable tools for identifying metabolites in vitro or in vivo,
as well as for assessing toxicity properties of the compounds of invention. Additionally,
chelator-metal complexes can be used in binding assays utilizing the fluorescence properties of

some metal complexes with distinct ligands (e.g., Europium salts).

Chelators can be synthesized or are commercially available with a wide variety of (possibly

already activated) groups for the conjugation to peptides or amino acids.

Direct conjugation of a chelator to an amino-nitrogen of the respective compound of invention
is well possible for chelators selected from the group consisting of DTPA, DOTA, DOTAGA,
NOTA, NODAGA, NODA-MPAA, HBED, TETA, CB-TE2A, DFO, DATA, sarcophagine and
N4, preferably DTPA, DOTA, DOTAGA, NOTA, NODAGA, NODA-MPAA, CB-TE2A, and

N4. The preferred linkage in this respect is an amide linkage.

Direct conjugation of an isothiocyanate-functionalized chelator to an amino-nitrogen of the
respective compound of invention is well possible for chelators selected from the group
consisting of DOTA, DOTAGA, NOTA, NODAGA, DTPA, CHX-A”-DTPA, DFO, and THP,
preferably DOTA, DOTAGA, NOTA, NODAGA, DTPA, and CHX-A”-DTPA. The preferred

linkage in this respect is a thiourea linkage.
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Functional groups at a chelator which are preferred precursors for the direct conjugation of a
chelator to an amino-nitrogen are known to the person skilled in the art and include but are not
limited to carboxylic acid, activated carboxylic acid, e.g., active ester like for instance

NHS-ester, pentafluorophenol-ester, HOBt-ester, HOAt-ester, and isothiocyanate.

Functional groups at a chelator which are preferred precursors for the direct conjugation of a
chelator to a carboxylic group are known to the person skilled in the art and include but are not
limited to alkylamino and arylamino nitrogens. Respective chelator reagents are commercially

available for some chelators, e.g., for DOTA with either alkylamino or arylamino nitrogen.

Functional groups at a chelator which are preferred precursors for the direct conjugation of a
chelator to a thiol group are known to the person skilled in the art and include but are not limited
to maleimide nitrogens. Respective chelator reagents are commercially available for some

chelators, e.g., for DOTA with maleimide nitrogen.

Functional groups at a chelator which are preferred precursors for the direct conjugation of a
chelator to an azide group are known to the person skilled in the art and include but are not
limited to acyclic and cyclic alkynes. Respective chelator reagents are commercially available

for some chelators, e.g., for DOTA with propargyl or butynyl.

Functional groups at a chelator which are preferred precursors for the direct conjugation of a
chelator to an alkyne group are known to the person skilled in the art and include but are not
limited to alkyl and aryl azines. Respective chelator reagents are commercially available for

some chelators, e.g., for DOTA with azidopropyl.

It will be acknowledged by a person skilled in the art that the radioactive nuclide which is or
which is to be attached to the compound of the disclosure, is selected taking into consideration
the disease to be treated and/or the disease to be diagnosed, respectively, and/or the
particularities of the patient and patient group, respectively, to be treated and to be diagnosed,

respectively.

In an embodiment of the present invention, a radioactive nuclide is also referred to as
radionuclide. Radioactive decay is the process by which an atomic nucleus of an unstable atom
loses energy by emitting ionizing particles (ionizing radiation). There are different types of
radioactive decay. A decay, or loss of energy, results when an atom with one type of nucleus,
called the parent radionuclide, transforms to an atom with a nucleus in a different state, orto a
different nucleus containing different numbers of protons and neutrons. Either of these products

is named the daughter nuclide. In some decays the parent and daughter are different chemical
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elements, and thus the decay process results in nuclear transmutation (creation of an atom of a
new element). For example, the radioactive decay can be alpha decay, beta decay, and gamma
decay. Alpha decay occurs when the nucleus ejects an alpha particle (helium nucleus). This is
the most common process of emitting nucleons, but in rarer types of decays, nuclei can eject
protons, or specific nuclei of other elements (in the process called cluster decay). Beta decay
occurs when the nucleus emits an electron (B-decay) or positron (B'-decay) and a type of
neutrino, in a process that changes a proton to a neutron or the other way around. By contrast,
there exist radioactive decay processes that do not result in transmutation. The energy of an
excited nucleus may be emitted as a gamma ray in gamma decay, or used to eject an orbital
electron by interaction with the excited nucleus in a process called internal conversion, or used
to absorb an inner atomic electron from the electron shell whereby the change of a nuclear
proton to neutron causes the emission of an electron neutrino in a process called electron capture
(EC), or may be emitted without changing its number of proton and neutrons in a process called
isomeric transition (IT). Another form of radioactive decay, the spontaneous fission (SF), is
found only in very heavy chemical elements resulting in a spontaneous breakdown into smaller

nuclei and a few isolated nuclear particles.

In an embodiment, described herein are compounds that comprise a radionuclide. Generally,
the type of radionuclide used in a therapeutic radiopharmaceutical can be tailored to the specific
type of cancer and the type of targeting moiety. Radionuclides that undergo a-decay produce
particles composed of two neutrons and two protons, and radionuclides that undergo p-decay
emit energetic electrons from their nuclei. Some radionuclides can also emit Auger electrons.
In some embodiments, the conjugate comprises an alpha particle-emitting radionuclide. Alpha
radiation can cause direct, irreparable double-strand DNA breaks compared with gamma and
beta radiation, which can cause single-stranded breaks via indirect DNA damage. The range of
these particles in tissue and the half-life of the radionuclide can also be considered in designing

the radiopharmaceutical conjugate.

Radionuclides that are a-emitters are capable of destroying tumors while causing very limited
damage to the surrounding healthy tissue due to the short penetration depth of o particles. Their
high linear energy transfer (LET) gives them an increased relative biological effectiveness
(RBE) as compared to other radionuclide therapies. Furthermore, when a-emitting
radionuclides are targeted to specific tumor cells in the body, they can be very effective in
destroying metastases, which are difficult to treat by currently employed techniques (de Kruijff

et al, Pharmaceuticals, 2015, 8:, 321-336).
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In an embodiment of the present disclosure, the radionuclide can be used for labeling of the

compound of the disclosure.

In an embodiment of the present disclosure, the radionuclide is suitable for complexing with a

chelator, leading to a radionuclide chelate complex.

In a further embodiment one or more atoms of the compound of the disclosure are of non-
natural isotopic composition, for example these atoms are radionuclides; for example
radionuclides of carbon, oxygen, nitrogen, sulfur, phosphorus and halogens. These radioactive
atoms are typically part of amino acids, in some case halogen containing amino acids, and/or
building blocks and in some cases halogenated building blocks each of the compound of the

disclosure.

In one embodiment of the present disclosure, the radionuclide has a half-life that allows for
diagnostic and/or therapeutic medical use. Specifically, the half-life is between 1 min and 100

days.

In an embodiment of the present disclosure, the radionuclide has a decay energy that allows for
diagnostic and/or therapeutic medical use. Specifically, for y-emitting isotopes, the decay
energy is between 0.004 and 10 MeV, for example, between 0.05 and 4 MeV, for diagnostic
use. For positron-emitting isotopes, the decay energy is between 0.6 and 13.2 MeV, for
example, between 1 and 6 MeV, for diagnostic use. For particle-emitting isotopes, the decay
energy is between 0.039 and 10 MeV, for example, between 0.4 and 6.5 MeV, for therapeutic

use.

In an embodiment of the present invention, the radionuclide is industrially produced for medical

use. Specifically, the radionuclide is available in GMP quality.

In an embodiment of the present disclosure, the daughter nuclide(s) after radioactive decay of
the radionuclide are compatible with the diagnostic and/or therapeutic medical use.
Furthermore, the daughter nuclides are either stable or further decay in a way that does not
interfere with, or may even support, the diagnostic and/or therapeutic medical use.
Representative radionuclides, which may be used in connection with the present disclosure are
well known to the person skilled in the art and include, but are not limited, to the following
ones: 11C, 13N, 18F, 24Na, Mg, 3'Si, 2P, ¥Pp, 38, 3 3¢l ¥CL, YAr, Y Ar, “Ar, 2K, PK,
MK BK YTCa, BSc, HSc, “mSc, YSc, 48Sc, ¥Sc, BTi, 4V, BV, “Cr, “Cr, ICr, 'Mn, 2Mn,
S\, M, S2Fe, PFe, $Co, $1Co, 2™Co, S6Ni, 'Ni, SNi, Ni, ©°Cu, ¢'Cu, *Cu, ’Cu, Zn,

6321’1, 69211, 69mZn, 71mZn’ 72ZII, 65Ga, 66Ga, 67Ga, 68Ga, 70Ga, 72Ga, 73Ga, “Ge, 67Ge, 69Ge, 71Ge,
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Ge, ""Ge, ®Ge, ®As, As, T'As, As, "As, °As, T"As, "®As, 7Se, *Se, "*Se, P™Se, ¥'Se,
81mse) 8386, 74BI‘, 74mBI', 75BI‘, 76BI', 77Br, SOBI‘, SOmBr) 82BI', 83BI‘, 84BI" 74KI‘, 76Kr’ 77KI‘, 79KI‘, 85Kr,
¥Kr, **Kr, *Rb, ”Rb, *'Rb, *Rb, *!Rb, *"Rb, *Rb, **Rb, ¥Rb, *Sr, *'Sr, ¥Sr, *Sr, ",
87SF, 91SI‘, 9281.’ 84Y, 85Y7 85mY’ 86Y, 86mY7 87Y, 87mY’ 9OY7 90mY’ 91mYJ 92Y, 93Y7 94Y, 95Y, 86Zr7
87Zr, 89Zr’ 97Zr, 88Nb, 89Nb, 891an’ 90Nb, 92Nb, 95Nb, 95mNb’ 96Nb, 97Nb, 98mNb, IOIMO, 102MO,
90MO, 91M0’ 93mMO’ 99MO, IOITC, 104TC, 93TC, QBmTC, 94TC, 94mTC, 95TC, 96TC, 99mTC, 103Ru’ IOSRu’
94Ru, 95Ru, 97Ru, IOORh, IOImRh, IOSRh, 106mRh, 107Rh, 97Rh, 97mRh, 99Rh, ”mRh, IOOPd, IOIPd,
103Pd, 109Pd, IHPd, lllde’ HZPd, 98Pd, 99Pd, IOIAg’ IOBAg’ 104Ag, 104mAg’ IOSAg’ 106Ag, 106mAg’
HlAg, lleg, 113Ag, HSAg, 104Cd, IOSCd, 107Cd, 111Cd, HSCd, IISmCd’ 117Cd, 117mCd, 118Cd, 1071[1,
108mIn’ 109In, 110111, IIOmIn’ IHIH, IIZIH, 113111, ll4mIn’ llSmIn’ 116mIn’ 117In, 117mIn, llngn, IOSSn,
109Sn’ IIOSH’ lllsn’ 117Sl’1, IZISH, 123msn’ 12SSH, 12781'1, IZSSn’ HSSb, 116Sb, 116me, 117Sb, 118me’
119Sb, IZOSb, IZOme, IZZSb, IZGSb, 126me) 127Sb, IZSSb, 128me’ 129Sb, 129me; 13OSb, BISb, “4Te,
116Te, 117Te, HSTC, 119Te, 119mTe, 121Te’ 127Te, 129Te, 129mTe, 131Te’ 131mTe’ 132Te, 133Te, 133mTe’
134Te, 118L 119L IZOL IZOmL 121L 12317 12417 12617 12817 13017 131L 13217 132mL 13317 134L 13517 IZOXC, IZIXC,
122X€, 123X€, 125Xe’ 127XC, 133XC, 133mX€, 135X€, 135mXe’ 138XC, 125CS, 127CS, 129CS, IBOCS, 131CS’
132Cs7 134CS, HSCS, 136CS, IBSCS, 124Ba, 126Ba, 127Ba, 128Ba, 129Ba, 129‘“Ba, 131Ba, IBImBZ17 133Ba7
135Ba, 139Ba, 14°Ba, 141Ba, 142Ba, 129La, 131La, 132La, 133La, 135La, 140La, 141La, 142La, 143La, 130Ce’
132C6, 133Ce’ 133mCe’ 134Ce’ 135C€, 137C€, 137mce’ 141Ce’ 143C6, 146Ce’ 134PI', 134mPr’ 136Pr, 137PI',
138mPI‘, 139PI‘, 142PI‘, 143P1‘, 144PI‘, 145P1‘, 1461)r7 1471)r7 135Nd, 136Nd, 137Nd, 138Nd, 139Nd, 139mNd7
140Nd, 141Nd, 147Nd, 149Nd, ISINd, ISZNd, 141Pm, 148Pm, 148um, 149Pm, 150Pm, lSle’ 140sm,
14lsm’ 141msm’ 14ZSm’ 153Sm’ ISSSm’ 156Sm’ 145Eu, 146Eu, 147Eu, 150Eu’ 1521nEu’ 154Eu, 156Eu,
157Eu, 158Eu, 159Eu, 145Gd, 146Gd, 147Gd, 149Gd, 159Gd, 147Tb, 148Tb, 149Tb, ISOTb, ISITb, 152Tb,
153Tb, 154Tb, 154me’ ISSTb, ISGTb, 156me’ 161Tb, 163Tb, ISIDy, 152Dy, 153Dy, ISSDy, 157Dy, 165Dy,
166Dy, 154HO, 155}107 156}107 157HO, ISSmHO, 1591107 1611107 1621107 162mI{07 1641107 164mH0’ 166HO,
167HO, 156Er, 157Er, 158Er, ISSET, 160Er, 161Er, 163Er, 165Er, 169Er, 171Er, 172Er, 161Tm, 162Tm, 163Tm,
165Tm, 166Tm, 167Tm, 172Tm, 173Tm, 175Tm, 162Yb, 163Yb, 164Yb, 166Yb, 167Yb, 169Yb, 175Yb,
177Yb, 178Yb, 167Lu, 169Lu, 170Lu, 171Lu, 172Lu, 176mLu, 177Lu, 178Lu, 178mLu, 179Lu, 168Hf, 170Hf,
173Hf, 177me’ 179me, 180me’ lngf, 182me’ 183H£ 184Hf, 172Ta, 173Ta, 174Ta, 175Ta, 176Ta, 177Ta,
178Ta, 180Ta’ 182mTa7 183Ta, 184Ta, 185Ta, 186Ta, 174W, 175W, 177W, 178W, 179W, 187W, 19OW’ 177Re,
178Re, 179Re, 181Re, 182Re, 182mRe’ 184Re, 186Re, 188Re, 188mRe’ 189Re, 190mRe, 18005’ 18105, 18205,
18305, 183m0s’ 19105’ 19305, 19605, ISZIr’ ISBIT, 184Ir, 1851r’ 186Ir, 186mIr’ 187Ir, 1881r’ 189Ir, IQOIT, 194Ir,
19511.’ 195mII‘, 196mII‘, 184Pt, 186Pt, 187Pt, 188P'[, 189Pt, 191Pt, 195Pt, 197Pt, 197mP'[, 199Pt, ZOOPt, 202Pt, 186A1.1,
190Au’ 191Au’ 192Au, 193Au, 194Au, 196Au, 196mAu’ 198Au, 198mAu’ 199Au, 200Au, ZOOmAu’ lgng,

191Hg’ 192Hg, 193Hg, 195Hg’ 195mHg’ 197Hg, 197mHg’ 199Hg’ 203Hg, 194T1, 194mT1’ 195T1, 196T1, 196mT1’
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197Tl, 198Tl, 198n’1T1’ 199'1‘1’ 200T1, ZOITL 202Tl, 194Pb, 195Pb, 196Pb, 197me, 198Pb, 199Pb, 199me, 200Pb’
201py, 202mpy, 203}, 204p}, 209p}, 211p}, 212p}, 214p}, 200B; 200mp; WIR; A2R; W3R; 04g; 205p;
206Bi, ZIOBi’ 212Bi, 212mBi, 213Bi, 214Bi, ZOOPO, ZOIPO’ 202:[_)0’ 203PO’ 204P0, ZOSPO, 206P0, 207PO, ZOSAt,
W64 207 A¢ WAL 20974 201 211 A¢ WS8Ry 209Ry 210Rp 21IRp 212Ry IRy 2R 2BRp, 212Fr,
222Fr, 223Fr, 223Ra, 224Ra, 225Ra, 227Ra, 230Ra, 224AC, ZZSAC, 226AC, ZZSAC, 229AC, 226Th, 227Th,
231Th, 233Th, 234Th, 236Th, 227Pa, 228Pa, 229Pa, 230Pa, 232Pa, 233Pa, 234Pa, 235Pa, 229U, 230U’ 231U’
w7, WY, 2407, 242 BINp, 22Np, 2Np, 2Np, 2Np, P5Np, 2°Np, 20Np, 24!Np, 2Py,
235Pu, 237Pu, 243Pu, 245Pu, 246Pu, 235Am’ 237Am’ 238Am’ 239Am’ 240Am’ 242Am’ 244Am’ 244mAm’
25 A MoAm HmAm 2TAm 29Cm M00m, 241Cm, 251Cm, 2Bk, 2Bk, 28Bk, 2Bk, 2Bk,
244Cf’ 245Cf’ 246Cf’ 247Cf, 253Cf’ 255Cf’ 249ES, ZSOES, ZSOmES, ZSIES, 253ES, 254mES, ZSSES, ZSGmES,
BO0Fm, BFm, 2?Fm, 2*Fm, 2Fm, 2*Md, %*Md, 2*’"Md, »*’No. Their properties are described

in more detail, for instance, in Nuclear Data Sheets (Elsevier, Amsterdam, NL).

In an embodiment of the present disclosure, the radionuclide is used for diagnosis. In some
embodiments, the radioactive isotope is selected from the group including, but not limited to,
8BS, “Sc, S1Mn, 2Mn, “Cu, ’Ga, %Ga, Y, ¥Zr, “mTc, mTc, n, 192Tb, 155Tb, 177Ly, 2°'T1,
203pp, 18F, "Br, 7Br, 121, 2], and 1. In some embodiments, the radionuclide is selected from
BF #8c, #Sc, *Cu, “Ga, ®Ga, *Y, ¥Zr, ®"Tc, "'In, *?Tb, '**Tb, and ***Pb. In some
embodiments, the radionuclide is selected from °F, *Cu, ®®Ga, and '!'In. In an embodiment of
the present disclosure, the radionuclide is '®F, whereby '*F forms a covalent bond to aluminium
and aluminium forms a metal complex with the chelator. Methods and compositions for *F
labeling of proteins, peptides and other molecules are, for example, disclosed in WO
2012/082618. It will, however, also be acknowledged by a person skilled in the art that the use
of said radionuclide is not limited to diagnostic purposes, but encompasses their use in therapy

and theragnostics when conjugated to the compound of the disclosure.

In an embodiment of the present disclosure, the radionuclide is used for therapy. In some
embodiments, the radioactive isotope is selected from *’Sc, ’Cu, ¥Sr, Y, !In, 13 Sm, 1*Tb,
161Th, 177y, 1%Re, 1%Re, 212Pb, 212Bi, 21°Bi, 2°Ra, 2*Ra 22 Ac, 22°Th, 227Th, 11, and 2''At. In
some embodiments, the radioactive isotope is selected from *’Sc, ¢’Cu, *°Y, 1'Tb, 1""Lu, '**Re,
212py 212Bj, 213Bi, 22°Ac, and ??’Th. In some embodiments, the radionuclide is selected from
0y, 161Tb, 7Ly, 212Pb, **°Ac, and ?*'Th. It will, however, also be acknowledged by a person
skilled in the art that the use of said radionuclide is not limited to therapeutic purposes, but
encompasses their use in diagnostic and theragnostics when conjugated to the compound of the

disclosure.
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In an embodiment, the compound of the invention and disclosure, respectively, comprise a
nuclide which is bound, preferably coordinatively bound, by a chelator forming part of the
compound. It will be acknowledged and appreciated by a person skilled in the art that the
coordination geometry of such complex of the nuclide and the chelator may vary. Embodiments

of the structure, coordination geometry and overall complex charge for various chelate

complexes are shown in Table 7.

PCT/EP2024/061398

Table 7.: Selected chelate complexes with structure, coordination geometry and overall
complex charge (coordinate bonds between metal center and ligand are shown as dotted

lines).
3:;:32 Coordination
Nuclide | Chelator Structure (total geom.etry Complex
.. (nuclide — charge
coordination
number) chelator)
Al(ID)- N30, distorted
F NOTA (6) octahedral® neutral
. mono-
N4O2 distorted o
POTA © octahedal' | e
Cu(II)
N.O distorted mono-
NODAGA (36) } trigonal anionic
prismatic® -D
N4O, distorted
DOTA (6) octahedral® neutral
Ga(IIl)
N;0; distorted
NODAGA ©) octahedral® neutral
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:::;lne(:; Coordination
Nuclide | Chelator Structure (total geom.etry Complex
coordination (nuclide - charge
number) chelator)
N.O monocapped
Y(III) DOTA (g)f square neutral
antiprismatic®
DOTA N0y | twisted square |y
®) antiprismatic
In(I1D)
LSC Prclg)(())sed: mono-
(alternative (un de:er;nine undetermined cationic
PSC) d) (+1)
N.O monocapped
Tb(III) DOTA (g)f square neutral
antiprismatic®
N.O monocapped
Lu(IIT) DOTA (g)f square neutral
antiprismatic®
. mono-
DOTA N4O4 tw1s§ed sqygre anionic
®) prismatic
-1
. di-
Pb(I) | DOTAM NiOy ) twisted square | - i
(8/9) antiprismatic
(+2)
LSC Proposed:
(alternative N4O4 undetermined neutral
PSC) undetermined
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Donor Coordination
sphere eometr Complex
Nuclide | Chelator Structure (total geometry P
o (nuclide — charge
coordination
chelator)
number)
O,
?’O y Proposed:
'-.jNi\\( Proposed: capped
DOTA g )O N4O4 inverted neutral
N undetermined square
antiprismatic®
Ac(II)

o O
nH | Proposed: Proposed: mono-
Macropa N4Os irregular cationic

undetermined | tridecahedron® (+1)
N o
a) Wadas et al., Chem. Rev. 2010, 110, 2858

b) Aime et al., Inorg. Chim. Acta 1996, 246, 423

¢) The ligand DOTA acts as an octadentate ligand. To saturate the coordination sphere of the

d)
¢)

g

metal center, an additional (monodentate) ligand occupies the ninth coordination side. In
aqueous solution, the additional ligand is usually a water molecule but can vary depending on
the chemical composition of the environment. Exemplarily, the adjoining structure shows a
water molecule as additional ligand.

Shiells et al., Dalton Trans. 2011, 40, 11451

Greve et al., Aust. J. Chem. 2022, 75, 65

Liu et al., Inorg. Chem. 2003, 42, 8831

Two crystal structures of the Pb?* complex of DOTAM have been published. The structures
both showed the eight donor atoms encapsulating the ion but differed by the presence or
absence of a water molecule weakly interacting with the Pb*" ion (Grieve er al., Aust. J. Chem.
2022, 75, 65).

Archibald et al., EJNMMI radiopharm. chem. 2021, 6:30

In an embodiment, the compound of the invention comprises a bio-distribution modifier.

Preferably a bio-distribution modifier is part of the compound of the invention, whereby the

bio-distribution modifier is either directly or indirectly such as by a linker attached to the

compound of the invention. More preferably a second bio-distribution modifier is part of the

compound of the invention, whereby the second bio-distribution modifier is either directly or

indirectly such as by a linker attached to the compound of the invention.

The function of a bio-distribution can be the attenuation of the unintended or undesired bio-

distribution of the compound of the invention by altering physio-chemical properties of the

compound of the invention. To that end, elements with a multitude of hydroxyl groups are

implemented within or are attached to the peptide of the invention.
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The function of a bio-distribution can be the alteration of serum half-life of the compound by

modulation of the renal clearance (Du, et al., Bioconjugate Chem, 2020, 31: 241).

The function of a bio-distribution can be the modulation of serum half-life of the compound of
the invention by binding to serum components. (Lorenz, et al., Bioorganic Med Chem Lett,

2013, 23: 4011).

In an embodiment, the bio-distribution modifier is a molecular structure comprising at least one
alkyl group comprising two or more primary hydroxyl groups, a linking chemical moiety and
an attachment moiety, whereby the attachment moiety is, depending on the position of the bio-
distribution modifier within a compound of the invention, either a carboxylic acid or an amino
acid comprising a side chain. The attachment moiety covalently links the bio-distribution
modifier to the intended position within a compound of the invention; the attachment moiety is
covalently linked to the linking chemical moiety; and the linking chemical moiety is covalently
linked to the at least one alkyl group comprising two or more primary hydroxyl groups. Without
wishing to be bound by any theory, the function of the primary hydroxyl groups is the increased
interaction with water molecules in the surrounding of a compound of the invention thereby
attenuating hydrophobic properties of the compound. It is within the present invention, that
there are at least two types of alkyl groups comprising two or more primary hydroxyl groups,
which are categorized depending on their position and/or topology of attachment within the
bio-distribution modifier: A first type is a first level alkyl group, and a second type is a second
level alky group. A first level alkyl group is covalently attached to the linking chemical moiety
of the bio-distribution modifier. A second level alkyl group is covalently attached to a first level

alkyl group via an ether linkage.

In a preferred embodiment, a first bio-distribution modifier is located at the N-terminus of the
compound of the invention, thereby constituting the N-terminal modification group A and
second bio-distribution modifier is located at the C-terminus of the compound of the invention,
thereby constituting the C-terminal modification group C-term, while the chelator preferably is

located and thus comprised by Xaa8.
In an embodiment, a third bio-distribution modifier is located at and thus comprised by Xaa4.
In an embodiment, a third bio-distribution modifier is located at and thus comprised by Xaa5.

In an embodiment, a third bio-distribution modifier is located at and thus comprised by Xaa8,

while the chelator preferably is located and thus comprised by Xaa4.
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In an embodiment, wherein the bio-distribution modifier is located at the N-terminus of the
compound of the invention, thereby constituting the N-terminal modification group A or is
located at and thus comprised by Xaa4, Xaa5 or Xaa8, the attachment moiety is a carboxylic

acid as depicted in Fig. 2A. Preferably the carboxylic acid is an aliphatic carboxylic acid.

In an embodiment, wherein the bio-distribution modifier is located at the C-terminus of the
compound of the invention, thereby constituting the C-terminal modification group C-term, the
attachment moiety is an amino acid with a side chain as depicted in Fig. 2B. Preferably the

amino acid with a side chain is an a-amino acid with an aliphatic side chain.

In an embodiment the linking chemical moiety, which is covalently attached to the attachment
moiety, which is either a carboxylic acid or an amino acid with a side chain is preferably
selected from the group comprising a nitrogen atom, a triazolyl moiety, a hydroxymethyl-
triazolyl moiety and a urea moiety. The linking chemical moiety, depicted in Fig. 2, also serves
to form a linkage of the carboxylic acid to one or two first level alkyl groups. The number of
first level alkyl groups depends on the chemical nature of the linking chemical moiety. To a
nitrogen atom one or two first level alkyl groups can be attached. To a triazolyl moiety, a
hydroxymethyl-triazolyl moiety or a urea moiety one first level alkyl group can be attached. A
first level alkyl group is a (C3-Cs)alkyl group, preferably a first level alkyl group is a structure
selected from the group comprising Alkyl-1, Alkyl-2, Alkyl-3 and Alkyl-4, with Alkyl-1 being
RO RO
as follows x]\/oR (Alkyl-1), Alkyl-2 being as follows XJVOR (Alkyl-2), Alkyl-3
RO OR RO OR
being as follows XROR (Alkyl-3) and Alkyl-4 being as follows XJ%/OR (Alkyl-4). In
each and any of first level alkyl groups Alkyl-1, Alkyl-2, Alkyl-3 and Alkyl-4, ‘X’ indicates
the linking chemical moiety. In each and any of Alkyl-1 and Alkyl-2, each and any R is either
a hydrogen atom, thereby forming a primary hydroxyl group, or a second level alkyl group. The
second level alkyl group is a (C3-Cs)alkyl group, preferably the second level alkyl group is
selected from the group comprising Alkyl-5, Alkyl-6, Alkyl-7 and Alkyl-8, more preferably the

second level alkyl group is selected from Alkyl-5 and Alkyl-6, with Akyl-5 being as follows
HO HO

YLOH (Alkyl-5), Akyl-6 being as follows YJVOH (Alkyl-6), Akyl-7 being as follows
HO._ OH HO OH

YROH (Alkyl-7) and Akyl-8 being as follows YJ&OH (Alkyl-8). If in Alkyl-1 and
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Alkyl-2 R is a second level alkyl group, both R in Alkyl-1 and Alkyl-2, respectively, are
preferably identical. In each and any of Alkyl-3 and Alkyl-4, each and any R is a hydrogen
atom, thereby forming a primary hydroxyl group, and/or a second level alkyl group. The second
level alkyl group is a (Cs3-Cs)alkyl group, preferably the second level alkyl group is selected
from the group comprising Alkyl-5, Alkyl-6, Alkyl-7 and Alkyl-8, more preferably the second
level alkyl group is selected from Alkyl-5 and Alkyl-6. If more than one second level alkyl
group is attached to a first level alkyl group Alkyl-3 or Alkyl-4, the second level alkyl groups

are preferably identical.

In an embodiment of the present invention, preferably an embodiment of the first aspect of the
present invention, a bio-distribution modifier is comprised by one of Xaa4, Xaa5 and Xaa8. In
this embodiment, the bio-distribution modifier is preferably a bio-distribution modifier
disclosed herein comprised by the N-terminal modification group A, more preferably a bio-

distribution modified as disclosed in any one of Embodiments 120 to 160.

For a bio-distribution modifier which is comprised by the N-terminal modification group A,
Xaa4, Xaa5 and/or Xaa8 and which comprises an attachment moiety, a linking chemical moiety
and one or two first level alkyl groups, a summary denominator such as ‘HPD2:Ahx’ may be
used so as to describe the topology of the bio-distribution modifier. Therein, the first part
(“HPD2” in this example) refers to the first level alkyl group (“HPD” in this example) and the
number of first level alkyl groups (“2” in this example) comprised by the bio-distribution
modifier. The second part of the denominator (“Ahx” in this example) refers to the combination

of the attachment moiety and the linking chemical moiety.

For a bio-distribution modifier which is comprised by the N-terminal modification group A,
Xaa4, Xaa5 and/or Xaa8 and which comprises an attachment moiety, a linking chemical moiety,
one or two first level alkyl groups and one, two, three or four second level alkyl groups, a
summary denominator such as ‘HAC4:HPD2:Ahx’ may be used so as to describe the topology
of the bio-distribution modifier. Therein, the first part (“HAC4” in this example) refers to the
second level alkyl group (“HAC” in this example) and the number of second level alkyl groups
(“4” in this example) comprised by the bio-distribution modifier. The second part of the
denominator (“HPD2” in this example) refers to the first level alkyl group (“HPD” in this
example) and the number of first level alkyl groups (“2” in this example) comprised by the bio-
distribution modifier. The third part of the denominator (“Ahx” in this example) refers to the

combination of the attachment moiety and the linking chemical moiety.
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For a bio-distribution modifier which is comprised by the C-terminal group C-term and which
comprises an attachment moiety, a linking chemical moiety and one or two first level alkyl
groups, a summary denominator such as ‘lys:HPD2’ may be used so as to describe the topology
of the bio-distribution modifier. Therein, the first part (“lys” in this example) refers to the
combination of the attachment moiety and the linking chemical moiety. The second part of the
denominator (“HPD2” in this example) refers to the first level alkyl group (“HPD” in this
example) and the number of first level alkyl groups (“2” in this example) comprised by the bio-

distribution modifier.

For a bio-distribution modifier which is comprised by the C-terminal group C-term and which
comprises an attachment moiety, a linking chemical moiety and one or two first level alkyl
groups and one, two, three or four second level alkyl groups, a summary denominator such as
‘lys:HPD2:HAC4’ may be used so as to describe the topology of the bio-distribution modifier.
Therein the first part (“lys” in this example) refers to the combination of the attachment moiety
and the linking chemical moiety. The second part of the denominator (“HPD2” in this example)
refers to the first level alkyl group (“HPD” in this example) and the number of first level alkyl
groups (“2” in this example) comprised by the bio-distribution modifier. The third part of the
denominator (“HAC4” in this example) refers to the second level alkyl group (“HAC” in this
example) and the number of second level alkyl groups (“4” in this example) comprised by the

bio-distribution modifier.

In an embodiment, the compound of the invention is present as a pharmaceutically acceptable

salt.

A “pharmaceutically acceptable salt” of the compound of the present invention is preferably an
acid salt or a base salt that is generally considered in the art to be suitable for use in contact
with the tissues of human beings or animals without excessive toxicity or carcinogenicity, and
preferably without irritation, allergic response, or other problem or complication. Such salts
include mineral and organic acid salts of basic residues such as amines, as well as alkali or
organic salts of acidic residues such as carboxylic acids. Compounds of the invention are

capable of forming internal salts which are also pharmaceutically acceptable salts.

Suitable pharmaceutically acceptable salts include, but are not limited to, salts of acids such as
hydrochloric, phosphoric, hydrobromic, malic, glycolic, fumaric, sulfuric, sulfamic, sulfanilic,
formic, toluenesulfonic, methanesulfonic, benzene sulfonic, ethane disulfonic,

2-hydroxyethylsulfonic, nitric, benzoic, 2-acetoxybenzoic, citric, tartaric, lactic, stearic,
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salicylic, glutamic, ascorbic, pamoic, succinic, fumaric, maleic, propionic, hydroxymaleic,
hydroiodic, phenylacetic, alkanoic such as acetic, HOOC-(CHz),-COOH where n is any integer
from Oto 4,i.e, 0, 1, 2, 3, or 4, and the like. Similarly, pharmaceutically acceptable cations
include, but are not limited to sodium, potassium, calcium, aluminum, lithium and ammonium.
Those of ordinary skill in the art will recognize further pharmaceutically acceptable salts for
the compounds provided herein. In general, a pharmaceutically acceptable acid or base salt can
be synthesized from a parent compound that contains a basic or acidic moiety by any
conventional chemical method. Briefly, such salts can be prepared by reacting the free acid or
base forms of these compounds with a stoichiometric amount of the appropriate base or acid in
water or in an organic solvent, or in a mixture of the two. Generally, the use of non-aqueous

media, such as ether, ethyl acetate, ethanol, isopropanol or acetonitrile, is preferred.

A “pharmaceutically acceptable solvate” of the compound of the invention is preferably a
solvate of the compound of the invention formed by association of one or more solvent
molecules to one or more molecules of a compound of the invention. Preferably, the solvent is
one which is generally considered in the art to be suitable for use in contact with the tissues of
human beings or animals without excessive toxicity or carcinogenicity, and preferably without
irritation, allergic response, or other problem or complication. Such solvent includes an organic

solvent such as alcohols, ethers, esters and amines.

A “hydrate” of the compound of the invention is formed by association of one or more water
molecules to one or more molecules of a compound of the invention. Such hydrate includes but
is not limited to a hemi-hydrate, mono-hydrate, dihydrate, trihydrate and tetrahydrate.
Independent of the hydrate composition all hydrates are generally considered as

pharmaceutically acceptable.

The compound of the invention has a high binding affinity to the GIPR. The affinity is
determined as described in example 7 by the FACS binding assay. Because of a high binding
affinity, the compound of the invention is effective as, useful as and/or suitable as a targeting
agent and, if conjugated to another moiety, as a targeting moiety. As preferably used herein a
targeting agent is an agent which interacts with the target molecule which is in the instant case
said GIPR. In terms of cells and tissues thus targeted by the compound of the invention any cell

and tissue, respectively, expressing said GIPR is or may be targeted.

In an embodiment, the compound interacts with a gastric inhibitory polypeptide receptor

(GIPR), preferably with human GIPR having an amino acid sequence of SEQ ID NO: 1 or a

homolog thereof, wherein the amino acid sequence of the homolog has an identity of GIPR that
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is at least 85% to the amino acid sequence of SEQ ID NO: 1. In preferred embodiments, the
identity is 90%, preferably 95 %, 96 %, 97 %, 98 % or 99%.

The identity between two nucleic acid molecules can be determined as known to the person
skilled in the art. More specifically, a sequence comparison algorithm may be used for
calculating the percent sequence homology for the test sequence(s) relative to the reference
sequence, based on the designated program parameters. The test sequence is preferably the
sequence or protein or polypeptide which is said to be identical or to be tested whether it is
identical, and if so, to what extent, to a different protein or polypeptide, whereby such different
protein or polypepetide is also referred to as the reference sequence and is preferably the protein

or polypeptide of wild type, more preferably the human GIPR of SEQ ID NO: 1.

Optimal alignment of sequences for comparison can be conducted, e.g., by the local homology
algorithm of Smith & Waterman (Smith, et al.,, Advances in Applied Mathematics, 1981, 2:
482), by the homology alignment algorithm of Needleman & Wunsch (Needleman, et al., J Mol
Biol, 1970, 48: 443), by the search for similarity method of Pearson & Lipman (Pearson, et al.,
Proc Natl Acad Sci U S A, 1988, 85: 2444), by computerized implementations of these
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software

Package, Genetics Computer Group, 575 Science Dr., Madison, Wis.), or by visual inspection.

One example of an algorithm that is suitable for determining percent sequence identity is the
algorithm used in the basic local alignment search tool (hereinafter "BLAST "), see, e.g.
Altschul et al., 1990 (Altschul, et al., J] Mol Biol, 1990, 215: 403) and Altschul et al., 1997
(Altschul, et al., Nucleic Acids Res, 1997, 25: 3389). Software for performing BLAST analyses
is publicly available through the National Center for Biotechnology Information (hereinafter
"NCBI"). The default parameters used in determining sequence identity using the software
available from NCBI, e.g., BLASTN (for nucleotide sequences) and BLASTP (for amino acid
sequences) are described in McGinnis et al. (McGinnis, et al., Nucleic Acids Res, 2004, 32:
W20).

It is within the present invention that the compound of the invention is used or is for use in a
method for the treatment of a disease as disclosed herein. Such method, preferably, comprises
the step of administering to a subject in need thereof a therapeutically effective amount of the
compound of the invention. Such method includes, but is not limited to, curative or adjuvant
cancer treatment. It is used as palliative treatment where cure is not possible and the aim is for
local disease control or symptomatic relief or as therapeutic treatment where the therapy has
survival benefit and it can be curative.
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The method for the treatment of a disease as disclosed herein includes the treatment of the
disease disclosed herein, including tumors and cancer, and may be used either as the primary
therapy or as second, third, fourth or last line therapy. It is also within the present invention to
combine the compound of the invention with further therapeutic approaches. It is well known
to the person skilled in the art that the precise treatment intent including curative, adjuvant,
neoadjuvant, therapeutic, or palliative treatment intent will depend on the tumor type, location,

and stage, as well as the general health of the patient.

In an embodiment, the diseases which may be treated by the compound of the invention is
selected from the group comprising medullary thyroid cancer, gastrointestinal neuroendocrine
neoplasms, ileal neuroendocrine neoplasms, pancreatic neuroendocrine neoplasms,
nonfunctioning neuroendocrine neoplasms, Insulinomas, Gastrinomas, Glucagonomas,
VIPomas, Somatostatinoma, ACTHoma, lung neuroendocrine neoplasms, typical carcinoid
tumors, atypical carcinoid tumors, small cell carcinoma of the lung, large cell carcinoma of the
lung, thymic neuroendocrine tumors, Merkel cell carcinoma, Pheochromocytoma of the adrenal
gland, adrenal cancer, parathyroid cancer, paraganglioma, pituitary gland tumors,

neuroendocrine tumors of the ovaries and neuroendocrine tumors of the testicles.

In a further embodiment, the disease which may be treated by the compound of the invention
is a metabolic disease. Preferably, the metabolic disease is one where GIPR is expressed, more
preferably where the GIPR expression is increased in pancreatic beta cells. In a still further
embodiment, the disease is selected from the group comprising metabolic diseases and
disorders, preferably type 2 diabetes, type 1 diabetes, metabolic syndrome, insulin resistance,

dyslipidemia, impaired fasting glucose, and impaired glucose tolerance.

In an embodiment, the compounds of the present invention are used to detect cells and tissues
overexpressing the GIPR, whereby such detection is achieved by conjugating a detectable label
to the compounds of the invention, preferably a detectable radionuclide. In a preferred
embodiment, the cells and tissues detected are diseased cells and tissues and/or are either a or
the cause for the disease and/or the symptoms of the disease, or are part of the pathology
underlying the disease. In a further preferred embodiment, the diseased cells and tissues are
causing and/or are part of an oncology indication (e.g., neoplasms, tumors, and cancers) or a
non-oncology indication (e.g., metabolic diseases, preferably type 2 diabetes, insulin

restistance, impaired glucose tolerance).

In another embodiment, the compounds of the present invention are used to treat cells and
tissues overexpressing the GIPR. In a preferred embodiment, the cells and tissues treated are
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diseased cells and tissues and/or are either a or the cause for the disease and/or the symptoms
of the disease, or are part of the pathology underlying the disease. In a further preferred
embodiment, the diseased cells and tissues are causing and/or are part of an oncology indication
(e.g. neoplasms, tumors, and cancers) and the therapeutic activity is achieved by conjugating
therapeutically active effector to the compounds of the present invention, preferably a
therapeutically active radionuclide. In a further preferred embodiment, the diseased cells and
tissues are causing and/or are part of a non-oncology indication (e.g., metabolic diseases, insulin
resistance, type 1 and type 2 diabetes) and the therapeutic activity is either achieved by targeting

of the GIPR or it is monitored by GIPR imaging.

In a further embodiment, particularly if the disease is a non-oncology disease or a non-oncology
indication (e.g. metabolic diseases, insulin resistance, type 1 and type 2 diabetes), the
compounds of the present invention are administered in therapeutically effective amounts;
preferably the compound of the present invention does not comprise a therapeutically active
nuclide such as a therapeutically active nuclide An effective amount is a dosage of the
compound sufficient to provide a therapeutically or medically desirable result or effect in the
subject to which the compound is administered. The effective amount will vary with the
particular condition being treated, the age and physical condition of the subject being treated,
the severity of the condition, the duration of the treatment, the nature of the concurrent or
combination therapy (if any), the specific route of administration and like factors within the
knowledge and expertise of the health practitioner. For example, in connection with methods
directed towards treating subjects having a condition characterized by abnormal cell
proliferation, an effective amount to inhibit proliferation would be an amount sufficient to
reduce or halt altogether the abnormal cell proliferation so as to slow or halt the development
of or the progression of a cell mass such as, for example, a tumor. As used in the embodiments,

“inhibit” embraces all of the foregoing.

In other embodiments, a therapeutically effective amount will be an amount necessary to extend
the dormancy of micrometastases or to stabilize any residual primary tumor cells following

surgical or drug therapy.

Generally, when using an unconjugated compound without a therapeutically active
radionuclide, a therapeutically effective amount will vary with the subject's age, condition, and
sex, as well as the nature and extent of the disease in the subject, all of which can be determined
by one of ordinary skill in the art. The dosage may be adjusted by the individual physician or

veterinarian, particularly in the event of any complication. A therapeutically effective amount
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is typically, but not limited to, an amount in a range from 0.1 pg/kg to about 2000 mg/kg, or
from 1.0 pg/kg to about 1000 mg/kg, or from about 0.1 mg/kg to about 500 mg/kg, or from
about 1.0 mg/kg to about 100 mg/kg, in one or more dose administrations daily, for one or more
days. If desired, the effective daily dose of the active compound may be administered as two,
three, four, five, six, or more sub-doses for example administered separately at appropriate
intervals throughout the day, optionally, in unit dosage forms. In some embodiments, the
compounds are administered for more than 7 days, more than 10 days, more than 14 days and
more than 20 days. In still other embodiments, the compound is administered over a period of
weeks, or months. In still other embodiments, the compound is delivered on alternate days. For
example, the agent is delivered every two days, or every three days, or every four days, or every

five days, or every six days, or every week, or every month.

In a preferred embodiment, the compound of the present invention is for use in the treatment

and/or prevention of a disease, whereby such treatment is radionuclide therapy.

Preferably, radionuclide therapy makes use of or is based on different forms of radiation emitted
by aradionuclide. Such radiation can, for example, be any one of radiation of photons, radiation
of electrons including but not limited to B -particles and Auger-electrons, radiation of protons,
radiation of neutrons, radiation of positrons, radiation of a-particles or an ion beam. Depending
on the kind of particle or radiation emitted by said radionuclide, radionuclide therapy can, for
example, be distinguished as photon radionuclide therapy, electron radionuclide therapy, proton
radionuclide therapy, neutron radionuclide therapy, positron radionuclide therapy, a-particle
radionuclide therapy or ion beam radionuclide therapy. All of these forms of radionuclide
therapy are encompassed by the present invention, and all of these forms of radionuclide
therapy can be realized by the compound of the invention, preferably under the proviso that the
radionuclide attached to the compound of the invention, more preferably as an effector, is

providing for this kind of radiation.

Radionuclide therapy preferably works by damaging the DNA of cells. The damage is caused
by a photon, electron, proton, neutron, positron, o-particle or ion beam directly or indirectly
ionizing the atoms which make up the DNA chain. Indirect ionization happens as a result of the
ionization of water, forming free radicals, notably hydroxyl radicals, which then damage the

DNA.

In the most common forms of radionuclide therapy, most of the radiation effect is through free
radicals. Because cells have mechanisms for repairing DNA damage, breaking the DNA on
both strands proves to be the most significant technique in modifying cell characteristics.
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Because cancer cells generally are undifferentiated and stem cell-like, they reproduce more,
and have a diminished ability to repair sub-lethal damage compared to most healthy
differentiated cells. The DNA damage is inherited through cell division, accumulating damage

to the cancer cells, causing them to die or reproduce more slowly.

Oxygen is a potent radiosensitizer, increasing the effectiveness of a given dose of radiation by
forming DNA-damaging free radicals. Therefore, use of high-pressure oxygen tanks, blood
substitutes that carry increased oxygen, hypoxic cell radiosensitizers such as misonidazole and

metronidazole, and hypoxic cytotoxins, such as tirapazamine may be applied.

Other factors that are considered when selecting a radioactive dose include whether the patient
is receiving chemotherapy, whether radiation therapy is being administered before or after

surgery, and the degree of success of surgery.

The total radioactive dose may be fractionated, i.e. spread out over time in one or more
treatments for several important reasons. Fractionation allows normal cells time to recover,
while tumor cells are generally less efficient in repair between fractions. Fractionation also
allows tumor cells that were in a relatively radio-resistant phase of the cell cycle during one
treatment to cycle into a sensitive phase of the cycle before the next fraction is given. Similarly,
tumor cells that were chronically or acutely hypoxic and, therefore, more radioresistant, may

reoxygenate between fractions, improving the tumor cell kill.

It is generally known that different cancers respond differently to radiation therapy. The
response of a cancer to radiation is described by its radiosensitivity. Highly radiosensitive
cancer cells are rapidly killed by modest doses of radiation. These include leukemias, most

lymphomas, and germ cell tumors.

It is important to distinguish radiosensitivity of a particular tumor, which to some extent is a
laboratory measure, from “curability” of a cancer by an internally delivered radioactive dose in
actual clinical practice. For example, leukemias are not generally curable with radiotherapy,
because they are disseminated through the body. Lymphoma may be radically curable if it is
localized to one area of the body. Similarly, many of the common, moderately radioresponsive
tumors can be treated with curative doses of radioactivity if they are at an early stage. This
applies, for example, to non-melanoma skin cancer, head and neck cancer, non-small cell lung

cancer, cervical cancer, anal cancer, prostate cancer.

The response of a tumor to radiotherapy is also related to its size. For complex reasons, very

large tumors respond less well to radiation than smaller tumors or microscopic disease. Various
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strategies are used to overcome this effect. The most common technique is surgical resection
prior to radiotherapy. This is most commonly seen in the treatment of breast cancer with wide
local excision or mastectomy followed by adjuvant radiotherapy. Another method is to shrink
the tumor with neoadjuvant chemotherapy prior to radical radionuclide therapy. A third
technique is to enhance the radiosensitivity of the cancer by giving certain drugs during a course
of radiotherapy. Examples of radiosensiting drugs include, but are not limited to Cisplatin,

Nimorazole, and Cetuximab.

Introperative radiotherapy is a special type of radiotherapy that is delivered immediately after
surgical removal of the cancer. This method has been employed in breast cancer (TARGeted

Introperative radioTherapy), brain tumors and rectal cancers.

Radionuclide therapy is in itself painless. Many low-dose palliative treatments cause minimal
or no side effects. Treatment to higher doses may cause varying side effects during treatment
(acute side effects), in the months or years following treatment (long-term side effects), or after
re-treatment (cumulative side effects). The nature, severity, and longevity of side effects
depends on the organs that receive the radiation, the treatment itself (type of radionuclide, dose,

fractionation, concurrent chemotherapy), and the patient.

It is within the present inventions that the method for the treatment of a disease of the invention
may realize each and any of the above strategies which are as such known in the art, and which

insofar constitute further embodiments of the invention.

It is also within the present invention that the compound of the invention is used in a method
for the diagnosis of a disease as disclosed herein. Such method, preferably, comprises the step
of administering to a subject in need thereof a diagnostically effective amount of the compound

of the invention.

In accordance with the present invention, an imaging method is selected from the group
consisting of scintigraphy, Single Photon Emission Computed Tomography (SPECT) and
Positron Emission Tomography (PET).

Scintigraphy is a form of diagnostic test or method used in nuclear medicine, wherein
radiopharmaceuticals are internalized by cells, tissues and/or organs, preferably internalized in
vivo, and radiation emitted by said internalized radiopharmaceuticals is captured by external
detectors (gamma cameras) to form and display two-dimensional images. In contrast thereto,
SPECT and PET forms and displays three-dimensional images. Because of this, SPECT and

PET are classified as separate techniques to scintigraphy, although they also use gamma

296



WO 2024/223742 PCT/EP2024/061398

cameras to detect internal radiation. Scintigraphy is unlike a diagnostic X-ray where external

radiation is passed through the body to form an image.

Single Photon Emission Tomography (SPECT) scans are a type of nuclear imaging technique
using gamma rays. They are very similar to conventional nuclear medicine planar imaging using
a gamma camera. Before the SPECT scan, the patient is injected with a radiolabeled chemical
emitting gamma rays that can be detected by the scanner. A computer collects the information
from the gamma camera and translates this into two-dimensional cross-sections. These cross-
sections can be added back together to form a three-dimensional image of an organ or a tissue.
SPECT involves detection of gamma rays emitted singly, and sequentially, by the radionuclide
provided by the radiolabeled chemical. To acquire SPECT images, the gamma camera is rotated
around the patient. Projections are acquired at defined points during the rotation, typically every
3 - 6 degrees. In most cases, a full 360 degree rotation is used to obtain an optimal
reconstruction. The time taken to obtain each projection is also variable, but 15 - 20 seconds is
typical. This gives a total scan time of 15 - 20 minutes. Multi-headed gamma cameras are faster.
Since SPECT acquisition is very similar to planar gamma camera imaging, the same

radiopharmaceuticals may be used.

Positron Emitting Tomography (PET) is a non-invasive, diagnostic imaging technique for
measuring the biochemical status or metabolic activity of cells within the human body. PET is
unique since it produces images of the body's basic biochemistry or functions. Traditional
diagnostic techniques, such as X-rays, CT scans, or MR, produce images of the body's anatomy
or structure. The premise with these techniques is that any changes in structure or anatomy
associated with a disease can be seen. Biochemical processes are also altered by a disease, and
may occur before any gross changes in anatomy. PET is an imaging technique that can visualize
some of these early biochemical changes. PET scanners rely on radiation emitted from the
patient to create the images. Each patient is given a minute amount of a radioactive
pharmaceutical that either closely resembles a natural substance used by the body or binds
specifically to a receptor or molecular structure. As the radioisotope undergoes positron
emission decay (also known as positive beta decay), it emits a positron, the antiparticle
counterpart of an electron. After traveling up to a few millimeters, the positron encounters an
electron and annihilates, producing a pair of annihilation (gamma) photons moving in opposite
directions. These are detected when they reach a scintillation material in the scanning device,
creating a burst of light, which is detected by photomultiplier tubes or silicon avalanche

photodiodes. The technique depends on simultaneous or coincident detection of the pair of
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photons. Photons that do not arrive in pairs, i.e., within a few nanoseconds, are ignored. All
coincidences are forwarded to the image processing unit where the final image data is produced

using image reconstruction procedures.

SPECT/CT and PET/CT is the combination of SPECT and PET with computed tomography
(CT). The key benefits of combining these modalities are improving the reader’s confidence
and accuracy. With traditional PET and SPECT, the limited number of photons emitted from
the area of abnormality produces a very low-level background that makes it difficult to
anatomically localize the area. Adding CT helps determine the location of the abnormal area

from an anatomic perspective and categorize the likelihood that this represents a disease.

It is within the present inventions that the method for the diagnosis of a disease of the invention
may realize each and any of the above strategies which are as such known in the art, and which

insofar constitute further embodiments of the invention.

Compounds of the present invention are useful to stratify patients, i.e., to create subsets within
a patient population that provide more detailed information about how the patient will respond
to a given drug. Stratification can be a critical component to transforming a clinical trial from
a negative or neutral outcome to one with a positive outcome by identifying the subset of the

population most likely to respond to a novel therapy.

Stratification includes the identification of a group of patients with shared “biological”
characteristics to select the optimal management for the patients and achieve the best possible
outcome in terms of risk assessment, risk prevention and achievement of the optimal treatment

outcome.

A compound of the present invention may be used to assess or detect, a specific disease as early
as possible (which is a diagnostic use), the risk of developing a disease (which is a
susceptibility/risk use), the evolution of a disease including indolent vs. aggressive (which is a
prognostic use) and it may be used to predict the response and the toxicity to a given treatment

(which is a predictive use).

It is also within the present invention that the compound of the invention is used in a
theragnostic method. The concept of theragnostics is to combine a therapeutic agent with a
corresponding diagnostic test that can increase the clinical use of the therapeutic drug. The
concept of theragnostics is becoming increasingly attractive and is widely considered the key
to improving the efficiency of drug treatment by helping doctors identify patients who might

profit from a given therapy and hence avoid unnecessary treatments.
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The concept of theragnostics is to combine a therapeutic agent with a diagnostic test that allows
doctors to identify those patients who will benefit most from a given therapy. In an embodiment
and as preferably used herein, a compound of the present invention is used for the diagnosis of
a patient, i.e. identification and localization of the primary tumor mass as well as potential local
and distant metastases. Furthermore, the tumor volume can be determined, especially utilizing
three-dimensional diagnostic modalities such as SPECT or PET. Only those patients having
GIPR-positive tumor masses and who, therefore, might profit from a given therapy are selected
for a particular therapy and hence unnecessary treatments are avoided. Preferably, such therapy
is a GIPR-targeted therapy using a compound of the present invention. In a particular
embodiment, chemically identical tumor-targeted diagnostics, preferably imaging diagnostics
for scintigraphy, PET or SPECT and radiotherapeutics are applied. Such compounds only differ
in the radionuclide and therefore usually have a very similar if not identical pharmacokinetic
profile. This can be realized using a chelator and a diagnostic or therapeutic radiometal.
Alternatively, this can be realized using a precursor for radiolabeling and radiolabeling with
either a diagnostic or a therapeutic radionuclide. In one embodiment diagnostic imaging is used
preferably by means of quantification of the radiation of the diagnostic radionuclide and
subsequent dosimetry which is known to those skilled in the art and the prediction of drug
concentrations in the tumor compared to vulnerable side effect organs. Thus, a truly

individualized drug dosing therapy for the patient is achieved.

In an embodiment and as preferably used herein, the theragnostic method is realized with only
one theragnostically active compound such as a compound of the present invention labeled with
a radionuclide emitting diagnostically detectable radiation (e.g. positrons or gamma rays) as

well as therapeutically effective radiation (e.g. electrons or alpha particles).

The invention also contemplates a method of intraoperatively identifying/disclosing diseased
tissues expressing GIPR in a subject. Such method uses a compound of the invention, whereby

such compound of the invention preferably comprises as Effector a diagnostically active agent.

According to a further embodiment of the invention, the compound of the invention,
particularly if complexed with a radionuclide, may be employed as adjunct or adjuvant to any
other tumor treatment including, surgery as the primary method of treatment of most isolated
solid cancers, radiation therapy involving the use of ionizing radiation in an attempt to either
cure or improve the symptoms of cancer using either sealed internal sources in the form of
brachytherapy or external sources, chemotherapy such as alkylating agents, antimetabolites,

anthracyclines, plant alkaloids, topoisomerase inhibitors, and other antitumor agents, hormone
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treatments that modulate tumor cell behavior without directly attacking those cells, targeted
agents which directly target a molecular abnormality in certain types of cancer including
monoclonal antibodies and tyrosine kinase inhibitors, angiogenesis inhibitors, immunotherapy,
cancer vaccination, palliative care including actions to reduce the physical, emotional, spiritual,
and psycho-social distress to improve the patient's quality of life and alternative treatments
including a diverse group of health care systems, practices, and products that are not part of

conventional medicine.

In an embodiment of the methods of the invention, the subject is a patient. In an embodiment,
a patient is a subject which has been diagnosed as suffering from or which is suspected of
suffering from which or which is at risk of suffering from or developing a disease, whereby the

disease is a disease as described herein and preferably a disease involving the GIPR.

Dosages employed in practicing the methods for treatment and diagnosis, respectively, where
aradionuclide is used and more specifically attached to or part of the compound of the invention
will vary depending e.g., on the particular condition to be treated, for example the known
radiosensitivity of the tumor type, the volume of the tumor and the therapy desired. In general,
the dose is calculated on the basis of radioactivity distribution to each organ and on observed
target uptake. A y-emitting complex may be administered once or at several times for diagnostic
imaging. In animals, an indicated dose range may be from 0.1 pg/kg to 5 mg/kg of the
compound of the invention complexed e.g., with 1 to 200 MBq of '!'In or ¥Zr. A B-emitting
complex of the compound of the invention may be administered at several time points e.g., over
a period of 1 to 3 weeks or longer. In animals, an indicated dosage range may be of from 0.1
ng/kg to 5 mg/kg of the compound of the invention complexed e.g., with 1 to 200 MBq *°Y or
Lu. In larger mammals, for example humans, an indicated dosage range is from 0.1 to
100 pg/kg of the compound of the invention complexed with e.g., 10 to 400 MBq '!!In or ¥Zr.
In larger mammals, for example humans, an indicated dosage range is of from 0.1 to 100 pg/kg

of the compound of the invention complexed with e.g., 10 to 5000 MBq *°Y or !""Lu.

In a further aspect, the instant invention is related to a composition, and a pharmaceutical

composition in particular, comprising the compound of the invention.

The pharmaceutical composition of the present invention comprises at least one compound of
the invention and, optionally, one or more carrier substances, excipients and/or adjuvants. The
pharmaceutical composition may additionally comprise, for example, one or more of water,
buffers such as, e.g., neutral buffered saline or phosphate buffered saline, ethanol, mineral oil,

vegetable oil, dimethylsulfoxide, carbohydrates such as e.g., glucose, mannose, sucrose or
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dextrans, mannitol, proteins, adjuvants, polypeptides or amino acids such as glycine,
antioxidants, chelating agents such as EDTA or glutathione and/or preservatives. Furthermore,
one or more other active ingredients may, but need not, be included in the pharmaceutical

composition of the invention.

The pharmaceutical composition of the invention may be formulated for any appropriate route
of administration, including, for example, topical such as, e.g., transdermal or ocular, oral,
buccal, nasal, vaginal, rectal or parenteral administration. The term parenteral as used herein
includes subcutaneous, intradermal, intravascular such as, e.g., intravenous, intramuscular,
intrathecal and intraperitoneal injection, as well as any similar injection or infusion technique.

A preferred route of administration is intravenous administration.

In an embodiment of the invention the compound of the invention comprising a radionuclide is
administered by any conventional route, in particular intravenously, e.g., in the form of
injectable solutions or suspensions. The compound of the invention may also be administered

advantageously by infusion, e.g., by an infusion of 30 to 60 min.

Depending on the site of the tumor, the compound of the invention may be administered as
close as possible to the tumor site, e.g., by means of a catheter. Such administration may be
carried out directly into the tumor tissue or into the surrounding tissue or into the afferent blood
vessels. The compound of the invention may also be administered repeatedly in doses,

preferably in divided doses.

According to a preferred embodiment of the invention, a pharmaceutical composition of the
invention comprises a stabilizer, e.g., a free radical scavenger, which inhibits autoradiolysis of
the compound of the invention. Suitable stabilizers include, e.g., serum albumin, ascorbic acid,
retinol, gentisic acid or a derivative thereof, or an amino acid infusion solution such, e.g., used
for parenteral protein feeding, preferably free from electrolyte and glucose, for example a
commercially available amino acid infusion such as Proteinsteril® KE Nephro. Ascorbic acid

and gentisic acid are preferred.

A pharmaceutical composition of the invention may comprise further additives, e.g., an agent
to adjust the pH between 7.2 and 7.4, e.g., sodium or ammonium acetate or Na2HPOA4.
Preferably, the stabilizer is added to the non-radioactive compound of the invention and
introduction of the radionuclide, for instance the complexation with the radionuclide, is
performed in the presence of the stabilizer, either at room temperature or, preferably, at a

temperature of from 40 to 120° C. The complexation may conveniently be performed under air
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free conditions, e.g., under N2 or Ar. Further stabilizer may be added to the composition after

complexation.

Excretion of the compound of the invention, particularly if the Effector is a radionuclide,
essentially takes place through the kidneys. Further protection of the kidneys from radioactivity
accumulation may be achieved by administration of lysine or arginine or an amino acid solution
having a high content of lysine and/or arginine, e.g., a commercially available amino acid
solution such as Synthamin®-14 or -10, prior to the injection of or together with the compound
of the invention, particularly if the Effector is a radionuclide. Protection of the kidneys may
also be achieved by administration of plasma expanders such as e.g., gelofusine, either instead
of or in addition to amino acid infusion. Protection of the kidneys may also be achieved by
administration of diuretics providing a means of forced diuresis which elevates the rate of
urination. Such diuretics include high ceiling loop diuretics, thiazides, carbonic anhydrase
inhibitors, potassium-sparing diuretics, calcium-sparing diuretics, osmotic diuretics and low
ceiling diuretics. A pharmaceutical composition of the invention may contain, apart from a
compound of the invention, at least one of these further compounds intended for or suitable for
kidney protection, preferably kidney protection of the subject to which the compound of the

invention is administered.

It will be understood by a person skilled in the art that the compound of the invention is
disclosed herein for use in various methods. It will be further understood by a person skilled in
the art that the composition of the invention and the pharmaceutical composition of the
invention can be equally used in said various methods. It will also be understood by a person
skilled in the art that the composition of the invention and the pharmaceutical composition are
disclosed herein for use in various methods. It will be equally understood by a person skilled in

the art that the compound of the invention can be equally used in said various methods.

It will be acknowledged by a person skilled in the art that the composition of the invention and
the pharmaceutical composition of the invention contain one or more further compounds in
addition to the compound of the invention. To the extent that such one or more further
compounds are disclosed herein as being part of the composition of the invention and/or of the
pharmaceutical composition of the invention, it will be understood that such one or more further
compounds can be administered separately from the compound of the invention to the subject
which is exposed to or the subject of a method of the invention. Such administration of the one
or more further compounds can be performed prior, concurrently with or after the

administration of the compound of the invention. It will also be acknowledged by a person
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skilled in the art that in a method of the invention, apart from a compound of the invention, one
or more further compound may be administered to a subject. Such administration of the one or
more further compounds can be performed prior, concurrently with or after the administration
of the compound of the invention. To the extent that such one or more further compounds are
disclosed herein as being administered as part of a method of the invention, it will be understood
that such one or more further compounds are part of a composition of the invention and/or of a
pharmaceutical composition of the invention. It is within the present invention that the
compound of the invention and the one or more further compounds may be contained in the
same or a different formulation. It is also within the present invention that the compound of the
invention and the one or more further compounds are not contained in the same formulation,
but are contained in the same package containing a first formulation comprising a compound
of the invention, and a second formulation comprising the one or more further compounds,

whereby the type of formulation may be the same or may be different.

It is within the present invention that more than one type of a compound of the invention is
contained in the composition of the invention and/or the pharmaceutical composition of the
invention. It is also within the present invention that more than one type of a compound of the

invention is used, preferably administered, in a method of the invention.

It will be acknowledged that a composition of the invention and a pharmaceutical composition

of the invention may be manufactured in conventional manner.

Radiopharmaceuticals have decreasing content of radioactivity with time, as a consequence of
the radioactive decay. The physical half-life of the radionuclide is often short for
radiopharmaceutical diagnostics. In these cases, the final preparation has to be done shortly
before administration to the patient. This is in particular the case for positron emitting
radiopharmaceuticals for tomography (PET radiopharmaceuticals). It often leads to the use of

semi-manufactured products such as radionuclide generators, radioactive precursors and kits.

Preferably, a kit of the invention comprises apart from one or more than one compounds of the
invention typically at least one of the followings: instructions for use, final preparation and/or
quality control, one or more optional excipient(s), one or more optional reagents for the labeling
procedure, optionally one or more radionuclide(s) with or without shielded containers, and
optionally one or more device(s), whereby the device(s) is/are selected from the group
comprising a labeling device, a purification device, an analytical device, a handling device, a

radioprotection device or an administration device.
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Shielded containers known as "pigs" for general handling and transport of radiopharmaceutical
containers come in various configurations for holding radiopharmaceutical containers such as
bottles, vials, syringes, etc. One form often includes a removable cover that allows access to
the held radiopharmaceutical container. When the pig cover is in place, the radiation exposure

is acceptable.

A labeling device is selected from the group of open reactors, closed reactors, microfluidic
systems, nanoreactors, cartridges, pressure vessels, vials, temperature controllable reactors,

mixing or shaking reactors and combinations thereof.

A purification device is preferably selected from the group of ion exchange chromatography
columns or devices, size-exclusion chromatography columns or devices, affinity
chromatography columns or devices, gas or liquid chromatography columns or devices, solid

phase extraction columns or devices, filtering devices, centrifugations vials columns or devices.

An analytical device is preferably selected from the group of tests or test devices to determine
the identity, radiochemical purity, radionuclidic purity, content of radioactivity and specific

radioactivity of the radiolabelled compound.

A handling device is preferably selected from the group consisting of devices for mixing,

diluting, dispensing, labeling, injecting and administering radiopharmaceuticals to a subject.

A radioprotection device is used in order to protect doctors and other personnel from radiation
when using therapeutic or diagnostic radionuclides. The radioprotection device is preferably
selected from the group consisting of devices with protective barriers of radiation-absorbing
material selected from the group consisting of aluminium, plastics, wood, lead, iron, lead glass,
water, rubber, plastic, cloth, devices ensuring adequate distances from the radiation sources,
devices reducing exposure time to the radionuclide, devices restricting inhalation, ingestion, or
other modes of entry of radioactive material into the body and devices providing combinations

of these measures.

An administration device is preferably selected from the group of syringes, shielded syringes,
needles, pumps, and infusion devices. Syringe shields are commonly hollow cylindrical
structures that accommodate the cylindrical body of the syringe and are constructed of lead or
tungsten with a lead glass window that allows the handler to view the syringe plunger and liquid

volume within the syringe.
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It is within the presen invention that the term “in an embodiment” or “in an embodiment of the

invention” refers to each and any aspect of the invention, including any embodiment thereof.

The present invention is now further illustrated by reference to the following figures and

examples from which further features, embodiments and advantages, may be taken, wherein

Fig. 1 shows the amino acid sequence of human GIPR (SEQ ID NO: 1); and

Fig. 2 shows a scheme illustrating the topology of a bio-distribution modifier
comprised by the N-terminal modification group A (Fig. 2A) and a bio-
distribution modifier comprised by the C-terminal group C-term (Fig.
2B); in case of the bio-distribution modifier comprised by the N-terminal
modification group, the bio-distribution modifier comprises a carboxylic
acid to which a linking chemical moiety is connected which links one or
two first level alkyl groups which bear primary hydroxyl groups or to
which second level alkyl groups bearing primary hydroxyl groups are
connected; and in case of the bio-distribution modifier comprised by the
C-terminal group C-term, the bio-distribution modifier comprises an
amino acid with a side chain to which a linking chemical moiety is
connected which links one or two first level alkyl groups which bear
primary hydroxyl groups or to which second level alkyl groups bearing

primary hydroxyl groups are connected.

The following Examples have been included to provide guidance to one of ordinary skill in the
art for practicing representative embodiments of the presently disclosed subject matter. In light
of the present disclosure and the general level of skill in the art, those of skill can appreciate
that the following examples are intended to be exemplary only and that numerous changes,
modifications, and alterations can be employed without departing from the scope of the
presently disclosed subject matter. The synthetic descriptions and specific examples that follow
are only intended for the purposes of illustration, and are not to be construed as limiting in any

manner to make compounds of the disclosure by other methods.
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EXAMPLES

Abbreviations used in the instant application and the following examples in particular are as

follows:
°C means degree celsius
MnCls means Indium-111 chloride
7"LuCls means Lutetium-177 chloride
4PL means four parameter logistic
ACN means acetonitrile
ADCC means antibody-dependent cellular cytotoxicity
Alloc means allyloxycarbonyl
amu means atomic mass unit
aq. means aqueous
AUC means area under the curve
Bio means D-Biotin
BSA means bovine serum albumin
Calc means Calculated
cAMP means cyclic adenosine monophosphate
CAR-T means chimeric antigen receptor T
cDNA means complementary DNA
CHO means chinese hamster ovarian
CM means ChemmatrixTM
CMV means cytomegalovirus
CO: means carbon dioxide
CT means computed tomography
Da means Dalton
DAD means diode array detector
DCM means dichloromethane
Dde means N-(1-(4,4-dimethyl-2,6-dioxocyclohexylidene)ethyl)
DEG means di(ethylene glycol)
DIC means N,N'-Diisopropylcarbodiimide
DICOM means digital Imaging and Communications in Medicine
DIPEA means N,N-Diisopropylethylamine
DMEM means Dulbecco's Modified Eagle Medium
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DMF
DMSO
DOTA

DOTA(OtBu);-OH

DOTA-NHS
DTPA
DTT
eg.
ECso
EDT
EDTA
ELSD
eq.

ESI
Et20
EtOAc
FACS
FCS
Fmoc
GBq
GHRH
GIP
GIPR
GLP-1
GLP-2
G-PCR

HO
HATU

HCI

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means
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dimethylformamide

dimethyl sulfoxide

dodecane tetraacetic acid - 2,2',2",2""'-(1,4,7,10-
Tetraazacyclododecane-1,4,7,10-tetrayl )tetraacetic acid
DOTA-tris(tert-butyl ester), Tri-tert-butyl 1,4,7,10-
tetraazacyclododecane-1,4,7,10-tetraacetate

DOTA N-hydroxysuccinimide ester
Diethylenetriamine pentaacetate

Dithiothreitol

for example (exempli gratia)

half-maximal excitatory concentration
1,2-ethanedithiol

ethylenediaminetetraacetic acid

Evaporative Light Scattering Detector

equivalent

electrospray ionization

diethylether

ethylacetate

fluorescence-activated cell sorting

fetal calf serum

9-Fluorenyloxycarbonyl

gigabecquerel

Growth hormone-releasing hormone
glucose-dependent insulinotropic polypeptide
glucose-dependent insulinotropic polypeptide receptor
Glucagon-like peptide-1

Glucagon-like peptide-2

G-protein coupled receptor

hour(s)

water

Hexafluorophosphate Azabenzotriazole Tetramethyl Uronium -

1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
b]pyridinium 3-oxide hexafluorophosphate
Hydrogen chloride
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HEK
HEPES
HFIP
HOAc
HPLC
ie.
IC50
ID
ID/g
IDBS
Kb
kDa
kDa

K;

Koft

Kon
kVp
LC
LC/TOF-MS
LC-MS
M

m/z
MAPK
max.
MBq
MeCN
MeOH
MeV
MFI
min
MTBE
Mtt

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means
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Human embryonic kindey
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
hexafluoro isopropanol

acetic acid

high performance liquid chromatography
that is (id est)

half-maximal inhibitory concentration
injected dose

injected dose per gram

ID Business Solutions

dissociation constant

1000 Dalton or Kilo

kilo Dalton

inhibitory constant

dissociation rate

association rate

peak kilovoltage

Liquid chromatography

liquid chromatography time-of-flight mass spectrometry
Liquid chromatography mass spectrometry
molar or mol per Liter

mass divided by charge
mitogen-activated protein kinase
maximum

megabecquerel

acetonetrile

methanol

mega electron volt

Median flourescence intensities
minute(s)

methyl-tert-butyl ether

4-Methyltrityl

molecular weight

not determined
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N3Tap
NaCl
NaHCO3
NEP
NET
NHS
NMP
NMR
OtBu

SCID
SCK

secC

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means

means
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L-(4R)-Azidoproline

sodium chloride

sodium hydrogencarbonate

neutral endopeptidase

neuroendocrine tumor
N-hydroxysuccinimide
N-Methyl-2-pyrrolidone

Nuclear Magnetic Resonance

tert Butyl ester as protecting group

for analytical purpose (quality grade)
Poly(ADP-ribose) polymerases

phosphate buffered saline

phosphate buffered saline containing Tween
the negative log of the EC50 value when converted to molar
positron emission tomography

potential of hydrogen

the negative log of the IC50 value when converted to molar
negative decadic logarithm of dissociation constant
parts per million

preparative

peptide receptor radionuclide therapy
Polystyrene

quadrupole time-of-flight

relative fluorescence unit

relative luminescence values

reversed phase

rounds per minute

Roswell Park Memorial Institute

room temperature

retention time

resonance units

severe combined immunodeficiency

Single cycle kinetic

second
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SPECT means single photon emission computed tomography

SPPS means solid phase peptide synthesis

SPR means surface plasmon resonance

ti2 means Dissociation half-life, equals In 2/kos for 1** order dissociation
process

TBDMS means tert Butyl-dimethyl-silyl

tBu means tert Butyl ether as protecting group

tBuO means tert Butyl ester as protecting group

TFA means trifluoroacetate or trifluoroacetic acid

TG means tentagel

THF means tetrahydrofurane

TIPS means triisopropyl silane

TLC means thin layer chromatography

TOF-MS means tof-of-flight mass spectrometry

UHPLC means ultrahigh performance liquid chromatography

uv means ultraviolet

VGT means vertical gene transfer

Example 1: Material and Methods

The materials and methods as well as general methods are further illustrated by the following

examples.
Solvents:

Solvents are used in the specified quality without further purification. Acetonitrile (Super
Gradient, HPLC, VWR - for analytical purposes; PrepSolv, Merck — for preparative purposes);
dichloromethane  (synthesis, Roth); ethyl acetate (synthesis grade, Roth);
N,N-dimethylformamide (peptide synthesis grade, Biosolve); 1-methyl-2-pyrolidone (peptide
grade, IRIS BioTech) 1,4-dioxane (reinst, Roth); methanol (p. a., Merck).

Water: Milli-Q Plus, Millipore, demineralized.
Chemicals:
Chemicals are synthesized according to or in analogy to literature procedures or purchased from

Sigma-Aldrich-Merck (Deisenhofen, Germany), Bachem (Bubendorf, Switzerland), VWR
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(Darmstadt, Germany), Novabiochem (Merck Group, Darmstadt, Germany), Acros Organics
(distribution company Fisher Scientific GmbH, Schwerte, Germany), Iris Biotech
(Marktredwitz, Germany), Amatek Chemical (Jiangsu, China), Roth (Karlsruhe, Deutschland),
Molecular Devices (Chicago, USA), Biochrom (Betlin, Germany), Peptech (Cambridge, MA,
USA), Synthetech (Albany, OR, USA), Pharmacore (High Point, NC, USA), PCAS Biomatrix
Inc (Saint-Jean-sur-Richelieu, Quebec, Canada), Alfa Aesar (Karlsruhe, Germany), Tianjin
Nankai Hecheng S&T Co., Ltd (Tianjin, China), CheMatech (Dijon, France), JenKem
Technology (Plano, TX, USA), Trimen Chemicals (Lodz, Poland), BLD Pharmatech GmbH
and Anaspec (San Jose, CA, USA), LinkChem Co., Ltd. (Shanghai, China) or other companies

and used in the assigned quality without further purification.

3-((2.2-dimethyl-1,3-dioxan-5-yl)methoxy)-2-(((2.2-dimethyl-1.3-dioxan-5-
yl)methoxy)methyl)propanal (Isopropylidene-HPD2:HPD-aldehyde)

st
.,

was synthesized by LinkChem Co., Ltd. (Shanghai, China). Analytical data: 'TH-NMR (400 MHz,
CDCl3)89.75(d, J =13 Hz, 1H), 3.95 (dd, J=11.9, 42 Hz, 5H), 3.81 — 3.67 (m, 8H), 3.50 (d,
J=6.8Hz 4H),2.77 (pd, ] =57, 1.3 Hz, 1H), 1.93 (ddt, ] =8.4, 6.4, 3.2 Hz, 2H), 1.41 (d, J =
13.8 Hz, 12H).; ESI: m/z 361.3 [M+H]"; MW = 360.45; CisH3207.

5.5'-(((2-(azidomethyl)propane-1.3-divl)bis(oxy))bis(methylene))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HPD2:HPD-azide)

o) N3 o)
o X
was synthesized by LinkChem Co., Ltd. (Shanghai, China). Analytical data: "H-NMR (400 MHz,
CDCl3) 63.96(dd,J=11.8, 42 Hz, 4H), 3.73 (dd, J=11.8, 6.4 Hz, 4H), 3.52 — 3.36 (m, 10H),

2.14(h,J=6.0Hz 1H), 1.97 (pt, ] = 6.6, 4.2 Hz, 2H), 1.42 (d, J = 11.3 Hz, 12H); ESIm/z 3838 4
[M+H]"; MW = 387.48; C1sH33N30s.

5.5'-(((2-(azidomethyl)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)methyl)propane-1.3-
diyl)bis(oxy))bis(methylene))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HPD3:PEO-azide)
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4

R
SR

o]

s

0

was synthesized by LinkChem Co., Ltd. (Shanghai, China). Analytical data: '"H-NMR (400 MHz,
CDCl3) 6 3.94 (dd, J = 11.8, 4.3 Hz, 6H), 3.72 (dd, J = 11.7, 6.8 Hz, 6H), 3.42 (d, ] = 6.6 Hz,
6H), 3.40 — 3.28 (m, 8H), 2.06 — 1.92 (m, 3H), 1.42 (d, J = 9.0 Hz, 18H); ESI m/z 546.5 [M+H]";
MW = 545.67; C16H47N30o.

1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)oxy)propan-2-one (Isopropylidene-HAC2:HAC-one)

X

[o2Ne]

Y
Pt

is synthesized as follows:

To a solution of 2,2-dimethyl-1,3-dioxan-5-ol (0.52 g, 4.0 mmol) in DMF (10 mL) a suspension of NaH
(60% in mineral oil, 0.24 g, 6.0 mmol) in THF (2 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then 1,3-dibromoacetone (0.46 g, 2.0 mmol) is added and the mixture allowed to warm to 10
°C within 3 hours. The solution is stirred ovemight, then poured into ice-water and the extracted with
ethyl acetate (60 mL). The organic phase is successively washed with 0.1 N HCl (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SQOs, and filtered. The filtrate
is concentrated under reduced pressure and the residue purified by silica gel column chromatography
with ethyl acetate and cyclohexane. "H NMR confirms identity of the target compound. CisHxs07 (MW
=318.363).

1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)propan-2-one (Isopropylidene-HPD2:HAC-one)
%/0
O\J\
T
o} 0 o

is synthesized as follows:
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To a solution of (2,2-dimethyl-1,3-dioxan-5-yl)methanol (0.59 g, 4.0 mmol) in DMF (10 mL) a
suspension of NaH (60% in mineral oil, 0.24 g, 6.0 mmol) in THF (2 mL) is added at 0 °C and the
mixture stirred for 20 minutes. Then 1,3-dibromoacetone (0.46 g, 2.0 mmol) is added and the mixture
allowed to warm to 10 °C within 3 hours. The solution is stirred overnight, then poured into ice-water
and the extracted with ethyl acetate (60 mL). The organic phase is successively washed with 0.1 N HC1
(2x 20 mL) and saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SOs, and
filtered. The filtrate is concentrated under reduced pressure and the residue purified by silica gel column
chromatography with ethyl acetate and cyclohexane. "H NMR confirms identity of the target compound.
C17H3007 (MW =346 .417).

3-bromo-2-(bromomethyl)-N-methoxy-N-methylpropanamide

is synthesized as follows:

To a solution of 3-bromo-2-(bromomethyl)propanoyl chloride (0.93 g, 3.5 mmol) and
N,O-dimethylhydroxylamine hydrochloride (0.34 g, 3.5 mmol) in DCM (10mL) at 0 °C, DIPEA (1.17
mL, 7mmol) is added. The mixture is allowed to warm to room temperature and then stirred for 2 hours.
The organic phase is successively washed with 0.1 N HC1 (2x 20 mL) and saturated sodium chloride
solution (2x 20 mL), dried over anhydrous Na,SOs4, and filtered. The filtrate is concentrated under

reduced pressure. The crude material is used in the following steps without further purification.

3-((2.2-dimethyl-1.3-dioxan-5-yl)oxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)-N-methoxy-N-

methylpropanamide

X

fonat

is synthesized as follows:

To a solution of 2,2-dimethyl-1,3-dioxan-5-0l (0.52 g, 4.0 mmol) in DMF (10 mL) a suspension of NaH
(60% in mineral oil, 0.24 g, 6.0 mmol) in THF (2 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then 3-bromo-2-(bromomethyl)-N-methoxy-N-methylpropanamide (0.58 g, 2 mmol) is added
and the mixture allowed to warm to 10 °C within 2 hours. The solution is stirred overnight, then poured
into ice-water and the extracted with ethyl acetate (60 mL). The organic phase is successively washed

with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20 mL), dried over anhydrous
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Na>S04, and filtered. The filtrate is concentrated under reduced pressure and the residue purified by
silica gel column chromatography with ethyl acetate and cyclohexane. "H NMR confirms identity of the
target compound. CisH3sNOs (MW =391.457).

3-((2.2-dimethyl-1.3-dioxan-5-yl)oxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)propanal
(Isopropylidene-HA C2:HPD-aldehyde)

X

oy

is synthesized as follows:

3-((2,2-dimethyl-1,3-dioxan-5-yl)oxy)-2-(((2,2-dimethyl-1,3-dioxan-5-yl)oxy)methyl)-N-methoxy-N-

methylpropanamide (0.22 g, 0.56 mmol) is dissolved in THF (5 mL, dry) in an inert atmosphere. The
solution is cooled to -15 °C and the solution of diisobutylaluminiumhydride in THF (1M, 1 mL, 1 mmol)
is added dropwise. The solution is allowed to warm to room temperature and subsequently stirred for 4
hours. Then the solution is cooled to 0 °C and water added dropwise. After dissolution of the precipitate
by addition of 0.1 N HCI the mixture is extracted with ethyl acetate (10 mL, 2x). The combined organic
layers are washed with saturated sodium chloride solution (2x 20 mL). After phase separation the
organic phase is dried over anhydrous Na>SQs, and filtered. The filtrate is concentrated under reduced
pressure and the residue purified by silica gel column chromatography with ethyl acetate and

cyclohexane. '"H NMR confirms identity of the target compound. C16Hz2s07 (MW = 332.390).

3-(tert-butoxy)-2.2-bis(tert-butoxymethyl)propanoic acid

OtBu

tBuO OH
tBuO

is synthesized as follows:

Ethyl 3-hydroxy-2,2-bis(hydroxymethyl)propanoate (1 g, 5.6 mmol) is filled into a 250 mL Schott
bottle, which is topped with a septum and closed with a Schott screw cap with a hole. The bottle is place
into liquid nitrogen and gaseous isobutylene is introduced via a cannula and condensed into bottle.
Sulfuric acid (0.2 mL) is added to the frozen mixture. The bottle is allowed to warm to 0 °C and the
mixture stirred for 4 hours. Then a potassium hydroxid solution (2 M, 10 mL) and subsequently
methanol (10 mL) is added to the mixture. The excess isobutylene is carefully allowed to evaporate and
the solution stirred overnight. After the mixture is neutralized by addition of 0.1 N HCI, the volume

reduced to a minimum and then extracted with DCM (2x 20 mL). The combined organic layers are
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washed with saturated sodium chloride solution (2x 20 mL). After phase separation the organic phase is
dried over anhydrous Na;SO,, and filtered. The filtrate is concentrated under reduced pressure and the
residue purified by silica gel column chromatography with ethyl acetate and cyclohexane. 'H NMR
confirms identity of the target compound. Ci7H340s (MW = 318.450).

3-(tert-butoxv)-2.2-bis(tert-butoxymethyl)-N-methoxy-N-methylpropanamide

is synthesized as follows:

To the solution of 3-(tert-butoxy)-2,2-bis(tert-butoxymethyl)propanoic acid (1 g, 3.14 mmol) and
DIPEA (1.56 mL, 9.43 mmol) in DMF (5 mL), HATU (1.2 g, 3.14 mmol) is added. The solution is left
to stir for 5 min, before addition of N,O-dimethylhydroxylamine hydrochloride (0.3 g, 3.14 mmol). After
1 hour the mixture is diluted with water (5 mL) and then extracted with ethyl acetate (10 mL, 2x). The
organic phase is successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution
(2x 20 mL), dried over anhydrous Na;SOs, and filtered. The filtrate is concentrated under reduced
pressure and the residue purified by silica gel column chromatography with ethyl acetate and
cyclohexane. '"H NMR confirms identity of the target compound. C1sH;sNOs (MW = 361.517).

3-(tert-butoxy)-2.2-bis(tert-butoxymethyl)propanal (tBu3-PEO-aldehyde)

OtBu
tBuO?&(H
tBuO
0o

is synthesized as follows:

3-(tert-butoxy)-2,2-bis(tert-butoxymethyl)-N-methoxy-N-methylpropanamide (1 g, 2.77 mmol) is
dissolved in THF (20 mL, dry) in an inert atmosphere. The solution is cooled to -15 °C and the solution
of diisobutylaluminiumhydride in THF (1 M, 3.5 mL, 3.5 mmol) is added dropwise. The solution is
allowed to warm to room temperature and subsequently stirred for 4 hours. Then the solution is cooled
to 0 °C and water added dropwise. After dissolution of the precipitate by addition of 0.1 N HCI the
mixture is extracted with ethyl acetate (10 mL, 2x). The combined organic layers are washed with
saturated sodium chloride solution (2x 20 mL). After phase separation the organic phase is dried over
anhydrous Na;SO., and filtered. The filtrate is concentrated under reduced pressure and the residue
purified by silica gel column chromatography with ethyl acetate and cyclohexane. 'H NMR confirms
identity of the target compound. Ci17H3404 (MW = 302.450).
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2.2-dimethyl-1.3-dioxan-5-yl 4-methylbenzenesulfonate

Qgp Ji\ﬁ

g

1s synthesized as follows:

2,2-Dimethyl-1,3-dioxan-5-01 (200 mg, 1.51 mmol) is dissolved in DCM (30 mL). To the solution p-
toluenesulfonyl chloride (420 mg, 2.20 mmol) and triethylamine (420 uL, 2.97 mmol) are added. The
reaction solution is stirred for 3 hours and then successively washed with 0.1 N HCI (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL). After phase separation the organic phase is dried over
anhydrous Na,SO., and filtered. The filtrate is concentrated under reduced pressure and the residue
purified by silica gel column chromatography with DCM/MeOH (99:1). 'H NMR confirms identity of
the target compound. Ci3Hi30sS (MW = 286.346).

(2.2-dimethyl-1.3-dioxan-5-yl)methyl 4-methylbenzenesulfonate

is synthesized as follows:

The solution of (2,2-dimethyl-1,3-dioxan-5-yl)methanol (1.5 g, 10.3 mmol) and triethylamine (1.71 mL,
12.3 mmol) in DCM (15 mL) is cooled to 0 °C. Then p-toluenesulfonyl chloride (2.15 g, 11.3 mmol) is
added. After allowing the solution to warm to room temperature, stirring is continued for lh. The
solution is then diluted with DCM (100 mL) and successively washed with 0.1 N HCI (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL). After phase separation the organic phase is dried over
anhydrous Na;SQOa, and filtered. The filtrate is concentrated under reduced pressure and the residue
purified by silica gel column chromatography with DCM/MeOH (99:1). '"H NMR confirms identity of
the target compound. C1sH200sS (MW = 300.372).

5.5'-((2-((benzyloxy)methyl)propane-1.3-diyl)bis(oxy))bis(2.2-dimethyl-1.3-dioxane)

e

Fopane!

is synthesized as follows:
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To the solution of 2-((benzyloxy)methyl)propane-1,3-diol (1 g, 5.1 mmol) in DMF (10 mL) a suspension
of NaH (60% in mineral oil, 0.48 g, 12.0 mmol) in THF (4 mL) is added at 0 °C and the mixture stirred
for 20 minutes. Then the solution of 2,2-dimethyl-1,3-dioxan-5-yl 4-methylbenzenesulfonate (2.9 g,
10.2 mmol) in DMF (10 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The
solution is stirred ovemight, then poured into ice-water and the extracted with ethyl acetate (60 mL).
The organic phase is successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride
solution (2x 20 mL), dried over anhydrous Na,SO4, and filtered. The filtrate is concentrated under
reduced pressure and the residue purified by silica gel column chromatography with ethyl acetate and

cyclohexane. '"H NMR confirms identity of the target compound. C23HzsO7 (MW = 424 .534)

5.5'-((2-(benzyloxy)propane-1.3-diyl)bis(oxy))bis(2.2-dimethyl-1.3-dioxane)

X

(O e

e}
SRaae
#\o
is synthesized as follows:

To the solution of 2-(benzyloxy)propane-1,3-diol (1g, 5.5 mmol) in DMF (10 mL) a suspension of NaH
(60% in mineral oil, 0.48 g, 12.0 mmol) in THF (4 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then the solution of 2,2-dimethyl-1,3-dioxan-5-y1 4-methylbenzenesulfonate (3.1 g, 11 mmol)
in DMF (10 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The solution is
stirred overnight, then poured into ice-water and the extracted with ethyl acetate (60 mL). The organic
phase is successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20
mL), dried over anhydrous Na;SQs, and filtered. The filtrate is concentrated under reduced pressure and
the residue purified by silica gel column chromatography with ethyl acetate and cyclohexane. "H NMR
confirms identity of the target compound. C»H3407 (MW = 410.507).

5.5'-(((2-(benzyloxy)propane-1.3-divl)bis(oxy))bis(methylene))bis(2.2-dimethyl-1.3-dioxanc)

o o
0
Lo LF
is synthesized as follows:

To the solution of 2-(benzyloxy)propane-1,3-diol (1g, 5.5 mmol) in DMF (10 mL) a suspension of NaH
(60% in mineral oil, 0.48 g, 12.0 mmol) in THF (4 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then the solution of (2,2-dimethyl-1,3-dioxan-5-yl)methyl 4-methylbenzenesulfonate (3.3 g,
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11 mmol) in DMF (10 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The
solution is stirred overnight, then poured into ice-water and the extracted with ethyl acetate (60 mL).
The organic phase is successively washed with 0.1 N HC1 (2x 20 mL) and saturated sodium chloride
solution (2x 20 mL), dried over anhydrous Na,SOs, and filtered. The filtrate is concentrated under
reduced pressure and the residue purified by silica gel column chromatography with ethyl acetate and

cyclohexane. '"H NMR confirms identity of the target compound. C24Hz;s07 (MW = 438.561).

1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)propan-2-ol

OV IS

is synthesized as follows:

5,5'-(((2-(benzyloxy)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2,2-dimethyl-1,3-dioxane) (1 g, 2.3
mmol) and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol (10 mL). The mixture is vigorously
stirred in a hydrogen atmosphere for 4 hours. Then the catalyst is filtered and the solvent removed in the
vaccum. '"H NMR confirms identity of the target compound. C17H3207 (MW = 348 .436).

1.3-bis((2.2-dimethyl-1.3-dioxan-5-y1)oxy)propan-2-ol

lonanel

is synthesized as follows:

5,5'-((2-(benzyloxy)propane-1,3-diyl)bis(oxy))bis(2,2-dimethyl-1,3-dioxane) (1 g, 2.4 mmol) and Pd/C
(10 wt. %, 0.3 g) are dissolved/suspended in cthanol (10 mL). The mixture is vigorously stirred in a
hydrogen atmosphere for 4 hours. Then the catalyst is filtered and the solvent removed in the vaccum.

"H NMR confirms identity of the target compound. CisHs07 (MW = 320.382).

3-((2.2-dimethyl-1.3-dioxan-5-y1)oxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)propan-1-ol

HO.
O/j/OJ\/O\(\O
7\0 0’%

is synthesized as follows:

5,5'-((2-((benzyloxy)methyl)propane-1,3-diyl)bis(oxy))bis(2,2-dimethyl-1,3-dioxane) (1 g, 2.4 mmol)
and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol (10 mL). The mixture is vigorously stirred
in a hydrogen atmosphere for 4 hours. Then the catalyst is filtered and the solvent removed in the
vaccum. 'H NMR confirms identity of the target compound. CisHz;oO7 (MW = 334.409).
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5.5'-(((2-azidopropane-1.3-diyl)bis(oxy))bis(methylene))bis(2.2-dimethyl-1.3-dioxane)
(Isopropylidene-HPD2:HAC-azide)

TN o ko O

is synthesized as follows:

1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)propan-2-ol (1 g, 2.3 mmol) and 2-azido-1,3-
dimethylimidazolinium hexafluorophosphate (ADMP, 1 g, 3.4 mmol) are dissolved in THF (5 mL). At
0 °C 1,8 diazabicyclo(5.4.0)undec-7-ene (DBU, 1 mL, 6.8 mmol) is added to the solution and the
solution is stirred for 90 minutes. The combined organic layer is successively washed with 0.1 N HCI
(2x 20 mL) and saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SO4, and
filtered. The filtrate is concentrated under reduced pressure and the residue purified by silica gel column
chromatography with ethyl acetate and cyclohexane. 'H NMR confirms identity of the target compound.
Ci7H31N30s (MW = 373 .45).

5.5'-((2-azidopropane-1.3-diyl)bis(oxy))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HAC2:HAC-azide)

N3
O/j/o\/\/o\(\o
#\o o/%

is synthesized as follows:

1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)oxy)propan-2-ol (1 g, 24 mmol) and 2-azido-1,3-
dimethylimidazolinium hexafluorophosphate (ADMP, 1 g, 3.7 mmol) are dissolved in THF (5 mL). At
0 °C 1,8 diazabicyclo(5.4.0)undec-7-ene (DBU, 1.1 mL, 7.3 mmol) is added to the solution and the
solution is stirred for 90 minutes. Then water (10 mL) is added to the solution and the mixture is
extracted with ethyl acetate (2x 20 mL). The combined organic layer is successively washed with 0.1 N
HCI (2x 20 mL) and saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SO4, and
filtered. The filtrate is concentrated under reduced pressure and the residue purified by silica gel column
chromatography with ethyl acetate and cyclohexane. "H NMR confirms identity of the target compound.
Ci15sHa7N30s (MW = 345.396).

5.5'-((2-(azidomethyl)propane-1.3-diyl)bis(oxy))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HAC2:HPD-azide)

e

TORAR e
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is synthesized as follows:

3-((2,2-dimethyl-1,3-dioxan-5-yl)oxy)-2-(((2.2-dimethyl-1,3-dioxan-5-yl)oxy)methyl)propan-1-ol (1 g,
2.4 mmol) and 2-azido-1,3-dimethylimidazolinium hexafluorophosphate (ADMP, 1 g, 3.5 mmol) are
dissolved in THF (5 mL). At 0 °C 1.8 diazabicyclo(5.4.0)undec-7-ene (DBU, 1.1 mL, 7.1 mmol) is
added to the solution and the solution is stirred for 90 minutes. The combined organic layer is
successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20 mL),
dried over anhydrous Na;SO, and filtered. The filtrate is concentrated under reduced pressure and the
residue purified by silica gel column chromatography with ethyl acetate and cyclohexane. 'H NMR
confirms identity of the target compound. Ci¢H20N30s (MW = 359.423).

5.5'-((2-(azidomethyl)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)propane-1.3-
divl)bis(oxy))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HAC3:PEQO-azide)

o
U}

1s synthesized as follows:

To the solution of 2-(azidomethyl)-2-(hydroxymethyl)propane-1,3-diol (1g, 6.2 mmol) a suspension of
NaH (60% in mineral oil, 1 g, 24.8 mmol) in THF (6 mL) is added at 0 °C and the mixture stirred for
20 minutes. Then the solution of 2,2-dimethyl-1,3-dioxan-5-yl 4-methylbenzenesulfonate (5.3 g, 18.6
mmol) in DMF (10 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The solution
is stirred overnight, then poured into ice-water and the extracted with ethyl acetate (60 mL). The organic
phase is successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20
mL), dried over anhydrous Na;SOa, and filtered. The filtrate is concentrated under reduced pressure and
the residue purified by silica gel column chromatography with ethyl acetate and cyclohexane. "H NMR
confirms identity of the target compound. C23Ha1N300 (MW = 503.593)

5.5'-(((2-azido-2-(((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)methyl)propane-1.3-
divl)bis(oxy))bis(methylene))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HPD3:TRIS-azide)
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o%
é_/o
#/0 o
O\J\/OMS
(Y
0
is synthesized as follows:

To the solution of 2-azido-2-(hydroxymethyl)propane-1,3-diol (1g, 6.8 mmol) a suspension of NaH
(60% in mineral oil, 1.1 g, 27.2 mmol) in THF (6 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then the solution of (2,2-dimethyl-1,3-dioxan-5-yl)methyl 4-methylbenzenesulfonate (6.1 g,
20.4 mmol) in DMF (10 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The
solution is stirred overnight, then poured into ice-water and the extracted with ethyl acetate (60 mL).
The organic phase is successively washed with 0.1 N HC1 (2x 20 mL) and saturated sodium chloride
solution (2x 20 mL), dried over anhydrous Na>SOs, and filtered. The filtrate is concentrated under
reduced pressure and the residue purified by silica gel column chromatography with ethyl acetate and

cyclohexane. '"H NMR confirms identity of the target compound. C2sHisN3Og (MW = 531.647)

5.5'-((2-azido-2-(((2.2-dimethyl-1.3-dioxan-5-yl)oxv)methyl)propane-1.3-divl)bis(oxy))bis(2.2-

dimethyl-1.3-dioxane)

(Isopropylidene-HAC3:TRIS-azide)

o

ReteS
Q

is synthesized as follows:

To the solution of 2-azido-2-(hydroxymethyl)propane-1,3-diol (1g, 6.8 mmol) a suspension of NaH
(60% in mineral oil, 1.1 g, 27.2 mmol) in THF (6 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then the solution of 2,2-dimethyl-1,3-dioxan-5-yl 4-methylbenzenesulfonate (5.8 g, 20.4
mmol) in DMF (10 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The solution
is stirred overnight, then poured into ice-water and the extracted with ethyl acetate (60 mL). The organic
phase is successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20

mL), dried over anhydrous Na,SQOa, and filtered. The filtrate is concentrated under reduced pressure and
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the residue purified by silica gel column chromatography with ethyl acetate and cyclohexane. "H NMR
confirms identity of the target compound. C2H3oN30s (MW = 489.566).

benzyl (1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)propan-2-yl)carbamate

s

is synthesized as follows:

To the solution of benzyl (1,3-dihydroxypropan-2-yl)carbamate (1g, 4.4 mmol) a suspension of NaH
(60% in mineral oil, 0.4 g, 11.1 mmol) in THF (4 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then the solution of (2,2-dimethyl-1,3-dioxan-5-yl)methyl 4-methylbenzenesulfonate (2.7 g,
8.9 mmol) in DMF (5 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The
solution is stirred ovemight, then poured into ice-water and the extracted with ethyl acetate (60 mL).
The organic phase is successively washed with 0.1 N HC1 (2x 20 mL) and saturated sodium chloride
solution (2x 20 mL), dried over anhydrous Na,SO4, and filtered. The filtrate is concentrated under
reduced pressure and the residue purified by silica gel column chromatography with ethyl acetate and

cyclohexane. '"H NMR confirms identity of the target compound. C2sH;oNOs (MW = 481.586).

benzyl (1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)oxy)propan-2-yl)carbamate

NHCbz
O/j/o\)\/o\f\o
4\0 o)<

is synthesized as follows:

To the solution of benzyl (1,3-dihydroxypropan-2-yl)carbamate (1g, 4.4 mmol) a suspension of NaH
(60% in mineral oil, 0.4 g, 11.1 mmol) in THF (4 mL) is added at 0 °C and the mixture stirred for 20
minutes. Then the solution of 2,2-dimethyl-1,3-dioxan-5-y1 4-methylbenzenesulfonate (2.5 g, 8.9 mmol)
in DMF (5 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The solution is stirred
overnight, then poured into ice-water and the extracted with ethyl acetate (60 mL). The organic phase is
successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20 mL),
dried over anhydrous Na;SQ., and filtered. The filtrate is concentrated under reduced pressure and the
residue purified by silica gel column chromatography with ethyl acetate and cyclohexane. 'H NMR
confirms identity of the target compound. C2;H3sNOs (MW = 453.532).

benzyl (3-((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)

methyl)propyl)carbamate

NHCbz

e O
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is synthesized as follows:

To the solution of benzyl (3-hydroxy-2-(hydroxymethyl)propyl)carbamate (1g, 4.2 mmol) a suspension
of NaH (60% in mineral oil, 0.4 g, 10.4 mmol) in THF (4 mL) is added at 0 °C and the mixture stirred
for 20 minutes. Then the solution of (2,2-dimethyl-1,3-dioxan-5-yl)methyl 4-methylbenzenesulfonate
(2.5 g, 8.4 mmol) in DMF (5 mL) is added and the mixture allowed to warm to 10 °C within 2 hours.
The solution is stirred overnight, then poured into ice-water and the extracted with ethyl acetate (60
mL). The organic phase is successively washed with 0.1 N HCl (2x 20 mL) and saturated sodium
chloride solution (2x 20 mL), dried over anhydrous Na>SOs, and filtered. The filtrate is concentrated
under reduced pressure and the residue purified by silica gel column chromatography with ethyl acetate
and cyclohexane. "H NMR confirms identity of the target compound. C2sHsiNOg (MW = 495.613).

benzyl (3-((2.2-dimethvl-1.3-dioxan-5-yl)oxy)-2-(((2.2-dimethyl-1.3-dioxan-5-y])oxy)methyl)
propvl)carbamate
NHCbz

ey

is synthesized as follows:

To the solution of benzyl (3-hydroxy-2-(hydroxymethyl)propyl)carbamate (1g, 4.2 mmol) a suspension
of NaH (60% in mineral oil, 0.4 g, 10.4 mmol) in THF (4 mL) is added at 0 °C and the mixture stirred
for 20 minutes. Then the solution of 2,2-dimethyl-1,3-dioxan-5-yl 4-methylbenzenesulfonate (2.4 g, 8.4
mmol) in DMF (5 mL) is added and the mixture allowed to warm to 10 °C within 2 hours. The solution
is stirred overnight, then poured into ice-water and the extracted with ethyl acetate (60 mL). The organic
phase is successively washed with 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20
mL), dried over anhydrous Na;SOa, and filtered. The filtrate is concentrated under reduced pressure and
the residue purified by silica gel column chromatography with ethyl acetate and cyclohexane. "H NMR
confirms identity of the target compound. C24H37NOs (MW = 467.559).

benzyl (1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)

methyl)propan-2-yl)carbamate

P

[N e)

Nata
A0

is synthesized as follows:

NHCbz
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To the solution of benzyl (1,3-dihydroxy-2-(hydroxymethyl)propan-2-yl)carbamate (1g, 3.9 mmol) a
suspension of NaH (60% in mineral oil, 0.6 g, 15.7 mmol) in THF (6 mL) is added at 0 °C and the
mixture stirred for 20 minutes. Then the solution of (2,2-dimethyl-1.3-dioxan-5-yl)methyl 4-
methylbenzenesulfonate (3.5 g, 11.8 mmol) in DMF (10 mL) is added and the mixture allowed to warm
to 10 °C within 2 hours. The solution is stirred overnight, then poured into ice-water and the extracted
with ethyl acetate (60 mL). The organic phase is successively washed with 0.1 N HCI (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SQOs, and filtered. The filtrate
is concentrated under reduced pressure and the residue purified by silica gel column chromatography
with ethyl acetate and cyclohexane. 'H NMR confirms identity of the target compound. Cs3HssNOy
(MW = 639.783).

benzyl (1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)oxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)

propan-2-yl)carbamate

o
o\_?
c? NHCbz
S
%O
o)
o)

is synthesized as follows:

To the solution of benzyl (1,3-dihydroxy-2-(hydroxymethyl)propan-2-yl)carbamate (1g, 3.9 mmol) a
suspension of NaH (60% in mineral oil, 0.6 g, 15.7 mmol) in THF (6 mL) is added at 0 °C and the
mixture stirred for 20 minutes. Then the solution of 2.2-dimethyl-1,3-dioxan-5-yl 4-
methylbenzenesulfonate (3.4 g, 11.8 mmol) in DMF (10 mL) is added and the mixture allowed to warm
to 10 °C within 2 hours. The solution is stirred overnight, then poured into ice-water and the extracted
with ethyl acetate (60 mL). The organic phase is successively washed with 0.1 N HC1 (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SQOs, and filtered. The filtrate
is concentrated under reduced pressure and the residue purified by silica gel column chromatography
with ethyl acetate and cyclohexane. 'H NMR confirms identity of the target compound. C3oHssNOy
(MW =597.702).

benzyl (3-((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)-2.2-bis(((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)

methyl)propyl)carbamate
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is synthesized as follows:

To the solution of benzyl (3-hydroxy-2,2-bisthydroxymethyl)propyl)cartbamate (lg, 3.7 mmol) a
suspension of NaH (60% in mineral oil, 0.6 g, 14.9 mmol) in THF (6 mL) is added at 0 °C and the
mixture stirred for 20 minutes. Then the solution of (2,2-dimethyl-1,3-dioxan-5-yl)methyl 4-
methylbenzenesulfonate (3.3 g, 11.1 mmol) in DMF (10 mL) is added and the mixture allowed to warm
to 10 °C within 2 hours. The solution is stirred overnight, then poured into ice-water and the extracted
with ethyl acetate (60 mL). The organic phase is successively washed with 0.1 N HCI (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SQOa, and filtered. The filtrate
is concentrated under reduced pressure and the residue purified by silica gel column chromatography
with ethyl acetate and cyclohexane. '"H NMR confirms identity of the target compound. C34HssNO1;
(MW = 653.81).

benzyl (3-((2.2-dimethyl-1.3-dioxan-5-yl)oxy)-2.2-bis(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)
propyvl)carbamate

wa

0]

e
e

o

is synthesized as follows:

To the solution of benzyl (3-hydroxy-2,2-bisthydroxymethyl)propyl)carbamate (lg, 3.7 mmol) a
suspension of NaH (60% in mineral oil, 0.6 g, 14.9 mmol) in THF (6 mL) is added at 0 °C and the
mixture stirred for 20 minutes. Then the solution of 2,2-dimethyl-1,3-dioxan-5-yl 4-
methylbenzenesulfonate (3.2 g, 11.1 mmol) in DMF (10 mL) is added and the mixture allowed to warm
to 10 °C within 2 hours. The solution is stirred overnight, then poured into ice-water and the extracted
with ethyl acetate (60 mL). The organic phase is successively washed with 0.1 N HCI (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SOs, and filtered. The filtrate

is concentrated under reduced pressure and the residue purified by silica gel column chromatography
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with ethyl acetate and cyclohexane. '"H NMR confirms identity of the target compound. Cs31HioNO1;
MW =611.729).

1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)methoxy

(Isopropylidene-HPD2:HAC-amine)

T ot O

is synthesized as follows:

Benzyl (1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)propan-2-yl)carbamate (1 g, 2.1 mmol) and
Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol (10 mL). The mixture is vigorously stirred in
a hydrogen atmosphere for 4 hours. Then the catalyst is filtered and the solvent removed in the vaccum.

"H NMR confirms identity of the target compound. C17H3;3sNOs (MW = 347 452).

1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)oxy)propan-2-amine

(Isopropylidene-HAC2:HAC-amine)

NH,
O/TO\)\/O\CO
4\0 o)<

is synthesized as follows:

Benzyl (1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)oxy)propan-2-yl)carbamate (1 g, 2.2 mmol) and Pd/C
(10 wt. %, 0.3 g) are dissolved/suspended in ethanol (10 mL). The mixture is vigorously stirred in a
hydrogen atmosphere for 4 hours. Then the catalyst is filtered and the solvent removed in the vaccum. .
"H NMR confirms identity of the target compound. C15sH2sNOs (MW = 319.398).

3-((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)-2-(((2.2-dimethvl-1.3-dioxan-5-yl)methoxy)methyl)

propan-1-amine

(Isopropylidene-HPD2:HPD-amine)

%/o NH, o\é
OJ\/OJ/\/OJ/\/O
is synthesized as follows:

Benzyl (3-((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)-2-(((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)
methyl)propyl)carbamate (1 g, 2 mmol) and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol

(10 mL). The mixture is vigorously stirred in a hydrogen atmosphere for 4 hours. Then the catalyst is
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filtered and the solvent removed in the vaccum. '"H NMR confirms identity of the target compound.

CisH3sNOs (MW =361.479).

3-((2.2-dimethyl-1.3-dioxan-5-yl)ox 2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)propan-1-amine

(Isopropylidene-HAC2:HPD-amine)

Eoasiel

is synthesized as follows:

Benzyl (3-((2,2-dimethyl-1,3-dioxan-5-y1)oxy)-2-(((2,2-dimethyl-1,3-dioxan-5-yl)oxy)methyl)propyl)
carbamate (1 g, 2.1 mmol) and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol (10 mL). The
mixture is vigorously stirred in a hydrogen atmosphere for 4 hours. Then the catalyst is filtered and the
solvent removed in the vaccum. 'H NMR confirms identity of the target compound. C1sH31NOs (MW =
333.425).

1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl )methoxy)methyl)

ropan-2-amine

(Isopropylidene-HPD3:TRIS-amine)

K

o” ©O

Yo;z{%
Ly

is synthesized as follows:

Benzyl (1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)-2-(((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)
methyl)propan-2-yl)carbamate (1 g, 1.6 mmol) and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in
ethanol (10 mL). The mixture is vigorously stirred in a hydrogen atmosphere for 4 hours. Then the
catalyst is filtered and the solvent removed in the vaccum. 'H NMR confirms identity of the target
compound. CasHs7NOo (MW = 505.649).

1.3-bis((2.2-dimethyl-1.3-dioxan-5-yl)oxy)-2-(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)propan-2-

amine

(Isopropylidene-HA C3: TRIS-amine)
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is synthesized as follows:

Benzyl  (1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)oxy)-2-(((2,2-dimethyl-1,3-dioxan-5-yl)oxy)methyl)
propan-2-yl)carbamate (1 g, 1.7 mmol) and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol
(10 mL). The mixture is vigorously stirred in a hydrogen atmosphere for 4 hours. Then the catalyst is
filtered and the solvent removed in the vaccum. "H NMR confirms identity of the target compound.
C2oHuNOo (MW = 463.568).

3-((2.2-dimethyl-1.3-dioxan-5-yl)methoxy)-2.2-bis(((2.2-dimethyl-1.3-dioxan-5-yl )methoxy)methyl)

propan-1-amine

(Isopropylidene-HPD3:PEO-amine)

8]
G

i/ono\ﬁOCgl\H:C

is synthesized as follows:

)2

0]

Benzyl (3-((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)-2,2-bis(((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)
methyl)propyl)carbamate (1 g, 1.5 mmol) and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol
(10 mL). The mixture is vigorously stirred in a hydrogen atmosphere for 4 hours. Then the catalyst is
filtered and the solvent removed in the vaccum. '"H NMR confirms identity of the target compound.

C26HisNOo (MW = 519.676).

3-((2.2-dimethyl-1.3-dioxan-5-yl)oxy)-2.2-bis(((2.2-dimethyl-1.3-dioxan-5-yl)oxy)methyl)propan-1-

amine

(Isopropylidene-HAC3:PEQO-amine)
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is synthesized as follows:

Benzyl  (3-((2,2-dimethyl-1,3-dioxan-5-yl)oxy)-2,2-bis(((2,2-dimethyl-1,3-dioxan-5-yl)oxy)methyl)
propyl)carbamate (1 g, 1.6 mmol) and Pd/C (10 wt. %, 0.3 g) are dissolved/suspended in ethanol (10
mL). The mixture is vigorously stirred in a hydrogen atmosphere for 4 hours. Then the catalyst is filtered
and the solvent removed in the vaccum. '"H NMR confirms identity of the target compound. C23HasNOo
(MW =477.595).

3-((tert-butyldimethylsilyl)oxy)-2,2-bis(((tert-butyldimethylsilyl)oxy)methyl)propan-1-amine
(TBDMS-PEO-amine)

TBDMSO

TBDMSO\%OTBDMS

NH,
is synthesized as follows:

The solution of 2-(aminomethyl)-2-(hydroxymethyl)propane-1,3-diol (1 g, 7.4 mmol), TBDMS-CI (5.8
mL, 33.3 mmol) and imidazole (3.0 g, 44.4 mmol) in DMF (10 mL) is stirred for 6 hours at room
temperature. Then water (10 mL) is added and the stirring continued for another 2 hours. The mixture
is extracted with ethyl acetate (2x 60 mL). The organic phase is washed water (3x 20 mL) and saturated
sodium chloride solution (2x 20 mL), dried over anhydrous Na,SQ., and filtered. The filtrate is
concentrated under reduced pressure and the residue purified by silica gel column chromatography with
DCM/methanol (99:1). 'H NMR confirms identity of the target compound. Ca3HssNO;Sis
(MW = 477.952).

5.5'-(((2-(prop-2-yn-1-yloxy)propane-1.3-diyl)bis(oxy))bis(methylene))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HPD2:HA C-alkyne)

T .3 L OF

is synthesized as follows:

329



WO 2024/223742 PCT/EP2024/061398

1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)propan-2-ol (1 g, 2.9 mmol), the solution of propargyl
bromide in toluene (80 % solution, 0.64 mL, 4.3 mmol), K:CO; (0.8 g, 5.7 mmol) are
dissolved/suspended in acetone (7.5 mL). The mixture is heated to 60 °C for a period of 6 hours. The
solid components of the mixture are filtered off, the solvent is removed in the vacuum and the residue
dissolved in DCM. The organic phase is successively washed 0.1 N NaOH, 0.1 N HCI (2x 20 mL) and
saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na,SQOs, and filtered. The filtrate
is concentrated under reduced pressure and the residue purified by silica gel column chromatography
with ethyl acetate and cyclohexane. 'H NMR confirms identity of the target compound. CazH3407
(MW = 386.485).

5.5'-((2-(prop-2-yn-1-yloxy)propane-1.3-diyl)bis(oxy))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HAC2:HAC-alkyne)
'ﬂ
(o}

o/jfo\)\/o\(\o
7o o\
is synthesized as follows:
1,3-bis((2,2-dimethyl-1,3-dioxan-5-yl)oxy)propan-2-ol (1 g, 3.1 mmol), the solution of propargyl
bromide in toluene (80 % solution, 0.7 mL, 4.7 mmol), K»CO; (0.9 g, 6.2 mmol) are dissolved/suspended
in acetone (7.5 mL). The mixture is heated to 60 °C for a period of 6 hours. The solid components of
the mixture are filtered off, the solvent is removed in the vacuum and the residue dissolved in DCM.
The organic phase is successively washed 0.1 N NaOH, 0.1 N HCI (2x 20 mL) and saturated sodium
chloride solution (2x 20 mL), dried over anhydrous Na,SOs, and filtered. The filtrate is concentrated
under reduced pressure and the residue purified by silica gel column chromatography with ethyl acetate

and cyclohexane. '"H NMR confirms identity of the target compound. C1sHz;0O7 (MW = 358.431).

5.5'-(((2-((prop-2-yn-1-yloxy)methyl)propane-1.3-diyl)bis(oxy))bis(methylene))bis(2.2-dimethyl-1.3-
dioxane)

(Isopropylidene-HPD2:HPD-alkyne)

X

O ¢} 0]
ISV eS
is synthesized as follows:
3-((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)-2-(((2,2-dimethyl-1,3-dioxan-3-yl)methoxy)methyl)
propan-1-ol (1 g, 2.8 mmol), the solution of propargyl bromide in toluene (80 % solution, 0.62 mL, 4.1

mmol), K2CO; (0.8 g, 5.5 mmol) are dissolved/suspended in acetone (7.5 mL). The mixture is heated to

60 °C for a period of 6 hours. The solid components of the mixture are filtered off, the solvent is removed
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in the vacuum and the residue dissolved in DCM. The organic phase is successively washed 0.1 N
NaOH, 0.1 N HCI (2x 20 mL) and saturated sodium chloride solution (2x 20 mL), dried over anhydrous
Na;S04, and filtered. The filtrate is concentrated under reduced pressure and the residue purified by
silica gel column chromatography with ethyl acetate and cyclohexane. '"H NMR confirms identity of the
target compound. C>1Hzs07 (MW =400.512).

5.5'-((2-((prop-2-yn-1-yloxy)methyl)propane-1.3-diyl)bis(oxy))bis(2.2-dimethyl-1.3-dioxane)

(Isopropylidene-HAC2:HPD-alkyne)
X
\O
O/j/O\J\/O\(\O
#\o o/%
is synthesized as follows:

3-((2,2-dimethyl-1,3-dioxan-3-yl)oxy)-2-(((2,2-dimethyl-1,3-dioxan-5-yl)oxy)methyl)propan-1-ol (1 g,
3 mmol), the solution of propargyl bromide in toluene (80 % solution, 0.67 mL, 4.5 mmol), K,CO; (0.8
g, 6 mmol) are dissolved/suspended in acetone (7.5 mL). The mixture is heated to 60 °C for a period of
6 hours. The solid components of the mixture are filtered off, the solvent is removed in the vacuum and
the residue dissolved in DCM. The organic phase is successively washed 0.1 N NaOH, 0.1 N HCI (2x
20 mL) and saturated sodium chloride solution (2x 20 mL), dried over anhydrous Na;SQ., and filtered.
The filtrate is concentrated under reduced pressure and the residue purified by silica gel column
chromatography with ethyl acetate and cyclohexane. "H NMR confirms identity of the target compound.
Ci9oH3,07 (MW =372.458).

HPLC/MS analyses

HPLC/MS analyses are performed by injection of 5 puL of a solution of the sample, using a 2-step
gradient for all chromatograms (5-65% B in 12 min, followed by 65-90% in 0.5 min, A: 0.1% TFA in
water and B: 0.1% TFA in ACN). RP columns are from Agilent (Type Poroshell 120, 2.7um, EC-CI8,
50 x 3.00 mm, flow 0.8 mL, HPLC at room temperature); Mass spectrometer: Agilent 6230 LC/TOF-
MS, ESI ionization. MassHunter Qualitative Analysis B.07.00 SP2 is used as software. UV detection is
done at . =230 nm. Retention times (R;) are indicated in the decimal system (e.g. 1.9 min = 1 min 54 s)
and are referring to detection in the UV spectrometer. For the evaluation of observed compound masses
the ‘Find Compounds by Formula’-feature is used. In particular, the individual ‘neutral mass of a
compound (in units of Daltons)’-values and the corresponding isotope distribution pattemn is used to

confirm compound identity. The accuracy of the mass spectrometer is approx. + 5 ppm.

Preparative HPLC:
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Preparative HPLC separations are done with reversed phase columns (General: Kinetex 5 XB-C18 100
A, 150 x 30 mm from Phenomenex. As mobile phase 0.1% TFA in water (A) and 0.1% TFA in ACN
(B) are used, which are mixed in linear binary gradients. The gradients are described as: “10 to 40% B
in 30 min”, which means a linear gradient from 10% B (and correspondingly 90% A) to 40% B (and
correspondingly 60% A) is run within 30min. Flow-rates are within the range of 30 to 50 mL/min. A
typical gradient for the purification of the compounds of the invention starts at 5 25% B and ends after
30 min at 35-50% B and the difference between the percentage B at end and start is at least 10%. A
commonly used gradient is “15 to 40% B in 30 min”. Samples are dissolved preferably in mixtures of

HOACc and water or DMSO.
General procedures for Automated/Semi-automated Solid-Phase Synthesis:

Automated solid-phase of peptides and polyamides is performed on a Tetras Peptide Synthesizer
(Advanced ChemTech) in 50 umol and 100 umol scales. Manual steps are performed in plastic syringes
equipped with frits (material PE, Roland Vetter Laborbedarf OHG, Ammerbuch, Germany). The amount

of reagents in the protocols described corresponds to the 100 umol scale, unless stated otherwise.

Solid-phase synthesis is performed on polystyrene cross-linked di-(ethylene-glycol)-dimethacrylate
(DEG). The used resin linker is rink amide. The resin loading is performed as a plain Coupling of

building blocks/amino acids step as described below.
Alloc/Allyl-deprotection:

After swelling in DMF, the resin is washed with DMF and DCM. DCM is de-oxygenated by passing a
stream of nitrogen through the stirred solvent. The oxygen-free solvent is used to wash the resin trice.
Then 2 mL of a 2 M solution of barbituric acid in oxygen-free DCM and 1 mL of a 25 uM solution of
Tetrakis(triphenylphosphine)palladium(0) in oxygen-free DCM are added to the resin. The resin is
agitated for 1 hour and then washed with DCM, MeOH, DMF, 0.5% DIPEA in DMF, 0.5%
dithiocarbamate in DMF, DMF and DCM (each washing step is repeated 3 times with 3 mL, 1 min).

Fmoc-deprotection:

After swelling in DMF, the resin is washed with DMF and then treated with piperidine/DMF (1:4, 3 mL,
2 and 20 min) and subsequently washed with DMF (3 mL, 5x 1 min).

Dde-deprotection:

After swelling in DMF, the resin is washed with DMF and then treated with hydrazine-hydrate/DMF
(2/98, 3 mL 2x 10 min) and subsequently washed with DMF (3 mL, 5x 1 min).
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Mit-deprotection:

After swelling in DCM, the resin is washed with DCM and then treated with HFIP/DCM (7/3, 4 — 6 mL,
4 hours) and subsequently washed with DCM (3 mL, 3x 1 min), DMF (3 mL, 3x 1 mL) and DIPEA (0.9
M in DMF, 3 mL, 1 min).

Solutions of reagents:

Building Blocks (0.3 M in DMF or NMP), DIPEA (0.9 M in DMF), HATU (0.4 M in DMF), Acetic
anhydride (0.75 M in DMF), DIC (3.2 M in DMF)

Coupling: Coupling of building blocks/amino acids (chain assembly):

Unless otherwise stated, coupling of building blocks is performed as follows: After subsequent addition
of solutions of the corresponding building block (1.7 mL, 5eq.), DIPEA solution (1.15 mL, 10 eq.) and
HATU solution (1.3 mL, 5 eq.) the resin is shaken for 45 min. If necessary, the resin is washed with
DMF (3 mL, 1 min) and the coupling step is repeated.

In case DOTA(OtBu);-OH is coupled as a building block, the coupling is performed for 90 min. After
this timespan DIC solution is added (0.2 mL, 12.5 eq.) and the reaction mixture is agitated for further

90 min.

Copper(l)-catalyzed Azide-Alkyne Click Reaction — Reaction of peptide with azide moieties with
alkynes:

The conversion of 10 pmol of a purified peptide precursor is preformed as follows: The peptide
precursor with two azide moieties is desolved in methanol (0.5 mL). To the solution 5 equivalents (2.5
equivalents per azide moiety) of the alkyne precursor, 0.5 equivalents of CuSQO4, 0.5 equivalents of
sodium ascorbate and 02 equivalents of 1-(1-benzyltriazol-4-yl1)-N,N-bis[(1-benzyltriazol-4-
yl)methyl|methanamine (TBTA) are added. The solution is diluted with 0.5 mL NH/HCO; buffer
(pH = 8). The reaction progress is monitored by HPLC/MS analysis. After completion the solution is

diluted with water and subjected to lyophilisation.

Copper(l)-catalyzed Azide-Alkyne Click Reaction — Reaction of peptide with alkyne moieties with

azides:

The conversion of 10 pmol of a purified peptide precursor is preformed as follows: The peptide
precursor with two alkyne moieties is desolved in methanol (0.5 mL). To the solution 5 equivalents (2.5
equivalents per alkyne moiety) of the azide precursor, 0.5 equivalents of CuSQO4, 0.5 equivalents of
sodium ascorbate and 0.2 equivalents of 1-(1-benzyltriazol-4-yl1)-N,N-bis[(1-benzyltriazol-4-
yl)methyl|methanamine (TBTA) are added. The solution is diluted with 0.5 mL NH:HCOs buffer
(pH = 8). The reaction progress is monitored by HPLC/MS analysis. After completion the solution is
diluted with water and subjected to lyophilisation.
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Reductive amination of resin bound amines:

The resin (0.1 mmol) is swollen in DMF and washed with DMF (3x). To the resin a solution of the
sodium cyanoborohydride (10 eq., 1 mmol 62.8 mg) and the corresponding aldehyde (5 eq.) or ketone
(5 eq) is added in 1% acetic acid in DMF (1 mL). The resin is agitated overnight and subsequently

washed with DMF (3x) and DCM (3x). In case the reaction is not complete the reaction is repeated once.
Urea moiety synthesis:

The resin (0.1 mmol) is swollen in DCM. Then trimethylamine (2.5 mmol, 350 pL) in DCM (5 mL) are
added to resin. Then N,N'-disuccinimidyl carbonate (I mmol, 260 mg) is added and the resin agitated
for 4 hours. The resin is washed with DCM (3x) and DMF (3x). A solution of the corresponding amine
(5 eq.) and DIPEA (90 pL, 0.5 mmol) in DCM or DMF is added and the resin is agitated overnight.
Finally, the resin is washed with DMF (3x) and DCM (3x).

Cleavage of unprotected fragments (complete resin cleavage):

After the completion of the assembly of the sequence the resin is finally washed with DCM (3 mL, 4x
1 min), dried in the vacuum overnight and treated with TFA, EDT, water and TIPS (94/2.5/2.5/1) for 4
h (unless otherwise stated). Afterwards the cleavage solution is poured into a chilled mixture of MTBE
and cyclohexane (1/1, 10-fold excess compared to the volume of cleavage solution), centrifuged at 4 °C
for 5 min and the precipitate collected and dried in the vacuum. The residue is lyophilized from

water/acetonitrile prior to purification or further modification.

More relevant Fmoc-solid-phase-peptide synthesis methods are described in detail in “Fmoc Solid Phase
Peptide Synthesis” Editors W. Chan, P. White, Oxford University Press, USA, 2000. Compounds were

named using ChemDraw 22 by Perkin Elmer Informatics, Inc.
Solution Cyclization: bis-(bromomethyl)-pyridin cyclization:

The crude peptide material is dissolved in a 1:1 mixture of ammonium bicarbonate solution (50 mM,
pH =8.5) and acetonitrile. To the resulting mixture a solution of 2,6-bis(bromomethyl)pyridine in
acetonitrile is added. Upon completition of the cyclization reaction, which is judged by analytical LC-
MS, DTT is added and the solution stirred for a further hour. Then TFA is added and the reaction solution
subjected to lyophilization. The volume of solvent, amount of 2,6-bis(bromomethyl)pyridine, DTT and
volume of TFA used in the reaction depend on the amount of resin used for the synthesis of the lincar
peptide precursor — per 50 pmol of initially used 60 mL of the solvent mixture, 14.5 mg (55 pmol) of
2,6-bis(bromomethyl)pyridine, 15.4 mg (100 umol) of DTT and 50 puL of TFA are used.

Preparation of compounds:

Specific embodiments for the preparation of compounds of the invention are prepared by using the

preferred general methods disclosed above and other published or other methods which are known to
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persons skilled in the art. Unless otherwise specified, all starting materials and reagents are of standard
commercial grade, and are used without further purification, or are readily prepared from such materials
by routine methods. Those skilled in the art of organic synthesis will recognize in light of the instant
disclosure that starting materials and reaction conditions may be varied including additional steps

employed to produce compounds encompassed by the present invention.

Example 2:  Synthesis of HPD2:Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-
Leu-Ile-Cys]-APAc-lys:HPD2 (GIP-1001 - SEQ ID NO: 4)

The linear sequence (H-Ahx-Asp-Trp-5Clw-Tap-Glu-leu-Cys-Apc(Alloc)-Leu-Ile-Cys-APAc-
lys(Dde)-NH>) of the peptide was assembled according to the ‘General procedures for Automated/Semi-
automated Solid-Phase Synthesis’ in a 50 pmol scale on a Rink amide DEG resin. After the removal of
the Dde protecting group, which was accomplished by carrying out the ‘Dde-deprotection’ procedure,
the ‘Reductive amination of resin bound amines’ procedure employing 2.2 dimethy-1,3-dioxane-5-
carbaldehyde as aldehyde. As noted in the procedure, the reduction step was repeated once. Then the
Alloc protecting group was removed by performing ‘Alloc/Allyl-deprotection’ procedure, followed by
the coupling of DOTA(OtBu);. Afterwards the resin was subjected to the steps of ‘Cleavage of
unprotected fragments (complete resin cleavage)’ for 4 hours to cleave the peptide from the resin. After
lyophilisation, the crude product was used as the starting material for the “‘Solution Cyclization: bis-
(bromomethyl)-pyridin cyclization’ procedure. The crude product was subjected to preparative HPLC
(20 to 40% B in 25 min — Kinetex) to yield 5.28 mg of the pure title compound (3.9 %). HPLC
tt = 68 min. LC/TOF-MS: exact mass 2673.348 (calculated 2673.335).
C124H193CIN26033S2 (MW = 2675.60).

Example 3:  Synthesis of HPD3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-
Apc(DOTA)-Leu-Ile-Cys]-APAc-prx:PEO:HPD3 (GIP-1030 - SEQ ID NO: 7)

The linear sequence (Hyn-Asp-Trp-5Clw-Hyp-Glu-leu-Cys-Apc-Leu-lle-Cys-APAc-prg-NHz) of the
peptide was assembled according to the ‘General procedures for Automated/Semi-automated Solid-
Phase Synthesis” in a 100 pmol scale on a Rink amide DEG resin. It was then subjected to the steps of
‘Cleavage of unprotected fragments (complete resin cleavage)’ for 2 hours to cleave the peptide from
the resin. After lyophilisation, the crude product was used as the starting material for the “Solution
Cyclization: bis-(bromomethyl)-pyridin cyclization’ procedure. The crude product obtained after
lyophilisation was purified by preparative HPLC (35 to 70% B in 30 min — Kinetex) to yield 47.96 mg
of pure intermediate peptide (25.2 %). 40 mg of the latter were subjected to the ‘Copper(l)-catalyzed

Azide-Alkyne Click Reaction — Reaction of peptide with alkyne moieties with azides’ procedure with

335



WO 2024/223742 PCT/EP2024/061398

azide precursor Isopropylidene-HAC3:PEQ-azide [5,5'-((2-(azidomethyl)-2-(((2,2-dimethyl-1,3-
dioxan-5-yl)oxy)methyl)propane-1,3-diyl)bis(oxy))bis(2,2-dimethyl-1,3-dioxane)]. The crude reaction
product was dissolved in 0.1 M HCl (I mL) and the resulting solution treated with ultrasound for
5 minutes. After the solution was neutralized by addition of NHsHCOs buffer (pH = 8, 3 mL), it was
lyophilized and the remainder purified by preparative HPLC (30 to 50% B in 20 min - Kinetex) to yield
19.86 mg of pure intermediate peptide (34.2 %). The purified intermediate peptide (19.86 mg, 7.2 umol)
was dissolved in DMSO (450 uL) and the pH value of the solution adjusted to 8 by addition of
DIPEA (10 pL). DOTA-NHS (11.1 mg, 13.7 umol, 2 eq.) was added and the pH value re-
adjusted to 8 by addition of further DIPEA. After completion of the reaction the solution was
subjected to a final preparative HPLC (30 to 50% B in 20 min — Kinetex) to yield 15.33 mg of
the pure title compound (67.7 % - yield for coupling of DOTA — overall yield: 5.8 %). HPLC
tr = 7.74 min. LC/TOF-MS: exact mass 3134.502 (calculated 3134.500). C142H220CIN20044S2
(MW = 3137.05).

Example 4:  Synthesis of HPD2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-
Apc(DOTA)-Leu-Ile-Cys]-APAc-prx: HPD:HPD2 (GIP-1077 - SEQ ID NO: 75)

The synthesis of GIP-1077 was performed in analogy to the synthesis of GIP-1030 described in
example 3. For the ‘Copper(I)-catalyzed Azide-Alkyne Click Reaction — Reaction of peptide with alkyne
moieties with azides’ procedure, the azide precursor Isopropylidene-HPD2:HPD-azide [5,5'-(((2-
(azidomethyl)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2,2-dimethyl-1,3-dioxane)|. After HPLC
purification the intermediate peptide was isolated with a yield of 34.7 %. After the final preparative
HPLC the pure title compound was isolated with yield of 44.9 % (overall yield: 3.9 %). HPLC
tr = 7.95 min. LC/TOF-MS: exact mass 2898.379 (calculated 2898.374). Ci32H200CIN20035S2
(MW =2900.76).

Example S:  Synthesis of HPD2:HPD:Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-
Apc(DOTA)-Leu-Ile-Cys]-APAc-lys:HPD:HPD2 (GIP-1078 - SEQ ID NO: 79)

The linear sequence (H-Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-Cys-Apc(Alloc)-Leu-Ile-Cys-APAc-
lys(Dde)-NHo>) of the peptide was assembled according to the ‘General procedures for Automated/Semi-
automated Solid-Phase Synthesis” in a 50 pmol scale on a Rink amide DEG resin. After the removal of
the Dde protecting group, which was accomplished by carrying out the ‘Dde-deprotection’ procedure,
the ‘Reductive amination of resin bound amines’ procedure employing Isopropylidene-HPD2:HPD-
aldehyde  [(3-((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)-2-(((2,2-dimethyl-1,3-dioxan-5-yl)methoxy)
methyl)propanal)] as aldehyde. As noted in the procedure, the reduction step was repeated once. Then
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the Alloc protecting group was removed by performing ‘Alloc/Allyl-deprotection’ procedure, followed
by the coupling of DOTA(OtBu)s. The resin was then subjected to the steps of *‘Cleavage of unprotected
fragments (complete resin cleavage)’ for 4 hours to cleave the peptide from the resin. After
Iyophilisation, the crude product was used as the starting material for the “Solution Cyclization: bis-
(bromomethyl)-pyridin cyclization’ procedure. The crude product was subjected to preparative HPLC
(25 to 55% B in 25 min — Kinetex) to yield 3.25 mg of the pure title compound (1.9 %). HPLC
tr = 6.9 min. LC/TOF-MS: exact mass 3378.780 (calculated 3378.739). Cis6H256CIN25050S:
(MW = 3381.40).

Example 6:  Synthesis of PEO2:Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-
Leu-Ile-Cys]-APAc-lys:PEOQ2 (GIP-1005 - SEQ ID NO: 20)

The lincar sequence (H-Ahx-Asp-Trp-5Clw-Tap-Glu-leu-Cys-Apc(Alloc)-Leu-Ile-Cys-APAc-
lys(Dde)-NH>) of the peptide is assembled according to the ‘General procedures for Automated/Semi-
automated Solid-Phase Synthesis’ in a 100 umol scale on a Rink amide DEG resin. The Dde protecting
group is removed by performing a ‘Dde-deprotection’. A ‘Reductive amination of resin bound amines’
with tBu3-PEO-aldehyde as aldehyde reagent is performed. The Alloc protection group is then removed
from the Apc side chain by performing the steps of the °‘Alloc/Allyl-deprotection” and
DOTA(OtBu);-OH is coupled. Thereafter the steps of ‘Cleavage of unprotected fragments (complete
resin cleavage)’ are performed to cleave the peptide from the resin. Subsequently the lyophilized crude
peptide residue is subjected to “Solution Cyclization: bis-(bromomethyl)-pyridin cyclization’. After
lyophilization the crude product is purified by preparative HPLC. LC/TOF-MS confirms the identity of
the target compound. C124H193CIN26033S2 (MW =2675.627).

Example 7:  Synthesis of HPD3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-
Apc(DOTA)-Leu-Ile-Cys|-APAc-prx:PEO:HPD3 (GIP-1002 - SEQ ID NO: 8)

The linear sequence (Hyn-Asp-Trp-5Clw-Tap(Alloc)-Glu-leu-Cys-Apc-Leu-lle-Cys-APAc-prg-NH>)
of the peptide is assembled according to the ‘General procedures for Automated/Semi-automated Solid-
Phase Synthesis’ in a 100 pmol scale on a Rink amide DEG resin. The Alloc protection group is then
removed from the Tap side chain by performing the steps of the ‘Alloc/Allyl-deprotection’ and replaced
by a Dde protecting group by incubating the resin with solution of 2-acetyl-3-hydroxy-5,5-
dimethylcyclohex-2-en-1-one (Dde-OH, 10 eq.) in DMF. Then the resin is subjected to the steps of
‘Cleavage of unprotected fragments (complete resin cleavage)’ for 2 hours to cleave the peptide from
the resin. After lyophilisation, the crude product is used as the starting material for the ‘Solution

Cyclization: bis-(bromomethyl)-pyridin cyclization’ procedure. The crude product obtained after
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lyophilisation is purified by preparative HPLC. Afterward the purified cyclic intermediate peptide is
subjected to the “Copper(l)-catalyzed Azide-Alkyne Click Reaction — Reaction of peptide with alkyne
moieties with azides’ procedure with azide precursor Isopropylidene-HPD3:PEO-azide [5,5'-((2-
(azidomethyl)-2-(((2,2-dimethyl-1,3-dioxan-5-y1)oxy)methyl)propane-1,3-diyl)bis(oxy))bis(2,2-
dimethyl-1,3-dioxane)]. The crude reaction product is dissolved in 0.1 M HCI (1 mL) and the resulting
solution treated with ultrasound for 5 minutes. Then the solution is neutralized by addition of NH:HCOs
buffer (pH = 8), lyophilized and the remainder purified by preparative HPLC. The purified intermediate
peptide then is dissolved in DMSO and the pH value of the solution is adjusted to 8 by addition
of DIPEA. DOTA-NHS is added and the pH value re-adjusted to 8 by addition of further
DIPEA. After completion of the reaction, 10 Vol-% hydrazine hydrate are added to the solution,
the latter is stirred for 10 minutes and then subjected to then final preparative HPLC
purification. LC/TOF-MS confirms the identity of the target compound. Ci4Hz1CIN3O4S:
(MW = 3136.067).

Example 8:  Synthesis of PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-
Ile-Cys]-APAc-prx:PEO (GIP-1032 - SEQ ID NO: 15)

The linear sequence (Hyn-Asp-Trp-5Clw-Hyp-Glu-leu-Cys-Apc-Leu-lle-Cys-APAc-prg-NHz) of the
peptide is assembled according to the ‘General procedures for Automated/Semi-automated Solid-Phase
Synthesis” in a 100 pmol scale on a Rink amide DEG resin. Then the resin is subjected to the steps of
‘Cleavage of unprotected fragments (complete resin cleavage)’ for 2 hours to cleave the peptide from
the resin. After lyophilisation, the crude product is used as the starting material for the ‘Solution
Cyclization: bis-(bromomethyl)-pyridin cyclization’ procedure. The crude product obtained after
lyophilisation is purified by preparative HPLC. Afterward the purified cyclic intermediate peptide is
subjected to the ‘Copper(l)-catalyzed Azide-Alkyne Click Reaction — Reaction of peptide with alkyne
moieties with azides’ procedure with azide precursor 2-(azidomethyl)-2-(hydroxymethyl)propane-1,3-
diol._The crude reaction product is dissolved in 0.1 M HCI (1 mL) and the resulting solution treated with
ultrasound for 5 minutes. Then the solution is neutralized by addition of NHLHCO; buffer (pH = 8),
lyophilized and the remainder purified by preparative HPLC. The purified intermediate peptide then is
dissolved in DMSO and the pH value of the solution is adjusted to 8 by addition of DIPEA.
DOTA-NHS is added and the pH value re-adjusted to 8 by addition of further DIPEA. After
completion of the reaction, the solution is subjected to then final preparative HPLC purification.

LC/TOF-MS confirms the identity of the target compound. C142H221CIN30043S2 (MW = 3136.067).
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Example9:  Synthesis of PEQ:Aur-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-
Ile-Cys]-APAc-kur:PEO (GIP-1003 - SEQ ID NO: 12)

The linear sequence (H-Ahx-Asp-Trp-5Clw-Tap-Glu-leu-Cys-Apc(Alloc)-Leu-Ile-Cys-APAc-
lys(Dde)-NH>) of the peptide is assembled according to the ‘General procedures for Automated/Semi-
automated Solid-Phase Synthesis’ in a 100 umol scale on a Rink amide DEG resin. The steps of the
‘Urea moiety synthesis’ are performed with TBDMS3-PEO-amine as amine reagent to establish the
N-terminal urea moiety. The Dde protecting group is removed by performing a ‘Dde-deprotection’. The
steps of the ‘Urea moiety synthesis’ are performed with TBDMS3-PEO-amine as amine reagent to
establish the C-terminal urea moiety. The Alloc protection group is then removed from the Apc side
chain by performing the steps of the ‘Alloc/Allyl-deprotection” and DOTA(OtBu);-OH is coupled.
Thereafter the steps of ‘Cleavage of unprotected fragments (complete resin cleavage)’ are performed to
cleave the peptide from the resin. Subsequently the lyophilized crude peptide residue is subjected to
‘Solution Cyclization: bis-(bromomethyl)-pyridin cyclization’. After lyophilization the crude product is
purified by preparative HPLC. LC/TOF-MS confirms the identity of the target compound.
C120Hi183CIN28033S2 (MW =2645.517).

Example 10:  Synthesis of HAC2:HAC:Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-
Apc(DOTA)-Leu-Ile-Cys]-APAc-lys:HAC:HAC2 (GIP-1089 - SEQ ID NO: 92)

The linear sequence (Ahx-Asp-Trp-5Clw-Tap-Glu-leu-Cys-Apc(Alloc)-Leu-Ile-Cys-APAc-lys(Dde)-
NHy) of the peptide is assembled according to the ‘General procedures for Automated/Semi-automated
Solid-Phase Synthesis’ in a 100 umol scale on a Rink amide DEG resin. The Dde protecting group is
removed by performing a ‘Dde-deprotection’. A ‘Reductive amination of resin bound amines” with
Isopropylidene-HAC2:HAC-one as ketone reagent is performed. The Alloc protection group is then
removed from the Apc side chain by performing the steps of the ‘Alloc/Allyl-deprotection” and
DOTA(OtBu);-OH is coupled. Thereafter the steps of ‘Cleavage of unprotected fragments (complete
resin cleavage)’ are performed to cleave the peptide from the resin. Subsequently the lyophilized crude
peptide residue is subjected to ‘Solution Cyclization: bis-(bromomethyl)-pyridin cyclization’. After
lyophilization the crude product is purified by preparative HPLC. LC/TOF-MS confirms the identity of
the target compound. C126H107CIN26037S: (MW = 2767.677).

Example 11:  Synthesis of HAC2:HAC:Tzx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-
Apc(DOTA)-Leu-Ile-Cys|-APAc-tzk: HAC:HAC2 (GIP-1090 - SEQ ID NO: 96)

The linear sequence (N3Ahx-Asp-Trp-5Clw-Tap(Alloc)-Glu-leu-Cys-Apc-Leu-Ile-Cys-APAc-n3lys-

NH.) of the peptide is assembled according to the ‘General procedures for Automated/Semi-automated

Solid-Phase Synthesis’ in a 100 umol scale on a Rink amide DEG resin. The Alloc protection group is
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then removed from the Tap side chain by performing the steps of the ‘Alloc/Allyl-deprotection’ and
replaced by a Dde protecting group by incubating the resin with solution of 2-acetyl-3-hydroxy-5,5-
dimethylcyclohex-2-en-1-one (Dde-OH, 10 eq.) in DMF. Then the resin is subjected to the steps of
‘Cleavage of unprotected fragments (complete resin cleavage)’ for 2 hours to cleave the peptide from
the resin. After lyophilisation, the crude product is used as the starting material for the ‘Solution
Cyclization: bis-(bromomethyl)-pyridin cyclization’ procedure. The crude product obtained after
lyophilisation is purified by preparative HPLC. Afterward the purified cyclic intermediate peptide is
subjected to the ‘Copper(l)-catalyzed Azide-Alkyne Click Reaction — Reaction of peptide with azide
moieties with alkynes’ procedure with Isopropylidene-HA C2:HAC-alkyne as alykne reagent. The crude
reaction product is dissolved in 0.1 M HCI (1 mL) and the resulting solution treated with ultrasound for
5 minutes. Then the solution is neutralized by addition of NHsHCOs; buffer (pH = 8), lyophilized and
the remainder purified by preparative HPLC. The purified intermediate peptide then is dissolved in
DMSO and the pH value of the solution is adjusted to 8 by addition of DIPEA. DOTA-NHS is
added and the pH value re-adjusted to 8 by addition of further DIPEA. After completion of the
reaction, 10 Vol-% hydrazine hydrate are added to the solution, the latter is stirred for 10
minutes and then subjected to then final preparative HPLC purification. LC/TOF-MS confirms
the identity of the target compound. LC/TOF-MS confirms the identity of the target compound.
C132H201CIN3003082 (MW = 2931.801).

Example 12: Synthesis of HAC2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-
Apc(DOTA)-Leu-Ile-Cys|-APAc-tzk: HAC:HAC2 (GIP-1108 - SEQ ID NO: 95)

The linear sequence (N3Ahx-Asp-Trp-5Clw-Tap(Alloc)-Glu-leu-Cys-Apc-Leu-Ile-Cys-APAc-n3lys-
NH.) of the peptide is assembled according to the ‘General procedures for Automated/Semi-automated
Solid-Phase Synthesis’ in a 100 umol scale on a Rink amide DEG resin. The Alloc protection group is
then removed from the Tap side chain by performing the steps of the ‘Alloc/Allyl-deprotection’ and
replaced by a Dde protecting group by incubating the resin with solution of 2-acetyl-3-hydroxy-5,5-
dimethylcyclohex-2-en-1-one (Dde-OH, 10 eq.) in DMF. Then the resin is subjected to the steps of
‘Cleavage of unprotected fragments (complete resin cleavage)’ for 2 hours to cleave the peptide from
the resin. After lyophilisation, the crude product is used as the starting material for the ‘Solution
Cyclization: bis-(bromomethyl)-pyridin cyclization’ procedure. The crude product obtained after
lyophilisation is purified by preparative HPLC. Afterward the purified cyclic intermediate peptide is
subjected to the ‘Copper(l)-catalyzed Azide-Alkyne Click Reaction — Reaction of peptide with azide
moieties with alkynes’ procedure with Isopropylidene-HAC2:HAC-alkyne as alykne reagent. The crude
reaction product is dissolved in 0.1 M HCI (1 mL) and the resulting solution treated with ultrasound for

5 minutes. Then the solution is neutralized by addition of NHsHCO; buffer (pH = 8), lyophilized and
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the remainder purified by preparative HPLC. The purified intermediate peptide then is dissolved in
DMSO and the pH value of the solution is adjusted to 8 by addition of DIPEA. DOTA-NHS is
added and the pH value re-adjusted to 8 by addition of further DIPEA. After completion of the
reaction, the solution is subjected to then final preparative HPLC purification. LC/TOF-MS
confirms the identity of the target compound. LC/TOF-MS confirms the identity of the target compound.
Ci32H200CIN20040S: (MW = 2932.785).

Example 13: Application of synthesis approaches in the preparation of further compounds

Table 8 summarises the synthetic approaches of the compounds GIP-1002 to GIP-1029, GIP-1031 to
GIP-1076 and GIP-1079 to GIP-1132 with respect to the synthesis procedure according to Example 6
to 12 (Synt. acc. Ex.) and the particular reagent used in the synthesis. Either the particular reagent is

synthesized as described above or stems from a commercial source.

Table 8: Compound summary with ID, Sequence, Synthesis approach as described in Examples 6 to 12

and specific reagent, which is used in its synthesis

Comp. SEQ Synt.
D ID Sequence acc. Reagent
NO Ex.
GIP. HPD3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-
1002 8 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HPD3:PEO-azide
APAc-prx:PEO:HPD3
GIP. PEO: Aur-Asp-Trp-5Clw-Tap-Glu-leu-
1003 12 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 TBDMS3-PEO-amine
APAc-kur:PEO
GIP- PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu- 2-(azidomethyl)-2-
1004 16 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 (hydroxymethyl)propane-1,3-diol
APAc-prx:PEO (PubChem ID: 89443549)
GIp- PEO2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-
1005 20 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 6 tBu3-PEO-aldehyde
APAc-lys:PEO2
GIP- TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu- 2-azido-2-(hydroxymethyl)propane-
1006 24 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 1,3-diol
APAc-prx:TRIS (CAS: 885318-72-9)
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SEQ Synt.
Comp.
ID Sequence acc. Reagent
b NO Ex.
GIP- HPD3:TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-
1007 28 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HPD3: TRIS-azide
APAc-prx: TRIS:HPD3
GIP. HAC3:TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-
1008 32 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HAC3: TRIS-azide
APAc-prx: TRIS:HAC3
HAC3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-
i.l(l:g- 36 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HAC3:PEQ-azide
APAc-prx:PEO:HAC3
HAC3:PEO: Aur-Asp-Trp-5Clw-Tap-Glu-
i.li; 40 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HA C3:PEO-amine
APAc-kur:PEO:HAC3
GIP- HAC3:TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-
Lo11 44 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC3: TRIS-amine
APAc-kur: TRIS:HAC3
GIP. HPD3:PEO: Aur-Asp-Trp-5Clw-Tap-Glu-
01 48 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3:PEQ-amine
APAc-kur:PEO:HPD3
HPD3: TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-
GIF- 52 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3: TRIS-amine
1013 APAc-kur: TRIS:HPD3
6-(((tert-
TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-leu- butyldimethylsilyl)oxy)methyl)-
i.li; 56 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 2.2,3,3.9.9,10,10-octamethyl-4,8-
APAc-kur: TRIS dioxa-3,9-disilaundecan-6-amine
(CAS: 102522-47-4)
HPD2:Ahx-Asp-Trp-5Clw-Tap-Glu-leu-
GIP- 2,2-dimethyl-1,3-dioxane-5-
6 [Cys(2Lut)-Amk(DOTA)-Leu-lIle-Cys]- 6
1015 carbaldehyde (CAS: 102573-84-2)
APAc-lys:HPD2
HPD3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-
i.lfé 10 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HPD3:PEO-azide

APAc-prx:PEO:HPD3
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SEQ Synt.
Comp.
ID Sequence acc. Reagent
b NO Ex.
GIP- PEO: Aur-Asp-Trp-5Clw-Tap-Glu-leu-
1017 14 [Cys(2Lut)-Amk(DOTA)-Leu-lle-Cys]- 9 TBDMS3-PEO-amine
APAc-kur:PEO
GIP- PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-leu- 2-(azidomethyl)-2-
1018 18 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 (hydroxymethyl)propane-1,3-diol
APAc-prx:PEO (PubChem ID: 89443549)
PEO2:Ahx-Asp-Trp-5Clw-Tap-Glu-leu-
i.lfg- 22 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 6 tBu3-PEO-aldehyde
APAc-lys:PEO2
TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-
GIP- 2-azido-2-(hydroxymethyl)propane-
1020 26 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 L3-diol (CAS: 885318-72-9)
APAc-prx:TRIS
GIP- HPD3:TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-
1021 30 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HPD3: TRIS-azide
APAc-prx: TRIS:HPD3
GIP. HAC3:TRIS:Hyx-Asp-Trp-5Clw-Tap-Glu-
1022 34 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HAC3: TRIS-azide
APAc-prx: TRIS:HAC3
GIP. HAC3:PEO:Hyx-Asp-Trp-5Clw-Tap-Glu-
38 leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HAC3:PEQ-azide
1023 APAc-prx:PEO:HAC3
HAC3:PEO: Aur-Asp-Trp-5Clw-Tap-Glu-
GIP- 42 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HA C3:PEO-amine
1024 APAc-kur:PEO:HAC3
HAC3:TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-
i:;- 46 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC3: TRIS-amine
APAc-kur: TRIS:HAC3
HPD3:PEO: Aur-Asp-Trp-5Clw-Tap-Glu-
i:; 50 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3:PEO-amine
APAc-kur:PEO:HPD3
HPD3:TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-
i.l;- 54 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3: TRIS-amine

APAc-kur: TRIS:HPD3
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Comp. SEQ Synt.
ID Sequence acc. Reagent
b NO Ex.
6-(((tert-
GIP- TRIS: Aur-Asp-Trp-5Clw-Tap-Glu-leu- butyldimethylsilyl)oxy)methyl)-
1028 58 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 2.2,3,3,9.9,10,10-octamethyl-4,8-
APAc-kur: TRIS dioxa-3,9-disilaundecan-6-amine
(CAS: 102522-47-4)
GIP- HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu- 2,2-dimethyl-1,3-dioxane-5-
1029 3 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 6 carbaldehyde
APAc-lys:HPD2 (CAS: 102573-84-2)
GIP. PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-
1031 11 [Cys(2Lut)-Apc(DOTA)-Leu-lle-Cys]- 9 TBDMS3-PEO-amine
APAc-kur:PEO
GIP- PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu- 2-(azidomethyl)-2-
1032 15 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8 (hydroxymethyl)propane-1,3-diol
APAc-prx:PEO (PubChem ID: 89443549)
GIP- PEO2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-
1033 19 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 6 tBu3-PEO-aldehyde
APAc-lys:PEO2
GIP. TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu- 2-azido-2-(hydroxymethyl)propane-
1034 23 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8 1,3-diol
APAc-prx:TRIS (CAS: 885318-72-9)
GIP. HPD3: TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-
1035 27 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HPD3: TRIS-azide
APAc-prx: TRIS:HPD3
GIp- HAC3:TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-
1036 31 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HAC3: TRIS-azide
APAc-prx: TRIS:HAC3
GIP. HAC3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-
1037 35 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HAC3:PEO-azide
APAc-prx:PEO:HAC3
GIP. HAC3:PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-
1038 39 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HA C3:PEO-amine

APAc-kur:PEO:HAC3
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SEQ Synt.
Comp.
ID Sequence acc. Reagent
b NO Ex.
GIP. HAC3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-
1039 43 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC3: TRIS-amine
APAc-kur: TRIS:HAC3
GIP. HPD3:PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-
1040 47 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3:PEQ-amine
APAc-kur:PEO:HPD3
HPD3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-
i.li 51 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3: TRIS-amine
APAc-kur: TRIS:HPD3
6-(((tert-
GIP- TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu- butyldimethylsilyl)oxy)methyl)-
55 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 2,2,3,3,9,9,10,10-octamethyl-4,8-
1042 APAc-kur: TRIS dioxa-3,9-disilaundecan-6-amine
(CAS: 102522-47-4)
GIP- HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu- 2,2-dimethyl-1,3-dioxane-5-
1043 5 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 6 carbaldehyde
APAc-lys:HPD2 (CAS: 102573-84-2)
GIP. HPD3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-
1044 9 leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HPD3:PEO-azide
APAc-prx:PEO:HPD3
GIP. PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-leu-
13 [Cys(2Lut)-Amk(DOTA)-Leu-lle-Cys]- 9 TBDMS3-PEO-amine
104 APAc-kur:PEO
GIP. PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu- 2-(azidomethyl)-2-
17 [Cys(2Lut)-Amk(DOTA)-Leu-lIle-Cys]- 8 (hydroxymethyl)propane-1,3-diol
1046 APAc-prx:PEO (PubChem ID: 89443549)
GIP- PEO2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-
L047 21 [Cys(2Lut)-Amk(DOTA)-Leu-lIle-Cys]- 6 tBu3-PEO-aldehyde
APAc-lys:PEO2
GIP. TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu- 2-azido-2-(hydroxymethyl)propane-
1048 25 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8 1,3-diol
APAc-prx:TRIS (CAS: 885318-72-9)
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Comp.
ID Sequence acc. Reagent
b NO Ex.
GIP. HPD3: TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-
1049 29 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HPD3: TRIS-azide
APAc-prx: TRIS:HPD3
GIP. HAC3:TRIS:Hyx-Asp-Trp-5Clw-Hyp-Glu-
1050 33 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HAC3: TRIS-azide
APAc-prx: TRIS:HAC3
HAC3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-
i:;- 37 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HAC3:PEQ-azide
APAc-prx:PEO:HAC3
HAC3:PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-
iOI:Z- 41 leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HA C3:PEO-amine
APAc-kur:PEO:HAC3
GIP- HAC3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-
1053 45 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC3: TRIS-amine
APAc-kur: TRIS:HAC3
GIP. HPD3:PEO: Aur-Asp-Trp-5Clw-Hyp-Glu-
1054 49 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3:PEO-amine
APAc-kur:PEO:HPD3
HPD3:TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-
aIP- 53 leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD3: TRIS-amine
1033 APAc-kur: TRIS:HPD3
6-(((tert-
TRIS: Aur-Asp-Trp-5Clw-Hyp-Glu-leu- butyldimethylsilyl)oxy)methyl)-
i:; 57 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 2,2.3.3,9,9,10,10-octamethyl-4,8-
APAc-kur: TRIS dioxa-3,9-disilaundecan-6-amine
(CAS: 102522-47-4)
GIP. HAC2:HPD:Aur-Asp-Trp-5Clw-Tap-Glu-
1057 60 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC2:HPD-amine
APAc-kur:HPD:HAC2
HAC2:HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-
i:; 64 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HAC2:HPD-azide

APAc-prx:HPD:HAC2
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SEQ Synt.
Comp.
ID Sequence acc. Reagent
b NO Ex.
HAC4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-
GIP- Isopropylidene-HAC2:HPD-
68 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 6
1059 aldehyde
APAc-lys:HPD2:HAC4
GIP. HPD2:HPD: Aur-Asp-Trp-5Clw-Tap-Glu-
1060 72 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD2:HPD-amine
APAc-kur:HPD:HPD2
HPD2:HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-
i:; 76 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HPD2:HPD-azide
APAc-prx:HPD:HPD2
HPD4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-
i.lg 80 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 6 Isopropylidene-HPD2:HPD-aldehyde
APAc-lys:HPD2:HPD4
GIP- HAC2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-
1063 84 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC2:HAC-amine
APAc-kur HAC:HAC2
GIP. HPD2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-
1064 88 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD2:HAC-amine
APAc-kur:HAC:HPD2
HAC2:HPD: Aur-Asp-Trp-5Clw-Tap-Glu-
aIP- 62 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC2:HPD-amine
1065 APAc-kur:HPD:HAC2
HAC2:HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-
GIP- 66 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HAC2:HPD-azide
1066 APAc-prx:HPD:HAC2
HAC4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-
GIP- Isopropylidene-HAC2:HPD-
1067 70 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 6 aldehyde
APAc-lys:HPD2:HAC4
HPD2:HPD: Aur-Asp-Trp-5Clw-Tap-Glu-
i:; 74 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD2:HPD-amine
APAc-kur:HPD:HPD2
HPD2:HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-
GIP- 78 leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 Isopropylidene-HPD2:HPD-azide
1069 APAc-prx: HPD:HPD2
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b NO Ex.
GIP- HPD4:HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-
1070 82 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 6 Isopropylidene-HPD2:HPD-aldehyde
APAc-lys:HPD2:HPD4
GIP. HAC2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-
1071 86 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC2:HAC-amine
APAc-kurHAC:HAC2
HPD2:HAC: Aur-Asp-Trp-5Clw-Tap-Glu-
i.ljz- 90 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD2:HA C-amine
APAc-kur HAC:HPD2
HAC2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-
i:;: 59 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HA C2:HPD-amine
APAc-kur:HPD:HAC2
GIP- HAC2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-
1074 63 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HAC2:HPD-azide
APAc-prx: HPD:HAC2
HAC4:HPD2: Ahx-Asp-Trp-5Clw-Hyp- )
GIP- Isopropylidene-HAC2:HPD-
1075 67 Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile- 6 aldehyde
Cys]-APAc-lys:HPD2:HAC4
HPD2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-
alP- 71 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD2:HPD-amine
1076 APAc-kur:HPD:HPD2
GIp- HAC2:HAC:Aur-Asp-Trp-5Clw-Hyp-Glu-
83 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC2:HA C-amine
1079 APAc-kurHAC:HAC2
HPD2:HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-
i.[::(; 87 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 Isopropylidenc-HPD2:HA C-amine
APAc-kur:HAC:HPD2
HAC2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-
i.ltl:l- 61 leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HA C2:HPD-amine
APAc-kur:HPD:HAC2
HAC2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-
i:; 65 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HAC2:HPD-azide
APAc-prx: HPD:HAC2
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b NO Ex.
HAC4:HPD2: Ahx-Asp-Trp-5Clw-Hyp-
GIP- Isopropylidene-HAC2:HPD-
1083 69 Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile- 6 aldehyde
Cys]-APAc-lys:HPD2:HAC4
GIP. HPD2:HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-
1084 73 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD2:HPD-amine
APAc-kur:HPD:HPD2
HPD2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-
:2:5- 77 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8 Isopropylidene-HPD2:HPD-azide
APAc-prx:HPD:HPD2
HPD4:HPD2: Ahx-Asp-Trp-5Clw-Hyp-
?2:6- 81 Glu-leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile- 6 Isopropylidene-HPD2:HPD-aldehyde
Cys]-APAc-lys:HPD2:HPD4
GIP- HAC2:HAC:Aur-Asp-Trp-5Clw-Hyp-Glu-
L087 85 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HAC2:HAC-amine
APAc-kur HAC:HAC2
GIP- HPD2:HAC:Aur-Asp-Trp-5Clw-Hyp-Glu-
1088 89 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 Isopropylidene-HPD2:HA C-amine
APAc-kur:HAC:HPD2
HAC2:HAC:Ahx-Asp-Trp-5Clw-Tap-Glu-
aIP- 92 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HAC2:HAC-one
1089 APAc-lys:HAC:HAC2
HAC2:HAC:Tzx-Asp-Trp-5Clw-Tap-Glu-
GIP- 96 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 11 Isopropylidene-HAC2:HAC-alkyne
1090 APAc-tzk:HAC:HAC2
HAC2:HPD:Tzx-Asp-Trp-5Clw-Tap-Glu-
i.[;- 100 | leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 11 Isopropylidene-HA C2:HPD-alkyne
APAc-tzk: HPD:HAC2
HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu- 1-(2,2-dimethyl-1,3-dioxan-5-
i:; 104 [Cys(2Lut)-Apc(DOTA)-Leu-lle-Cys]- 9 yl)methanamine
APAc-kur:HPD (CAS: 52774-72-8)
HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-
GIP- 2-(azidomethyl)propane-1,3-diol
1093 108 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7 (CAS: 882516-48-5)

APAc-prx:HPD
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GIP. HPD2:HAC: Ahx-Asp-Trp-5Clw-Tap-Glu-
1094 112 | leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HPD2:HAC-one
APAc-lys:HAC:HPD2
GIP. HPD2:HPD: Tzx-Asp-Trp-5Clw-Tap-Glu-
1095 116 | leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 11 Isopropylidene-HPD2:HPD-alkyne
APAc-tzk: HPD:HPD2
HAC: Aur-Asp-Trp-5Clw-Tap-Glu-leu-
GIP- 2,2-dimethyl-1,3-dioxan-5-amine
1096 120 [Cys(2Lut)-Apc(DOTA)-Leu-lle-Cys]- 9 (CAS: 40137-24-4)
APAc-kurHAC
HPD2:HAC:Tzx-Asp-Trp-5Clw-Tap-Glu-
i:; 124 | leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 11 Isopropylidene-HPD2:HA C-alkyne
APAc-tzk:HAC:HPD2
GIP- HAC2:HAC:Ahx-Asp-Trp-5Clw-Tap-Glu-
1098 94 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HAC2:HAC-one
APAc-lys:HAC:HAC2
GIP. HAC2:HAC: Tzx-Asp-Trp-5Clw-Tap-Glu-
1099 98 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- | 11 Isopropylidene-HAC2:HAC-alkyne
APAc-tzk:HAC:HAC2
HAC2:HPD:Tzx-Asp-Trp-5Clw-Tap-Glu-
GIF- 102 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 11 Isopropylidene-HA C2:HPD-alkyne
H00 APAc-tzk:HPD:HAC2
HPD: Aur-Asp-Trp-5Clw-Tap-Glu-leu- 1-(2,2-dimethyl-1,3-dioxan-5-
GIP- 106 [Cys(2Lut)-Amk(DOTA)-Leu-lIle-Cys]- 9 yl)methanamine
Hol APAc-kur:HPD (CAS: 52774-72-8)
HPD:Hyx-Asp-Trp-5Clw-Tap-Glu-leu-
GIP- 2-(azidomethyl)propane-1,3-diol
1102 110 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7 (CAS: 882516-48-5)
APAc-prx:HPD
HPD2:HAC:Ahx-Asp-Trp-5Clw-Tap-Glu-
il(l; 114 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HPD2:HAC-one
APAc-lys:HAC:HPD2
HPD2:HPD: Tzx-Asp-Trp-5Clw-Tap-Glu-
iIZ: 118 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 11 Isopropylidene-HPD2:HPD-alkyne

APAc-tzk:HPD:HPD2
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NO Ex.
HAC: Aur-Asp-Trp-5Clw-Tap-Glu-leu- i ) .
GIP- 2,2-dimethyl-1,3-dioxan-5-amine
122 [Cys(2Lut)-Amk(DOTA)-Leu-lle-Cys]- 9
1105 (CAS: 40137-24-4)
APAc-kur:HAC
GIP HPD2:HAC: Tzx-Asp-Trp-5Clw-Tap-Glu-
1106 126 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 11 Isopropylidene-HPD2:HA C-alkyne
APAc-tzk: HAC:HPD2
GIP HAC2:HAC:Ahx-Asp-Trp-5Clw-Hyp-Glu-
| 10; 91 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HAC2:HAC-one
APAc-lys:HAC:HAC2
GIP HAC2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-
1108 95 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 12 Isopropylidene-HAC2:HAC-alkyne
APAc-tzk: HAC:HAC2
GIP HAC2:HPD:Tzx-Asp-Trp-5Clw-Hyp-Glu-
1109 99 leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 12 Isopropylidene-HA C2:HPD-alkyne
APAc-tzk:HPD:HAC2
GIP HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu- 1-(2,2-dimethyl-1,3-dioxan-5-
1110 103 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 9 yl)methanamine
APAc-kur:HPD (CAS: 52774-72-8)
HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu- ) )
GIP- 2-(azidomethyl)propane-1,3-diol
107 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8
1111 (CAS: 882516-48-5)
APAc-prx:HPD
GIP HPD2:HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-
e 111 | leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HPD2:HAC-one
APAc-lys:HAC:HPD2
GIP HPD2:HPD:Tzx-Asp-Trp-5Clw-Hyp-Glu-
113 115 | leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 12 Isopropylidene-HPD2:HPD-alkyne
APAc-tzk: HPD:HPD2
HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu- ) ) .
GIP- 2,2-dimethyl-1,3-dioxan-5-amine
119 [Cys(2Lut)-Apc(DOTA)-Leu-lle-Cys]- 9
1114 (CAS: 40137-24-4)
APAc-kur:HAC
GIP HPD2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-
ne 123 | leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 12 Isopropylidene-HPD2:HA C-alkyne

APAc-tzk:HAC:HPD2
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NO Ex.
GIP HAC2:HAC:Ahx-Asp-Trp-5Clw-Hyp-Glu-
1116 93 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HAC2:HAC-one
APAc-lys:HAC:HAC2
GIP HAC2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-
117 97 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 12 Isopropylidenc-HAC2:HAC-alkyne
APAc-tzk: HAC:HAC2
GIP HAC2:HPD:Tzx-Asp-Trp-5Clw-Hyp-Glu-
11 f; 101 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 12 Isopropylidene-HA C2:HPD-alkyne
APAc-tzk: HPD:HAC2
GIP HPD: Aur-Asp-Trp-5Clw-Hyp-Glu-leu- 1-(2,2-dimethyl-1,3-dioxan-5-
1119 105 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 9 yl)methanamine
APAc-kurHPD (CAS: 52774-72-8)
HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu- ) )
GIP- 2-(azidomethyl)propane-1,3-diol
109 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8
1120 (CAS: 882516-48-5)
APAc-prx:HPD
GIP HPD2:HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-
m 113 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 10 Isopropylidene-HPD2:HAC-one
APAc-lys:HAC:HPD2
GIP HPD2:HPD:Tzx-Asp-Trp-5Clw-Hyp-Glu-
1122_ 117 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 12 Isopropylidene-HPD2:HPD-alkyne
APAc-tzk: HPD:HPD2
HAC: Aur-Asp-Trp-5Clw-Hyp-Glu-leu- i .
GIP- 2,2-dimethyl-1,3-dioxan-5-amine
121 [Cys(2Lut)-Amk(DOTA)-Leu-lIle-Cys]- 9
1123 (CAS: 40137-24-4)
APAc-kur:HAC
GIP HPD2:HAC:Tzx-Asp-Trp-5Clw-Hyp-Glu-
124 125 | leu-[Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 12 Isopropylidene-HPD2:HA C-alkyne
APAc-tzk: HAC:HPD2
HAC: Ahx-Asp-Trp-5Clw-Tap-Glu-leu- ) ) }
GIP- 2,2-Dimethyl-1,3-dioxan-5-one
128 [Cys(2Lut)-Apc(DOTA)-Leu-lle-Cys]- 10
1125 (CAS: 74181-34-3)
APAc-lys:HAC
HAC:Hyx-Asp-Trp-5Clw-Tap-Glu-leu- ) )
GIP- 2-azidopropane-1,3-diol
132 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 7
1126 (CAS: 92948-99-7)

APAc-prx:HAC
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NO Ex.
HAC: Ahx-Asp-Trp-5Clw-Tap-Glu-leu- ) )
GIP- 2,2-Dimethyl-1,3-dioxan-5-one
130 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 10
1127 (CAS: 74181-34-3)
APAc-lys:HAC
HAC:Hyx-Asp-Trp-5Clw-Tap-Glu-leu- . .
GIP- 2-azidopropane-1,3-diol
134 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 7
1128 (CAS: 92948-99-7)
APAc-prxHAC
HAC: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu- } )
GIP- 2,2-Dimethyl-1,3-dioxan-5-one
127 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 10
1129 (CAS: 74181-34-3)
APAc-lys:HAC
HAC:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-
GIP- 2-azidopropane-1,3-diol
131 [Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]- 8
1130 (CAS: 92948-99-7)
APAc-prx:HAC
HAC:Ahx-Asp-Trp-5Clw-Hyp-Glu-leu- ) )
GIP- 2,2-Dimethyl-1,3-dioxan-5-one
129 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 10
1131 (CAS: 74181-34-3)
APAc-lys:HAC
HAC:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-
GIP- Y PP P 2-azidopropane-1,3-diol
133 [Cys(2Lut)-Amk(DOTA)-Leu-Ile-Cys]- 8
1132 (CAS: 92948-99-7)

APAc-prx:HAC

Example 14: FACS Binding Assay

In order to determine binding of compounds according to the present invention to GIPR-

expressing cells, a FACS binding assay was established.

CHO-K1-hGIPR cells (GenScript Biotech, #M00486) were cultured in Ham's F12 medium
(Sigma-Aldrich, #N4888) including 10% fetal calf serum (FCS), 2 mM L-glutamine, 100 U/mL

penicillin, 100 pg/mL streptomycin, 200pug/mL Zeocin and 100pg/mL HygromycinB. Cells
were detached with Accutase (Biolegend, #BLD-423201) and washed in FACS buffer (PBS
including 1% FCS). Cells were diluted in FACS buffer to a final concentration of 500.000 cells

per mL. 200 pL of the cell suspension were transferred to a u-shaped non-binding 96-well plate

(Greiner) and cells were washed in ice-cold FACS buffer.
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For ECso determination, cells were incubated with various concentrations of biotinylated
compound (GIP-057) at 4°C for 1 hour. The determined pECso value of GIP-057 was 8.5. For
ICso determination, cells were incubated with 20 nM GIP-057 (H-Met-Tyr-Asp-Trp-Trp-Pro-
Glu-Leu-[Cys(3MeBn)-Ala-Leu-Ile-Cys]-Ttds-Lys(Bio)-NHz) in the presence of increasing
concentrations of non-labeled test compounds at 4°C for 1 hour. Cells were washed twice in
FACS buffer. An additional incubation step with 1 pg/mL APC-Streptavidin (Miltenyi; #130-
106-791) in 50 uL FACS buffer for 30 min on ice was performed followed by two washes with
FACS buffer.

Cells were analyzed in an Attune NxT flow cytometer. Median fluorescence intensities (MFI)
of the APC/Cy5-channel were calculated by Attune NxT software. MFI values were plotted
against peptide concentration and four parameter logistic (4PL) curve fitting and ECso/pECso

or ICso/pICso calculations were performed using ActivityBase software.

Compounds GIP-1001, GIP-1030, GIP-1077 and GIP-1078 performed excellent in the FACS
binding assay and showed pIC50 values > 8. Compounds GIP-1002 to GIP-1029, GIP-1031 to
GIP-1076 and GIP-1079 to GIP-1132 perform excellent in the FACS binding assay.

Example 15: Surface Plasmon Resonance (SPR) based Binding Assay

Surface plasmon resonance (SPR) studies were performed using a Biacore'™ T200 SPR system.
Briefly, polarized light is directed towards a gold-labeled sensor surface, and minimum
intensity reflected light is detected. The angle of reflected light changes as molecules bind and

dissociate.

Biotinylate extracellular of the human GIP receptor (bioGIPR, Proteros biostructures GmbH,
lot#02/2b) was captured on a biotin capture chip (Biotin CAPture Kit, Series S, GE Healthcare,
Cat#28-9202-34). bioGIPR was diluted in Running Buffer (HBST from Xantec Analytics; 150
nM NaCl, 0.05% Tween20, 0.1% DMSO) to a final concentration 100 nM and than flushed
over the Fc-capture chip to immobilized ~3500 RUs.

Stock solutions of test compounds were prepared by dissolving each compound in DMSO.
DMSO stock solution were diluted 1:1000 in Running Buffer without DMSO. Further
sequencial dilutions were made with Running Buffer containing 0.1% DMSO. SPR binding
analyses were performed in Single Cycle Kinetic (SCK) mode at 25°C. Flow cell without
immobilized bioGIPR served as reference flowcell. After each SCK run, bioGIRP and the
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Biotin Capture Reagent was removed with Regeneration Solution (6 M Guanidium, 0.75 M
NaOH).

In between every three SCK measurements, a blank run with Running Buffer instead of test

compound was included to correct for baseline drifts (double blanking methode).

Table 9 describes the protocol steps for bioGIPR capturing and assessment of the binding

kinetics.

Table 9: SPR protocol steps with bioGIPR.

Step Injected solution Contact time | Flow rate
Startup cycle (3x): Running Buffer 60 s

Washing & surface regeneration 6 M Guanidin-HCl 55 30 pL/min
Immobiligg Bio’Fin Cap.ture Reagent Biotin Capture Reagent 300 s 2 ul/min
(Streptavidin-oligo fusion)

Wash Running Buffer 60 s 30 pL/min
Capture bioGIPR bioGIPR (100 nM) 300 s 10 pL/min
1. Binding kinetics of test compound | Dilution no. 5 (0.78 nM) 120 s 30 pL/min
2. Binding kinetics of test compound | Dilution no. 4 (3.125nM) | 120s 30 pL/min
3. Binding kinetics of test compound | Dilution no. 3 (12.5 nM) 120 s 30 pL/min
4. Binding kinetics of test compound | Dilution no. 2 (50 nM) 120 s 30 pL/min
5. Binding kinetics of test compound | Dilution no. 1 (100 nM) 120 s 30 pL/min
Dissociation cycle Running Buffer 2400 s 30 pL/min
Regeneration (2x) Regeneration solution 1205 5 uL/min

For each test compound, SPR raw data in the form of resonance units (RU) were plotted as
sensorgrams using the Biacore™ T200 control software. The signal from the blank sensorgram
was subtracted from that of the test compound sensorgram (blank corrected). The blank
corrected sensorgram was corrected for baseline drift by subtracting the sensorgram of a SCK
run without the test compound (running buffer only). The association rate (kon), dissociation
rate (kofr), dissociation constant (Kp), and ti» were calculated from blank corrected SPR data

using the 1:1 Langmuir binding model from the Biacore™ T200 evaluation software. Raw data
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and fit results were imported as text files in IDBS. The pKp value (negative decadic logarithm

of dissociation constant) was calculated in the IDBS excel template.

Compounds GIP-1001, GIP-1030, GIP-1077 and GIP-1078 performed excellent in the Surface
Plasmon Resonance (SPR) based Binding Assay and showed pKD values > 9 and t12 values >
44 min. Compounds GIP-1002 to GIP-1029, GIP-1031 to GIP-1076 and GIP-1079 to GIP-1132
perform excellent in the Surface Plasmon Resonance (SPR) based Binding Assay with respect

to pKp and t12 values.

Example 16: Plasma stability assay

In order to determine the stability of selected compounds of the invention in human and mouse
plasma, a plasma stability assay was carried out. Such plasma stability assay measures
degradation of compounds of the present invention in blood plasma. This is an important
characteristic of a compound as compounds, with the exception of pro-drugs, which rapidly

degrade in plasma, generally show poor in vivo efficacy.

The plasma stability samples were prepared by spiking 50 pL plasma aliquots (all K2EDTA)
with 1 pL of a 0.5 mM compound stock solution in DMSO. After vortexing the samples were
incubated in a Thermomixer at 37°C for 0, 4 and 24 hours. After incubation the samples were

stored on ice until further treatment. All samples were prepared in duplicates.

A suitable internal standard was added to each sample (1 pL of a 0.5 mM stock solution in
DMSO). Protein precipitation was performed by addition of 250 uL of acetonitrile containing
1% trifluoroacetic acid. After incubation at room temperature for 30 min the precipitate was
separated by centrifugation and 150 puL of the supernatant was diluted with 150 uL of 1%

aqueous formic acid.

The determination of the analyte in the clean sample solutions was performed on an Agilent
1290 UHPLC system coupled to an Agilent 6530 Q-TOF mass spectrometer. The
chromatographic separation was carried out on a Phenomenex BioZen XB-C18 HPLC column
(50 x 2 mm, 1.7 um particle size) with gradient elution using a mixture of 0.1% formic acid in
water as eluent A and acetonitrile as eluent B (2% B to 41% in 7 min, 800 pL/min, 40°C). Mass
spectrometric detection was performed in positive ion ESI mode by scanning the mass range

from m/z 50 to 3000 with a sampling rate of 2 / sec.
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From the mass spectrometric raw data, the ion currents for the double or triple charged

monoisotopic signal was extracted for both, the compound and the internal standard.

Quantitation was performed by external matrix calibration with internal standard using the

integrated analyte signals.

Additionally, recovery was determined by spiking a pure plasma sample that only contained

the internal standard after treatment with a certain amount of the compound.

Carry-over was evaluated by analysis of a blank sample (20% acetonitrile) after the highest

calibration sample.

The result of the plasma stability experiments with compounds GIP-1001, GIP-1030, GIP-1077
and GIP-1078 was > 82% after 24 hours in human plasma and > 85% after 24 hours in mouse
plasma, which means means that from the amount of material at the start of the experiment the
stated percentage was detected as unchanged material at the end of the experiment by LC-MS
quantification. Compounds with more than 50% intact after at least 4 h are considered in the art

as stable enough and thus suitable for diagnostic and therapeutic applications.

The corresponding results of compounds from the group GIP-1002 to GIP-1029, GIP-1031 to
GIP-1076 and GIP-1079 to GIP-1132 show that the compounds are highly stable in human and
mouse plasma. The stability is sufficient for the diagnostic, therapeutic and theragnostic use of

these compounds according to the present invention.

Example 17: Proteolytic stability assay against NEP

Peptides are often sensitive to proteolytic cleavage in the blood (Werle er al., Amino Acids,
2006, 30, 351-367). If peptides degrade rapidly, in vivo elimination could be dominated by
metabolism. Since metabolites often demonstrate poor binding to the target, performance of the
compound during radiopharmaceutical use (diagnostic or therapeutic) can be significantly
decreased. Therefore, evaluating the stability of the compound against proteases in the early

stages of compound development is essential.

Two classes of proteases and peptidases can be found in the blood circulation: soluble and
membrane-bound proteases. The conduction of a plasma stability study only covers the impact
of the soluble fraction on compound stability, since all membrane-bound proteases are

separated during blood collection (proteins expressed on the surface of blood vessels) or during
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plasma generation (proteins expressed on blood cells). Thus, the result of a plasma stability

assay is not always predictive for in vivo behavior.

Membrane-bound peptidases are mainly responsible for the activation and deactivation of
bioactive peptides, such as hormones, cytokines, and neurohormones (Antczak et al., Bioessays,
2001, 23, 251-260). They activate hormones by cleavage of a pre-hormone and deactivate them
through another cleavage step. Activation is usually very specific, as well as the activation
peptidases, including ACE, ECE, and DPPIV. With a specific activation, signaling remains
specific even if deactivation is more unspecific. Thus, several peptidases that are mainly
responsible for hormone deactivation reveal a broad substrate pattern (e.g. neutral
endopeptidase, meprines). It is not possible to assess all peptidases during early compound
development. Therefore, more importance should be focused on those peptidases with broad

substrate patterns, since it is more likely that the peptide sequence fits into this pattern.

NEP (neutral endopeptidase, EC 3.4.24.11, CD10, CALLA, endopeptidase 24.11,
enkephalinase, neprilysin, membrane metallopeptidase A) is a membrane-bound
metallopeptidase. It is expressed on neutrophils and highly active in blood (Antczak et al.,
Bioessays, 2001, 23, 251-260). In addition, the cleavage pattern of NEP is very broad, covering
many different peptide hormones, with more than 50 different natural substrates already
described (Bayes-Genis et al., Journal of the American College of Cardiology, 2016, 68, 639-
653). NEP preferably cleaves amide bonds between a hydrophilic and hydrophobic amino acid
(preferably leucine or phenylalanine), even in small cyclic peptides such as CNP. Plamboeck
et al. (2005) showed a significant impact of NEP caused cleavage on the pharmacokinetic

behavior of peptides (Plamboeck et al., Diabetologia, 2005, 48, 1882-1890).

To assess the stability of compounds against NEP, the compounds were subjected to an in vitro
assay based on the protocol described by Edelson et al. (Edelson et al., Pulmonary

pharmacology & therapeutics, 2013, 26, 229-238).

Recombinant soluble human NEP (BioTechne, Wiesbaden, Germany) at a concentration of
100 ng/mL was mixed with the compound (10 uM) and a stable internal standard (10 uM) and

incubated at 37°C. After several time points, samples were taken and analyzed with LC-MS.

The determination of the analyte in the clean sample solutions was performed on an Agilent
1290 UHPLC system coupled to an Agilent 6530 Q-TOF mass spectrometer. The
chromatographic separation was carried out on a Phenomenex BioZen XB-C18 HPLC column

(50 x 2 mm, 1.7 um particle size) with gradient elution using a mixture of 0.1% formic acid in
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water as eluent A and acetonitrile as eluent B (2% B to 41% in 7 min, 800 pL/min, 40°C). Mass
spectrometric detection was performed in positive ion ESI mode by scanning the mass range

from m/z 50 to 3000 with a sampling rate of 2 / sec.

From the mass spectrometric raw data the ion currents for the double or triple charged

monoisotopic signal was extracted for both, the compound and the internal standard.

Quantitation was performed by external matrix calibration with internal standard using the

integrated analyte signals.

The activity of NEP was examined using a commercially available chromogenic substrate of
NEP.

The result of the NEP stability experiments with compounds GIP-1030 and GIP-1077 was >
99% after 24 hours, which means means that from the amount of material at the start of the
experiment the stated percentage was detected as unchanged material at the end of the
experiment by LC-MS quantification. Compounds with more than 50% intact after 24 h are
considered in the art as stable enough and thus suitable for diagnostic and therapeutic

applications.

The corresponding results of compounds from the group GIP-1001 to GIP-1029, GIP-1031 to
GIP-1076 and GIP-1078 to GIP-1132 show that the compounds are stable against degradation
by NEP. The stability is sufficient for the diagnostic, therapeutic and theragnostic use of these

compounds according to the present invention.

Example 18: ''In- and ""Lu-labeling of selected compounds

In order to serve as a diagnostically, therapeutically, or theragnostically active agent, a
compound needs to be labeled with a radioactive isotope. The labeling procedure needs to be
appropriate to ensure a high radiochemical yield and purity of the radiolabeled compound of
the invention. This example shows that the compounds of the present invention are appropriate

for radiolabeling and can be labeled in high radiochemical yield and purity.

30-105 MBq of '''InCl3 (in 0.02 M HCI) were mixed with 1 nmol of compound (200 uM stock
solution in 0.1 M HEPES pH 7) per 30 MBq and buffer (A: 1 M sodium acetate buffer pH 5,
containing 20 mg/mL gentisic acid, B: 1 M sodium acetate / ascorbic acid buffer pH 5
containing 25 mg/mL methionine or C: 1 M sodium acetate buffer pH 5 containing 25 mg/mL
methionine) at a final buffer concentration of 0.1 M. The mixture was heated to 90 °C for 15
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min. After cooling down, DTPA and TWEEN-20 were added at a final concentration of 0.2
mM and 0.1%, respectively (Formulation A). In some instances, 20 pL of a 200 mg/mL ascorbic
acid solution per 100 pL reaction mixture was additionally added at the end of synthesis

(Formulation B).

2.0 £ 0.1 GBq """LuCl; (in 0.04 M HCI) is mixed with 1 nmol of compound (200 puM stock
solution in 0.1 M HEPES pH 7) per 60 - 90 MBq and buffer (1 M sodium acetate / ascorbic
acid buffer pH 5 containing 25 mg/mL methionine) at a final buffer concentration of ~0.4 M.
The mixture is heated for 20 min at 90 °C. After cooling down, DTPA and TWEEN-20 is added
at a final concentration of 0.2 mM and 0.1%, respectively (Formulation A). In some instances,
9 volumes of a 100 mg/mL ascorbic acid solution containing 5 mg/mL methionine and 0.8 mM

DTPA is added instead (Formulation C).

Radiochemical purity was analyzed by HPLC. 5 uL of diluted labeling solution was analyzed
with a Poroshell SB-C18 2.7 um (Agilent). Eluent A: H20, 0.1 % TFA, eluent B: MeCN;
gradient from 5 % B to 70 % B within 15 min, flow rate 0.5 mL/min; detector: Nal (Raytest),
DAD 230 nm. The peak eluting with the dead volume represented free radionuclide, the peak
eluting with the peptide-specific retention time as determined with an unlabeled sample

represents radiolabeled compound.

Radiochemical purity of the '!'In-labelled compounds GIP-1001, GIP-1030, GIP-1077 and
GIP-1078 was > 95%. Radiochemical purity of the ''In-labelled compounds of compounds
from the group GIP-1002 to GIP-1029, GIP-1031 to GIP-1076 and GIP-1079 to GIP-1132 is

excellent.

Radiochemical purity of the !”’Lu-labelled compounds from the group of GIP-1001 to GIP-1132

1s excellent.

REFERENCES

The disclosure of each and any references recited herein is incorporated herein by reference.
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3B Pharmaceuticals GmbH
D 10043 PCT
Claims
1. A compound comprising a cyclic peptide of formula (Ia)

Xaal—Xaa2—Xaa3—Xaa4—Xaa5—Xaab6——Xaa7—Xaa8—Xaa9—Xaa10—Xaa11

Yc
(Ia)

or a cyclic peptide of formula (Ib)
Xaal—Xaa2—Xaa3—Xaad—Xaad—Xaa6—Xaa7—Xaa8—Xaa9—Xaa10—Xaal1

(Ib)
each comprising an N-terminal modification group A attached to Xaal,
and each comprising a C-terminal group C-term attached to Xaall,
wherein
the peptide sequence is drawn from left to right in N- to C-terminal direction,
the N-terminal modification group A comprises a Z group, wherein a linker is
optionally interspersed between the Z group and Xaal, wherein the Z group

comprises a bio-distribution modifier,

Xaal is a residue of an a-amino acid comprising a side chain, wherein the side

chain comprises an acidic or polar group,

wherein the carbonyl group of Xaal is covalently attached to the a-nitrogen atom

of Xaa2,
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Xaa2 is a residue of an a-amino acid comprising a side chain, wherein the side
chain comprises a heteroaryl ring or an aryl ring, preferably Xaa?2 is a residue of

an a-amino acid with a side chain comprising a heteroaryl ring,

wherein the carbonyl group of Xaa2 is covalently attached to the a-nitrogen atom

of Xaa3,

Xaa3 is a residue of an o-amino acid comprising a side chain, wherein the side
chain comprises a heteroaryl ring or an aryl ring, preferably Xaa3 is a residue of
an o-amino acid comprising a side chain, wherein the side chain comprises a

heteroaryl ring,

wherein the carbonyl group of Xaa3 is covalently attached to the a-nitrogen atom

of Xaa4,
Xaa4 is a residue of an a-amino acid optionally comprising a Z group or is a
residue of an N-alkylated a-amino acid optionally comprising a Z group, wherein

the Z group is a chelator or a bio-distribution modifier,

wherein the carbonyl group of Xaa4 is covalently attached to the a-nitrogen atom

of Xaa5,

Xaa$ is a residue of an a-amino acid optionally comprising a Z group, wherein

the Z group is a chelator or a bio-distribution modifier,

wherein the carbonyl group of Xaa5 is covalently attached to the a-nitrogen atom
of Xaao0,

Xaab is a residue of an o-amino acid comprising a side chain, wherein the side

chain comprises a branched aliphatic group,

wherein the carbonyl group of Xaa6 is covalently attached to the a-nitrogen atom

of Xaa7,
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Xaa7 isaresidue of an a~-amino acid comprising a side chain, wherein the side
chain comprises a nucleophilic group, wherein the nucleophilic group comprises
a heteroatom, wherein the heteroatom is selected from the group comprising a

sulfur atom and a nitrogen atom,

wherein the carbonyl group of Xaa7 is covalently attached to the a-nitrogen atom

of Xaa8,

Xaa8 is a residue of an a-amino acid optionally comprising a Z group, wherein

the Z group is a chelator or a bio-distribution modifier,

wherein the carbonyl group of Xaa8 is covalently attached to the a-nitrogen atom

of Xaa9,

Xaa9 is a residue of an a-amino acid,

wherein the carbonyl group of Xaa9 is covalently attached to the a-nitrogen atom

of Xaalo,

Xaalo is a residue of an a-amino acid comprising a side chain, wherein the side

chain comprises a branched aliphatic group or an unsubstituted aromatic ring,

wherein the carbonyl group of Xaal0 is covalently attached to the a-nitrogen atom
of Xaall,

Xaall is a residue of an a-amino acid comprising a side chain, wherein the side
chain comprises a nucleophilic group, wherein the nucleophilic group comprises
a heteroatom, wherein the heteroatom is selected from the group comprising a

sulfur atom and a nitrogen atom,
the C-terminal modification C-term comprises a Z group, wherein a linker is

optionally interspersed between the Xaall and the Z group, wherein the Z group

comprises a bio-distribution modifier,
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wherein Xaa7 and Xaall are indirectly linked or directly covalently linked to each

other forming a macrocyclic ring,

wherein if Xaa7 and Xaall are indirectly linked forming a cyclic peptide of
formula (Ia), the heteroatom of Xaa7 and the heteroatom of Xaall are linked
through a ring interspersed between the heteroatom of Xaa7 and the heteroatom
of Xaall forming Yc, wherein the ring is a heteroaryl ring, an aryl ring optionally
comprising a Z group or a heterocyclic ring, wherein the heteroatom is each and
individually selected from the group consisting of a sulfur atom and a nitrogen
atom, wherein if the heteroatom of Xaa7 is a sulfur atom, a thioether bond
covalently links Xaa7 to the ring, if the heteroatom of Xaa7 is a nitrogen atom, an
amine bond or an amide bond covalently links Xaa7 to the ring, if the heteroatom
of Xaall is a sulfur atom, a thioether bond covalently links Xaall to the ring, and
if the heteroatom of Xaall is a nitrogen atom, an amine bond or an amide bond

covalently links Xaall to the ring,

or wherein if Xaa7 and Xaall are directly covalently linked forming a cyclic peptide
of formula (Ib), the heteroatom of Xaa7 is a sulfur atom and the heteroatom of

Xaall is a sulfur atom forming a disulfide bond,

and wherein each and any of the bio-distribution modifiers of the N-terminal
modification group A, Xaa4, XaaS and Xaa8 comprises a residue of an aliphatic
carboxylic acid,
wherein to an o-carbon atom of the aliphatic carboxylic acid a nitrogen atom or
a triazolyl moiety is covalently attached,
wherein to the nitrogen atom or to the triazolyl moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group individually and independently comprises 2 or
more hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group,
or (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group is covalently attached via an ether linkage to 1
or more second level alkyl groups, wherein each and any second level

alkyl group individually and independently comprises 2 or more
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hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group, and wherein each and any first level alkyl group
individually and independently comprises O, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group
wherein, if the bio-distribution modifier is comprised by the N-terminal
modification group A,
(a) the carbonyl group of the aliphatic carboxylic acid of the bio-distribution
modifier is covalently attached to the a-nitrogen atom of Xaal,
or (b) if a linker comprising an amino group and a carbonyl group is
interspersed between the bio-distribution modifier and Xaal the carbonyl
group of the aliphatic carboxylic acid of the bio-distribution modifier is
covalently attached to the amino group of the linker and the carbonyl
group of the linker is covalently attached to the o-nitrogen atom of Xaal,
or wherein, if the bio-distribution modifier is comprised by Xaa4 comprising an
amino group in the side chain, the carbonyl group of the aliphatic carboxylic
acid of the bio-distribution modifier is covalently attached to the amino group
of the side chain of Xaa4,
or wherein, if the bio-distribution modifier is comprised by Xaa5 comprising an
amino group in the side chain, the carbonyl group of the aliphatic carboxylic
acid of the bio-distribution modifier is covalently attached to the amino group
of the side chain of Xaa$5,
or wherein, if the bio-distribution modifier is comprised by Xaa8 comprising an amino
group in the side chain, the carbonyl group of the aliphatic carboxylic acid of the
bio-distribution modifier is covalently attached to the amino group of the side chain

of Xaa8, and

wherein the bio-distribution modifier comprised by the C-terminal modification group
C-term comprises a residue of an a-amino acid with an aliphatic side chain,
wherein to an w-carbon atom of the side chain of the a-amino acid a nitrogen
atom or a triazolyl moiety is covalently attached,
wherein to the nitrogen atom or to the triazolyl moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and

any first level alkyl group individually and independently comprises 2 or
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more hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group,
or (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group is covalently attached via an ether linkage to 1
or more second level alkyl groups, wherein each and any second level
alkyl group individually and independently comprises 2 or more
hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group, and wherein each and any first level alkyl group
individually and independently comprises 0, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group,
and wherein
(a) the carbonyl group of Xaall is covalently attached to the a-nitrogen atom of the
a~amino acid of the bio-distribution modifier,
or (b) if a linker comprising an amino group and a carbonyl group is interspersed
between the Xaall and the bio-distribution modifier, the carbonyl group of
Xaall is covalently attached to the amino group of the linker and the carbonyl
group of the linker is covalently attached to the a-nitrogen atom of the o-amino
acid,
and wherein to the carbonyl group of the a-amino acid of the bio-distribution modifier

an amino group is covalently attached thereby forming an amide.

2. The compound of claim 1,

wherein
Xaal is a residue of an a-amino acid comprising a side chain, wherein the side chain
comprises an acidic or polar group, preferably Xaal is a residue of an a~-amino acid of

formulae (I1a), (IIb) or (Ilc), more preferably Xaal is a residue of an o-amino acid of

formula (I1a),
1
R1bR CR‘ld R R'c R1P Rie
R 1f
f\ '7’7. R
N < % E %
) N N
R1a

O (), R® O (b, R@ O ()

wherein
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the carbonyl group of the aliphatic carboxylic acid comprised by the bio-
distribution modifier comprised by the N-terminal modification group A is
covalently attached to the a-nitrogen atom of Xaal, or if a linker, comprising an
amino group and a carbonyl group is interspersed between the bio-distribution
modifier comprised by the N-terminal modification group A and Xaal, the
carbonyl group of the linker is covalently attached to the a-nitrogen atom of

Xaal,

R'™  is selected from the group consisting of H and (C1-Ca)alkyl,

R s selected from the group consisting of CO.H, SOsH, OPO3;H,, CONH,
and OH,

R'® s selected from the group consisting of H, OH and (Ci-Cz)alkyl under
the proviso that R' is selected from the group consisting of CO,H, SO;H
and CONHa,

or is selected from the group consisting of H and (Ci-Cz)alkyl under the
proviso that R is selected from the group consisting of OH and OPO3Ha,

R is selected from the group consisting of H and (C1-Cz)alkyl, preferably if
R'%is (C;1-Cy)alkyl, R'is the same (C;-Ca)alkyl,

R'®  is selected from the group consisting of H, OH and (C:1-Cz)alkyl,

R is selected from the group consisting of H and (C;-Cz)alkyl, preferably if
R'%is (C1-Cy)alkyl, R is the same (C1-Cz)alkyl,

and the carbonyl group of Xaal is covalently attached to the o-nitrogen atom of

Xaa2,

Xaa2 is (a) a residue of an a-amino acid comprising a side chain, wherein the side
chain comprises a heteroaryl ring or an aryl ring, preferably Xaa2 is a residue of an
a-amino acid of formulae (IIla) or (IIIb), more preferably a residue of an a-amino acid

of formula (1I1a),

X2b \ ,L sz
R20

& %,
O  (Illa), o (llb),

I=
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wherein

X2a

X2b

R2 a

R2 d

RZe

R2f
R

PCT/EP2024/061398

is selected from the group consisting of NH, NCH3 and S, preferably
selected from the group consisting of NH and S,

is selected from the group consisting of N, C-H, C-F and C-CHjs,
preferably selected from the group consisting of N and C-H,

is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably R* is selected from the group consisting of H and F,

is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably the halogen is selected from the group consisting of Cl and Br,
more preferably R? is selected from the group consisting of H, Cl and
Br,
is selected from the group consisting of H, OH, a halogen, methyl and
OCHjs, preferably the halogen is selected from the group consisting of F,
Cl and Br, more preferably R* is selected from the group consisting of
H, F and OH,

is selected from the group consisting of H, a halogen, methyl and OCH3,
wherein the halogen is selected from the group consisting of F, Cl and
Br, preferably R*is H,

is selected from the group consisting of H, a halogen and methyl,
preferably the halogen is Cl, more preferably R* is H,

is selected from the group consisting of H and OCHj, preferably R% is H,
is selected from the group consisting of H, OH, methyl and OCHj3,
preferably R* is H,

or (b), under the proviso that Xaa3 is of formulae (IVa) or (IVb), preferably under

the proviso that Xaa3 is of formula (IVa), Xaa2 is a residue of an a-amino acid

comprising a side chain, wherein the side chain comprises an aryl ring, preferably

Xaa2 is a residue of an a-amino acid of formula (Ilc)

wherein
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is selected from the group consisting of H, methyl, CFs;, OH, OCHjs,
OCFj3, CONH; and a halogen, preferably the halogen is selected from the
group consisting of Cl and Br, more preferably R*is H, CI or Br,

is selected from the group consisting of H, methyl, C(CHs)3, CF3, OH,
OCH3, OCH2CHj3, OCF3, CONH, CO2H and a halogen, preferably the
halogen is selected from the group consisting of Cl and Br, more
preferably R? is selected from the group consisting of H, Cl and Br,

is selected from the group consisting of H, methyl, CF3, OH, OCHs,
OCF3, CONH; and a halogen, preferably the halogen is selected from the
group consisting of Cl and Br, more preferably R* is selected from the
group consisting of H, CI and Br,

is selected from the group consisting of H, methyl, CF3, OH, OCHz,
OCF3, CONH; and a halogen, preferably the halogen is selected from the
group consisting of Cl and Br, more preferably R?™ is selected from the

group consisting of H, CI and Br,

and the carbonyl group of Xaa?2 is covalently attached to the a-nitrogen atom of Xaa3,

Xaa3 is (a) a residue of an g-amino acid comprising a side chain, wherein the side

chain comprises a heteroaryl ring or an aryl ring, preferably Xaa3 is a residue of an

a-amino acid of formulae (IVa) or (IVb), more preferably Xaa3 is a residue of an

a-amino acid of formula (IVa),

wherein

X3a

<3(3c \ /L R3f
R3S
N ;\H %

O  (IVa), o (Ivb)

is selected from the group consisting of NH, NCH3 and S, preferably X**

is selected from the group consisting of NH and S,
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is selected from the group consisting of C-H, C-F, C-Cl, C-Br, C-CHjs,
C-OCHj3 and N, preferably X?® is selected from the group consisting of
C-H and C-F,

is selected from the group consisting of C-H and N, preferably X>¢ is
C-H,

is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably the halogen is selected from the group consisting of F and Cl,
more preferably R*® is selected from the group consisting of H and F,

is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably the halogen is selected from the group consisting of Cl, Br and
F, more preferably R* is selected from the group consisting of Cl and Br,
is selected from the group consisting of H, a halogen, methyl and OCH3,
preferably the halogen is F,

is selected from the group consisting of H, a halogen and methyl,
preferably the halogen is CI,

is selected from the group consisting of H and OCH3,

is selected from the group consisting of H, F, OH, methyl and OCHj3,

or (b) under the proviso that Xaa2 is an amino acid residue of formula (I1la), Xaa3 is

a residue of an a-amino acid comprising a side chain, wherein the side chain comprises

an aryl ring, preferably Xaa3 is a residue of an a-amino acid of formulae (IVc) or (IVd)

wherein
R3h

R3h R3h
RS R3i

N
O (IVo), "0 ava),

A 'SP

is selected from the group consisting of a halogen, OH, methyl, CF3,
OCH3, OCF3 and CONHjy, preferably the halogen is selected from the
group consisting of Cl and Br,

is selected from the group consisting of a halogen, OH, methyl, CF3,
OCH3, OCF3 and CONHay, preferably the halogen is selected from the

group consisting of Cl and Br,
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and the carbonyl group of Xaa3 is covalently attached to the a-nitrogen atom of Xaa4,

Xaa4 is (a) a residue of a cyclic non-aromatic o-amino acid, preferably Xaa4 is a

residue of an a-amino acid of formula (Va)

R4b
X4 R4
(Qﬁg/ﬁ
O (va)
wherein
R%*  is selected from the group consisting of H, OH, methyl and CF3,
R* s selected from the group consisting of H and methyl, preferably R* is
methyl if R* is methyl,
X* s selected from the group consisting of CHR*, S and O,
wherein R* is selected from the group consisting of NH,, OH, H,
NHR*, methyl and F, preferably R* is NH, or OH,
wherein R* is selected from the group consisting of Ac and a Z

group,

m  is 1 or 2, preferably mis 1,

or (b) a residue of an N-alkylated a-amino acid, preferably Xaa4 is a residue of an

N-alkylated a-amino acid of formula (Vb)

;\N/\"/‘E’-

R4e ) N (@]

R R (V)
wherein
n is0, 1,2, 3,4, or 5, preferably nis 0, 1 or 3,
R* s, if nis 0, selected from the group consisting of H, methyl, an aryl ring,
COOH, CONH; and C(=0)R™,
oris,ifnis 1,2, 3, 4 or 5, selected from the group consisting of H, methyl,
an aryl ring, OH, NH,, COOH, CONH, and NHR*
R*  is selected from the group consisting of H and (C1-Cz)alkyl,
R* is selected from the group consisting of H and methyl,

R* isa Z group, preferably the Z group is a bio-distribution modifier,
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or (¢) Xaa4 is a residue of a bicyclic non-aromatic a-amino acid, preferably Xaa4 is a

residue of a bicyclic non-aromatic a-amino acid of formula (Vc¢)

0

) %,
e O (Vo)
wherein

o islor2,
and the carbonyl group of Xaa4 is covalently attached to the a-nitrogen atom of Xaa5,

XaaS$ is (a) a residue of an a-amino acid optionally comprising a Z group, wherein the
a-nitrogen atom of the a-amino acid is optionally substituted by (Ci-Cs)alkyl or (b) a
cyclic a-amino acid, and the carbonyl group of Xaa5 is covalently attached to the

a-nitrogen atom of Xaa6,

Xaab is a residue of an a-amino acid comprising a side chain, wherein the side chain

comprises a branched aliphatic group, preferably Xaa6 is a residue of an a-amino acid

of formula (VIIa)
Réb R%
RGa )p
N
H
O (VIla),
wherein

p is 1, 0 or 2, preferably pis 1,
R% s (Ci-Cy)alkyl,

R is methyl,

R%* isH,ifpisO,

or is selected from the group consisting of H and methyl, if pis 1 or 2,

and the carbonyl group of Xaa6 is covalently attached to the a-nitrogen atom of Xaa7,

Xaa7 is a residue of an a-amino acid comprising a side chain, wherein the side chain

comprises a nucleophilic group, wherein the nucleophilic group comprises a
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heteroatom, wherein the heteroatom is selected from the group comprising a sulfur
atom and a nitrogen atom, preferably Xaa7 is a residue of an a-amino acid of formula

(VIIIa)

O  (VIIla),
wherein
X7 comprises the heteroatom and is selected from the group consisting of —
S— and -NH-,
q is 1 or 2, preferably qis 1,

and the carbonyl group of Xaa7 is covalently attached to the a-nitrogen atom of Xaa8,

Xaa8 is (a) aresidue of an aliphatic cyclic a-amino acid, of an aliphatic heterocyclic
a~amino acid or of an aliphatic cyclic a-amino acid comprising an annulated aromatic
ring, preferably Xaa8 is a residue of an a-amino acid of formula (IXa) or (IXb), more

preferably Xaa8 is a residue of an a-amino acid of formula (IXa),

o (IXa), o (IXb),
wherein
X®  is selected from the group consisting of NR® O, NH, and CHa,
wherein R* is a Z group or R* is acetyl,
wherein if R% is a Z goup, the Z group preferably is a chelator
optionally comprising a linker,
T is 2 or 1, preferably ris 2,
S is 1 or 2, preferably sis 1,

t is 1 or 2, preferably tis 1 if sis 1, and tis 2 if s is 2,

or (b) a residue of an a-amino acid or an a-alkyl-o-amino acid, preferably Xaa8 is a

residue of an a-amino acid of formula (IXc),
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RSC
RSb
red y
§—NH

O (IXo),

wherein
R® is selected from the group consisting of H, OH, NH,, NHR®¥,
(C1-Cp)alkyl, COOH, CONH,, an aryl ring and a heteroaryl ring,
preferably the aryl ring is phenyl and the heteroaryl ring is 3-indoyl,
wherein R¥ is a Z group, preferably the Z group is a chelator optionally
comprising a linker,
R¥ is selected from the group consisting of H and methyl, if R®® is selected
from the group consisting of OH, NH, and NHR®®,
or is selected from the group consisting of H, methyl and OH, if R® is
selected from the group consisting of H, (C1-Cz)alkyl, COOH, CONH,,
an aryl ring and a heteroaryl ring,
R3 is selected from the group consisting of H and (C;-Cz)alkyl,
u is0,1,2 3,4, or5, preferably uis 0, 1 or 3,

and the carbonyl group of Xaa8 is covalently attached to the a-nitrogen atom of Xaa9,

Xaa9 is a residue of an acyclic a-amino acid, wherein the acyclic a-amino acid is in L-
configuration and the carbonyl group of Xaa9 is covalently attached to the a-nitrogen

atom of XaalO,

XaalO is a residue of an a-amino acid comprising a side chain, wherein the side chain
comprises a branched aliphatic group or an unsubstituted aromatic ring, preferably

XaalO is a residue of an a-amino acid of formula (XIa),

R10b R1%°
R‘lOa )W
A
0 (Xla),

wherein
R'% is selected from the group consisting of (C1-Cz)alkyl and phenyl,

R!'® is selected from the group consisting of methyl and H,
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R!% is selected from the group consisting of H and methyl,
w isOorl,
and the carbonyl group of XaalO is covalently attached to the a-nitrogen atom of

Xaall,

Xaall is a residue of an a-amino acid comprising a side chain, wherein the side chain
comprises a nucleophilic group, wherein the nucleophilic group comprises a
heteroatom, wherein the heteroatom is selected from the group comprising a sulfur

atom and a nitrogen atom, preferably Xaall is an a-amino acid of formula (XIIa),

;\N Ri1c
0 (X1Ia),
wherein
X! comprises the heteroatom and is selected from the group consisting of
—S— and —-NH-,
R!® is the C-terminal group C-term,

X is 1or2,

and wherein a linker is optionally interspersed between the bio-distribution modifier
comprised by the N-terminal modification group A and Xaal, wherein the bio-
distribution modifier comprises a residue of an aliphatic carboxylic acid,
wherein to the m-carbon atom of the aliphatic carboxylic acid a nitrogen atom or a
triazolyl moiety,
wherein to the nitrogen atom or to the triazolyl moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any
first level alkyl group individually and independently comprises 2 or more
hydroxyl groups, wherein each and any hydroxyl group is a primary hydroxyl
group,
or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any
first level alkyl group is covalently attached via an ether linkage to 1 or more
second level alkyl groups, wherein each and any second level alkyl group
individually and independently comprises 2 or more hydroxyl groups,

wherein each and any hydroxyl group is a primary hydroxyl group, and
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wherein each and any first level alkyl group individually and independently
comprises 0, 1 or 2 hydroxyl groups, wherein each and any hydroxyl group is
a primary hydroxyl group,

preferably the bio-distribution modifier is a structure of formula (A-I),

RAZ
\XA _RA'I

2T (A,
wherein
XA comprises a nitrogen atom or a triazolyl moiety,
ar  i1s0,1,2,3,4,5,0r6,
if X* is a triazolyl moiety, preferably aj is 2,
if X is a nitrogen atom, preferably a; is 4,
RAl s a first level alkyl group of a structure of formula (A-II),

0 RA3

ORA4
EXORM’ ]

wherein, if by is O,

b (A-II),
wherein

b isOorl,

R*? and R* are individually and independently a second level
alkyl group of a structure of formula (A-III),
or R*? and R** are each H,
or wherein, if by is 1,
each and any of R*, R* and R*® is individually and
independently selected from a second level alkyl group of a
structure of formula (A-III) and H, preferably each and any of
R* R and R™ is individually and independently a second
level alkyl group of a structure of formula (A-III),
OH
OH
: (A-TID),

and
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RA? is absent, if X is a triazolyl moiety,
or R*? is a first level alkyl group of a structure of formula (A-II), if X" is a
nitrogen atom, wherein
b1 is0,
wherein
R™* and R** are individually and independently a second level
alkyl group of a structure of formula (A-III)
or R* and R* are H,
and wherein the carbonyl group of the structure (A-I) is covalently attached to the
a-nitrogen atom of Xaal,
or if a linker, comprising an amino group and a carbonyl group, is interspersed
between the bio-distribution modifier comprised by the N-terminal modification
group A and Xaal, the carbonyl group of the structure (A-I) is covalently

attached to the amino group of the linker,

and wherein a linker is optionally interspersed between Xaall and the bio-distribution
modifier comprised by the C-terminal modification group C-term,
wherein the bio-distribution modifier comprises a residue of an a-amino acid with
an aliphatic side chain,
wherein to an @-carbon atom of the aliphatic side chain of the a-amino acid a
nitrogen atom or a triazolyl moiety is covalently attached,
wherein to the nitrogen atom or to the triazolyl moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group individually and independently comprises 2 or
more hydroxyl groups, wherein each and any hydroxyl group is a primary
hydroxyl group,
or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and
any first level alkyl group is covalently attached via an ether linkage to 1
or more second level alkyl groups, wherein each and any second level alkyl
group individually and independently comprises 2 or more hydroxyl
groups, wherein each and any hydroxyl group is a primary hydroxyl group,
and wherein each and any first level alkyl group individually and
independently comprises 0, 1 or 2 hydroxyl groups, wherein each and any

hydroxyl group is a primary hydroxyl group,
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and wherein to the carbonyl group attached to the a-carbon atom of the
a-amino acid an amino group is covalently attached thereby forming an
amide,

preferably the bio-distribution modifier is a structure of formula (C-I),

RCZ
\XC_RC1
D),
HN
/ NH,
o (C-D),

wherein
X®  comprises a nitrogen atom or a triazolyl moiety,
as 1s0,1,2,3,0r4,
if X€ is a triazolyl moiety, preferably a4 is 1 or 2, more preferably a4 is 1
if X€ is a nitrogen atom, preferably a4 is 3,
R¢! s a first level alkyl group of a structure of formula (C-II),

ORC3

ORC4
gXORCﬂ

wherein, if b3 is 0,

b (C-ID),
wherein

ba isOorl,

R®® and R®* are individually and independently a second level alkyl
group of a structure of formula (C-IIT) or R®* and R®* are each H,
or wherein, if bs is 1, each and any of R, R®* and R® is selected from
a second level alkyl group of a structure of formula (C-III) and H,
preferably each and any of R®*, R® and R®’ is a second level alkyl
group of a structure of formula (C-IIT),
OH
OH
: (C-III),
and R®? is absent, if X© is a triazolyl moiety,
or R? s a first level alkyl group of a structure of formula (C-II), if XC is a
nitrogen atom, wherein

b3 1s 0,
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wherein,
R and R are individually and independently a second level
alkyl group of a structure of formula (C-III)
or R® and R®* are each H,

and wherein the o-nitrogen atom of the structure (C-I) is covalently attached to
the carbonyl group of Xaall, or if a linker comprising a carbonyl group and an
amino group is interspersed between Xaall and the bio-distribution modifier
comprised by the C-terminal modification group C-term, the a-nitrogen atom of
the structure (C-I) is covalently attached to the carbonyl group of the linker, more
preferably a linker is interspersed between Xaall and the bio-distribution

comprised by the C-terminal modification group C-term.

3. The compound of any one of claims 1 and 2,
wherein
(a)

Xaa7 is a residue of formula (VIIla)

v

X )
L
O  (VIla),

wherein
X7 is-S—or -NH-,
q is 1 or 2, preferably qis 1,
Yc is a structure of formula (XIIIa)

Y2

AN

1
R | YUUR™ (Xla),
wherein

RY* is —CHa—,

RY* is—CH,-,

Y! s selected from the group consisting of N and CH,

Y?  is selected from the group consisting of CH and N,
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and Xaall is a residue of formula (XIIa)

v

X
;\N R'e
0 (X,
wherein
X1 is —S— or -NH-,
Rl is the C-terminal group C-term,
X is 1 or 2, preferably x is 1,

preferably the compound comprises a cyclic peptide of formula (Ic),

O O

H
Xaa1—Xaa2—Xaa3—Xaa4—Xaa5—Xaa6—NH\iLXaa8—Xaa9—Xaa1O-Nj)kRm
(q X7/\[Y1\j/\x11 x
y2© (Ic)

more preferably the compound comprises a cyclic peptide of formula (I¢),

wherein X’ is -S—, X!'is =S— Y!is Nor CH, Y?is CH, qis 1, and x is 1,

most preferably the compound comprises a cyclic peptide of formula (Ic),
wherein X7 is -S—, X" is —S—, Y'is N, Y?is CH, qis 1, and x is 1,

or (b)

Xaa7 is a residue of formula (VIIIa)

v

|
XT

Ja
E\H %

O (VIlla),
wherein

X7 is—S—or -NH-,

q is 1 or 2, preferably qis 1,
Yc is a structure of formula (XIITh)

RYC

RY? i "R'P (XIIIh),
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wherein

RY* is —CHp-,

RY* is —CH>—, and

RY® is —CH>-RY¢ and

RY¢ is a structure of formulae (XIIIc), (XIIId) or (XIIIe),

é’!\N,RYe &~

kﬁ)i )Lﬁ)i (@ij )

N N
7 pYf 7 NpYf
WOR xie), ™ R (xmd), e (XIe),

wherein

e

R¥*and R¥®  are each and independently selected from the group

consisting of H and (Ci-Cy)alkyl,

i is each and independently 1, 2, 3, 4, 5 or 6, preferably i is
1or2,
jand k are each and independently 1, 2 or 3, and

X is O or S, preferably Xis S,
wherein

in formulae (XIIIc) and (XIlIe)
one of the two nitrogen atoms is covalently attached to —CHz— of
RYe

and in formula (XIIId)
-X- is covalently attached to -CH,— of R¥*

while to the remaining nitrogen atom optionally a Z group is covalently

attached, preferably the Z group comprises a chelator and optionally a

linker,

and Xaall is a residue of formula (XIla)

X
rﬁ\ R1te
O  (Xlla),
wherein
X is —S— or -NH-,
Rl is the C-terminal group C-term,
X is 1 or 2, preferably x is 1,
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preferably the compound comprises a cyclic peptide of formula (Ii),

O O

H
Xaa1—Xaa2—Xaa3—Xaa4—Xaa5—XaaB—NH\i‘XaaB—Xaag—XamO—N/])LRW
(5 X7/\©/\X” I
(1)

RYe
more preferably the compound comprises a cyclic peptide of formula (Ii),
wherein
X”  is-S—and X"'is -S—,
RY*  is—CH-RYY and
RY¢  is a structure of formulae (XIIId) or (XIIIe),
wherein R¥Tis H,iis 1,jis 1, and kis 1,
wherein in formula (XIIId) —X~is S and is attached to -CH>— of R¥®, and
in formula (XIIIe) one of the two nitrogen atoms is attached to -CHaz— of
RYC’
while to the remaining nitrogen atom in either (XIIId) or (XIlle)
optionally a Z group is covalently attached, preferably the Z group
comprises a chelator and optionally a linker,
q is 1, and
X is 1,
most preferably the compound comprises a cyclic peptide of formula (Ti), wherein RY¢
is a structure of formula (XIIId), wherein —X—is S and R¥ is H, and i is 1,
preferably Yc is selected from the group comprising 2Lut, 3Lut, 3MeBn,
tMeBn(DOTA-AET) and tMeBn(DOTA-PP), Xaa7 is selected from the group
comprising Cys, Hey and Dap, Xaall is selected from the group comprising Cys, Hey
and Dap,
more preferably Yc is selected from the group comprising 2Lut and 3MeBn, Xaa7 is Cys
and Xaall is Cys
most preferably Yc is 2Lut, Xaa7 is Cys and Xaall is Cys.

4. The compound of any one of claims 1 to 3, wherein Xaal is a residue of an a-amino
acid comprising a side chain, wherein the side chain comprises an acidic or polar group within
the side chain, preferably Xaal is a residue of an a-amino acid of formulae (IId) or (Ile), more

preferably Xaal is a residue of an a-amino acid formula (IId),
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R1b
R1b
A W
R O (IId), R O (Ile),
wherein
R is selected from the group consisting of H and methyl,
RI® is selected from the group consisting of CO,H, CONH;, OH, SOsH and

OPOsHo,
and wherein the carbonyl group of the aliphatic carboxylic acid comprised by the bio-
distribution modifier comprised by the N-terminal modification group A is covalently
attached to the a-nitrogen atom Xaal, or if a linker comprising an amino group and a
carbonyl group is interspersed between the bio-distribution modifier comprised by the N-
terminal modification group A and Xaal, a carbonyl group of the linker is covalently

attached to the a-nitrogen atom of Xaal,

preferably Xaal is a residue of an a-L-amino acid selected from the group consisting of Asp,
Asn, Glu, Gln, Hse, Cya, Pse, Nmd and Ser,

more preferably Xaal is a residue of an o-L-amino acid selected from the group consisting of

Asp, Asn, Glu, and Gln,

most preferably Xaal is an Asp residue.

5. The compound of any one of claims 1 to 4, wherein Xaa2 is a residue of an a-L-amino

acid of formula (111d),

N
O (Ild),
wherein
X is NH or S, preferably is NH,
R% isHorF,
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R? is selected from the group consisiting of H, F and ClI,

R* is selected from the group consisting of H, F, CI, Br and OH,

preferably Xaa2 is a residue an o-L-amino acid selected from the group consisting of Trp,

Hyw, 5Fw, 6Clw, 7Fw, 5Clw, 5Brw and 6Fw,

more preferably Xaa?2 is a residue an a-L-amino acid selected from the group consisting of

Trp, Hyw, 5Fw and 7Fw,

most preferably Xaa2 is a Trp residue.

6. The compound of any one of claims 1 to 5, wherein Xaa3 is a residue of an amino acid
of formula (IVe) or (IVf),

© (VD
wherein
R3® isHorF,
R3* is selected from the group consisting of Cl, Br, H and F,
X3a isNH or S,
X3P is selected from the group consisting of C-H, C-F and N, and
X3 is C-H or N, preferably X* is C-H,

preferably Xaa3 is a residue of an a-L-amino acid selected from the group consisting of SClw,
5Brw, Trp, INi, Bta, SFw, 6Fw and 7Fw,

more preferably Xaa3 is a residue of an a-L-amino acid selected from the group consisting of
5Clw and 5Brw, and

most preferably Xaa3 is a SClw residue.
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7. The compound of any one of claims 1 to 6, wherein

(2)

Xaa4 is a residue of an a-L-amino acid of formula (Va)

wherein
m
R4a
R
X4

R4b

X4 R4a
(O
</Nj;(a

e O (Va),

is 1 or 2, preferably mis 1,
is selected from the group consisting of H, OH and methyl,
is either H or methyl, preferably R* is methyl if R* is methyl,
is selected from the group consisting of CHR*, CHz, S and O,
wherein R¥ is selected from the group consisting of NHR*, NH,, H, OH,
methyl and F,
wherein R* is Ac or is a Z group, preferably the Z group is a chelator
optionally comprising a linker, more preferably the chelator is

DOTA,

preferably Xaa4 is a residue of an a-L-amino acid selected from the group consisting of Tap,
Hyp, Pro, 4Ap, 4Ap(Ac), Tap(DOTA), 4Tfp and H3p,

more preferably Xaa4 is a residue of an a-L-amino acid selected from the group consisting of

Tap, Hyp, Pro and 4Ap, and

most preferably Xaa4 is a Tap residue,

or

(b)

Xaa4 is a residue of an N-alkylated a~amino acid of formula (Vf)
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wherein
n is 0, 1 or 3,
R* if n =0, is selected from the group consisting of H and phenyl,
orif n =1, is selected from the group consisting of methyl, CONH; and COOH,
or if n = 3, is selected from the group consisting of NH; and NHR*", wherein R*" is
a Z group, preferably the Z group is a bio-distribution modifier,

R# is selected from the group consisting of H and methyl,

preferably Xaa4 is a residue of an N-alkylated a-amino acid selected from the group consisting

of Nmg, Nlys, Nleu, Nphe and Nglu,

or

(c)

Xaa4 is an Oic residue.

8. The compound of any one of claims 1 to 7, wherein Xaa5 is a residue of an o amino
acid optionally comprising a Z group, wherein the o-nitrogen atom of the a-amino acid is

optionally substituted by a methyl group,

preferably Xaa5 is a residue of an a-L-amino acid selected from the group consisiting of Glu,

Gln, Asp, Asn, Ser, Hse, Trp, Lys, Arg, His, Hly, and Har,

more preferably XaaS is an a-L-amino acid selected from the group consisiting of Glu, Gln,
Asp, Asn, Ser, and Hse,

most preferably Xaa$5 is a Glu residue.

9. The compound of any one of claims 1 to 8, wherein Xaa6 is a residue of an amino acid
of formula (VIla)
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rev R®
R6a )p
@‘\H £
O (VIla),
wherein
p is 1 or O, preferably pis 1,

R® s (Ci-Coyalkyl,
R is methyl, and
R®® is Hif pis 0, and is H or methyl, if pis 1,

preferably Xaa6 is a residue of an a-amino acid selected from the group consisting of leu,

Leu, Npg, Val, Ile and Hle,

more preferably Xaa6 is a residue of an a-amino acid selected from the group consisting of

leu, Leu, Npg, Val and Ile, and

most preferably Xaa6 is a leu residue.

10. The compound of any one of claims 1 to 9, wherein

(@)

Xaa8 is a residue of a cyclic a-amino acid of formula (IXa),

wherein
r is 2 or 1, preferably ris 2,
X3 is selected from the group consisting of NR® O, NH, and CH>,
wherein R¥ is a Z group or R¥ is acetyl, preferably R¥ is a Z group, wherein the Z group is a

chelator optionally comprising a linker, wherein more preferably the chelator is DOTA,
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preferably Xaa8 is a residue of a cyclic a-amino acid residue selected from the group consisting
of Apc(R*), Apc, and Thp, wherein R* is a Z group, wherein if the Z group is a chelator
optionally comprising a linker, preferably the chelator is DOTA, or R* is acetyl,

more preferably Xaa8 is Apc(R®*®), wherein R is a Z group, wherein the Z group is a chelator
optionally comprising a linker , wherein the chelator

a)  preferably is selected from the group consisting of DOTA, DOTAGA, DOTAM,
DOTP, NOTA, NODAGA, PSC, NODA-MPAA, HBED, TETA, CB-TE2A,
DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO,
NOTP, PCTA, sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N3S), *"T¢(CO)3-chelators and their analogs,

b) more preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NODA-MPAA, NOPO, HBED, DTPA,
CHX-A”-DTPA, CB-TE2A, Macropa, PCTA, N4, and analogs thereof,

and

c¢) most preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NOPO, Macropa, PCTA and analogs

thereof,

(b) Xaa8 is an Aic residue,

(©)

Xaa8 is a residue of an a-amino acid selected from the group consisting of Lys, Lys(R%®),
lys(R®), Amk(R¥), Dab(R®) and dab(R®), wherein R* is a Z group, preferably the Z group is

a chelator optionally comprising a linker,

preferably Xaa8 is a Amk(R¥) residue, wherein R is a Z group, wherein the Z group is a
chelator optionally comprising a linker, wherein the chelator
a)  preferably is selected from the group consisting of DOTA, DOTAGA, DOTAM,
DOTP, NOTA, NODAGA, PSC, NODA-MPAA, HBED, TETA, CB-TE2A,
DTPA, CHX-A”-DTPA, DFO, Macropa, HOPO, TRAP, THP, DATA, NOPO,
NOTP, PCTA, sarcophagine, FSC, NETA, NE3TA, H4octapa, pycup, HYNIC,
NxS4-x (N4, N2S2, N3S), *mT¢(CO)3-chelators and their analogs,
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b)  more preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NODA-MPAA, NOPO, HBED, DTPA,
CHX-A"-DTPA, CB-TE2A, Macropa, PCTA, N4, and analogs thereof,

and

¢) most preferably is selected from the group consisting of DOTA, DOTAGA,
DOTAM, NOTA, NODAGA, PSC, NOPO, Macropa, PCTA and analogs
thereof,

or
(d) Xaa8 is a residue of an a-amino acid residue selected from the group consisting of Aib,

Deg, Ams, ala, Ala, Gln, Thr, Trp, Phe and Glu.

11. The compound of any one of claims 1 to 10, wherein Xaa9 is a residue of an amino

acid of formula (Xa)

wherein

R9 a

R9b
R9 c

RO, RS
R9a )V
;\N *
°  (Xa),

is selected from the group consisting of (C1-Cs)alkyl, COOH, CONH;, OH, NHa,
NHC(=NH)NH,, an aryl ring and a heteroaryl ring, preferably the aryl ring is
phenyl and the heteroaryl ring is 3-indoyl, and cyclo-hexyl,

is methyl or H,

is H or methyl, and

is 0, 1, 2, preferably v is 1,

preferably Xaa9 is a residue of an a-L-amino acid selected from the group consisting of Leu,

Hle, Ile, Arg, Trp, Glu, Phe, Ser, Cha, Npg and Tle,

more preferably Xaa9 is a residue of an o-L-amino acid selected from the group consisting of

Leu, Hle, Ile, Arg, Trp, Glu, Phe and Ser, and

most preferably Xaa9 is a Leu residue.
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12. The compound of any one of claims 1 to 11, wherein XaalO is a residue of an amino
acid of formula (XIa)
Riob R1%°
R10a )W
A
O (Xia),
wherein

R isselected from the group consisting of (C1-Cz)alkyl and phenyl, preferably R!%
is (C1-Cy)alkyl, more preferably (Ci-Cz)alkyl is ethyl,

R!%® s selected from the group consisting of methyl and H, preferably R!®° is methyl,

R!% s selected from the group consisting of H and methyl, R!°¢ is H, if w is 1,
preferably R'® is H, and

w is 0 or 1, preferably wis O,

preferably XaalO is a residue of an a-L-amino acid selected from the group consisting of Ile,

Leu, Tle, Val, and Phe,

more preferably XaalO is a residue of a-L-amino acid selected from the group consisting of lle,

Leu and Tle,

most preferably XaalO is an Ile residue.

13. The compound of any one of claims 1 to 12, wherein the N-terminal modification

group A wherein a linker comprising an amino group and a carbonyl group is optionally

interspersed between the bio-distribution modifier comprised by the N-terminal modification

group A and Xaal, wherein the bio-distribution modifier comprises a residue of an aliphatic

carboxylic acid,

wherein to an o-carbon atom of the aliphatic carboxylic acid a nitrogen atom or a triazolyl

moiety is covalently attached,
wherein to the nitrogen atom or to the triazolyl moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group individually and independently comprises 2 or more hydroxyl

groups, wherein each and any hydroxyl group is a primary hydroxyl group,
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or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group is covalently attached via an ether linkage to 1 or more second
level alkyl groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein each and any first level
alkyl group individually and independently comprises 0, 1 or 2 hydroxyl groups,
wherein each and any hydroxyl group is a primary hydroxyl group,

preferably the bio-distribution modifier is a structure of formula (A-I),
RA\ZXA_RM

)

a4

O
(A,
wherein

X2 comprises a nitrogen atom or a triazolyl moiety,
ar  1s0,1,2,3,4,5,0r6,

if X* is a triazolyl moiety, preferably aj is 2,

if X* is a nitrogen atom, preferably a; is 4,
RA! is a first level alkyl group of a structure of formula (A-II),

0] RA3

ORA4
% ORA5 }
P (A-D),

wherein
b1 isOorl,

wherein, if by is 0,
R** and R* are individually and independently a second level alkyl
group of a structure of formula (A-III),

or R** and R** are each H,

or wherein, if by is 1,

each and any of R**, R* and R™ is individually and independently
selected from a second level alkyl group of a structure of formula
(A-III) and H, preferably each and any of R*3 R** and R*° is
individually and independently a second level alkyl group of a

structure of formula (A-III),
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OH
OH
: (A-IID),
and wherein
R#? isabsent, if X" is a triazolyl moiety,
or RA?  afirst level alkyl group of a structure of formula (A-IT), if X* is a nitrogen atom,
wherein
b1 isO,
wherein,
R** and R* are individually and independently a second level alkyl
group of a structure of formula (A-III)
or R and R** are each H,
and wherein the carbonyl group of the structure (A-I) is covalently attached to the a-nitrogen
atom of Xaal,
or if a linker, comprising an amino group and a carbonyl group, is interspersed between the bio-
distribution modifier comprised by the N-terminal modification group A and Xaal, the carbonyl
group of the structure (A-I) is covalently attached to the amino group of the linker,
wherein if to the w-carbon atom of the aliphatic carboxylic acid
a) a nitrogen atom is covalently attached, the N-terminal modification group A
is selected from the group consisting of HPD2:Ahx and HPD4:HPD2: Ahx,
or b) a triazolyl moiety is covalently attached, the N-terminal modification group A
is selected from the group consisting of HPD3:PEO:Hyx and HPD2:HPD:Hyx,
and wherein a linker comprising an amino group and a carbonyl group is optionally interspersed
between Xaall and the bio-distribution modifier comprised by the C-terminal modification
group C-term,
wherein the bio-distribution modifier comprises a residue of an a-amino acid with an
aliphatic side chain,
wherein to an ®-carbon atom of the aliphatic side chain of the a-amino acid a nitrogen
atom or a triazolyl moiety is covalently attached,
wherein to the nitrogen atom or to the triazolyl moiety
(a) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group individually and independently comprises 2 or more hydroxyl

groups, wherein each and any hydroxyl group is a primary hydroxyl group,
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or, (b) 1 or 2 first level alkyl groups are covalently attached, wherein each and any first
level alkyl group is covalently attached via an ether linkage to 1 or more second
level alkyl groups, wherein each and any second level alkyl group individually and
independently comprises 2 or more hydroxyl groups, wherein each and any
hydroxyl group is a primary hydroxyl group, and wherein each and any first level

alkyl group individually and independently comprises 0, 1 or 2 hydroxyl groups,

wherein each and any hydroxyl group is a primary hydroxyl group,

and wherein to the carbonyl group of the a-amino acid an amino group is covalently

attached thereby forming an amide,

preferably the bio-distribution modifier is a structure of formula (C-I),

wherein
XC

a4

RCZ
\XC — RC'I

¢ (c,

comprises a nitrogen atom or a triazolyl moiety,
is0, 1,2, 3, or4,
if X€ is a triazolyl moiety, preferably a4 is 1 or 2, more preferably a4 is 1
if X€ is a nitrogen atom, preferably a4 is 3,
R is a first level alkyl group of a structure of
formula (C-1I),

ORCS3
ORC4
gKORCS]b
s (C-ID),
wherein
b3 isOorl,

wherein, if bz is 0,

R and R“* are individually and independently a second level alkyl group of

a structure of formula (C-IIT) or R®* and R“* are each H,

or wherein, if bz is 1, each and any of R® R®* and R® is selected from a second
level alkyl group of a structure of formula (C-III) and H, preferably each and

any of R® R and R® is individually and independently a second level alkyl

group of a structure of formula (C-III),
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OH
OH

: (C-11D),
and R®? s absent, if X° is a triazolyl moiety,
or R** s a first level alkyl group of a structure of formula (C-II), if X is a nitrogen
atom, wherein

b3 is 0,

wherein,

R® and R®* are individually and independently a second level alkyl group of

a structure of formula (C-IIT) or R and R“* are each H,
and wherein the a-nitrogen atom of the structure (C-I) is covalently attached to the carbonyl
group of Xaall, or if a linker comprising an amino group and a carbonyl group is
interspersed between Xaall and the bio-distribution modifier comprised by the C-terminal
modification group C-term, the a-nitrogen atom of the structure (C-I) is covalently attached
to the carbonyl group of the linker, more preferably the linker is interspersed between
Xaall and the bio-distribution comprised by the C-terminal modification group C-term,
wherein if to the @w-carbon atom of the aliphatic side chain of the a-amino acid

a) a nitrogen atom is covalently attached, the C-terminal modification group C-term
is selected from the group consisting of lys:HPD2 and lys:HPD2:HPDA4,

or b) a triazolyl moiety is covalently attached, the C-terminal modification group C-term

is selected from the group consisting of prx: TRIS:HPD3 and prx:HPD:HPD2.

14. The compound of any one of claims 1 to 13, wherein the compound comprises three
or four Z groups; preferably the compound comprises three Z-groups, wherein
a first of the three Z groups is the Z group comprised by the N-terminal modification
group A, wherein the Z group comprises a bio-distribution modifier optionally
comprising a linker,
and a second of the three Z groups is the Z group comprised by the C-terminal modification
group C-term, wherein the Z group comprises a bio-distribution modifier
optionally comprising a linker,
and a third of the three Z groups is covalently attached to or is part of substituent R®, under

the proviso that Xaa8 is a structure of formula (IXa),
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or is covalently attached to or is part of substituent R¥, under the proviso that Xaa8
is selected from the group comprising Lys(R*), lys(R*®), Amk(R®®), Dab(R*®) and
dab(R¥),

preferably each and any linker comprises an amino group and a carbonyl group.

15. The compound of any one of claims 1 to 14,

wherein
Xaal is Asp, Asn, Glu, Gln or Cya,
Xaa2  is Trp, Hyw, 5Fw, 6Clw or 7Fw,
Xaa3  is 5Clw, 5Brw, 5Fw, Trp, 1Ni, Bta, 6Fw or Trp,
Xaa4  is Tap, Hyp, 4Tfp, Pro, H3p, Eaz, Oxa, Dtc, Nmg, Nleu, Nlys, Nphe or Nglu,
Xaa5  is Glu, glu, Nme, Gln, Asp, Asn or Hse,
Xaa6 isleu, Leu, Npg, Val or Ile,
Xaa7 is Cys or Hey, Dap
Xaa8 is Apc(DOTA), Thp, Apc, Aib, Deg, Ams, Amk(DOTA), Egz, Eca, or ala,
Xaa9 isLeu, Hle, Ile, Phe, Glu, Arg, Ser or Trp,
XaalO isIle, Leu, Val or Tle,
Xaall is Cys, Hey, Dap and
Yc is 3MeBn or 3Lut,

or wherein
Xaal is Asp or Glu,
Xaa2  is Trp or Hyw,
Xaa3  is 5Clw or 5Brw,
Xaa4  is Tap, Hyp, or Pro,
Xaa5  is Glu,

Xaa6 isleu or Leu,

Xaa7 s Cys,
Xaa8 is Apc(DOTA) or Amk(DOTA),
Xaa9 isLey,

Xaal0 islle
Xaall isCysand
Yc is 3Lut,
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or wherein
Xaal s Asp,
Xaa2  is Trp,
Xaa3  is 5Clw,
Xaa4  is Tap or Hyp,
Xaa5  is Glu,

Xaa6  isleu,

Xaa7 s Cys,
Xaa8 is Apc(DOTA),
Xaa9 isLeu,

Xaal0 islle
Xaall isCysand
Yc is 3Lut,

preferably

the compound comprises three Z groups,
wherein a first of the three Z groups is a bio-distribution modifier,
wherein the bio-distribution modifier forms the N-terminal modification group A,
wherein the bio-distribution modifier is selected from the group consisting of HPD2:Ahx,
HPD3:PEO:Hyx, HPD2:HPD:Hyx and HPD4:HPD2: Ahx

and wherein a second of the three Z groups is a bio-distribution modifier optionally comprising
a linker,
wherein the bio-distribution modifier and the linker form the C-terminal group C-term,
wherein the linker is APAc and
wherein the bio-distribution modifier is selected from the group consisting of lys:HPD2,
prx:PEO:HPD3, prx:HPD:HPD2 and lys:HPD2:HPD4,

and wherein a third of the three Z groups is a chelator,
wherein the chelator is covalently attached to Xaa8,

wherein the Xaa8 is Apc and wherein the chelator is DOTA.

16. The compound of any one of claims 1 to 15, wherein the compound is selected from the group
consisting of compound HPD2: Ahx-Asp-Trp-5Clw-Tap-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-
Cys]-APAc-lys:HPD2 (GIP-1001) of the following formula
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oH on S oo
X "

>

compound HPD3:PEO:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx:PEO:HPD3 (GIP-1030) of the following formula

. Ao
O ol
Ef ¢ )

HO/\COH (NS'
%N = HoOON
N
HO o] L 7]/’
HO

OH

compound HPD2:HPD:Hyx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-prx: HPD:HPD2 (GIP-1077) of the following formula
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s

and compound HPD4:HPD2: Ahx-Asp-Trp-5Clw-Hyp-Glu-leu-[Cys(2Lut)-Apc(DOTA)-Leu-Ile-Cys]-
APAc-lys:HPD2:HPD4 (GIP-1078) of the following formula

HO HQ

HO‘\(\OHY

o O

(g S oH NS fiH
OH OH OH 3 ; \_ OT )\
H .
N
07N N\;)J\N 2 S HN
: 3 \H

H
H e] /H Ioi H Q N (0]
NH N N
H O
@] N
O, )\\
OH 0 ° N
o\
L
N O
\\‘(OH
O

398



WO 2024/223742 PCT/EP2024/061398

17.  The compound of any one of claims 1 to 16, wherein any S-atom, which can be oxidized,
preferably any S atom of a thioether group, is present as -S-, -S(O)- or S(02)- or mixture
thereof.

18.  The compound of any one of claims 1 to 17, wherein the compound comprises a
radionuclide, wherein the radionuclide is a radionuclide suitable for diagnosis of a disease;
preferably the radionuclide
is selected from the group comprising, *Sc, “Sc, *'Mn, **Mn, *Cu, *’Ga, ®*Ga, %°Y, ¥Zr,
94mT 9mT 1y 12T 15Ty 177]y 200T| 203pp 18R 76Bp T7Ry 133] 124] gpd 125],
more preferably is selected from the group comprising **Sc, #Sc, **Cu, “’Ga, **Ga,
86y 97; [y 12Th 15T, and 23Pb,
and

most preferably is selected from the group comprising *Cu, *®*Ga, '''In and ***Pb.

19. The compound of any one of claims 1 to 17, wherein the compound comprises a
radionuclide, wherein the radionuclide is a radionuclide suitable for the treatment of a disease;
preferably the radionuclide
is selected from the group comprising *’Sc, ¢’Cu, ¥Sr, *°Y, "'In, '*Sm, "*Tb, '*'Tb, '""Lu,
186Re, 18Re, 212Pb, 213Bi, 28Ra, 22 Ac, 2Th, 22'Th, I, and 2''At,
more preferably is selected from the group comprising *’Sc, ¢’Cu, *°Y, '"’Lu, 2!?Pb, 2*Bi,
25A¢, and ?¥'Th,

and most preferably is selected from the group comprising *°Y, 7’Lu, 2!?Pb, ?**Ac, and

227Th.
20. The compound of any one of claims 1 to 18, for use in a method for diagnosing a
disease.
21. The compound of any one of claims 1 to 17 and 19, for use in a method for the

treatment of a disease.

22. The compound of any one of claims 1 to 18, for use in a method for the identification
of a subject, wherein the subject is likely to respond or likely not to respond to a treatment of a
disease, wherein the method for the identification of a subject comprises carrying out a method

of diagnosing a disease using a compound of any one of claims 1 to 18, or for use in a method
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for the selection of a subject from a group of subjects, wherein the subject is likely to respond
or likely not to respond to a treatment of a disease, wherein the method for the selection of a
subject from a group of subjects comprises carrying out a method of diagnosing a disease using
a compound of any one of claims 1 to 18 or for use in a method for the stratification of a group
of subjects into subjects which are likely to respond to a treatment of a disease, and into subjects
which are not likely to respond to a treatment of a disease, wherein the method for the
stratification of a group of subjects comprises carrying out a method of diagnosing a disease

using a compound of any one of claims 1 to 18.

23. The compound for use of any one of claims 20 to 22, wherein the disease is cancer,
preferably the cancer is expressing Gastric Inhibitory Peptide Receptor (GIPR), more preferably

the cancer is overexpressing GIPR.

24, The compound for use of claim 23, wherein the cancer is a neuroendocrine cancer or
a neuroendocrine neoplasm, preferably the cancer is selected from the group consisting of
medullary thyroid cancer, gastrointestinal neuroendocrine neoplasms, ileal neuroendocrine
neoplasms, pancreatic neuroendocrine neoplasms, nonfunctioning neuroendocrine neoplasms,
Insulinomas, Gastrinomas, Glucagonomas, VIPomas, Somatostatinoma, ACTHoma, lung
neuroendocrine neoplasms, typical carcinoid tumors, atypical carcinoid tumors, small cell
carcinoma of the lung, large cell carcinoma of the lung, thymic neuroendocrine tumors, Merkel
cell carcinoma, Pheochromocytoma of the adrenal gland, adrenal cancer, parathyroid cancer,
paraganglioma, pituitary gland tumors, neuroendocrine tumors of the ovaries and

neuroendocrine tumors of the testicles.

25. The compound for use of any one of claims 20 to 22, wherein the disease is a metabolic
disease, preferably a diseased cell and/or a diseased tissue, preferably a diseased cell and/or a
diseased tissue of the metabolic disease expresses GIPR; more preferably the diseased cell
and/or the diseased tissue overexpresses GIPR; most preferably the diseased cell is a pancreatic

cell.
26. The compound for use of claim 25, wherein the metabolic disease is selected from the

group consisting of type 2 diabetes, type 1 diabetes, metabolic syndrome, insulin resistance,

dyslipidemia, impaired fasting glucose, and impaired glucose tolerance.
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27. A composition comprising a compound of any one of claims 1 to 19 and a
pharmaceutically acceptable excipient, preferably the composition is a pharmaceutical

composition.

28. A kit comprising a compound of any one of claims 1 to 19 and one or more optional
excipient(s) and optionally one or more device(s); preferably the device(s) is/are selected from
the group comprising a labelling device, a purification device, a handling device, a

radioprotection device, an analytical device or an administration device.
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