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RADIOPHARMACEUTICALS TARGETING
SOMATOSTATIN RECEPTOR 2 AND USES THEREQOK

CROSS-REFERENCE TO RELATED APPLICATION

[001] This application claims the benefit of priority of US Provisional Patent Application No.
63/614,474, filed December 22, 2023, which is incorporated by reference herein in its entirety for all
purposes.

REFERENCE TO SEQUENCE LISTING
[002] The present application is being filed with a Sequence Listing in electronic format. The sequence
listing filed, entitled “01277-0073-00PCT-RYZ_SL.xml” was created December 18, 2024, and is
754,191 bytes in size. The information in electronic format of the Sequence Listing is incorporated herein

by reference in its entirety.

BACKGROUND
[003] In the United States, cancer is the leading cause of death for those under 65 years of age, and it
accounted for about 21% of all deaths in 2018. Many tumors express certain biomarkers such as
somatostatin receptors (SSTRs). For example, neuroendocrine tumors (NETs) arise from neuroendocrine
cells and most commonly develop in the lung, digestive tract and pancreas. NETs are one of the cancers
that need systemic therapies because either they are inoperable, or they are diagnosed at an advanced
stage with distant spread of tumor cells. Traditional radiotherapies such as external beam radiation
therapy have been used for decades as a standard-of-care treatment for diagnosed cancer patients. While
some patients respond to external beam radiation therapy, many others do not. Further, metastasis and
circulating tumor cells can spread and remain in the bloodstream or bodily fluids after standard-of-care
treatment and lead to resistance to therapy. The presence of cancer cells in various parts of the body
reduces the therapeutic efficacy of traditional radiotherapies. Accordingly, strategies for targeted
radiotherapies are being developed for better cancer treatment and diagnosis.
SUMMARY
[004] In one aspect, the present disclosure relates to a peptide having avidity for a somatostatin
receptor, wherein the peptide comprises a structure of Formula (I) or a salt thereof,
X1-X2-X3-X4-X5-X6
Formula (B}

wherein,

X1 is any amino acid;

X2 is any amino acid;

X3 is a non-natural, aromatic amino acid;

X4 is a non-aromatic aming acid having a side chain comprising an amine;

X3 is any amino acid; and

X6 is any amino acid.
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In some embodiments, the peptide is a monocyelic peptide. In some embodiments, the peptide has a

structure of Formula (1),

X1—X2
/ AN
X6 X3
\ /
X5—X4
Formula (II).

[005] In one aspect, the present disclosure relates to a conjugate or a pharmaceutically acceptable salt
thereof, wherein the conjugate comprises a monocyclic peptide having avidity for a somatostatin
receptor, wherein the monocyclic peptide comprises a structure of Formula (1),
X1—X2,
X6 X3
N\
X5—X4
Formula (II)
wherein,
X1 is any amino acid;
X2 is any amino acid;
X3 is a non-natural, aromatic amino acid;
X4 is a non-natural amino acid having a side chain comprising an amine;
X3 is any amino acid; and
X6 is any amino acid.
Tn some embodiments, the conjugate further comprises a metal chelator covalently connected to the
monocyclic peptide. In some embodiments, the metal chelator 1s connected to the monocyclic peptide

through a linker. In some embodiments, the conjugate has a structure of Formula (1E},

| /X1—X2
X6 X3
\
X5—X4

CL/(L)S_

Formula (II)
wherein,
L 15 a linker;
sis 0 or 1; and
CL is a metal chelator.

In some embodiments, CL-(L)s- s attached to X1, X2, or X6. In some embodiments, s is 0 and the hinker

[\
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is a bond. In some embodiments, the conjugate farther comprises a radionuclide bound to the metal
chelator. In some embodiments, the metal chelator comprises DOTA, DOTA-GA, pBn-DOTA, pBn-
SCN-DOTA, NH2-DOTA, NH2-DOTA-GA, p-NCS-Bn-DOTA-GA, p-NH2-Bu-ox0-DO3A, p-SCN-Bn-
ox0-DO3A. NOTA, NODA-GA, NHZ-NODA-GA, p-NCS-Ba-NODA-GA, p-NH2-Bn-NOTA, p-SCN-
Bn-NOTA, NCS-MP-NODA, NH2-MPAA-NODA, PCTA, p-NH2-Bu-PCTA, p-SCN-Bn-PCTA, p-
SCN-Bn-HEHA, H2-MACROPA-NCS, HI-MACROPA, H2-MACROPA-NH2, H4-OCTAPA, tetra~(S,
8. 8, §3-Me-DOTA, tetra~(S, 8, 8, §)-Et-DOTA, tetra-(§, 8, S, §)-1Bu-DOTA, or maleimide-nBu-DOTA.

0 0
%N/—\Nx—{
HO [ ] OH
5>_/"\_/NL%\H
o] O (poTA) In

some embodiments, the radionuclide is an alpha particle-emitting radionuclide. In some embodiments,

the alpha particle-emitting radionuclide is Ac-225, At-211, Bi-213, Bi-209, Th-149, Ra-223, Th-227, Fr-

In some embodiments, wherein the metal chelator has a structire of

223, (Gd-148, Th-229, Pb-212, or Po-213. In some embodiments, the alpha particle-emitting radionuclide
is Ac-225, Bi-213, Bi-209, Tb-149, Ra-223, Th-227, Fr-223, (3d-148, Th-229, Pb-212, or Po-213. In
some embodiments, the alpha particle-emitting radicnuclide is Ac-225. In some embodiments, the
radionuclide s a beta particle-emitting radionuclide. In some embodiments, the beta particle-cmitting
radionuchde 1s Cu-67, Lu-177, Y-90, Rh-105, Yb-175, Tm-167, Pm-153, Sm-133, or In-111. In some
embodiments, the beta particle-emitting radionuchide ts lutetium-177. In some embodiments, the
radionuclide is a positron-cmitting radionuclide. In some embodiments, the positron-emitting
radionuclide is Ga-68, Cu-62, Cu-64, Zr-89, Th-152.

[006] In some embodiments, X1 is an N-methylated amino acid. In some embodiments, X1 is any
amino acid comprising a polar side chain. In some embodiments, X1 is an L-amino acid. In some
embodiments, X1 is Cys, Lys, Ala, Glu, Asp, Ser, Pro, or a derivative thereof. In some embodiments, X1
is Cys, Lys, Ala, Glu, Asp, Ser, or a derivative thereof. In some embodiments, X1 is not Pro or a

derivative thereof. In some embodiments, X1 has a structure of:

12
R‘LX'I

*X6
Ao

R11
*X2

wherein,
R" is hydrogen or C,-Csalkyl optionally substitated with one to three substituents independently
selected from RY;

cach R'is independently halogen, -CN, -NO., -OR?, -SR*® or -NR°RY;
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R"is Ci-Csalkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyi, Ci-Csheteroalkyl, Cs-Coeyeloalkyl, or 3-to
6- membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R'*;

L isabond, -O-, -8-, -NR- Ci-Csalkvlene, or Ci-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R¥'*; or

R' and L¥'-R'? are taken together with the intervening atoms to form a 5- to 6- membered
heterocycloalkyl, which is optionally substitted with one or more R'>.

cach R'* is independently halogen, C1-Caalkyl Ci-Cshaloalkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyl,
Ci-Csheteroalkyl, Cr-Cealkenyl, Co-Cealkynyl, -CN, -NQ», -OR?, -SR®, -NR°RY, -SeR®, -S(=0)R?,

NR*C=NH}NR, -NR*S(=0)NRR’, -C(=0)R", -C(=0)OR?, -OC(=0)R*, -OC(=0)0OR?, -
OC(=0)NR°R!, -NR*C(=0)R’, -NR*C{(=0)0OR?, -NR*C(=0)NR°R’, -C(=0)NR°RY, -
P(=0}ORMORY), -P(=0)R°R’, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =S, or
=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl, cveloalkyi, and
heterocycloalkyl is optionally substituted with one or more R%; or, one of R'** is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
sabstituted alkyne, an azide, an optionaliy substituted dibenzocyclooctyne (DBCO), an
optionaliy substituted trans-cyclooctene (TCO), an optionally substituted bicyclo[6.1.0lnonyne
(BCN), an optionally substituted aldchyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

R" is hydrogen or C,-Csalkyl;

R™*is halogen, -CN, -NO,, -OR?, -NRRY, C1-Csalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
{1-Csalkylene{cycloatkyl), Ci-Cealkylene(heterocycloalkyl), Ci-Csalkylene(aryl), or
Ci-Ceatkylene(heteroaryl), wherein each of the alkyl, alkylene, cveloalkyl, heterocycloalkyl, aryl,
and hetercaryl is independently optionally substituted with one or more R,

or two R™* groups attached to the same or different atoms are taken together to form a cycloatkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

cach R® is independently hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, C;-Csheteroalkyl, C-Cealkenyl, Cro-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cgatkvlene(cycloaikyl), Ci-Ceatkylene(heterocycloalkyl),
Ci-Ceatkylene(arvly, or Ci-Csalkylenethetercaryl), wherein each of the altkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroarvl is independently optionally substituted
with one or more RY;

each R® is independently halogen, -CN, -OH, oxo, -0-C;-Cealkyl, -SFs, -S(=0)C,-Cgalkyl, -
S(=0)2C-Caalkyl, -S(=0)NH:, -S(=0)-halogen, -S(=0)NHC-Cealkyl, -S(=0)N(Ci-Cealkyl),,
-NH;, -NHC,-Csalkyl, -N{C1-Cealkylyy, -NHCENHNH,, -NHE=0)Y0C,-Cealkyl, -
C(=0)C,-Caalkyl, -C(=0)0H, C-Cealkyl-C(=0)0H, -C(=0)0C,-Cealkyl, -C{(=0)NH,, -
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C(=0)N(C-Cealkyl),, -C(=0)NHC,-Csalkyl, Ci-Cealkyl, C,-Cshaloalkyl, Ci-Cehydroxyalkyl,
Ci-Ceaminoalkyl, or C-Cehetersalkyl; and

each R° and R¢ arc independently hydrogen, C,-Cealkyl, C,-Cshaloalkyl, C;-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Csalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cgalkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C1-Csalkylene{aryly, or Ci-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more RS or R® and RY are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R

*X 6 represents the potnt of attachment to X6; and

*X2 represents the point of attachment to X2.

[007] In some embodiments, X2 is an aromatic amino acid. In some embodiments, X2 is Tyr, Phe, Trp,

His, Gly, Ala, or a derivative thereof. In some embodiments, X2 has a structure of:

R23
N x2

LX
£, Lo
II'\’21

*X3

R? is hydrogen or C-Csalkyl optionally substituted with one to three substituents independently

wherein:

selected from R

each R'is independently halogen, -CN, -NO,, -OR®, -SR® or -NR°R%

L* is a bond, -O-, -8-, -NR?-, C;-Cealkvlene, or C,-Csheteroatkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R™;

R?%is hydrogen, C:i-Csalkyl, Ci-Cshaloalkyl, Ci-Cshydroxvalkyl, Ci-Csaminoalkyl, or Ci-

Csheteroalkyl, wherein the alky and heteroalkyl is optionally substituted with one or more R®; or

(R%)m2

R*is ;

ring A2 is an aryl or heteroaryl,

cach R* is independently C-Csalkyl, C1-Cshaloalkyl, Ci-Cshydroxyalkyl, C)-Csaminoalkyl, C;-
Csheteroalkyl, C;-Csalkenyl, Co-Csalkynyl, halogen, -CN, -NO,, -OR?, -SR?, -8F;, -NRR¥, -
S(=0)R?, -8(=20):R", -§(=0)R°RY, -S(=0)(=NR*R?, N=8(=0)RR’, -NR*S(=0),R*, amidinyl, -
NR*C=NH)NR'R®, -NR*S(=0).R°R?, -C(=0)R*, -C(=0)OR", -OC(=O)R?, -OC(=0)OR", -
OC(=0)NRRY, -NR*C(=0)R", NR*C{(=0)0R®, -NR*C(=0)NR°R", -C(=0}NR°R", -
P(=0)ORHOR"), -P(=0)R°R", aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein each of
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the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroarvl, cyeloalkyl, and heterocycloalkyl is
optionally substituted with one or more R**; or
two R?? are taken together to form =0, =8, or =N{R");

m2is0,1,2. 3,4, or5;

each R* is independently halogen, C;-Caalkyl, Ci-Cshaloalkyl, C;-Cehydroxyalkyl, Ci-
Csaminoalkyl, Ci-Ceheteroalkyl, Co-Coalkenyl, Co-Coalkynyl, -CN, -NG,, -OR?, -8R, -NRRY, -
S(=0IR?, -S(=0 R, -8F;, -8(=01NRRY, -S(=0)=NRR?, -N=S(=0)R°RY, -NR*S(=0),R",
amidinyl, -NR*C(=NH}NR®):, -NR*S(=0).NRR?, -C(=0)R?, -C(=0)OR®, -OC(=0)R?, -
OC(=0)OR?, -OC(=0)NR'R’, -NR*C{(=0)R®, -NR*C(=0)}OR®, -NR*C(=0)NRRY, -C(=0)NR°R’,
-P(=0)OR“WORY), -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =S, or
=N{R*"), wherein cach of the alkyl, hetercalkyl, alkenyl, atkynyl, arvl, hetercaryl, cycloalkyl, and
heterocycloaltkyl is optionally substituted with one or more R®; or, one of R* is a conjugation
group (CG);

R* is hydrogen or C-Csalkyl;

R™ s halogen, -CN, -NQ,., -OR®, -NR°R?, C;-Csalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
C-Csalkylene{cycloalkyl), Ci-Csalkyiene(heterocycloalkyl), Ci-Coalkylene{aryly, or
C-Csalkylenethetercaryl}, wherein cach of the alkyl, alkvlene, cycloalkyl, heterocycloalkyl, aryl,
and heteroaryl is independently optionally substituted with one or more R,

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which 1s optionally substituted with one or more R,

cach R* 1s independently hydrogen, C,-Cealkyl, C-Céhaloalkyl, C,-Cshydroxyalkyl,
Cy-Ceammoalkyl, C;-Csheteroalkyl, Co-Cealkenyl, Co-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cgalkylene{cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C1-Cealkylene{aryl), or Ci-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, beterocveloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more RY;

each R® is independently halogen, -CN, -OH, oxo, -0-Ci-Cealkyl, -SFs, -S(=0)C-Csalkyl, -
S(=0).C1-Cealkyl, ~-S(=0)NH., -S(=0)-halogen, -S(=0):NHC,-Cealkyl, -S(=03N(C:-Csalkyl),,
-NH3, -NHC:-Csalkyl, -N(Ci-Cealkyl)z, -NHCENHINH,, -NHC(=0)0C-Cealkyl, -
C(=0)C;-Cealkyl, -C(=0)OH, C1-Cealkyl-C(=0)OH, -C(=0)OC;-Cealkyl, -C{=0)NH,, -
C(=0)N(C:1-Cealkyl),, -C(=0YNHC, -Cealkyl, C-Coalkyl, C-Cshaloalkyl, C1-Cshydroxyalkyl,
Ci-Ceaminoalkyl, or Ci-Ceheteroalkyl; or, one of R® is a conjugation group ({G);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO}, an
optionally substituted trans-cyclooctene (TCQO), an optionally substituted bicyelo[6.1.0jnonyne
(BCN), an optionally substituted aldehyde, an optionally substituted ketone, or an optionally

substituted hydrazine;
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each R® and RY are independently hydrogen, Ci-Cealkyl, C;-Céhaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, C;-Ceheteroalkyl, Cr-Cealkenyl, Co-Coalkvnyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylenetheterocycloalkyl),
Ci1-Csalkylene(aryl), or Ci-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R% or R® and RY are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R®;

*¥X1 represents the pomt of attachment to X1; and

*X 3 represents the pomnt of attachment to X3.

[008] In some embodiments, X3 is a non-natural amino acid comprising an optionally substituted N-

containing 5- to 10- membered heteroaryl. In some embodiments, X3 has a structure of:

(R3?)m3
(%)

* R34
X2l KRG
IIQ31

*X4

wherein:

R*¥ is hydrogen or C-Cs alkyl optionally substituted with one to three substituents independently
selected from R;

each R'is independently halogen, -CN, -NQ,, -OR®, -SR*® or -NR°R%;

L% is abond, -O-, -8-, -NR*-, C,-Csalkylene, or C,-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R™*;

ring A3 is an arvl or heteroarvi;

each R*?is independently C,-Cealkyl, C;-Cehaloatkyl, C-Cehydroxyalkyl, Ci-Ceaminoalkyl, C;-
Csheteroalkyl, Co-Cialkenyl, Co-Csalkynyl, halogen, -CN, -NO-, ~-OR?, -SR?, -SFs, NRRY, -
S(=0)R?, -8(=0RR", -S(=0):R°RY, -S(=0)(=NR"R®, -N=8(=0)R°R’, -NR*S(=0}R*, amidinyl, -
NR*C(=NH)NRRY, -NR*S(=0)R°RY, -C(=0)R?, -C(=0)OR?, -OC(=0)R®, -OC(=0)OR?, -
OC(=0)NRR?, -NR*C(=0)R®, -NR*C(=0)OR®, -NR*C(=0)NR°R?, -C(=0)NR°R?, -
P(=C)ORNORY), -P(=0)R°R’, ary}, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein each of
the alkyl, heteroalkyl, arvl, heteroarvl, cycloalkyl, and heterocycloalkyl is optionally substituted
with one or more R*%; or
two R? are taken together to form =0. =S, or =N(R%);

m31s0,1,2,3,4 0r5;

each R** is independently halogen, Ci-Caalkyl, Ci-Céhaloalkyl, Ci-Cehydroxyalkyl, C:-
Csaminoalkyl, Ci-Csheteroaikyl, Co-Cealkenyl, Cr-Csalkynyl, -CN, -NO;, -OR®, -SR?, -NR°RY, -
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S(=0)R, -$(=0)R%, -8F;, -S(=0),NR°RY, -S(=0)(=NR)R", -N=§(=0)R°R", -NR*S(=0),R*,
amidinyl, -NR*C(=NH}NR?),, -NR*S(=0);NRR’, -C(=0)R’, -C(=0)OR*, -OC(=0)R", -
OC(=0)OR*, -OC(=OINRRY, -NR'C(=0)R®, -NR*C(=0)OR®, -NR*C(=OINRR?, -C(=O)NRR?,
P=0YORNORY, -P(=C)RR?, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkynyl, aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl is optionally sebstituted with one or more R

R* is hvdrogen or Ci-Csalkyl;

R* is hydrogen or C1-Caalkyl;

R®% s halogen, -CN, -NO», -OR?, -NRRY, C;-Csalkyl, cycloalkyl, heterocycloalkyl, arvl, heteroaryl,
Ci-Coalkylene(cycloalkyl), Ci-Cealkylenc(heterocycloalkyly, Ci-Cealkylene(aryly, or
Ci-Cealkylene(heteroaryl), wherein cach of the alkyl, alkyvlene, cycloalkyl, heterocvcloalkyl, arvl,
and heteroaryl is independently optionally substituted with one or more R,

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, cach of which is optionally substituted with one or more R,

each R® is independently hydrogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshvdroxyalkyl,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~Coalkenyl, C;-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroaryl, C,-Cealkylene(cycloalkyl), C\-Cgalkylene(heterocycloalkyl),
Ci-Coalkylene(aryl), or C;-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heterscaryl 1s independently optionally substituted
with one or more R,

each R® is independently halogen, -CN, -OH, oxo, -O-C,;-Cealkyl, -SFs, -S(=0)C,-Csalkyl, -
S(=0)2Ci-Csalkyl, -S(=0).NHa, -S(=0),-halogen, -S(=0).NHC;-Csalkyl, -S(=0).N(C;-Csalkyl),,
-NH,, -NHC;-Csalkyl, -N(Ci-Csalkyl),, -NHC(=NH)NH, -NHC(=0)O0C,;-Csalkyl, -C(=0)C;-
Csalkyl, -C(=0)OH, C;-Csalkyl-C(=0)OH, -C(=0)OC,-Csalkyl, -C(=O)NH>, -C(=0)N(C:-
Cealkyl),, -C(=0)NHC:-Csalkyl, C;-Csalkyl, C;-Cshaloalkyl, C;-Cshydroxyalkyl, Ci-
Csaminoalkyl, or C-Csheteroalkyl; and

each R® and R are independently hydrogen, Ci-Csalkyl, Ci-Céhaloalkyl, C:1-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Co-Ceatkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryi, Ci-Cealkylene(cycloalkyl), Ci~-Cralkylene(heterocycloalkyl),
Ci-Cealkylene(aryl), or Ci-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R or R® and R? are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,

*X2 represents the point of attachment to X2; and

*X4 represents the point of attachment to X4.

In some embodiments, X3 has a structure of:
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Y34’Y33

N
,Y/35 O/Y32
\380 36-Y3!

LX3

- )\f

wherein:

Y¥ is N, CH, or CR*%;

Y32 is N, CH, or CR*%;

Y3 is N, CH. or CR*;

Y?is N, CH, or CR*;

Y*isN, or C;

Y*¥isNor(,;

Y7 is N, CH, or CR*% and

Y*#is 0, S, Nor NH;

provided that no more than two of Y*, ¥*2 Y Y™ ¥ Y* and Y are N.
[009] In some embodiments, X4 is a non-natural amino acid having a side chain comprising an amine.
In some embodiments, the amine comprises a primary amine, secondary amine, tertiary amine, or
quaternary amine. In some embodiments, the amine comprises a primary amine, secondary amine, or
tertiary amine. In some embodiments, the amine comprises a primary amine. In some embodiments, the
amine comprises a secondary amine. In some embodiments, the amine comprises a tertiary amine. In
some embodiments, the amine comprises a quaternary amine. In some embodiments, X4 is a non-natural
amino acid having a side chain comprising an amine, and wherein the side chain comprises azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl. In some embodiments, X4 is a non-natural amino
acid having a side chain comprising an amine, and the non-natural amino acid is a Lys derivative. In

Y

some embodiments, X4 has a structure of:

42
x4

R
*X%‘{

wherein,
R™ is hydrogen or C;-Csalkyl optionally substituted with one to three substituents independently

selected from R
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each R'is independently halogen, -CN, -NO,, -OR?, -SR® or -NR°RY;

L™ is abond, -O-, -S-, -NR*- C,-Cealkylene, Ci-Csheteroalkylene, Cs-Cocveloalkyl, or 3- to 6-
membered heterocycloalkyl, wherein the alkylene, heterocalkvlene. cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R*;

R* ig -NR*R™® or a heterocycloalkyl comprising one or more ring nitrogen atoms, wherein the
heterocycloalkyl is optionally substituted with one or more R*;

each R*” is independently halogen, C-Caalkyl, C1-Cehaloalkyl, Ci-Cehydroxyalkyl, Ci-
Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Cealkvnyl, -CN, -NO», -OR?, -SR?, -NR°RY, -
S(=0)R?, -$(=0)R", -8F;, -8(=0):NRRY, -S(=0)(=NRR", -N=8(=0)R°R’, -NR°S(=0):R",
amidinyl, -NR*C(=NH}NR");, -NR*S$(=01NRR’, -C{=0)R", -C(=O)OR", -OC(=0)R", -
OC(=0)OR?, -OC=0INRRY, -NR'C(=0)R?, -NR*C(=0)OR®, -NR*C(=O)NRR?, -C(=Q)NRR?,
-P(=0)ORHORY), -P(=0IRRY, =0, =S, or =N(R"), wherein each of the alkyl, heteroalkyl,
alkenyl, and alkynyl is optionally substituted with one or more RS,

R* is hydrogen or C-Csalkyl;

R™ and R™ are each independently hydrogen, C,-Csalkyl, aryl, heteroaryl, -C1-Csalkylene-aryl, or -
C-Caalkylene-heteroaryl; or R* and R™ are taken together to form a 3- to 6- membered
heterocycloalkyl, wherein each of the alkyl, arvl, heteroaryl, and heterocycloalkyi are optionally
substituted with one or more R

each R™* is independently halogen, C,-Csalkyl, C,-Cshaloalkyl, C,-Cshydroxyalkyl, C;-
Ceaminoalkyl, C,-Ccheteroalkyl, C,-Cealkenyl, C;-Csalkynyl, -CN, -NO,, -OR? -SR?, -NR°R¢, -
S(=0)R?, -S(=0):R?, -8Ts, -S(=0),NRRY, -S(=0)(=NR")R’, -N=S(=0)R°R®, -NR*S(=0),R?,
amidinyl, -NR*C(=NH)(NR?),, -NR*§(=0),NRRY, -C(=0)R?*, -C(=0)OR*, -OC(=0)R", -
OC(=0)OR?, -OCECINRRY, -NR*O(=0)R?, -NR*C(=0)OR®, -NR*C(=0)NRRY, -C(=0)NR°RY,
PEONORNORY, -P=OIRRE, =0, =S, or =N{R®), wherein each of the alkyl, heteroalkyl,
alkenyl, and alkynyl is optionally substituted with one or more R, or

or two R™ groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

cach R® is independently hydrogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Cr-Cealkenyl, Cr-Csalkynyl, cycloalkyl, heterocycloalkyl,
Ci-Cealkylene(cveloalkyl), or Ci-Csalkylenetheterocycloalkyl), wherein each of the alkyl,
alkylene, alkenyl, alkynyl, cycloalkyl, and heterocycloalkyl is independently optionally
substituted with one or more R®;

each R is independently halogen, -CN, -OH. oxo, -0-C;-Cealkyl, -SFs, -S(=0)C,-Cyalkyl, -
S(=0)2C1-Csalkyl, -S(=0}NHa,, -S(=0)-halogen, -S(=0RNHC-Cealkyl, -S(=0):N(C;-Csalkyl),,
-NH,, -NHC,-Csalkyl, -N(C-Cgalkyl),, -NHC(ENHINH,, -NHC(=0)0C-Caalkyl, -
C(=0)Ci-Coalkyl, -C(=0)OH, C-Cealkyl-C(=0)OH, -C(=0)0C;-Caalkyl, -C(=0)NH,, -
C=OIN(C-Caalkyl), -C(=OWNHC, -Cealkyl, C-Coalkyl, Ci-Cehaloalkyl, C;-Cshydroxyalkyl,

C-Coaminoalkyl, or Ci-Cehetercalkyl; and

10
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each R® and RY are independently hydrogen, Ci-Cealkyl, C;-Céhaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, C;-Ceheteroalkyl, Cr-Cealkenyl, Co-Coalkvnyl, cycloalkyl, heterocycloalkyl,
C;-Cealkylene(cycloalkyl), or C,-Cealkylenetheterocveloalkyl), wherein each of the atkyl,
alkylene, alkenvl, alkvnyl, cyvecloalkyl, and heterocycloalkyl, is independently optionally
substituted with one or more R%; or R® and R¢ are taken together with the atom to which they are
attached to form a heterocycloalkyl optionally substituted with one or more R,
*X3 represents the point of attachment to X3; and
*X5 represents the pont of attachment to XS.
[0010] In some embodiments, X5 is an aliphatic amino acid or a polar amino acid. In some
embodiments, X5 is Thr, Val, Ala, Ser, Pro, or a derivative thereof. In some embodiments, X5 has a

structure of:

R52

*X4 "‘<N o
RS ]

*X6

wherein,

R is hydrogen or Ci-Csalkyl optionally substituted with one to three substituents independently
seiected from RY;

each R'is independently halogen, -CN, -NQ», -OR?, -SR? or -NR°R%;

R7is Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Cohydroxyalkyl, Ci-Ceaminoalkyl, Ci-Ceheteroalkyl, Co-
calkenyl, Co-satkynyl, Cs-Cocycloalkyl, or 4- to 6- membered heterocycloalkyl, wherein each of
the alkyi, beteroalkyl, aryl, heteroaryl, cycloalkvl, and heterocyeloalkyl is optionally substituted
with one or more R™; or

R and R* are taken together with the intervening atoms to form a 5- to 6- membered
heterocycloalkyl, which is optionaily substituted with one or more R™;

each R is mdependently halogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl, Ci-
Ceaminoalkyl, Ci-Ceheteroalkyl, Co-Csalkenyl, C2-Csalkyayl, -CN, -NO,, -OR?, -SR*, -NR°RY, -
SeR?, -S(=0)R%, -§(=0):R?, -SFs, -S(=0)1,NRRY, -5(=0)(=NR")R", -N=5(=0)R°R?, -
NR*S(=0).R", amidinyl, -NR*C(=NH}(NR"), -NR*S(=0),NRR", -C(=0)R", -C(=0)OR", -
OC(=0)R?, -0C(=0)OR®, -OC(=D)NR°R?, NR*C(=0)R®, NR*C(=0)OR®, -NR*C(=0)NR'R?, -
C(=0)NR°RY, -P(=0)(OR*)}(ORS), -P(=0)R°R", aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
=0, =8, or =N(R"}, wherein each of the alkyl, heteroalkyl, atkenyl, alkynyl, aryl, heteroaryl,
cycloalkyl, or heterocycloalkyl is optionally substituted with one or more R,

each R® is independently hydrogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Cy-Cealkenyl, Co-Csalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroarvl, Ci-Csalkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
Ci-Cealkylene(arvly, or C-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
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alkynyl, cyeloalkyl, heterocyeloalkyl, arvl, and hetercaryl is independently optionally substituted

with one or more R,

cach R® is independently halogen, ~-CN, -OH, oxo, -0-C;-Cgalkyl, -SF;s, -S(=0)C,-Cgalkyl, -

S(=0)Ci-Coalkyl, ~S(=0):NH,, -8(=0):-halogen. -S(=0)NHC,-Cgalkyl, -S(=0).N(C;-Csalkyl),
-NH;, -NHC;-Csalkyl, -N{C~Cealkyl)s, -NHC(ENHINH,, -NHC(=0)Y0C-Csalkyl, -
C(=0)(1-Cealkyl, -C(=0)0OH, C-Caalkyl-C(=0)0H, -C(=0)0C;-Coalkyl, -C{=0)NHo, -
CEOINC-Caalkyl)s, -C(=0)NHC-Caalkyl, Ci-Cealkyl, Ci-Cohaloalkyl, C-Cehydroxyaltkyl,

Ci-Csaminoalkyl, or Ci-Csheteroalkyl; and

each R° and R* are independently hydrogen, Ci-Cealkyl, Ci-Céhaloalkyl, Ci-Cshydroxyalkyl,

Ci-Cosaminoalkyl, Ci-Csheteroalkyl, Cr-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroarvl, Ci-Cealkylene(cycloatkyl), Ci-Cealkylenetheterocycloalkyl),
Ci-Cealkylene(aryl), or Ci-Csalkylene(heteroary!), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted

with one or more R% or R° and RY are taken together with the atom to which they are attached to

form a heterocycloalkyl optionally substituted with one or more R,
*X 4 represents the point of attachment to X4; and
*X6 represents the pomt of attachment to X6.
[0011] In some embodiments, X6 is an aromatic amino acid, a hydrophilic amino acid, or Gly, or a
derivative thereof. In some embodiments, X6 is Phe, Ala, Gly, Ser, His, Tyr, Asn, Pro, or a derivative

thereof. In some embodiments, X6 has a structure of:

(R%?)ms

X5 ""{N | o
|IQ61

*X1

wherein:

R is hydrogen or C1-Csalkyl optionally substituted with one to three substituents independently
selected from R

each Ris independently halogen, -CN, -NQ», -OR®, -SR® or -NR°R%;

ring A6 is a cycloalkyl, heterocyeloalkyl, aryl, or heteroaryl;

each R is independently C1-Caalkyl, C1-Cshaloalkyl, C:i-Cohydroxyalkyl, Ci-Csaminoallcyl, Ci-
Csheteroalkyl, Co-Csalkenyl. Co-Cesalkynyl, halogen, -CN. -NO», -OR?, -SR?®, -SFs, -NR°RY, -

S(=0)R?, -S(=0),R", -S(=0):R°R", -S(=0)=NR"R’, -N=8(=0)R°R’, -NR*S(=0);R", amidinyl, -

NR*C(=NH)NRR?, -NR*S(=0).RR?, -C{(=0)R?, -C(=0)OR®, -OC(=0)R*, -OC{=0)OR’, -
OC(=0)NRR!, -NR'C(=0)R®, -NR*C(=0)OR?, -NR*C(=0)NR'R’, -C(=0)NR'R’, -
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P(=0D}ORWORY), -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein each of
the alkvl, heteroalkyl, aryl, heteroaryl, cvcloalkyl, and heterocycloalkyl is optionally substituted
with one or more R**; or

two R are taken together to form =0, =8, or =N(R%);

L*isabond, -O-, -8-, -NR®., Ci-Csalkylene, or Ci-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R¥;

m61s0.1,2,3.4. 0r5;

cach R%* is independently halogen, Ci-Caalkyl, Ci-Cehaloalkyl, Ci-Cshydroxyalkyl, Ci-
Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Csalkynyl, -CN, -NO, -OR®, -SR?, -NRRY, -
S(=0)R?, -8(=20)R", -§Fs, -S(=0)NRRY, -S{=0)(=NR")R", -N=8(=0)R°R’, -NR*S(=0).R",
amidinyl, -NR*C{=NH}NR?),, -NR*$(=0»NR"R!, -C(=0)R", -C(=0)OR", -OC(=0)R", -
OC(=0)OR?, -OC(=0)NRRY, -NR'C(=0)R®, -NR*C(=0)OR®, -NR*C(=O)NRRY, -C(=0)NRR?,
-P(=0)ORYWORY, -P(=0IR°R, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl, cveloalkyl, or
heterocycloalkyl is optionally substituted with one or more R%; or, one of R™ is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
sabstituted alkyne, an azide, an optionaliy substituted dibenzocyclooctyne (DBCO), an
optionaliy substituted trans-cyclooctene (TCO), an optionally substituted bicyclo[6.1.0lnonyne
(BCN), an optionally substituted aldchyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

R® is hydrogen or C;-Cs alkyl;

R™*is halogen, -CN, -NO,, -OR?, -NRRY, C1-Csalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
{1-Csalkylene{cycloatkyl), Ci-Cealkylene(heterocycloalkyl), Ci-Csalkylene(aryl), or
Ci-Ceatkylene(heteroaryl), wherein each of the alkyl, alkylene, cveloalkyl, heterocycloalkyl, aryl,
and hetercaryl is independently optionally substituted with one or more R,

or two R™ groups attached to the same or different atoms are taken together to form a cycloatkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

cach R® is independently hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, C;-Csheteroalkyl, C-Cealkenyl, Cro-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cgatkvlene(cycloaikyl), Ci-Ceatkylene(heterocycloalkyl),
Ci-Ceatkylene(arvly, or Ci-Csalkylenethetercaryl), wherein each of the altkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroarvl is independently optionally substituted
with one or more RY;

each R® is independently halogen, -CN, -OH, oxo, -0-C;-Cealkyl, -SFs, -S(=0)C,-Cgalkyl, -
S(=0)2C-Caalkyl, -S(=0)NH:, -S(=0)-halogen, -S(=0)NHC-Cealkyl, -S(=0)N(Ci-Cealkyl),,
-NH;, -NHC,-Csalkyl, -N{C1-Cealkylyy, -NHCENHNH,, -NHE=0)Y0C,-Cealkyl, -
C(=0)C,-Caalkyl, -C(=0)0H, C-Cealkyl-C(=0)0H, -C(=0)0C,-Cealkyl, -C{(=0)NH,, -
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C(=0)N(C-Cealkyl),, -C(=0)NHC,-Csalkyl, Ci-Cealkyl, C,-Cshaloalkyl, Ci-Cehydroxyalkyl,
Ci-Ceaminoalkyl, or C-Cehetersalkyl; and

each R° and R¢ arc independently hydrogen, C,-Cealkyl, C,-Cshaloalkyl, C;-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Csalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cgalkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C1-Csalkylene{aryly, or Ci-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more RS or R® and RY are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R

*X 5 represents the potat of attachment to X5; and

*X1 represents the point of attachment to X1.

In some ecmbodiments, X6 has a structure of

wherein:

R® is hydrogen or C1-Csalkyl optional substituted with one to three substituents independently
selected from R

each R'is independently halogen, -CN, -NQO,, -OR?, -SR* or -NR°RY;

R%is hydrogen, C1-Csalkyl, Ci-Cshaloalkyi, C1-Cehydroxyalkyl. Ci-Ceaminoalkyl, Ci-Csheteroalkyl,
Cs-Cseyclovalkyl, or 3-to 6- membered heterocycloalkvl, wherein cach of the alkyl, heteroalkyl,
cycloalkyl, and heterocycloalkyl is optionally substituted with one or more R*;

R% is hydrogen, halogen. or C-Cealkyl, wherein the alkyl is optionally substituted with one or more
R%: or

R* and R® are taken together with the carbon to which they are attached to form a C5-Cscyclovalkyl
or a 4- to 6- membered heterocycloalkyl, each of which is optionally substituted with one or
more R*; or

R® and R™ are taken together with the intervening atoms to form a 3- to 6- membered
heterocycloalkyl, which is optionaily substituted with one or more R**;

each R** is independently halogen, C\-Cealkyl, Ci-Cehaloalkyl, Ci-Cshydroxyalkyl, Ci-
Csaminoalkyl, Ci-Coheteroalkyl, Co-Coalkenyl, Co-Coalkynyl, -CN, -NO,, -OR®, -SR?, -NRRY, -
S(=D)R?, -8(=20):R", -8Fs, -S(=0)-NRR", -S(=0)(=NR")R", N=S(=0)R°R", -NR*S(=0);R",
amidinyl, -NR*C(=NH}NR"),, -NR*S(=0),NRR’, -C(=0)R", -C(=0)OR", -OC(=0)R", -
OC(=0)OR", -OC(=0)NRRY, NR'C(=0)R", NR*C(=0)OR", -NR*C(=0)NRRY, -C(=0)NRR",
P(=0XORWORY, -P(=0IR°R’, aryl, heteroaryl, cycloatkyl, heterocycloalkyl, =0, =S, or

=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl, cveloalkyl, or
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heterocycloalkyl is optionally substituted with one or more R®; or, one of R is a conjugation
group (CG);

CG 1s an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substituted trans-cyclooctene (TCO), an optionally substituted bicyclo[6.1 8fnonyne
(BCN}, an optionally substituted aldehyde, an optionally substifuted ketone, or an optionally
substituted hydrazine;

cach R* is independently hydrogen, Ci1-Csalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, Cr-Coalkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroaryl, Ci-Cealkylene(cycloalkyl), Ci-Csalkylene(heterocycloalkyl),
Ci-Cealkylenef{aryl), or C:-Cealkylene(heteroaryl), wherein cach of the alkyl, atkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and hetercaryl 1s independently optionally substituted
with one or more R%

each R® is independently halogen, -CN, -OH, oxo, -0-C:-Cgalkyl, -SFs, -S(=0)C:-Cgalkyl, -
S(=0):C,-Cealkyl, -S(=0):NH,, -S{(=0);-halogen, -S(=0),NHC,-Csalkyl, -S{=0):N(C;-Csalkyl};,
-NH,, -NHC,-Csalkyl, -N(C;-Coalkyl),, -NHC(=NH)NH,, -NHC(=0)0C-Coalkyl, -
C(=0)C,-Cealkyl, -C(=0)OH, C,-Cealkyl-C(=0)0OH, -C(=0)0C;-Csalkyl, -C(=0)NH,, -
C(=0)N(C,-Coalkyl),, -C(=0)NHC,;-Csalkyl, Ci-Cealkyl, C,-Cshaloalkyl, C-Cshydroxyalkyl,
Ci-Csaminoalkyl, or C;-Ceheteroalkyl; and

each R® and R are independently hydrogen, Ci-Csalkyl, C-Cshaloalkyl, C;-Cshydroxyalkyl,
Cy-Csaminoalkyl, C,-Csheteroalkyl, C,-Cealkenyl, C-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, C;-Csalkvlene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C1-Coalkylene{aryly, or Ci-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and hetercaryl is independently optionally substituted
with one or more R®; or R® and R® are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,

*X5 represents the point of attachment to X5; and

*X 1 represents the point of attachment to X1.

[0012] In some embodiments, X1 is NMe-Hcy, NMe-Lys, or NMe-hLys, NMe-Glu, or NMe-Amp; X2
is Tyr; X3 is D-Trp, (S-BMe)D-Trp, (S-pMe)-Trp, (R-BMe)D-Trp, or (R-fMe)-Trp; X4 is (S)-2-amino-3-
(piperazin-1-yl)propanoic acid (PipzaA), (S)-2-amino-4-(azetidin-3-yl)butanoic acid (3-Azetidine-hAla),
Lys(Me), (S)-2-amino-2-(piperidin-4-yl)acetic acid (Chg4N) or (S)-2-amino-3-(piperidin-4-yl)propanoic
acid (Cha4N); X5 is Thr, Val, Ala, or Alt; and X6 is Phe.

[0013] In one aspect, the present disclosure relates to a pharmaceutical composition comprising a
conjugate, or a pharmaceutically acceptable salt thereof, as described herein, and a pharmaceutically
acceptable excipient or carrier.

[0014] In one aspect, the present disclosure relates to a method of treating a disease or disorder

characterized by overexpression of SSTR, in a subject in need of treatment, the method comprising
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administering to the subject the conjugate or pharmaceutically acceptable salt thereof as described herein.
In some embodiments, the disease or disorder is cancer. In some embodiments, the disease or disorder is
a somatostatin receptor-positive (SSTR+) tumor. In some embodiments, provided herein is a method of
killing an SSTR+ cell, comprising contacting the cell with a conjugate described herein.

[0015] In one aspect, the present disclosure relates to a kit, tester, or composition for determining the
expression level of SSTR in a sample, wherein the kit, tester, or composition comprises the conjugate or
phammaceutically acceptable salt thereof as described herein.

[0016] In one aspect, the present disclosure relates to the use of the conjugate or pharmaceutically
acceptable salt thereof as described herein in the manufacture of a medicament for diagnosing and/or
treating a disease or disorder characterized by an overexpression or a decreased expression of SSTR.
[0017] In one aspect, the present disclosure relates to the use of the conjugate or pharmaceutically
acceptable salt thereof as described herein for use in diagnosing and/or treating a disease or disorder

characterized by an overexpression or a decreased expression of SSTR.

INCORPORATION BY REFERENCE
[0018] All publications, patents, and patent applications mentioned in this specification are herein

incorporated by reference for the specific purposes identified herein.

BRIEF DESCRIPTION OF THE DRAWINGS
10019] The novel features of the disclosure are set forth with particularity in the appended claims. A
better understanding of the features and advantages of the present disclosure will be obtained by
reference to the following detailed description that sets forth illustrative embodiments, in which the
principles of the disclosure are utilized, and the accompanying drawing (also “figure” and “FIG.” herein),
of which:
[0020] FIG. 1A illustrates exemplary metal chelators of the present disclosure, wherein ™ represents
the attachment point of a metal chelator to the remaining conjugate. FIG. 1B illustrates the same metal

chelators as FIG. 1A, except that a part of the linker or the peptide covalently connected to the metal

chelator is shown in the dashed cirele .’
[0021] FIG. 2A illustrates exemplary metal chelators of the present disclosure, wherein ™ represents
the attachment point of a metal chelator to the remaining conjugate. FIG. 2B illustrates the same metal

chelators as FIG. 2A, except that a part of the linker or the peptide covalently connected to the metal

chelator is shown in the dashed circle ™.
[0022] FIG. 3A illustrates exemplary metal chelators of the present disclosure, wherein ™ represents
the attachment point of a metal chelator to the remaining conjugate. FIG. 3B illustrates the same metal

chelators as FIG. 3A, except that a part of the linker or the peptide covalently connected to the metal

chelator is shown in the dashed circle .../,

[00231 FIG. 4A illustrates exemplary metal chelators of the present disclosure, wherein ™ represents
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the attachment point of a metal chelator to the remaining conjugate. FIG. 4B illustrates the same metal

chelators as FIG. 4A, except that a part of the linker or the peptide covalently connected to the metal

chelator is shown in the dashed cirele “../
[0024] FIG. 3A illustrates exemplary metal chelators of the present disclosure, wherein ™w represents
the attachment peoint of a metal chelator to the remaining conjugate. FIG. 3B illustrates the same metal

chelators as FIG. 5A, except that a part of the linker or the peptide covalently connected to the metal

chelator is shown in the dashed circle and R represents hydrogen, alkyl {such as methyl} or other
suttable group on the nitrogen.

[0025] FIG. 6 illustrates the structares of representative metal chelators.
(00261 FIG. 7 illustrates the structures of representative metal chelators.
(00271 FIG. 8 illustrates the structures of representative metal chelators.
[0028] FIG. 9 illustrates the structures of representative metal chelators,
[0029] FIG. 10 illustrates the structures of representative metal chelators.
[0030] FIG. 11 illustrates the structurcs of representative metal chelators.
[0031] FIG. 12 illustrates the structures of representative metal chelators.
[0032] FIG. 13 illustrates the structures of representative metal chelators.
(00331 FIG. 14 illustrates the structures of representative metal chelators.
[0034] FIG. 15 illustrates the structures of representative metal chelators.
100351 FIG. 16 illustrates the structures of representative metal chelators.
[0036] FIG. 17 dlustrates the structures of representative metal chelators.
[0037] FIG. 18 illustrates the structures of representative metal chelators.
[0038] FIG. 19 illustrates the structures of representative metal chelators.
{0039] FIG. 20 illustrates the structures of representative metal chelators.
[00401 FIG. 21 illustrates the structures of representative metal chelators.
[0041] FIG. 22 illustrates the structures of representative metal chelators.
[0042] FIG. 23 illustrates the structures of representative metal chelators.
{00431 FIG. 24 illustrates the structures of representative metal chelators.

[0044} FIG. 25 illustrates the structures of representative metal chelators.

DETAILED BESCRIPTION
[0045] The following description and examples illustrate embodiments of the present disclosure in
detail. It is to be understood that this present disclosure is not limited to the particular embodiments
described herein and as such can vary. Those of skill in the art will recognize that there are numerous
variations and modifications of this present disclosure, which are encompassed within its scope.
[0046] Although various features of the present disclosure may be described in the context of a single
embodiment, the features may also be provided separately or in any suitable combination. Conversely,

although the present disclosure may be described herein in the context of separate embodiments for
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clarity, the present disclosure may also be implemented in a single embodiment.

[0047] The section headings used herein are for organizational purposes only and are not to be construed
as limiting the subject matter described.

[0048] All terms are intended to be understood as they would be understood by a person skilled in the
art. Unless defined otherwise, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which the disclosure pertains.

[0049] The following definitions supplement those in the art and are directed to the current application
and are not to be imputed to any related or unrelated case, ¢.g., to any commonly owned patent or
application. Although any methods and materials similar or equivalent to those described herein can be
used in the practice for testing of the present disclosure, the preferred materials and methods are
described herein. Accordingly, the terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting.

L Definitions

[0050] As used in the specification and appended claims, unless specified to the contrary, the following
terms have the meaning indicated below.

[0051] As used herein and in the appended claims, the singular forms “a,” “‘an,” and “the” include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to “an agent™
includes a plurality of such agents, reference to “a stabilizer” includes a plurality of such stabilizers, and
reference to “the cell” includes reference to one or more cells (or to a plurality of cells) and equivalents
thereof known to those skilled in the art, and so forth. When ranges are used herein for physical
properties, such as molecular weight, or chemical properties, such as chemical formulae, all
combinations and subcombinations of ranges and specific embodiments therein are intended to be
included.

[0052] The term “about” or “approximately” can mean within an acceptable error range for the
particular value as determined by one of ordinary skill in the art, which will depend in part on how the
value is measured or determined, i.e., the limitations of the measurement system. For example, “about”
can mean within 1 or more than 1 standard deviation, per the practice in the art. Alternatively, “about™
can mean a range of up to 20%, up to 15%, up to 10%, up to 5%, or up to 1% of a given value.
Alternatively, particularly with respect to biological systems or processes, the term can mean within an
order of magnitude, within 5-fold, or within 2-fold, of a value.

[0053] The term “comprising” (and related terms such as “comprise” or “comprises” or “having” or
“including”) is not intended to exclude that in other certain embodiments, for example, an embodiment of
any composition of matter, composition, method, or process, or the like, described herein, “consist of” or
“consist essentially of” the described features.

[0054] “Amine” refers to a moiety formally derived from ammonia (NH;) by replacing one, two, or
three hydrogen atoms. In some embodiments, the amine is a primary amine, a secondary amine, a tertiary
amine, or a quaternary amine. In some embodiment, the amine is present in a heterocycloalkyl. In some

embodiments, the amine is present in an aminoalkyl. In some embodiments, the amine is present in an
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alkylamino. In some embodiments, the amine is present in an amino group. In some embodiments,
“Amine” refers to a moiety having the formula N(R,), where R, is hydrogen or an alkyl radical as defined
herein, or two R, taken together with the nitrogen atom, can form a substituted or unsubstituted C,-C;
heterocyloalkyl ring. In some embodiments, the side chain comprising an amine is a side chain
comprising a primary amine, a secondary amine, a tertiary amine, or a quaternary amine. In some
embodiments, the side chain comprising an amine is a side chain comprising a heterocycloalkyl. In some
embodiments, the side chain comprising an amine is a side chain comprising an aminoalkyl. In some
embodiments, the side chain comprising an amine is a side chain comprising an alkylamino.

[0055] "Amino" refers to the -NH, radical.

[0056] "Cyano" refers to the CN radical.

[0057] "Nitro" refers to the NO; radical.

[0058] "Oxo" refers to the =0 radical.

[0059] "Imino" refers to the =N-H radical.

[0060] "Oximo" refers to the =N-OH radical.

[0061] "Hydrazino" refers to the =N-NH; radical.

[0062] “Hydroxy” or “hydroxyl” refers to the -OH radical.

[0063] “Acyl” refers to a substituted or unsubstituted alkylcarbonyl, substituted or unsubstituted
alkenylcarbonyl, substituted or unsubstituted alkynylcarbonyl, substituted or unsubstituted
cycloalkylcarbonyl, substituted or unsubstituted heterocycloalkylcarbonyl, substituted or unsubstituted
arylcarbonyl, substituted or unsubstituted heteroarylcarbonyl, amide, or ester, wherein the carbonyl atom
of the carbonyl group is the point of attachment. Unless stated otherwise specifically in the specification,
an alkylcarbonyl group, alkenylcarbonyl group, alkynylcarbonyl group, cycloalkylcarbonyl group, amide
group, or ester group is optionally substituted, for example, with oxo, halogen, amino, nitrile, nitro,
hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like.

[0064] “Alkyl” refers to an optionally substituted straight-chain, or optionally substituted branched-
chain saturated hydrocarbon monoradical. An alkyl group can have from one to about twenty carbon
atoms, from one to about ten carbon atoms, or from one to six carbon atoms. Examples include, but are
not limited to, methyl, ethyl, n-propyl, isopropyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-methyl-1-
butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl,
4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-butyl, 3,3-
dimethyl-1-butyl, 2-ethyl-1-butyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl,
tert-amyl, and hexyl, and longer alkyl groups, such as heptyl, octyl, and the like. Whenever it appears
herein, a numerical range such as “C;-Cs alkyl” means that the alkyl group consists of 1 carbon atom, 2
carbon atoms, 3 carbon atoms, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms, although the present
definition also covers the occurrence of the term “alkyl” where no numerical range is designated. In some
embodiments, the alkyl is a C;-Cyo alkyl, a C;-Cs alkyl, a C;-Cs alkyl, a C;-C; alkyl, a C;-Cs alkyl, a C;-
Cs alkyl, a C,-C. alkyl, a C,-C; alkyl, a C,-C; alkyl, or a C; alkyl. Unless stated otherwise specifically in

the specification, an alkyl group is optionally substituted, for example, with oxo, halogen, amino, nitrile,
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nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some
embodiments, the alkyl is optionally substituted with oxo, halogen, -CN, -CF;, OH, -OMe, NH,, -NO,, or
-C=CH. In some embodiments, the alkyl is optionally substituted with oxo, halogen, -CN, -CF;, OH, or -
OMe. In some embodiments, the alkyl is optionally substituted with halogen.

[0065] “Alkylene” refers to a straight or branched divalent hydrocarbon chain. Unless stated otherwise
specifically in the specification, an alkylene group may be optionally substituted, for example, with oxo,
halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl,
and the like. In some embodiments, an alkylene is optionally substituted with oxo, halogen, -CN, -CF3,
OH, -OMe, NHz, or -NO:>. In some embodiments, an alkylene is optionally substituted with oxo, halogen,
-CN, -CF;, OH, or -OMe. In some embodiments, the alkylene is optionally substituted with halogen. In
some embodiments, the alkylene is -CHs-, -CH>CH:-, -CH>CH,CH:-, or -CH,CH(CH3)CH>-. In some
embodiments, the alkylene is -CH,-. In some embodiments, the alkylene is -CH>CHz-. In some
embodiments, the alkylene is -CH,CH,CHz-.

[0066] “Alkenyl” refers to an optionally substituted straight-chain, or optionally substituted branched-
chain hydrocarbon monoradical having one or more carbon-carbon double-bonds. In some embodiments,
an alkenyl group has from two to about ten carbon atoms, or two to about six carbon atoms. The group
may be in either the cis or trans configuration about the double bond(s), and should be understood to
include both 1somers. Examples include, but are not limited to, ethenyl (CH=CH,), 1-propenyl
(CH2CH=CHy), isopropenyl [ C(CH5)=CH:], butenyl, 1,3-butadienyl, and the like. Whenever it appears
herein, a numerical range such as “C,-Cs alkenyl” means that the alkenyl group may consist of 2 carbon
atoms, 3 carbon atoms, 4 carbon atoms, 5 carbon atoms, or 6 carbon atoms, although the present
definition also covers the occurrence of the term “alkenyl” where no numerical range is designated. In
some embodiments, the alkenyl is a C»-Cio alkenyl, a C-Cs alkenyl, a C,-Cs alkenyl, a C,-C; alkenyl, a
C,-Cs alkenyl, a C,-Cs alkenyl, a C»-Cy4 alkenyl, a C,-Cs alkenyl, or a C; alkenyl. Unless stated otherwise
specifically in the specification, an alkenyl group is optionally substituted, for example, with oxo,
halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl,
and the like. In some embodiments, an alkenyl is optionally substituted with oxo, halogen, -CN, -CFs,
OH, -OMe, NHa, or -NO:>. In some embodiments, an alkenyl is optionally substituted with oxo, halogen, -
CN, -CFs, OH, or -OMe. In some embodiments, the alkenyl is optionally substituted with halogen.
[0067] The term “alkenylene” or “alkenylene chain™ refers to an optionally substituted straight or
branched divalent hydrocarbon chain in which at least one carbon-carbon double bond is present linking
the rest of the molecule to a radical group. In some embodiments, the alkenylene is -CH=CH-, -
CH,CH=CH-, or -CH=CHCH:-. In some embodiments, the alkenylene is -CH=CH-. In some
embodiments, the alkenylene is -CH,CH=CH-. In some embodiments, the alkenylene is -CH=CHCH,-.
[0068] “Alkynyl” refers to an optionally substituted straight-chain or optionally substituted branched-
chain hydrocarbon monoradical having one or more carbon-carbon triple-bonds. In some embodiments,
an alkynyl group has from two to about ten carbon atoms, more preferably from two to about six carbon

atoms. Examples include, but are not limited to, ethynyl, 2-propynyl, 2-butynyl, 1,3-butadiynyl, and the
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like. Whenever it appears herein, a numerical range such as “C,-Cs alkynyl” means that the alkynyl
group may consist of 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, 5 carbon atoms, or 6 carbon
atoms, although the present definition also covers the occurrence of the term “alkynyl” where no
numerical range is designated. In some embodiments, the alkynyl is a C>-Cio alkynyl, a C>-Cs alkynyl, a
C1-Cs alkynyl, a C>-C7 alkynyl, a C3-Cs alkynyl, a C>-Cs alkynyl, a C:-Cy4 alkynyl, a C»-C; alkynyl, or a
C, alkynyl. Unless stated otherwise specifically in the specification, an alkynyl group is optionally
substituted, for example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl,
cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, an alkynyl is optionally
substituted with oxo, halogen, -CN, -CF3, OH, -OMe, NH>, or -NO.. In some embodiments, an alkynyl is
optionally substituted with oxo, halogen, -CN, -CF;, OH, or -OMe. In some embodiments, the alkynyl is
optionally substituted with halogen. The term “alkynylene” refers to an optionally substituted straight-
chain or optionally substituted branched-chain divalent hydrocarbon having one or more carbon-carbon
triple-bonds.

[0069] “Alkylamino” refers to a radical of the formula N(R,); where R, is an alkyl radical as defined
herein, or two R,, taken together with the nitrogen atom, can form a substituted or unsubstituted C;-C
heterocyloalkyl ring. Unless stated otherwise specifically in the specification, an alkylamino group may
be optionally substituted, for example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl,
alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, an alkylamino
1s optionally substituted with oxo, halogen, -CN, -CF;, OH, -OMe, NH,, or -NQO.. In some embodiments,
an alkylamino is optionally substituted with oxo, halogen, -CN, -CF3, OH, or -OMe. In some
embodiments, the alkylamino is optionally substituted with halogen.

[0070] “Alkoxy” refers to a radical of the formula OR, where R. is an alkyl radical as defined. Unless
stated otherwise specifically in the specification, an alkoxy group may be optionally substituted, for
example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, and the like. In some embodiments, an alkoxy is optionally substituted with
oxo, halogen, -CN, -CF3, OH, -OMe, NH,, or -NO>. In some embodiments, an alkoxy is optionally
substituted with oxo, halogen, -CN, -CF3, OH, or -OMe. In some embodiments, the alkoxy is optionally
substituted with halogen.

[0071] “Aminoalkyl” refers to an alkyl radical, as defined above, that is substituted by one or more
amines. In some embodiments, the alkyl is substituted with one amine. In some embodiments, the alkyl is
substituted with one, two, or three amines. aminoalkyl include, for example, aminomethyl, aminoethyl,
aminopropyl, aminobutyl, or aminopentyl. In some embodiments, the aminoalkyl is aminomethyl. An
aminoalkyl group may be a primary aminoalkyl group, e.g., a radical of the formula -alkyl-NH,, a
secondary aminoalkyl group, e.g., a radical of the formula -alkyl-NHR,, a tertiary aminoalkyl group, e g,
a radical of formula -alkyl-N(R,)., or a quatemary aminoalkyl group, e.g., a radical of formula -alkyl-
N*(R.)s. wherein R, is an alkyl radical as defined herein, or two R., taken together with the nitrogen
atom, can form a substituted or unsubstituted C,-C; heterocyloalkyl ring. Unless stated otherwise

specifically in the specification, an aminoalkyl group may be optionally substituted, for example, with
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oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl,
heteroaryl, and the like. In some embodiments, an aminoalkyl is optionally substituted with oxo, halogen,
-CN, -CF;, OH, -OMe, NH,, or -NO-. In some embodiments, an aminoalkyl is optionally substituted with
oxo, halogen, -CN, -CF;, OH, or -OMe. In some embodiments, the aminoalkyl is optionally substituted
with halogen

[0072] “Hydroxyalkyl” refers to an alkyl radical, as defined above, that is substituted by one or more
hydroxyl groups. In some embodiments, the alkyl is substituted with one hydroxyl. In some
embodiments, the alkyl is substituted with one, two, or three hydroxyls. Hydroxyalkyls include, for
example, hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, or hydroxypentyl. In some
embodiments, the hydroxyalkyl is hydroxymethyl.

[0073] The term “aryl” refers to a radical comprising at least one aromatic ring wherein each of the
atoms forming the ring is a carbon atom. Aryl groups can be optionally substituted. Examples of aryl
groups include, but are not limited to phenyl, and naphthyl. In some embodiments, the aryl is phenyl.
Depending on the structure, an aryl group can be a monoradical or a diradical (i.e., an arylene group).
Unless stated otherwise specifically in the specification, the term “aryl” or the prefix “ar-"(such as in
“aralkyl”) is meant to include aryl radicals that are optionally substituted. In some embodiments, an aryl
group comprises a partially reduced cycloalkyl group defined herein (e.g., 1,2-dihydronaphthalene). In
some embodiments, an aryl group comprises a fully reduced cycloalkyl group defined herein (e.g.,

1,2,3 4-tetrahydronaphthalene). When aryl comprises a cycloalkyl group, the aryl is bonded to the rest of
the molecule through an aromatic ring carbon atom. An aryl radical can be a monocyclic or polycyclic
(e.g., bicyclic, tricyclic, or tetracyclic) ring system, which may include fused, spiro or bridged ring
systems. Unless stated otherwise specifically in the specification, an aryl may be optionally substituted,
for example, with halogen, amino, alkylamino, aminoalkyl, nitrile, nitro, hydroxyl, alkyl, alkenyl,
alkynyl, haloalkyl, heteroalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, -S(O).NH-C;-
Cealkyl, and the like. In some embodiments, an aryl is optionally substituted with halogen, methyl, ethyl,
-CN, -CFs, OH, -OMe, NHz, -NO, -S(0):NH., -S(0).NHCHj3, -S(0).NHCH:CHs, -S(0).NHCHCHs)z, -
S(0):N(CHj3)2, or -S(0)NHC(CHs3);. In some embodiments, an aryl is optionally substituted with
halogen, methyl, ethyl, -CN, -CFs, OH, or -OMe. In some embodiments, the aryl is optionally substituted
with halogen. In some embodiments, the aryl is substituted with alkyl, alkenyl, alkynyl, haloalkyl, or
heteroalkyl, wherein each alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl is independently unsubstituted,
or substituted with halogen, methyl, ethyl, -CN, -CFs, OH, -OMe, NH>, or -NO;,

[0074] The term “cycloalkyl” refers to a monocyclic or polycyclic non-aromatic radical, wherein each of
the atoms forming the ring (i.e., skeletal atoms) is a carbon atom. In some embodiments, cycloalkyls are
saturated or partially unsaturated. In some embodiments, a cycloalkyl is fully saturated. In some
embodiments, a cycloalkyl is partially saturated (e.g., comprising more or more carbon-carbon double
bond). In some embodiments, cycloalkyls are spirocyclic or bridged compounds. In some embodiments,
cycloalkyls are fused with an aromatic ring (in which case the cycloalkyl is bonded through a non-

aromatic ring carbon atom). Cycloalkyl groups include groups having from 3 to 10 ring atoms.
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Representative cycloalkyls include, but are not limited to, cycloalkyls having from three to ten carbon
atoms, from three to eight carbon atoms, from three to six carbon atoms, or from three to five carbon
atoms. Monocyclic cycloalkyl radicals include, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and cyclooctyl. In some embodiments, the monocyclic cycloalkyl is
cyclopentyl. In some embodiments, the monocyclic cycloalkyl is cyclopentenyl or cyclohexenyl. In some
embodiments, the monocyclic cycloalkyl is cyclopentenyl. Polycyclic radicals include, for example,
adamantyl, 1,2-dihydronaphthalenyl, 1,4-dihydronaphthalenyl, tetrainyl, decalinyl, 3,4-
dihydronaphthalenyl-1(2H)-one, spiro[2.2]pentyl, norbornyl and bicycle[1.1.1]pentyl. Unless otherwise
stated specifically in the specification, a cycloalkyl group may be optionally substituted. Representative
cycloalkyls include, but are not limited to, cycloalkyls having from three to fifteen carbon atoms (Cz-Cis
cycloalkyl), from three to ten carbon atoms (Cs-Cio cycloalkyl), from three to eight carbon atoms (Cs-Cs
cycloalkyl), from three to six carbon atoms (Cs-Cs cycloalkyl), from three to five carbon atoms (Cs-Cs
cycloalkyl), or three to four carbon atoms (Cs-Cs cycloalkyl). A cycloalkyl can comprise a fused, spiro or
bridged ring system. In some embodiments, the cycloalkyl comprises a fused ring system. In some
embodiments, the cycloalkyl comprises a spiro ring system. In some embodiments, the cycloalkyl
comprises a bridged ring system. In some embodiments, the cycloalkyl is a 3- to 6-membered cycloalkyl.
In some embodiments, the cycloalkyl is a 5- to 6-membered cycloalkyl. Monocyclic cycloalkyls include,
for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl. Polycyclic
cycloalkyls or carbocycles include, for example, adamantyl, norbomyl, decalinyl, bicyclo[3.3.0]octane,
bicyclo[4.3.0]nonane, cis-decalin, trans-decalin, bicyclo[2.1.1]hexane, bicyclo[2.2.1]heptane,
bicyclo[2.2 2]octane, bicyclo[3.2.2]nonane, and bicyclo[3.3.2]decane, and
7.7-dimethyl-bicyclo[2.2.1]heptanyl. Partially saturated cycloalkyls include, for example, cyclopentenyl,
cyclohexenyl, cycloheptenyl, and cyclooctenyl. Unless stated otherwise specifically in the specification,
a cycloalkyl is optionally substituted, for example, with oxo, halogen, amino, nitrile, nitro, hydroxyl,
alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In
some embodiments, a cycloalkyl is optionally substituted with oxo, halogen, methyl, ethyl, -CN, -

CF3;, -OH, -OMe, -NH;, or -NO:. In some embodiments, a cycloalkyl is optionally substituted with oxo,
halogen, methyl, ethyl, -CN, -CF;, -OH, or -OMe. In some embodiments, the cycloalkyl is optionally
substituted with halogen.

[0075] “Halo” or “halogen” refers to bromo, chloro, fluoro, or iodo. In some embodiments, halogen is
fluoro or chloro. In some embodiments, halogen is fluoro.

[0076] “Haloalkyl” refers to an alkyl radical, as defined above, that is substituted by one or more
halogens. In some embodiments, the alkyl is substituted with one, two, or three halogens. In some
embodiments, the alkyl is substituted with one, two, three, four, five, or six halogens. Haloalkyl can
include, for example, iodoalkyl, bromoalkyl, chloroalkyl, and fluoroalkyl. For example, "fluoroalkyl"
refers to an alkyl radical, as defined above, that is substituted by one or more fluoro radicals, as defined
above, for example, trifluoromethyl, difluoromethyl, fluoromethyl, 2.2, 2trifluoroethyl,
Ifluoromethyl2fluoroethyl, and the like. In some embodiments, the alkyl part of the fluoroalkyl radical is
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optionally substituted as defined above for an alkyl group.

[0077] “Heteroalkyl” refers to an alkyl group in which one or more skeletal atoms of the alkyl are
selected from an atom other than carbon, e.g., oxygen, nitrogen (e.g., -NH-, -N(alkyl)-), sulfur, or
combinations thereof. A heteroalkyl is attached to the rest of the molecule at a carbon atom of the
heteroalkyl. In one aspect, a heteroalkyl is a C1-Cs heteroalkyl wherein the heteroalkyl is comprised of 1
to 6 carbon atoms and one or more atoms other than carbon, €.g., oxygen, nitrogen (e.g. -NH-, -N(alkyl)-
), sulfur, or combinations thereof wherein the heteroalkyl is attached to the rest of the molecule at a
carbon atom of the heteroalkyl. Examples of heteroalkyl are, for example, —CH2-O-CH3, —CHz-N(alkyl)-
CHs, —-CH:-N(aryl)-CH: -OCH>CH-OH, ~-OCH.CH.OCH.CH:OH, or —
OCH-CH,0OCH-CH>-OCH>CH>OH. Unless stated otherwise specifically in the specification, a heteroalkyl
is optionally substituted for example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, alkyl, alkenyl,
alkynyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some
embodiments, a heteroalkyl is optionally substituted with oxo, halogen, methyl, ethyl, -CN, -CFs, OH, -
OMe, NH,, or -NO:. In some embodiments, a heteroalkyl is optionally substituted with oxo, halogen,
methyl, ethyl, -CN, -CFs, OH, or -OMe. In some embodiments, the heteroalkyl is optionally substituted
with halogen.

[0078] As used herein, a “heteroalkylene” refers to divalent heteroalkyl group. Examples of such
heteroalkylene are, for example, -CH,-O-CH,-, -CH,-N(alkyl)-CH,-, -CH,-N(aryl)-CH;-, -OCH,CH,O-, -
OCH;CH;OCH,CH;0-, or -OCH,CH,OCH-CH,OCH,CH,O-.

[0079] The term “heterocycloalkyl” refers to a cycloalkyl group that includes at least one heteroatom
selected from nitrogen, oxygen, and sulfur. Unless stated otherwise specifically in the specification, the
heterocycloalkyl radical may be a monocyclic, or bicyclic ring system, which may include fused (when
fused with an aryl or a heteroaryl ring, the heterocycloalkyl is bonded through a non-aromatic ring atom)
or bridged ring systems. The nitrogen, carbon or sulfur atoms in the heterocyclyl radical may be
optionally oxidized. The nitrogen atom may be optionally quaternized. The heterocycloalkyl radical is
partially or fully saturated. In some embodiments, a heterocycloalkyl is fully saturated. In some
embodiments, a heterocycloalkyl is partially saturated. Examples of heterocycloalkyl radicals include,
but are not limited to, dioxolanyl, thienyl[1,3]dithianyl, tetrahydroquinolyl, tetrahydroisoquinolyl,
decahydroquinolyl, decahydroisoquinolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl, isoxazolidinyl,
morpholinyl, octahydroindolyl, octahydroisoindolyl, 2oxopiperazinyl, 2oxopiperidinyl, 2oxopyrrolidinyl,
oxazolidinyl, piperidinyl, piperazinyl, 4piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidinyl,
thiazolidinyl, tetrahydrofuryl, trithianyl, tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl,
loxothiomorpholinyl, 1,1dioxothiomorpholinyl. The term heterocycloalkyl also includes all ring forms of
carbohydrates, including but not limited to monosaccharides, disaccharides and oligosaccharides. Unless
otherwise noted, heterocycloalkyls have from 2 to 12 carbons in the ring. In some embodiments,
heterocycloalkyls have from 2 to 10 carbons in the ring. In some embodiments, heterocycloalkyls have
from 2 to 10 carbons in the ring and 1 or 2 N atoms. In some embodiments, heterocycloalkyls have from

2 to 10 carbons in the ring and 3 or 4 N atoms. In some embodiments, heterocycloalkyls have from 2 to
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12 carbons, 0-2 N atoms, 0-2 O atoms, 0-2 P atoms, and 0-1 S atoms in the ring. In some embodiments,
heterocycloalkyls have from 2 to 12 carbons, 1-3 N atoms, 0-1 O atoms, and 0-1 S atoms in the ring. It is
understood that when referring to the number of carbon atoms in a heterocycloalkyl, the number of
carbon atoms in the heterocycloalkyl is not the same as the total number of atoms (including the
heteroatoms) that make up the heterocycloalkyl (ie., skeletal atoms of the heterocycloalkyl ring). Unless
stated otherwise specifically in the specification, a heterocycloalkyl is optionally substituted, for
example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, alkoxy,
aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, a heterocycloalkyl is
optionally substituted with oxo, halogen, methyl, ethyl, -CN, -CF3;, OH, -OMe, NH>, or -NO». In some
embodiments, a heterocycloalkyl is optionally substituted with oxo, halogen, methyl, ethyl, -CN, -CF3,
OH, or -OMe. In some embodiments, the heterocycloalkyl is optionally substituted with halogen.

[0080] “Heteroaryl” refers to a ring system radical comprising carbon atom(s) and one or more ring
heteroatoms that selected from the group consisting of nitrogen, oxygen, phosphorous, and sulfur, and at
least one aromatic ring. In some embodiments, heteroaryl is monocyclic, bicyclic or polycyclic.
Mlustrative examples of monocyclic heteroaryls include pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
pyridazinyl, triazinyl, oxadiazolyl, thiadiazolyl, furazanyl, indolizine, indole, benzofuran,
benzothiophene, indazole, benzimidazole, purine, quinolizine, quinoline, isoquinoline, cinnoline,
phthalazine, quinazoline, quinoxaline, 1,8-naphthyridine, and pteridine. Illustrative examples of
monocyeclic heteroaryls include pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, pyridazinyl, triazinyl,
oxadiazolyl, thiadiazolyl, and furazanyl. Illustrative examples of bicyclic heteroaryls include indolizine,
indole, benzofuran, benzothiophene, indazole, benzimidazole, purine, quinolizine, quinoline,
isoquinoline, cinnoline, phthalazine, quinazoline, quinoxaline, 1,8-naphthyridine, and pteridine. In some
embodiments, heteroaryl is pyridinyl, pyrazinyl, pyrimidinyl, thiazolyl, thienyl, thiadiazolyl or furyl. In
some embodiments, a heteroaryl contains 0-6 N atoms in the ring. In some embodiments, a heteroaryl
contains 1-4 N atoms in the ring. In some embodiments, a heteroaryl contains 4-6 N atoms in the ring. In
some embodiments, a heteroaryl contains 0-4 N atoms, 0-1 O atoms, 0-1 P atoms, and 0-1 S atoms in the
ring. In some embodiments, a heteroaryl contains 1-4 N atoms, 0-1 O atoms, and 0-1 S atoms in the ring.
In some embodiments, heteroaryl is a C;-Co heteroaryl. In some embodiments, monocyclic heteroaryl is a
C;-Cs heteroaryl. In some embodiments, monocyclic heteroaryl is a 5-membered or 6-membered
heteroaryl. In some embodiments, a bicyclic heteroaryl is a Cs-Co heteroaryl. In some embodiments, a
heteroaryl group comprises a partially reduced cycloalkyl or heterocycloalkyl group defined herein (e.g.,
7.8-dihydroquinoline). In some embodiments, a heteroaryl group comprises a fully reduced cycloalkyl or
heterocycloalkyl group defined herein (e.g., 5,6,7,8-tetrahydroquinoline). When heteroaryl comprises a
cycloalkyl or heterocycloalkyl group, the heteroaryl is bonded to the rest of the molecule through a
heteroaromatic ring carbon or hetero atom. A heteroaryl radical can be a monocyclic or polycyclic (e.g.,

bicyclic, tricyclic, or tetracyclic) ring system, which may include fused, spiro or bridged ring systems.
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Unless stated otherwise specifically in the specification, a heteroaryl is optionally substituted, for
example, with halogen, amino, nitrile, nitro, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, aryl,
cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, a heteroaryl is optionally
substituted with halogen, methyl, ethyl, -CN, -CF3, OH, -OMe, NH2, or -NO». In some embodiments, a
heteroaryl is optionally substituted with halogen, methyl, ethyl, -CN, -CF3, OH, or -OMe. In some
embodiments, the heteroaryl is optionally substituted with halogen.

[0081] The term “moiety” refers to a specific segment or functional group of a molecule. Chemical
moieties are often recognized chemical entities embedded in or appended to a molecule.

[0082] The terms “treat,” “prevent,” “ameliorate,” and “inhibit,” as well as words stemming therefrom,
as used herein, do not necessarily imply 100% or complete treatment, prevention, amelioration, or
inhibition. Rather, there are varying degrees of treatment, prevention, amelioration, and inhibition of
which one of ordinary skill in the art recognizes as having a potential benefit or therapeutic effect. In this
respect, the disclosed methods can provide any amount of any level of treatment, prevention,
amelioration, or inhibition of the disorder in a mammal. For example, a disorder, including symptoms or
conditions thereof, may be reduced by, for example, about 100%, about 90%. about 80%. about 70%,
about 60%, about 50%, about 40%, about 30%, about 20%, or about 10%. Furthermore, the treatment,
prevention, amelioration, or inhibition provided by the methods disclosed herein can include treatment,
prevention, amelioration, or inhibition of one or more conditions or symptoms of the disorder, e.g.,
cancer.

[0083] In certain embodiments, “treating” includes the concepts of “alleviating”, which refers to
lessening the frequency of occurrence or recurrence, or the severity, of any symptoms or other ill effects
related to a disorder and/or the associated side effects. The term “treating” also encompasses the concept
of “managing” which refers to reducing the severity of a particular disease or disorder in a patient or
delaying its recurrence, e.g., lengthening the period of remission in a patient who had suffered from the
disease.

[0084] The term "therapeutically effective amount" as used herein to refer to an amount effective at the
dosage and duration necessary to achieve the desired therapeutic result. A therapeutically effective
amount of the composition may vary depending on factors such as the individual's condition, age, sex,
and weight, and the ability of the protein to elicit the desired response of the individual. A therapeutically
effective amount can also be an amount that exceeds any toxic or deleterious effect of the composition
that would have a beneficial effect on the treatment.

[0085] The term “optional” or “optionally” means that the subsequently described event or circumstance
may or may not occur, and that the description includes instances where said event or circumstance
occurs and instances in which it does not. For example, “optionally substituted alkyl” means either
“alkyl” or “substituted alkyl” as defined above. Further, an optionally substituted group may be un-
substituted (¢.g., -CH,CH3), fully substituted (e.g., -CF,CF3), mono-substituted (e.g., -CH,CH:F) or
substituted at a level anywhere in-between fully substituted and mono-substituted (e.g., -CH,CHF:, -
CH:CF;, -CF.CH;s, -CFHCHF,, etc.).
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[0086] As used herein, the term "substituent” means positional variables on the atoms of a core molecule
that are substituted at a designated atom position, replacing one or more hydrogens on the designated
atom, provided that the designated atom's normal valency is not exceeded, and that the substitution
results in a stable compound. Combinations of substituents and/or variables are permissible only if such
combinations result in stable compounds. A person of ordinary skill in the art should note that any carbon
as well as heteroatom with valences that appear to be unsatisfied as described or shown herein is assumed
to have a sufficient number of hydrogen atom(s) to satisfy the valences described or shown. In certain
instances one or more substituents having a double bond (e.g., "oxo" or "=0") as the point of attachment
may be described, shown or listed herein within a substituent group, wherein the structure may only show
a single bond as the point of attachment to the core structure. A person of ordinary skill in the art would
understand that, while only a single bond is shown, a double bond is intended for those substituents.
[0087] The term “optionally substituted” or “substituted” means that the referenced group is optionally
substituted with one or more additional group(s). For example, “optionally substituted” or “substituted”
can mean that the referenced group is optionally substituted with one or more substituents individually
and independently selected from halogen, -CN, -NH;, -NH(alkyl), -N(alkyl),, -OH, oxo, -CO:H, -
COaalkyl, -C(=0)NH., -C(=0)NH(alkyl), -C(=0)N(alkyl)., -S(=0).NH;, -S(=0).NH(alkyl), -
S(=0):N(alkyl)., alkyl, cycloalkyl, fluoroalkyl, heteroalkyl, alkoxy, fluoroalkoxy, heterocycloalkyl, aryl,
heteroaryl, aryloxy, alkylthio, arylthio, alkylsulfoxide, arylsulfoxide, alkylsulfone, and arylsulfone. In
some other embodiments, optional substituents are independently selected from halogen, -CN, -NH,, -
NH(CHs), -N(CHa),, -OH, oxo, -CO,H, -CO,(C,;-Csalkyl), -C(=0)NH,, -C(=0)NH(C,-C.alkyl), -
C(=0)N(C;-Cialkyl),, -S(=0),NHa, -S(=0),NH(C,-Caalkyl), -S(=0),N(C,-Cialkyl),, C,-Caialkyl, Cs-
Cecycloalkyl, Ci-Csfluoroalkyl, C,-Csheteroalkyl, C,-Caalkoxy, Ci-Cafluoroalkoxy, -SC;-Cialkyl, -
S(=0)C,-Caalkyl, and -S(=0).C,-Csalkyl. In some embodiments, an “optionally substituted” group is
independently substitued with 1-6 substituents selected from halogen, -CN, oxo, -OH, -SFs, -SH, -
S(=0)Ci-Csalkyl, -S(=0).C:-Csalkyl, -S(=0),NHa, -S(=0).NHC;-Csalkyl, -S(=0),N(C:-Csalkyl), -
S(=0)(=NC,-Csalkyl)(C:i-Csalkyl), -NH,, -NHC:-Csalkyl, -N(C:-Csalkyl),, -N=S(=0)(C:-Csalkyl)s, -
C(=0)C:-Csalkyl, -C(=0)0OH, -C(=0)0C:-Csalkyl, -C(=0)NHz, -C(=0)NHC-Csalkyl, -C(=O0)N(C:-
Csalkyl),, -P(=0)(C:-Csalkyl),, Ci-Csalkyl, Ci-Csalkoxy, C1-Cshaloalkyl, Ci-Cshaloalkoxy, Ci-
Cshydroxyalkyl, Ci-Csaminoalkyl, Ci-Csheteroalkyl, aryl, heteroaryl, heterocycloalkyl and cycloalkyl. In
some embodiments, an “optionally substituted™ group is independently substitued with 1-6 substituents
selected from halogen, -CN, oxo, -OH, -SFs, -SH, -S(=0)C;-Csalkyl, -S(=0).C;-Csalkyl, -S(=0),NHo,, -
S(=0).NHC,-Csalkyl, -S(=0):N(C;-Czalkyl),, -S(=0)(=NC;-Csalkyl)(C,-Csalkyl), -NH;, -NHC,-Csalkyl,
-N(C-Csalkyl),, -N=S(=0)(C,-Csalkyl),, -C(=0)C,-Csalkyl, -C(=0)OH, -C(=0)OC;-Csalkyl, -
C(=0)NHo, -C(=0)NHC,-Csalkyl, -C(=0)N(C:-Csalkyl),, -P(=0)(C,-Csalkyl), C:-Csalkyl, C;-Csalkoxy,
C;-Cshaloalkyl, C;-C;haloalkoxy, C;-Cshydroxyalkyl, C;-Csaminoalkyl, C;-Csheteroalkyl, 5-to 6-
membered heterocycloalkyl and Cs-Cscycloalkyl. In some embodiments, an “optionally substituted”
group is independently substitued with 1-6 substituents selected from halogen, oxo, -OH, -NH,, -NHC;-
Csalkyl, -N(C,-Csalkyl),, -C(=0)OH, -C(=0)NH,, C;-Csalkyl, C,-Csalkoxy, C;-Cshaloalkyl, C;-
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Cshaloalkoxy, C;-Cshydroxyalkyl, C,-Csaminoalkyl, C,-Csheteroalkyl, and C;-Ceeycloalkyl. In some
embodiments, optional substituents are independently selected from D, halogen, -CN, -NH,, -OH, -
NH(CHs;), -N(CHs)., -NH(cyclopropyl), -CHs, -CH,CH;, -CF;, -OCHj3, and -OCF;. In some
embodiments, substituted groups are substituted with one or two of the preceding groups. In some
embodiments, an optional substituent on an aliphatic carbon atom (acyclic or cyclic) includes oxo (=0).
When indicating the number of substituents, the term “one or more” means from one substituent to the
highest possible number of substitutions, i.e. replacement of one hydrogen up to replacement of all
hydrogens by substituents. In some embodiments, an “optionally substituted” group is unsubstituted. In
some embodiments, an “optionally substituted” group 1s independently substitued with 1-6 substituents.
In some embodiments, an “optionally substituted” group is independently substitued with 1-3
substituents. In some embodiments, an “optionally substituted” group is independently substitued with 1-
2 substituents.

[0088] The term “unsubstituted” means that the specified group bears no substituents.

[0089] Certain compounds described herein may exist in tautomeric forms, and all such tautomeric
forms of the compounds being within the scope of the disclosure.

[0090] Unless otherwise stated, structures depicted herein are also meant to include all stereochemical
forms of the structure; i.¢., the R and S configurations for each asymmetric center. Therefore, single
stereochemical isomers as well as enantiomeric and diastercomeric mixtures of the present compounds
are within the scope of the disclosure.

[0091] In the present disclosure, the term “amino acid” is used in its broadest meaning and it embraces
not only natural amino acids but also derivatives thereof and unnatural amino acids. For example, the
term “amino acid” encompasses unnatural or non-natural amino acids, and peptoids.

[0092] As used herein, the term “unnatural amino acid” or “non-natural amino acid” refers to an amino
acid other than the 20 canonical amino acids. The 20 canonical amino acids refer to alanine (ala or A),
arginine (arg or R), asparagine (asn or N), aspartic acid (asp or D), cysteine (cys or C), glutamine (gln or
Q), glutamic acid (glu or E), glycine (gly or G), histidine (his or H), isoleucine (ile or I), leucine (leu or
L), lysine (lys or K), methionine (met or M), phenylalanine (phe or F), proline (pro or P), serine (ser or
S), threonine (thr or T), tryptophan (trp or W), tyrosine (tyr or Y), and valine (val or V). As used herein,
canonical amino acids are L- amino acids.

[0093] In some embodiments, an amino acid described herein can be replaced with a derivative thereof.
Examples of an amino acid derivatives include derivatives having an amine, amide, ester, or carboxyl
group as the C-terminus and/or N-terminus thereof. An amino acid derivative further encompasses amino
acid isomers, including D-amino acids. An amino acid derivative further encompasses alkylated amino
acids, for example N-alkylation (e.g., N-methylation), beta-carbon alkylation or alpha-carbon alkylation.
In some embodiments, a derivative of an amino acid is the amino acid with alpha-carbon alkylation. In
some embodiments, a derivative of an amino acid is the amino acid with beta-carbon alkylation. In some
embodiments, a derivative of an amino acid is the amino acid with N-alkylation. An amino acid

derivative further encompasses the amino acids that have the same functional groups but with different
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lengths of the side chain (e.g., LysAc vs. OmAc and cysteine vs. homocysteine). An amino acid
derivative further encompasses amino acids with heteroatoms in the side chain (e.g., O-(aminomethyl)-
homoserine is a derivative of lysine and serine). An amino acid derivative further encompasses amino
acids containing conjugation groups, including azides and alkynes. For example, propargylglycine is a
derivative of alanine, and azidolysine is a derivative of lysine. An amino acid derivative further
encompasses amino acids with a different aromatic moiety compared to the canonical amino acid (e.g.,
the indole in tryptophan vs the 7-azaindole in 7-AzaTrp; the phenyl in phenylalanine vs the pyridine in
4Py). An amino acid derivative further encompasses amino acids with optional substituents, i.e.,
optionally substituted amino acid.

[0094] In some embodiments, an amino acid derivative refers to an optionally substituted amino acid. In
some embodiments, an optionally substituted amino acid is optionally substituted with one or more
substituents described herein. For example, in some embodiments, an optionally substituted amino acid 1s
optionally substituted with one or more substituents independently selected from halogen, hydroxyl,
cyano, amino, amide, nitro, ureido, Ci-Cs alkyl, C;i-Cs alkoxy, Cs-Cio aryl, Cs-Cs cycloalkyl, 6- to 10-
membered heterocycloalkyl, and 6-to 10- membered heteroaryl. In some embodiments, the optionally
substituted amino acid 1s optionally substituted with one or more substituents independently selected
from halogen, -CN, -NH,, -NH(alkyl), -N(alkyl),, oxo, -OH, -CO-H, -CO.alkyl, -C(=0)NHo, -
C(=0)NH(alkyl), -C(=0)N(alkyl), -S(=0),NH.,, -S(=0),NH(alkyl), -S(=0),N(alkyl), alkyl, cycloalkyl,
fluoroalkyl, heteroalkyl, alkoxy, fluoroalkoxy, heterocycloalkyl, aryl, heteroaryl, aryloxy, alkylthio,
arylthio, alkylsulfoxide, arylsulfoxide, alkylsulfone, and arylsulfone. In some embodiments, substituents
may include any substituents described herein, for example: halogen, hydroxy, oxo (=0), thioxo (=S),
cyano (-CN), nitro (-NO,), imino (=N-H), oximo (=N-OH), hydrazino (=N-NH>), SFs, R” OR?,
R°OC(0)R?, R°OC(0)OR?, R°OC(0)N(R?),, R°N(R*),, R°C(0)R?, R°C(0)OR?, R°C(O)N(R?),,
R°OR°C(O)N(R®)2, R"N(R*)C(0)OR?, R°N(R*)C(O)R?, R°N(R*)S(O)R* (where tis 1 or 2), R°S(O)R®
(where tis 1 or 2), R®S(0O)OR? (where t is 1 or 2), and R°S(0)N(R®), (where t is 1 or 2); and alkyl,
alkenyl, alkynyl, aryl, aralkyl, aralkenyl, aralkynyl, cycloalkyl, cycloalkylalkyl, and heterocycle, any of
which may be optionally substituted by alkyl, alkenyl, alkynyl, halogen, haloalkyl, haloalkenyl,
haloalkynyl, oxo (=0), thioxo (=S), cyano (-CN), nitro (-NO), imino (=N-H), oximo (=N-OH),
hydrazine (=N-NHz), R°OR?, R°OC(O)R? R°OC(0)OR?, R°OC(O)N(R?),, R°N(R?)., R°C(O)R?,
R*C(0)OR?, R°C(O)N(R?)2, R®OR°C(O)N(R?)., R°N(R*)C(0)OR?, R°N(R)C(O)R?, R°N(R*)S(0):R*
(where tis 1 or 2), R°S(O)R* (where t is 1 or 2), R®S(0).OR*® (where t is 1 or 2) and R® S(O)N(R?),
(where tis 1 or 2); wherein each R* is independently selected from hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, and heterocycle, wherein each R?, valence permitting, may be optionally
substituted with alkyl, alkenyl, alkynyl, halogen, haloalkyl, haloalkenyl, haloalkynyl, oxo (=0), thioxo
(=S), cyano (-CN), nitro (-NO,), imino (=N-H), oximo (=N-OH), hydrazine (=N-NH,), R°OR?,
R°OC(O)R?, R"OC(0)OR’, R°OC(O)N(R*)., R°N(R*),, R°C(O)R?, R"C(O)OR?, R"C(O)N(R?),
RPOR°C(O)N(R?)., R°N(R*)C(0)OR?, R°N(R*)C(O)R?, R'N(R»)S(O)R* (where tis 1 or 2), R* S(O)R®
(where tis 1 or 2), R® S(0).OR? (where t is 1 or 2) and R’ S(O)N(R?), (where t is 1 or 2); and wherein
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each R® is independently selected from a direct bond or a straight or branched alkylene, alkenylene, or
alkynylene chain, and each R°® is a straight or branched alkylene, alkenylene or alkynylene chain.
Additional examples of amino acid/peptide derivatives include those obtained by modification such as
phosphorylation, alkylation (e.g., methylation), acetylation, adenylylation, ADP-ribosylation, or
glycosylation. These derivatives can be prepared by those skilled in the art in a known manner or a
method based thereon.

[0095] In some embodiments, an amino acid comprising a cycloalkyl group can be a derivative of
another amino acid having a cycloalkyl group. In some embodiments, an amino acid comprising a
heterocycloalkyl group can be a derivative of another amino acid having a heterocycloalkyl group.
[0096] In some embodiments, a derivative of an amino acid is selected from amino acids that have
similar polarity and/or charge with the amino acid. For example, in some embodiments, a polar,
uncharged amino acid can be a derivative of another polar, uncharged amino acid (e.g., Hgn, Q. S, T,
Qglucaming).

[0097] In some embodiments, a derivative of an amino acid has the same number of hydrogen donor as
the amino acid. In some embodiments, a derivative of an amino acid has the same number of hydrogen
acceptor as the amino acid.

[0098] In some embodiments, the amino acid derivative has a molecular weight that does not vary for
more than 14, 28, 30, 45, or 60 g/mol compared to the amino acid. In some embodiments, the derivative
has a molecular weight that does not vary for more than 14 g/mol compared to the amino acid. In some
embodiments, the derivative has a molecular weight that does not vary for more than 50 g/mol compared
to the amino acid. In some embodiments, the derivative has a molecular weight that does not vary for
more than 28 g/mol compared to the amino acid.

[0099] An amino acid derivative further encompasses amino acids wherein a functional group is
substituted with another functional group having similar properties, e.g., a cysteine can be substituted
with a homocysteine. In some embodiments, an aryl functional group can be substituted with an aryl or
heteroaryl group. In some embodiments, a heteroaryl functional group can be substituted with an aryl or
heteroaryl group. In some embodiments, an amino functional group can be substituted with an NH(alkyl)
group.

[00100] The term “protein” as used herein refers to a polypeptide (i.c., a string of at least 3 amino acids
linked to one another by peptide bonds). Proteins can include moieties other than amino acids (e.g., may
be glycoproteins, proteoglycans, etc.) and/or can be otherwise processed or modified. A protein can be a
complete polypeptide as produced by and/or active in a cell (with or without a signal sequence). In some
embodiments, a protein is or comprises a characteristic portion such as a polypeptide as produced by
and/or active in a cell. A protein can include more than one polypeptide chain. For example, polypeptide
chains can be linked by one or more disulfide bonds or associated by other means.

[00101] The term “peptide” as used herein refers to a compound that includes two or more amino acids.
A peptide described herein can comprise one or more unnatural amino acids. The term “peptide” also

encompasses peptide mimetics.
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[00102] The term “peptide mimetic” or “mimetic” refers to biologically active compounds that mimic the
biological activity of a peptide or a protein but are no longer entirely peptidic in chemical nature, ¢.g.,
they can contain non-peptide bonds (that are, bonds other than amide bonds between amino acids). As
used herein, the term peptide mimetic is used in a broader sense to include molecules that are no longer
completely peptidic in nature, such as pseudo-peptides, semi-peptides and peptoids. Whether completely
or partially non-peptide, peptide mimetics described herein can provide a spatial arrangement of reactive
chemical moieties that closely resemble the three-dimensional arrangement of active groups in the
subject amino acid sequence or subject molecule on which the peptide mimetic is based. As a result of
this similar active-site geometry, the peptide mimetic can have effects on biological systems that are
similar to the biological activity of the subject entity.

[00103] In some embodiments, the peptide mimetics are substantially similar in both three-dimensional
shape and biological activity to the subject amino acid sequence or subject molecule on which the peptide
mimetic is based. Examples of methods of structurally modifying a peptide to create a peptide mimetic
include the inversion of backbone chiral centers leading to D-amino acid residue structures that may,
particularly at the N-terminus, lead to enhanced stability for proteolytical degradation without adversely
affecting activity. An example is described in the paper “Tritiated D-alal-Peptide T Binding”, Smith C.
S. et al., Drug Development Res., 15, pp. 371-379 (1988). A second method is altering cyclic structure
for stability, such as N to C interchain imides and lactames (Ede et al. in Smith and Rivier (Eds.)
“Peptides: Chemistry and Biology”, Escom, Leiden (1991), pp. 268-270). An example of this is provided
in conformationally restricted thymopentin-like compounds, such as those disclosed in US4457489. A
third method is to substitute peptide bonds in the subject entity by pseudopeptide bonds that confer
resistance to proteolysis.

[00104] The term “organic atoms” refers to atoms which would be found in organic compounds, such as
carbon, hydrogen, nitrogen, oxygen, sulfur, phosphorus, fluorine, chlorine, bromine, or iodine. In some
embodiments, an organic atoms refers to carbon, nitrogen, oxygen, sulfur, or phosphorus.
[00105]Ranges provided herein are understood to be shorthand for all of the values within the range. For
example, a range of 1 to 50 is understood to include any number, combination of numbers, or sub-range
from the group consisting of 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, or 50,
as well as all intervening decimal values between the aforementioned integers such as, for example, 1.1,
12,13,14,15,1.6,1.7,1.8, and 1.9. With respect to sub-ranges, “nested sub-ranges” that extend from
either end point of the range are specifically contemplated. For example, a nested sub-range of an
exemplary range of 1 to 50 may comprise 1 to 10, 1 to 20, 1 to 30, and 1 to 40 in one direction, or 50 to
40, 50 to 30, 50 to 20, and 50 to 10 in the other direction.

[00106] As used herein, Ci-Cx (or Ci-x) includes C,-Cs, Ci-Cs... C-Cx. By way of example only, a group
designated as “C;-C,” indicates that there are one to four carbon atoms in the moiety, i.e., groups
containing 1 carbon atom, 2 carbon atoms, 3 carbon atoms or 4 carbon atoms. Thus, by way of example

only, “C,-C,4 alkyl” indicates that there are one to four carbon atoms in the alkyl group, i.¢., the alkyl
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group is selected from among methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and t-butyl.
Also, by way of example, Cy-C, alkylene includes a direct bond, -CH,-, and -CH,CH,- linkages.

[00107] The term “cyclized™ or “cyclization” as used herein means that two amino acids apart from each
other by at least one amino acid bind directly or bind indirectly to each other in one peptide to form a
cyclic structure in the molecule. In some cases, the two amino acids bind via a linker or the like.

[00108] The term “subject” or “patient” encompasses mammals. Examples of mammals include, but are
not limited to, any member of the Mammalian class: humans, non-human primates such as chimpanzees,
and other apes and monkey species; farm animals such as cattle, horses, sheep, goats, swine; domestic
animals such as rabbits, dogs, and cats; laboratory animals including rodents, such as rats, mice and
guinea pigs, and the like. In one aspect, the mammal is a companion animal such as a dog or a cat. In one
aspect, the mammal is a human.

[00109] Percent sequence identity can be calculated using computer programs or direct sequence
comparison. Preferred computer program methods to determine identity between two sequences include,
but are not limited to, the GCG program package, FASTA, BLASTP, and TBLASTN (see, e.g.., D. W.
Mount, 2001, Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y.). The BLASTP and TBLASTN programs are publicly available from NCBI
and other sources. The Smith Waterman algorithm can also be used to determine percent identity.
Exemplary parameters for amino acid sequence comparison include the following: 1) algorithm from
Needleman and Wunsch (J. Mol. Biol ., 48:443-453 (1970)); 2) BLOSSUMS62 comparison matrix from
Hentikoff and Hentikoff (Proc. Nat. Acad. Sci. USA., 89:10915-10919 (1992)) 3) gap penalty=12; and 4)
gap length penalty=4. A program useful with these parameters can be publicly available as the “gap”
program (Genetics Computer Group, Madison, Wis.). The aforementioned parameters are the default
parameters for polypeptide comparisons (with no penalty for end gaps). Altematively, polypeptide
sequence identity can be calculated using the following equation: % identity — (the number of identical
residues)/(alignment length in amino acid residues)*100. For this calculation, alignment length includes
internal gaps but does not include terminal gaps.

[00110]1It is appreciated that certain features of the disclosure, which are, for clarity, described in the
context of separate embodiments, can also be provided in combination in a single embodiment.
Conversely, various features of the disclosure, which are, for brevity, described in the context of a single
embodiment, can also be provided separately or in any suitable sub combination. For example, a
conjugate of this disclosure can comprise any peptide ligand described herein (e.g., a peptide ligand of
Formula (I), (I"), (I'"), (II), or Table 1), any metal chelator described herein (e.g., a metal chelator
selected from FIGs 1A, 1B, 2A, 2B, 3A, 3B, 4A, 4B, 5A, 5B, and 6-25), optionally a linker described
herein (e.g., a linker of Formula (V-1), (V-1a), or (V-1b)), and optionally a radionuclide described herein
(e.g., a radionuclide of Table 4). For another example, a peptide of Formula (I), (I’), I”’), or (II) can
comprise X1 to X6 amino acids as described herein, and any combinations of the embodiments of amino
acids are encompassed by this disclosure (even though, in some cases, they are described in the context

of separate embodiments). As another example, the disclosure also encompass any conjugates that
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comprises a structure of Table 3 and a radionuclide of Table 4.

[00111] Unless special definitions are given, the terminology used in relation to analytical chemistry,
synthetic organic chemistry, and medical chemistry and pharmaceutical chemistry described in the
present specification, as well as their procedures and techniques, are well known and commonly used in
the field of the present art. Standard techniques may be used for chemical synthesis and chemical
analysis. Those defined from among such techniques and procedures can be found in, for example, “K.J.
Jensen, P.T. Shelton, S.L. Pedersen, Peptide Synthesis and Applications, 2nd Edition, Springer, 2013
and the like, and these are incorporated into the present specification by reference for all purposes. All
patents, applications, published applications, and other publications, and other data referred to throughout

the entire disclosure, when permitted, are incorporated into the present specification by reference.

1I. Peptides and Radiopharmaceutical Conjugates
[00112] Targeted Radiopharmaceuticals (TRP) are a new generation of nuclear medicine for cancer
treatment or diagnosis. A TRP can selectively deliver high concentrations of radionuclide-containing
molecules to the target cells such as a tumor, and no or very low concentrations to the undesired cells
present in normal, healthy tissues. The process can be achieved by engineering the drug molecule with
the high-affinity binder (e.g., targeting ligands) and linking it to the radioactive isotope. The biological
targets of these binders are highly expressed on tumor cells and have low or no expression in healthy
tissues and organs. When the radioisotope decays, it emits highly energic ionizing radiation in form of
alpha, beta, and/or gamma particles. The released energy at the target sites can cause damage or death of
the target tissues or be visualized by imaging scanner to achieve therapeutic or diagnostic purposes.
[00113] Provided herein are radiopharmaceutical conjugates, or a pharmaceutically acceptable salt
thereof, that have avidity for the somatostatin receptor and pharmaceutical compositions comprising the
conjugates. Also provided herein are peptides, or a pharmaceutically acceptable salt thereof, that have
avidity for the somatostatin receptor and pharmaceutical compositions comprising the peptides. The
conjugates, peptides, and compositions can be useful for treating cancer. The conjugates, peptides, and
compositions can also be useful in imaging and disease diagnosis.
[00114]In one aspect, described herein is a peptide having avidity for a somatostatin receptor (SSTR),
wherein the peptide comprises a structure of Formula (I) or a salt thereof,
X1-X2-X3-X4-X5-X6
Formula (I)

wherein,

X1 is any amino acid;

X2 1s any amino acid;

X3 1s a non-natural, aromatic amino acid;

X4 is a non-aromatic aming acid having a side chain comprising an amine;

X5 is any amino acid; and

X6 s any amino acid.
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[00115]In one aspect, described herein is a peptide having avidity for a somatostatin receptor (SSTR),
wherein the peptide comprises a structure of Formula (I') or a salt thereof,
X1-X2-X3-X4-X5-X6
Formula (I')

wherein,

X1 is any amino acid;

X2 is any amino acid;

X3 is an aromatic amino acid;

X4 is a non-aromatic amino acid having a side chain comprising an amine;

X5 is any amino acid; and

X6 is any amino acid.
In some embodiments, X3 is a Tip.
[00116] In one aspect, described herein is a peptide having avidity for a somatostatin receptor (SSTR),
wherein the peptide comprises a structure of Formula (I’”) or a salt thereof,

X1-X2-X3-X4-X5-X6
Formula (I")

wherein,

X1 is any amino acid;

X2 is any amino acid;

X3 is non-natural, aromatic amino acid,

X4isalys;

X5 1s any amino acid; and

X6 is any amino acid.
[00117]In some embodiments of Formula (I), (I'), or (I"’), the SSTR is a human SSTR. In some
embodiments, the SSTR is somatostatin receptor type 1 (SSTR1), somatostatin receptor type 2 (SSTR2),
somatostatin receptor type 3 (SSTR3), somatostatin receptor type 4 (SSTR4), and/or somatostatin
receptor type 5 (SSTRS). In some embodiments, the SSTR is SSTR2. In some embodiments, the peptide
is cyclic or acyclic. In some embodiments, the peptide is cyclic. In some embodiments, the peptide is

monocyclic and has a structure of Formula (II), or a pharmaceutically acceptable salt thereof:

X1—X2
/ \
X6 X3
N\
X5—X4
Formula (I1).

[00118]In some embodiments, the peptide of Formula (I), (I'), (I'*), or Formula (II), or a
pharmaceutically acceptable salt thereof, is a conjugate having avidity for a somatostatin receptor. In
some embodiments, the conjugate further comprises a metal chelator covalently connected to the peptide.

In some embodiments, the metal chelator is configured to bind with a radionuclide. In some
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embodiments, the metal chelator is covalently connected to the monocyclic peptide through a linker. In

some embodiments, the conjugate has a structure of Formula (III), or a pharmaceutically acceptable salt

thereof:
X6 X3
N\
X5—X4
;Qrmu!a. (I B
wherein,

L is a linker;

sisQor1; and

CL is a metal chelator.
[00119]In some embodiments of Formula (IIT), CL-(L),- is attached to the monocyclic peptide at any
suitable position. In some embodiments, the conjugate has the structure of Formula (IV1), (IV2), (IV3),
(Iv4), (IV5), or (IV6):

—(L)s CL
X6 X3 xe/ X3 X6 X3
\ \ N\
X5—X4 X5—X4 X5—X4
Formula (IVDH) Formula (IV2) Formmla (IV3)
/X 1—X2

X6 X3 /X1—X2

L —_

\X5 X4 %6 e

Formula (IV4) Formula (IV5) Formula (IV6)

wherein,

I is a linker;

sisforl;and

CL is a metal chelator.
[00120]In some embodiments, CL-(L)s- is attached to the monocyclic peptide at X1, X2, or X6. In some
embodiments, the conjugate has the structure of Formula (IV1), (IV2), or (IV6):
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L —
X6 X3 XE{ X3 xs< /x3
N\
X5—X4 X5—X4 X5—X4
Formula (IV1) Formula (IV2) Formula (IV6)

wherein,

L 15 a linker;
sisOori; and

CL 1s a metal chelator.

[00121]In some embodiments, the conjugate has the structure of Formula IV1)
L
e Moy xo

X6 X3

N\
X5—x4 Formula (IV1). In some embodiments, the conjugate has the structure of

ci—)s

X1—X2
X6 X3

Formula (IV2) X5—X4 Formula (IV2). In some embodiments, the conjugate has the

L —_
cL—( )s\ /x1 X2
X6 X3

structure of Formula (IV6) XS—X4 Formula (IV6). In some embodiments, s
is 0 and the metal chelator is attached directly to the monocyclic peptide (¢.g., the linker is a bond). In
some embodiments, s is 1 and the metal chelator is attached to the monocyclic peptide through the linker
L.

[00122] In some embodiments, a conjugate of Formula (III), (IV1), (IV2), (IV3), (IV4), (IV5), or (IV6),
or a pharmaceutically acceptable salt thereof, comprises a radionuclide bound to the metal chelator.
[00123]In some embodiments of Formula (I), (I), (I"*), (ID), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X1 is an N-alkylated amino acid. In some
embodiments, X1 is an N-methylated amino acid. In some embodiments, X1 is any amino acid
comprising a polar side chain. In some embodiments, X1 is an L-amino acid. In some embodiments, X1
is an N-methylated L-amino acid comprising a polar side chain. In some embodiments, X1 is Cys, Lys,
Ala, Glu, Asp, Ser, Pro, or a derivative thereof. In some embodiments, X1 is Cys, Lys, Ala, Glu, Asp,
Ser, or a derivative thereof. In some embodiments, X1 is Cys or a derivative thereof. In some
embodiments, X1 is Lys or a derivative thereof. In some embodiments, X1 is Ala or a derivative thereof.

In some embodiments, X1 is Glu or a derivative thereof. In some embodiments, X1 is Asp or a derivative
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thereof. In some embodiments, X1 is Ser or a derivative thereof. In some embodiments, X1 is Gly. In
some embodiments, X1 is Pro or a derivative thereof. In some embodiments, X1 is not Pro or a derivative
thereof. In some embodiments, X1 is Pro, Hyp, Cha4N, Chg4N, NMe-Chad4N, NMe-Chg4N, NMe-Dap,
NMe-Dab, NMe-Om, NMe-Lys, NMe-Azidolysine, NMe-hLys, 4-oxa NMe-Lys, NMe-Ala, NMe-Amp,
NMe-Nle, NMe-propargyl glycine, NMe-propargyl alanine, NMe-Asp, NMe-Cys, NMe-Hcy, NMe-
hHcy, NMe-Glu, NMe-hGlu, NMe-Hse, or NMe-Hse(Se). In some embodiments, X1 is Chad4N, Chg4N,
NMe-Cha4N, NMe-Chgd4N, NMe-Dap, NMe-Dab, NMe-Om, NMe-Lys, NMe-Azidolysine, NMe-hLys,
4-oxa NMe-Lys, NMe-Ala, NMe-Amp, NMe-Nle, NMe-propargyl glycine, NMe-propargyl alanine,
NMe-Asp, NMe-Cys, NMe-Hey, NMe-hHey, NMe-Glu, NMe-hGlu, NMe-Hse, or NMe-Hse(Se).In
some embodiments, X1 is optionally substituted Pro. In some embodiments, X1 is optionally substituted
Hyp. In some embodiments, X1 is optionally substituted Cha4N. In some embodiments, X1 is optionally
substituted Chg4N. In some embodiments, X1 is optionally substituted NMe-Cha4N. In some
embodiments, X1 is optionally substituted NMe-Chg4N. In some embodiments, X1 is optionally
substituted NMe-Dap. In some embodiments, X1 is optionally substituted NMe-Dab. In some
embodiments, X1 is optionally substituted NMe-Orn. In some embodiments, X1 is optionally substituted
NMe-Lys. In some embodiments, X1 is optionally substituted NMe-Azidolysine. In some embodiments,
X1 is optionally substituted NMe-hLys. In some embodiments, X1 is optionally substituted 4-oxa NMe-
Lys, In some embodiments, X1 is optionally substituted NMe-Ala. In some embodiments, X1 is
optionally substituted NMe-Amp. In some embodiments, X1 is optionally substituted NMe-Nle. In some
embodiments, X1 is optionally substituted NMe-propargyl glycine. In some embodiments, X1 is
optionally substituted NMe-propargyl alanine. In some embodiments, X1 is optionally substituted NMe-
Asp. In some embodiments, X1 is optionally substituted NMe-Cys. In some embodiments, X1 is
optionally substituted NMe-Hcy. In some embodiments, X1 is optionally substituted NMe-hHey. In some
embodiments, X1 is optionally substituted NMe-Glu. In some embodiments, X1 is optionally substituted
NMe-hGlu. In some embodiments, X1 is optionally substituted NMe-Hse. In some embodiments, X1 is
optionally substituted NMe-Hse(Se). In some embodiments, X1 is Cys, Lys, or a derivative thereof. In
some embodiments, X1 is ChadN, Chgd4N, NMe-ChadN, NMe-Chg4N, NMe-Dap, NMe-Dab, NMe-Om,
NMe-Lys, NMe-hLys, 4-oxa NMe-Lys, NMe-Azidolysine, NMe-Cys, NMe-Hcy, NMe-hHcy, or NMe-
Hse(Se). In some embodiments, X1 is Cys or a derivative thereof. In some embodiments, X1 is NMe-
Cys, NMe-Hcy, NMe-Hse(Se), or NMe-hHcy. In some embodiments, X1 is Lys or a derivative thereof.
In some embodiments, X1 is NMe-Dap, NMe-Dab, NMe-Lys, NMe-hLys, or NMe-Om. In some
embodiments, X1 is Ala or a derivative thereof. In some embodiments, X1 is NMe-Ala, NMe-Nle, or
NMe-propargyl glycine. In some embodiments, X1 is a peptoid. In some embodiments, X1 is Nlys. In
some embodiments, the metal chelator is attached to X1 and the linker is a bond. In some embodiments,
the metal chelator is attached to X1 through a linker.

[00124] In some embodiments of Formula (I), (I'), or (I"*), or a pharmaceutically acceptable salt thereof,
X1 has a structure of:
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12 12
R\LX1 - R‘LX1
H\
R11 R11
X2 X2

wherein,

R" is hydrogen or C;-Csalkyl optionally substitated with one to three substituents independently
selected from R';

cach R'is independently halogen, -CN, -NO,, -OR?, -SR® or -NR°RY,

R"“is Ci-Caalkyl, Ci-Cshydroxyalkyl, Ci-Csamincalkyt, C;-Csheteroalkyl, C5-Coeyeloalkyl, or 3- to
6- membered heterocycloalkyl, wherein each of the alkyl, heterocalkyl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R'>*;

£ is a bond, -O-, -S-, -NR'*-, C;-Ceatkylene, or C-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R™'*; or

R" and L*'-R" are taken together with the intervening atoms to form a 5- to 6- membered
heterocycloalkyl, which is optionaily substituted with one or more R'*.

each R'* is independently halogen, Ci-Cealkyl Ci-Cshaloalkyl, Ci-Cehydroxyalkyl, Ci-Ceaminoalkyl,
C1-Ceheteroalkyl, C-Cealtkenyl, C2-Coalkynyl, -CN, -NG», -OR?, -SR?, -NR°RY, -ScR?, -S(=0)R?,
-8(=0),R", -SFs, -S(=0);NRR?, -§(=0)(=NR?R?, -N=8(=0)R°R¢, -NR*S(=0),R", amidinyl, -
NRAC(=NHYNR,, -NR*S(=0):NRR, -C{(=0)R’, -C(=0)OR’, -OC{=0RY, -OC(=0)0R", -
OC(=0)NR°RY, -NR*]C(=0)R?, -NR*C(=0)0R?, -NR*C(=0)NR°R’, -C(=0)NR°R", -
P(=0)}OROR?), -P(=0)R°RY, aryl, beteroaryl, cycloalkyl, heterocycloatkyl, =0, =S, or
=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, atkynyl, arvl, heteroaryl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R%; or, one of R'™ is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (BBCO}, an
optionally substituted trans-cyclooctene (TCO}, an optionally substituted bicyclo[6.1 Ofnonyne
(BCN), an optionally substituted aldehyde. an optionally substituted ketone, or an optionally
substituted hydrazine;

R" is hydrogen or C;-Csalkyl;

R™"*is hatogen, -CN, -NG,, -OR", -NR°R¢, C1-Cealkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
Ci-Coalkylene(cycloalkyl), Ci-Coalkylene(heterocycloalkyl), Ci-Coalkylene(aryl), or
C-Ceatkylene(heteroarvl), wherein each of the alkvl, alkylene, cycloalkyl, heterocycloalkyl, aryl,
and heteroaryl is independently optionally substituted with one or more R,

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or

heterocycloalkyl ring, each of which is optionally substituted with one or more R,
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each R® is independently hvdrogen, Ci-Cealkyl, C,-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, C;-Ceheteroalkyl, Cr-Cealkenyl, Co-Coalkvnyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylenetheterocycloalkyl),
C1-Csalkylene(aryl), or Ci-Cealkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R*

cach R 1s independently halogen, -CN, -OH, oxo, -G-Ci-Cealkyl, -8F;s, -S(=0)C1-Csalkyl, -
S(=0):C -Cealkyl, -S(=0)NH,, -5(=0}-balogen, -S(=0)LNHC -Cealkyl, -S(=0):N(C:-Cealkyl),
-NHa, -NHC-Csalkyl, -N(Ci-Cealkyl)o, -NHCENH)INH,, -NHC(=0)0C-Coalkyl, -
C(=0)Ci-Caalkyl, -C(=0)OH, Ci-Cealkyl-C(=0}0H, -C(=0)0C:-Caalkyl, -C(=0)NH,, -
C(=0IN(C1-Cealkyl), -C(=OYNHC -Cealkyl, Ci-Coalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, or Ci-Cehetercalkyl; and

each R® and RY are independently hydrogen, C1-Cealkyl, Ci-Céhaloalkyl, C;-Cshydroxyalkyl,
C1-Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, C:-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
Ci-Cealkylene(aryl), or C;-Csalkylene(heteroaryvl), wheremn each of the alkyl, alkylene, alkenyl,
alkynyl, cyeloalkyl, heterocveloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R%; or R® and R® are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,

*X6 represents the point of attachment to X6; and

*X2 represents the point of attachment to X2.

12
R ~ LX1
*X6
.f(N o)
1
R11
*
In some embodiments, X1 has a structure of X2 . In some embodiments, X1 has a
12
R ~ LX1
H. 0
N
RH

structure of X2 .
[00125]In some embodiments of Formula (I), (I'), (I"*), (ID), (II), (IV1), (IV2), (IV3), (IV4), (IV5), or

(IV6), or a pharmaceutically acceptable salt thereof, X1 has a structure of:
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12
R ~ LX1
*XG"{
0
N
R11
*X2

>

wherein,
R" is hydrogen or C;-Csalkyl optionally substitated with one to three substituents independently
selected from R

cach Rfis independently halogen, -CN, -NO,, -OR", -SR® or NRRY

R"is C-Cealkyl, Ci-Cohydroxyalkyl, Ci-Csaminoalkyl, Ci-Csheteroalkyl, Cs-Cscyeloalkyl, or 3-to
6- membered heterocycloalkyl, wherein each of the alkyl, heterocalkyl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R'>*;

L* is a bond, -0-, -8-, -NR"3-, C;-Cealkvlene, or €,-Csheteroatkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R*™?; or

R" and L*'-R" are taken together with the intervening atoms to form a 5- to 6- membered
heterocycloalkyl, which is optionaily substituted with one or more R'*.

each R'* is independently halogen, Ci-Cealkyl Ci-Cshaloalkyl, Ci-Cehydroxyalkyl, Ci-Ceaminoalkyl,
C1-Ceheteroalkyl, C-Cealtkenyl, C2-Coalkynyl, -CN, -NG», -OR?, -SR?, -NR°RY, -ScR?, -S(=0)R?,
-8(=0),R", -SFs, -S(=0);NRR?, -§(=0)(=NR?R?, -N=8(=0)R°R¢, -NR*S(=0),R", amidinyl, -
NRAC(=NHYNR,, -NR*S(=0):NRR, -C{(=0)R’, -C(=0)OR’, -OC{=0RY, -OC(=0)0R", -
OC(=0)NR°RY, -NR*]C(=0)R?, -NR*C(=0)0R?, -NR*C(=0)NR°R’, -C(=0)NR°R", -
P(=0)}OROR?), -P(=0)R°RY, aryl, beteroaryl, cycloalkyl, heterocycloatkyl, =0, =S, or
=N(RY), wherein cach of the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl, cyeloalkyi, and
heterocycloalkyl is optionally substituted with one or more R%; or, one of R'™ is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (BBCO}, an
optionally substituted trans-cyclooctene (TCO}, an optionally substituted bicyclo[6.1 Ofnonyne
(BCN), an optionally substituted aldehyde. an optionally substituted ketone, or an optionally
substituted hydrazine;

R" is hydrogen or C,-Csalkyl;

R*"is halogen, -CN, -NG,, -OR®, -NR°R?, C-Csalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
C,-Coatkylene(cycloalkyl), Ci-Coalkylene{heterocycloalkyl), Ci-Cealkylene(aryl), or
C-Ceatkylene(heteroarvl), wherein each of the alkvl, alkylene, cycloalkyl, heterocycloalkyl, aryl,
and heteroaryl is independently optionally substituted with one or more R,

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or

heterocycloalkyl ring, each of which is optionally substituted with one or more R,
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each R® is independently hvdrogen, Ci-Cealkyl, C,-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, C;-Ceheteroalkyl, Cr-Cealkenyl, Co-Coalkvnyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylenetheterocycloalkyl),
Ci1-Csalkylene(aryl), or Ci-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R*

cach R 1s independently halogen, -CN, -OH, oxo, -G-Ci-Cealkyl, -8F;s, -S(=0)C1-Csalkyl, -
S(=0):C -Cealkyl, -S(=0)NH,, -5(=0}-balogen, -S(=0)LNHC -Cealkyl, -S(=0):N(C:-Cealkyl),
-NHa, -NHC-Csalkyl, -N(Ci-Cealkyl)o, -NHCENH)INH,, -NHC(=0)0C-Coalkyl, -
C(=0)Ci-Caalkyl, -C(=0)OH, Ci-Cealkyl-C(=0}0H, -C(=0)0C:-Caalkyl, -C(=0)NH,, -
C(=0IN(C1-Cealkyl), -C(=OYNHC -Cealkyl, Ci-Coalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, or Ci-Cehetercalkyl; and

each R® and RY are independently hydrogen, C1-Cealkyl, Ci-Céhaloalkyl, C;-Cshydroxyalkyl,
C1-Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, C:-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
Ci-Cealkylene(aryl), or C;-Csalkylene(heteroaryvl), wheremn each of the alkyl, alkylene, alkenyl,
alkynyl, cyeloalkyl, heterocveloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R%; or R® and R® are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,

*X6 represents the point of attachment to X6; and

*X2 represents the point of attachment to X2.

[00126]In some embodiments of Formula (I), (I'), (I"*), (II), (ID), AV1), (IV2), (IV3), (IV4), (IVS), or

(IV6), or a pharmaceutically acceptable salt thereof, X1 is a peptoid and has a structure of:
*X
Ay~
[

R12/LX1 .

X2 )

wherein,

R%is C;-Cealkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyl, Ci-Ceheteroalkyl, C:-Cseycloalkyl, or 3-to
6- membered heterocycloalkyl, wherein cach of the alkyl, heteroalkyl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R'%;

L* is a bond, C1-Cealkylene, or Ci-Csheteroalkylene, wherein the alkylene or heteroalkylenc is
optionally substituted with one or more R™?; or

each R'* is independently halogen, Ci-Caallkyl Ci-Cshaloalkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyl,
C1-Csheteroalleyl, Co-Calkenyl, Co-Cealkynyl, -CN, -NO,, -OR?, -SR®, -NR‘RY, -SeR", -S(=0)R?,
-S(=0)R?, -SFs, -S(=0)NRRY, -§(=0)(=NR*R?, -N=S(=0)R°R", -NR*S{(=0);R*, amidinyl, -
NR*C(=NH)(NR");, -NR*S(=0)NRRY, -C(=0)R", -C(=0)OR’, -OC(=O)R*, -OC(=0)OR", -
QC(=0)NR°R!, -NR*C(=0)R’, -NR'C(=0)OR*, -NR*C(=0)NRR’, -C(=0)NR'R", -
P(=0)OR)¥ORY), -P(=0)R°R", aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =S, or
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=N{R"), wherein each of the alkyl, hetercalkyl, alkenyl, atkvnyl, aryl, hetercaryl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R%; or, one of R'" is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substitated trans-cyclooctene {TCO), an optionally substituted bicyclo[6.1 Ofnonyne
(BCN}, an optionally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

cach R? is mdependently hydrogen, Ci-Caalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Cosaminoalkyl, Ci-Csheteroalkyl, Cr-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroarvl, Ci-Cealkylene(cycloatkyl), Ci-Cealkylenetheterocycloalkyl),
Ci-Cealkylene(aryl), or Ci-Csalkyiene(heteroary!), wherein each of the alkyl, atkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R,

each R® is independently halogen, -CN, -OH, oxo, -O-C;-Cealkyl, -SF;5, -S(=0)C,-Csalkyl, -
S5(=0):C-Cealkyl, -S(=0),NH,, -5(=0),-halogen, -5(=0),NHC,-Csalkyl, -S(=0),N(C;-Csalkyl).,
-NH,, -NHC,-Csalkyl, -N(C-Cgalkyl),, -NHC(ENHINH,, -NHC(=0)0C,;-Csalkyl, -
C(=0)C,-Cealkyl, -C(=0)OH, C,-Cealkyl-C(=0)OH, -C(=0)0C;-Caalkyl, -C(=0)NH,, -
C(=0)N(C,-Cealkyl)s, -C(=0)NHC,-Cealkyl, C,-Cealkyl, C,-Cshaloalkyl, C,-Cshydroxyaikyl,
Ci-Ceamnoalkyl, or C-Cgheteroalkyl; and

each R° and R are independently hydrogen, C,-Csalkyl, Ci-Céhaloalkyl, C,-Cshydroxyalkyl,
Cy-Ceammoalkyl, C;-Csheteroalkyl, Co-Cealkenyl, Co-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cgalkylene{cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C1-Cealkylene{aryl), or Ci-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, beterocveloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more RS, or R® and R* are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,

*X 6 represents the point of attachment to X6; and

*X2 represents the point of attachment to X2,

[00127] In some embodiments of Formula (I), (I), (I'*), (I), (1), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, R'?is C;-Csalkyl optionally substituted with one or
more R'**. In some embodiments, R'?is C;-Csheteroalkyl optionally substituted with one or more R'**. In
some embodiments, R'?is C;-Cshydroxyalkyl or C;-Csaminoalkyl, each which is optionally substituted
with one or more R'**. In some embodiments, R'?is Cs-Cscycloalky or 3- to 6- membered
heterocycloalkyl, wherein each of the cycloalkyl and heterocycloalkyl is optionally substituted with one
or more R'*. In some embodiments, each R'> is independently -OR?, -SR?, -NR°RY, -SeR?, -S(=0)R?, -
S(=0);R?, -S(=0).NR°R¢, -NR*5(=0),R?, -NR*S(=0),NR°R, -C(=0)R?, -C(=0)OR?, -OC(=0)R?, -
OC(=0)0OR?, -OC(=0)NR°R?, -NR*C(=0)R?, -NR*C(=0)OR?, -NR*C(=0)NR°R", or -C(=0)NR°R. In
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some embodiments, each R'* is independently -OR? -SR?, -NR°R¢, -SeR?, -C(=0)R?, -C(=0)OR?, or -
C(=0)NR°R. In some embodiments, R'?is C;-Csalkyl, C;-Cscycloalkyl, or 3- to 6- membered
heterocycloalkyl, wherein each of the alkyl, cycloalkyl, and heterocycloalkyl is optionally substituted
with one or more substituents independently selected from the group consisting of -OR?, -SR?, -NR°R¢, -
SeR?, -S(=0)R?, -S(=0),R?, -S(=0);NR°R?, -NR*S(=0),R?, -NR*S(=0),NR°R?, -C(=0)R?, -C(=0)OR", -
OC(=0)R*, -OC(=0)OR*, -OC(=0)NR°R?, -NR*C(=0)R?, -NR*C(=0)OR*, -NR*C(=0)NR°R?, and -
C(=0)NR°R". In some embodiments, R'?is C1-Csalkyl substituted with one substituent selected from the
group consisting of -OR?, -SR?, -NRRY, -SeR?, -C(=0)R?, -C(=0)OR?, and -C(=0)NR°R. In some
embodiments, R'?is C1-Csalkyl. In some embodiments, L*! is a bond; and R'?is Ci-Cealkyl substituted
with one substituent selected from the group consisting of -OR?, -SR?, -NR°R, -SeR?, -C(=0)R?, -
C(=0)OR?, and -C(=0)NR°R. In some embodiments, L*! is a bond; and R'?is C;-Cealkyl.

[00128] In some embodiments of Formula (I), (I), (I"*), (ID), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, L*! is a bond. In some embodiments, L*! is a bond;
and R?is Cs-Cscycloalky or 3- to 6- membered heterocycloalkyl, wherein each of the cycloalkyl and
heterocycloalkyl is optionally substituted with one or more R'*. In some embodiments, L*! is C-
Csalkylene optionally substituted with 1 or 2 substituents independently selected from R*"®. In some
embodiments, LX! is C;-Csalkylene; and R'?is C;-Cscycloalky or 3- to 6- membered heterocycloalkyl,
wherein each of the cycloalkyl and heterocycloalkyl is optionally substituted with one or more R'?*. In
some embodiments, L*! is C,-Csalkylene; and R'?is C;-Cscycloalky optionally substituted with one or
more R'*, In some embodiments, L*! is C;-Csalkylene; and R is 3- to 6- membered heterocycloalkyl
optionally substituted with one or more R'**. In some embodiments, X1 is a peptoid wherein L*' is a
bond and R* is C1-Cealkyl optionally substituted with one or more R'**.

[00129]In some embodiments of Formula (I), (I'), (I"7), (II), (ID), IV 1), (IV2), (IV3), (IV4), (IV?5), or
(IV6), or a pharmaceutically acceptable salt thereof, one of R***is a CG. In some embodiments, R'*is a
CG. In some embodiments, the CG is an azide or a terminal alkyne.

[00130]In some embodiments of Formula (I), (I'), (I""), (ID), (1D, AV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, R!" is hydrogen or C;-Csalkyl optionally substituted
with one to three substituents independently selected from R In some embodiments, R'! is hydrogen. In
some embodiments, R is C;-Csalkyl. In some embodiments, R'" is methyl. In some embodiments, R’
and L*'-R'? are taken together with the intervening atoms to form a 5- to 6- membered heterocycloalkyl,
which is optionally substituted with one or more R'*, In some embodiments, R'' and L*'-R? are taken
together with the intervening atoms to form a 5- membered heterocycloalkyl, which is optionally
substituted with one or more R'**. In some embodiments, R'" and L*'-R'* are taken together with the
intervening atoms to form a 6- membered heterocycloalkyl, which is optionally substituted with one or
more R'**. In some embodiments, R'' and L*'-R'? are taken together with the intervening atoms to form a
5- membered heterocycloalkyl, which is optionally substituted with one or two substitutions selected
from C;-Csalkyl, C;-Cshaloalkyl, C;-Cshydroxyalkyl, -OH, and -OMe.

[00131]In some embodiments of Formula (I), (I'), (I"*), (ID), (D), (IV1), (IV2), AV3), AV4), (IV5), or

43



WO 2025/137441 PCT/US2024/061269

(IV6), or a pharmaceutically acceptable salt thereof, X2 is a D-amino acid. In some embodiments, X2 is
an L-amino acid. In some embodiments, X2 is an aromatic amino acid. In some embodiments, X2 is Tyr,
Phe, Trp, His, Gly, Ala, or a derivative thereof. In some embodiments, X2 is Tyr or a derivative thereof.
In some embodiments, X2 is Phe or a derivative thereof. In some embodiments, X2 is Trp or a derivative
thereof. In some embodiments, X2 is His or a derivative thereof. In some embodiments, X2 is Gly or a
derivative thereof. In some embodiments, X2 is Ala or a derivative thereof. . In some embodiments, X2 is
Tyr, D-Tyr, 4Pal, 3Pal, 5F-Tyr, 3,5-diF-Tyr, Phe, 3MeO-Phe, 4MeO-Phe, Tyr(Phe), (R-fMe)Phe, (S-
pfMe)Phe, 3,3-diPhe, D-Phg, L-DOPA, Aph(Hor), His, 2-(Aminocarbonyl)-Phe (F2CON), 3-
(Aminocarbonyl)-Phe (F3CON), Ala, or Gly. In some embodiments, X2 is Tyr, D-Tyr, 4Pal, 3Pal, 5F-
Tyr, 3,5-diF-Tyr, Phe, (R-fMe)Phe, (S-pMe)Phe, 3,3-diPhe, D-Phg, L-DOPA, Aph(Hor), His, 2-
(Aminocarbonyl)-Phe, 3-(Aminocarbonyl)-Phe, Ala, or Gly. In some embodiments, X2 is optionally
substituted Tyr. In some embodiments, X2 is optionally substituted D-Tyr. In some embodiments, X2 is
optionally substituted 4Pal. In some embodiments, X2 is optionally substituted 3Pal. In some
embodiments, X2 is optionally substituted 5F-Tyr. In some embodiments, X2 is optionally substituted
3,5-diF-Tyr. In some embodiments, X2 is optionally substituted Phe. In some embodiments, X2 is
optionally substituted (R-fMe)Phe. In some embodiments, X2 is optionally substituted (S-fMe)Phe. In
some embodiments, X2 is optionally substituted 3,3-diPhe. In some embodiments, X2 is optionally
substituted D-Phg. In some embodiments, X2 is optionally substituted L-DOPA. In some embodiments,
X2 is optionally substituted Aph(Hor) In some embodiments, X2 is optionally substituted His. In some
embodiments, X2 is optionally substituted 2-(Aminocarbonyl)-Phe. In some embodiments, X2 is
optionally substituted 3-(Aminocarbonyl)-Phe. In some embodiments, X2 is optionally substituted Ala.
In some embodiments, X2 is optionally substituted Gly. In some embodiments, X2 is Tyr.

[00132]In some embodiments of Formula (I), (I'), (I"7), (II), (ID), AIV1), (IV2), (IV3), (IV4), (IVS), or

(IV6), or a pharmaceutically acceptable salt thereof, X2 has a structure of:

R23
N x2

LX
XL Lo
|';{21
*X3

R is hydrogen or C)-Csaikyl optionally substituted with one to three substituents independently

s

wheremn:

selected from RE

each R'is independently halogen, -CN, -NO,, -OR?, -8R® or -NR°RY;

L™ is a bond, -O-, -8-, -NR*-, C;-Cealkylene, or Ci-Ceheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R**;

R%is hydrogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cehydroxyalkyl, C-Csaminoalkyl, or Ci-

Coheteroalkyl, wherein the alky and heteroalkyl 1s optionally substituted with one or more R, or
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(R%?)m2

R3is :

ring A2 is an aryl or heteroaryl;

each R* is independently C;-Csalkyl, Ci-Cshaloatkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyl, Ci-
Ceheteroalkyl, Ca-Cealkenyl, Ca-Cealkynyl, halogen, -CN, -NO», -OR?, -8R®, -8F;, -NR°R¢, -
S(=0)R", -S(=0%R?, -S(=0),R°R?, -S(=C}=NR"IR®, -N=8(=0)R°R¢, -NR*S(=0).R*, amidinyl, -
NR*C(=NH}NRRY, -NR*$(=0):RR’, -C(=0)R?, -C(=0)OR", -OC(=0)R*, -OC(=0)OR", -
OC(=0INR°R!, -NR*C(=0)R’, -NR*C(=0)OR?, -NR*C(=O)NRR’, -C(=0)NR°R’, -
P(=0}ORNORY). -P(=0)RRE, aryl. heteroaryl, cycloalkyl, or heterocyeloalkvl, wherein each of
the alkyl, beteroalkyl, alkenyl, alkynyl, arvl, heteroarvl, cveloalkyl, and heterocycloalkyl is
optionally substituted with one or more R**; or
two R* are taken together to form =0, =S, or =N(R"); or one of R* s a conjugation group {CG).

m21s0,1,2. 3.4, 0r3;

each R** is independently halogen, Ci-Cealkyl, C-Cehaloalkyl, C-Cshvdroxyalkyl, C;-
Ceaminoalkyl, Ci-Ceheteroaikyl, Co-Coalkenyl, Co-Coalkynyl, -CN, -NO,, -OR?, -SR®, -NR°RY, -
S(=0)R?, -S(=0).R?, -SFs, -$(=0)NRRY, -$(=0)(=NR*)R?, -N=8(=0)R°R’, -NR*S(=0).R?,
amidinyl, -NR*C(=NH}NR?),, -NR*S(=0),NRRY, -C(=0)R?, -C(=0)OR", -OC(=0)R", -
OC(=0)OR", -OC(=0)NR°R", -NR*C(=0)R®, -NR*C(=0)OR®, -NR*C(=0)NR°RY, -C{(=0)NR°R",
-P(=0)ORWORY, -P(=0)R°R", aryl, heteroaryl, cycloatkyl, heterocycloalkyl, =0, =S, or
=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more RY; or, one of R** is a conjugation
group (CG);

R* is hydrogen or C;-Csalkyl;

R* s halogen, -CN, -NO, -OR®, -NR°RY, C1-Csalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
Ci-Cealkylene(cyeloalkyl)y, Ci-Coalkylene(heterocycloalkyl), Ci-Cealkylene(aryl), or
{-Ceatkylene(heteroarvl), wherein each of the alkvl, alkvlene, cyeloalkyl, heterocycloalkyl, aryl,
and heteroaryl is independently optionally substituted with one or more R,

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

each R® is independently hydrogen, Ci-Cosalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, C)-Cealkenyl, Co-Cealkynyl. cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cgalkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
{1-Csalkylene{aryly, or Ci-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted

with one or more RS,
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each R is independently halogen, -CN, -OH, oxo, -0-C;-Cgalkyl, -SFs, -S(=0)C,-Csalkyl, -
S(=0),C;-Cralkyl, -S(=0),NH.. -S(=0)-halogen, -S(=0),NHC,-Cealkyl, -S(=0)N{C;-Cealkyl),,
-NH;, -NHC,-Coalkyl, -N(C,-Cealkyl),, -NHCENHINH,, -NHC(=0)Y0C,~-Cealkyl, -
C(=0)C,~Csalkyl, -C(=0)0H, C,-Cealkyl-C(=0)OH, -C(=0)0C;-Caalkyl, -C(=0)NH., -
C(=0)N(C-Coalkyl),, -C(=0YNHC, -Csalkyl, C-Coalkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl,
C1-Csaminoalkyl, or Ci-Céheteroalkyl; or, one of R® is a conjugation group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substituted trans-cyclooctene (TCO), an optionally substituted bicvclo[6.1 Olnonyne
{BCN), an optionally sabstituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

each R® and RY are independently hydrogen, C1-Cealkyl, Ci-Céhaloalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, C-Cealkenyl, Co-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C-Cealkylene(aryl), or C;-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and hetercaryl is independently optionally substituted
with one or more RS or R® and R® are taken together with the atom to which they are attached to
form a heterocycloalky! optionally substituted with one or more R

*X 1 represents the point of attachment to X1; and

*X3 represents the point of attachment to X3,

[00133]In some embodiments of Formula (I), (I'), (I"*), (ID), (1), (IV1), (IV2), (IV3), (IV4), (IV3), or
(IV6), or a pharmaceutically acceptable salt thereof, ring A2 is a Cs-Cioaryl or a 5- to 10- membered
heteroaryl. In some embodiments, ring A2 is a phenyl or a 5- to 6- membered heteroaryl. In some
embodiments, ring A2 is phenyl, pyridinyl, pyrimidinyl, or imidazolyl. In some embodiments, ring A2 is
a Cs-Cioaryl. In some embodiments, ring A2 is a phenyl. In some embodiments, ring A2 is a 5-to 10-
membered heteroaryl. In some embodiments, ring A2 is a 5- to 6- membered heteroaryl. In some
embodiments, ring A2 is pyridinyl, pyrimidinyl, or imidazolyl. In some embodiments, ring A2 is
pyridinyl or pyrimidinyl. In some embodiments, ring A2 is imidazolyl.

[00134] In some embodiments of Formula (I), (I'), (I'*), (ID), (1), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, each R** is independently C;-Csalkyl, Ci-
Cshaloalkyl, C;-Cshydroxyalkyl, Ci-Csaminoalkyl, C;i-Csheteroalkyl, C,-Cesalkenyl, C»-Csalkynyl,
halogen, CN, -NO, -OR?, -SR*, -NR°R?, -NR*C(=NH)NR°R?, -NR*S(=0),NR°R*, -C(=0)R?, -C(=0)OR*,
-OC(=0)R?, NR*C(=0)R? -NR*C(=0)OR", -C(=0)NR°R", C5s-Cioaryl, 5- to 10- membered heteroaryl,
Cs-Cscycloalkyl, or 5- to 6- membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, and heterocycloalkyl is optionally substituted with one or more R**. In some
embodiments, each R? is independently C,-Csalkyl, -OR?, -SR?, -NR°RY, halogen -C(=0)R?, -C(=0)OR?,
-C(=0)NR°RY, or phenyl. In some embodiments, one of R?**is a CG. In some embodiments, the CG is an

azide or a terminal alkyne. In some embodiments, the CG is an azide. In some embodiments, the CG is a
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terminal alkyne.

[00135]In some embodiments of Formula (I), (I'), (I"*), (ID), (1), (IV1), (IV2), (IV3), (IV4), (IV3), or
(IV6), or a pharmaceutically acceptable salt thereof, R*' is hydrogen or C;-Csalkyl optionally substituted
with one to three substituents independently selected from R, In some embodiments, R?' is hydrogen. In
some embodiments, R*' is C;-Csalkyl. In some embodiments, R*' is methyl.

[00136] In some embodiments of Formula (I), (I'), (I°*), (IT), (11D, AV1), (IV2), (IV3), (IV4), (IVS), or
(IV6), or a pharmaceutically acceptable salt thereof, L*? is C,-Csalkylene, optionally substituted with one
or more R*?_ In some embodiments, L** is C;-Csalkylene, optionally substituted with one to three
substituents selected from Ci-Csalkyl (e.g., methyl). In some embodiments, L*? is -CHs-, -CH(CHz)-, or -
CH(phenyl)-. In some embodiments, L** is -CHa- or -CH(CH3)-. In some embodiments, L*? is -CHz-. In
some embodiments, L*? is -CH(CH:)-. In some embodiments, L*? is -CH(phenyl)-.

[00137]In some embodiments of Formula (I), (I), (I"*), (ID), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, m2 is 0, 1, or 2. In some embodiments, m2 is 1 or 2.
In some embodiments, m2 is O or 1. In some embodiments, m2 is 0. In some embodiments, m2 is 1. In
some embodiments, m2 is 2.

[00138] In some embodiments of Formula (I), (I), (I"*), (ID), (IIL), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X3 1s a non-natural amino acid comprising an
optionally substituted N-containing 5- to 10- membered heteroaryl. In some embodiments, X3 is a non-
natural amino acid comprising an optionally substituted pyridinyl, an optionally substituted indolyl, an
optionally substituted azaindolyl, an optionally substituted indazolyl, an optionally substituted
benzimidazolyl, an optionally substituted pyrimidazolyl, an optionally substituted pyrazolo[1,5-
a]pyridinyl, an optionally substituted quinolinyl, or an optionally substituted isoquinolinyl. In some
embodiments, X3 is a Trp derivative. In some embodiments, X3 is D-Trp, NMe-D-Trp, (S-pMe)D-Trp,
(S-BMe)Trp, (BGeminal methyl)D-Trp, (BGeminal methyl)Trp, (S-BPropyl)D-Trp, (S-fPropyl)Trp, (S-
Blsopropyl)D-Trp, (S-Blsopropyl)Trp, (S-BCyclopropyl)D-Trp, (S-BCyclopropyl) Trp, (S-plsobutyl)D-
Trp, (S-Plsobutyl) Trp, (S-PSecbutyl)D-Trp, (S-BSecbutyl)Trp, (S-BNeopentyl)D-Trp, (S-
BNeopentyl)Trp, (S-BPhenyl)D-Trp, (S-BPhenyl) Trp, (S-fBenzyl)D-Trp, (S-BBenzyl) Trp, (R-pMe)D-
Trp, (R-fMe)Trp, (R-BPropyl)D-Trp, (R-BPropyl) Trp, (R-Plsopropyl)D-Trp, (R-Plsopropyl) Trp, (R-
PBCyclopropyl)D-Trp, (R-BCyclopropyl) Trp, (R-Plsobutyl)D-Trp, (R-BIsobutyl) Trp, (R-BSecbutyl)D-Trp,
(R-BSecbutyl) Trp, (R-BNeopentyl)D-Trp, (R-fNeopentyl) Trp, (R-BPhenyl)D-Trp, (R-fPhenyl) Trp, (R-
BBenzyl)D-Trp, (R-BBenzyl)Trp, Aza-Trp, Aza-D-Trp, D-6F-Trp, (5-Cl) D-Trp, (5-Me) D-Trp, (5-MeO)
D-Trp, (6-Me) D-Trp, (7-Me) D-Trp, Bzt, D-Tpi, or D-Aph(Cbm), each of which is further optionally
substituted. In some embodiments, the Aza-Trp is 2-aza-Trp, 4-aza-Trp, 5-aza-Trp, 6-aza-Trp, or 7-aza-
Trp. In some embodiments, X3 is D-Trp, NMe-D-Trp, (S-fMe)D-Trp, (S-fMe)Trp, (R-fMe)D-Trp, (R-
BMe)Trp, Aza-Trp, Aza-D-Trp, D-6F-Trp, or D-Aph(Cbm), each of which is further optionally
substituted. In some embodiments, X3 is optionally substituted D-Trp. In some embodiments, X3 is
optionally substituted NMe-D-Trp. In some embodiments, X3 is optionally substituted (S-pMe)D-Trp. In
some embodiments, X3 is optionally substituted (S-pMe) Trp. In some embodiments, X3 is optionally
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substituted (BGeminal methyl)D-Trp. In some embodiments, X3 is optionally substituted (BGeminal
methyl)Trp. In some embodiments, X3 is optionally substituted (S-BPropyl)D-Trp. In some
embodiments, X3 is optionally substituted (S-BPropyl)Trp. In some embodiments, X3 is optionally
substituted (S-Blsopropyl)D-Trp. In some embodiments, X3 is optionally substituted (S-fIsopropyl)Trp.
In some embodiments, X3 is optionally substituted (S-BCyclopropyl)D-Trp. In some embodiments, X3 is
optionally substituted (S-BCyclopropyl)Trp. In some embodiments, X3 is optionally substituted (S-
Blsobutyl)D-Trp. In some embodiments, X3 is optionally substituted (S-flsobutyl) Trp. In some
embodiments, X3 is optionally substituted (S-fSecbutyl)D-Trp. In some embodiments, X3 is optionally
substituted (S-pSecbutyl) Trp. In some embodiments, X3 is optionally substituted (S-BNeopentyl)D-Trp.
In some embodiments, X3 is optionally substituted (S-fNeopentyl)Trp. In some embodiments, X3 is
optionally substituted (S-pPhenyl)D-Trp. In some embodiments, X3 is optionally substituted (S-
BPhenyl) Trp. In some embodiments, X3 is optionally substituted (S-BBenzyl)D-Trp. In some
embodiments, X3 is optionally substituted (S-pBenzyl)Trp. In some embodiments, X3 is optionally
substituted (R-pMe)D-Trp. In some embodiments, X3 is optionally substituted (R-BMe)Trp. (R-
BPropyl)D-Trp. In some embodiments, X3 is optionally substituted (R-BPropyl)Trp. In some
embodiments, X3 is optionally substituted (R-Blsopropyl)D-Trp. In some embodiments, X3 is optionally
substituted (R-BIsopropyl) Trp. In some embodiments, X3 is optionally substituted (R-BCyclopropyl)D-
Trp. In some embodiments, X3 is optionally substituted (R-BCyclopropyD)Trp. In some embodiments, X3
is optionally substituted (R-Blsobutyl)D-Trp. In some embodiments, X3 is optionally substituted (R-
Blsobutyl) Trp. In some embodiments, X3 is optionally substituted (R-pSecbutyl)D-Trp. In some
embodiments, X3 is optionally substituted (R-BSecbutyl) Trp. In some embodiments, X3 is optionally
substituted (R-BNeopentyl)D-Trp. In some embodiments, X3 is optionally substituted (R-
PNeopentyl)Trp. In some embodiments, X3 is optionally substituted (R-fPhenyl)D-Trp. In some
embodiments, X3 is optionally substituted (R-fPhenyl)Trp. In some embodiments, X3 is optionally
substituted (R-fBenzyl)D-Trp. In some embodiments, X3 is optionally substituted (R-fBenzyl) Trp. In
some embodiments, X3 is optionally substituted Aza-Trp. In some embodiments, X3 is optionally
substituted Aza-D-Trp. In some embodiments, X3 is optionally substituted Bzt. In some embodiments,
X3 is optionally substituted D-6F-Trp. In some embodiments, X3 is optionally substituted or D-
Aph(Cbm). In some embodiments, X3 is (S-fMe)D-Trp, (R-BMe)D-Trp, or D-Trp. In some
embodiments, X3 is (S-BMe)D-Trp. In some embodiments, X3 is (R-fMe)D-Trp. In some embodiments,
X3 is D-Trp. In some embodiments, for example in some embodiments of Formula (I"), X3 is Trp.
[00139]In some embodiments of Formula (I), (I'), (I"*), (ID), (III), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X3 has a structure of:
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(R*)m3

(%)

% R34

XZ"{N%O
i

X4

wherein:

R is hydrogen or Ci-Cs alkyl optionally substituted with one to three substitments independently
selected from RY;

each Rlis independently halogen, -CN, -NO», -OR?, -SR? or -NR°RY;

L is a bond, -0-, -S-, -NR*»- (-Csalkylene, or C)-Csheteroalkylene, wherein the alkylene or
heteroalkylenc is optionally substituted with one or more R™*;

ring A3 is an aryl or heteroarvl;

each R*is independently C;-Cealkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl, Ci-Ceaminoalkyl, Ci-
Csheteroalkyl, Co-Coalkenyl, Co-Coalkynyl, halogen, -CN, -NO,, -OR?, -8R?, -SF;, -NRR, -
S(=0)R?, -S(=0):R", -8(=0):R°RY, -S(=0)(=NR*R®, -N=S{(=0)R°R?, -NR*S(=0),R®, amidinyl, -
NR*C(=NH)NRR?, -NR*S(=0),RR?, -C(=0)R?*, -C(=0)OR®, -OC(=0)R", -OC{(=C)OR’, -
OC(=0)NR°RY, -NR*C(=0)R?, -NR*C(=0)OR?, -NR*C{(=0)NRR?, -C(=0)NR‘R", -
P(=0)ORORY), -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein each of
the alkvl, heteroalkyl, aryl, heteroaryl, cysloalkyl, and heterocycloalkyl is optionally substituted
with one or more R**; or
two R* are taken together to form =0, =8, or =N(R");

m31s0,1,2,3, 4, 0r5;

each R* is independently halogen, C;-Cealkyl, Ci-Cshaloalkyl, C,-Cshvdroxyalkyl, C,-
Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Cealkynyl, -CN, -NO», -OR?, -SR®, -NR°RY, -
S(=0)R?, -S(=0}R", -SF;, -S(=0).NR°RY, -S(=0)(=NR)R®, -N=S(=0)R°R, -NR*S(=0),R",
amidinyl, -NR*C(=NH}NR®),, -NR*S(=0,NRRY, -C(=0)R®, -C(=0)OR®, -OC(=0)R?, -
OC(=0)0OR", -OC(=0INRRY, NR*CEO)RY, -NR*C(=0)0OR?, -NR*CEOINRRY, -C(=0)NRRY,
PEONORNORY, -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R"), wherein cach of the alkyl, heteroalkyl, alkenyl, alkynyl, aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R or, one of R**is a conjugation
eroup (CG),

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an

optionally substituted trans-cyclooctene (TCO), an optionally substituted bicvclo[6.1 Olnonyne
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{BCN), an optionally sabstituted aldehvde, an optionally substituted ketone, or an optionally
substituted hydrazine;
R* is hydrogen or C;-Csalkyl;
R* is hydrogen or C,~Cialkyl;
each R™*is independently halogen, -CN, -NO», -OR®, -NR°R?, C;-Csalkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, C1-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl},
C1-Cealkylene(aryl), or Ci-Csalkviene(hetercaryl), wherein cach of the altkyl, alkylene,
cycloalkyl, beterocycloalkyl, aryl, and heteroaryi is independently optionally substituted with
one or more R%;
or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,
cach R? is independently hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, C-Cealkenyl, Co-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C-Cealkylene(aryl)y, or C-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and hetercaryl is independently optionally substituted
with one or more RS,
each R® is independently halogen, -CN, -OH, oxo, -0-C;-Cealkyl, -SFs, -S(=0)(,-Csalkyl, -
5(=0),C;-Csalkyl, -S(=0).NH.. -5(=0);-halogen, -5(=0),NHC,;-Cealkyl, -S(=0),N{C;-Csalkyl),,
-NH,, -NHC,-Csalkyl, -N{C1-Cealkyl),, -NHC(ENH)NH,, -NHC(=0)Y0C,;-Cealkyl, -C{(=0)C;-
Cealkyl, -C(=0)0OH, C,-Csalkyl-C{(=0)0H, -C(=0)0C,-Caalkyl, -C(=0)NH,, -C(=0)N(C-
Cealkyl), ~-C(=0INHC,-Csalkyl, Ci-Coalkyl, C:-Cohaloalkyl, Ci-Cohydroxvalkyl, C;-
Csaminoalkyl, or Ci-Csheteroalkyl, and
each R° and R are independently hydrogen, Ci-Csalkyl, C1-Cshaloalkyl, C:-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~Cealkenyl, C:-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Ceatkylene(cycloalkyl}, Ci-Cealkylene(heterocycloaltkyl),
Ci-Csalkylene(aryl), or Ci-Csalkvlenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocyeloalkvl, aryl, and hetercaryl is independently optionally substituted
with one or more R or R® and R are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,
*X2 represents the point of attachment to X2; and
*X4 represents the point of attachment to X4.
[00140] In some embodiments of Formula (I), (I'), (I"*), (II), (III), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, ring A3 is a Cs-Cioaryl or a 5- 10- membered
heteroaryl. In some embodiments, ring A3 is a C¢-Cjoaryl. In some embodiments, ring A3 is a 5- 10-
membered heteroaryl. In some embodiments, ring A3 is a phenyl, naphthyl, pyridinyl, indolyl,
azaindolyl, indazolyl, benzimidazolyl, pyrimidazolyl, pyrazolo[ 1,5-a]pyridinyl, benzofuran,

benzothiophene, quinolinyl, or isoquinolinyl. In some embodiments, ring A3 is phenyl or naphthyl. In
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some embodiments, ring A3 is indolyl or azaindolyl. In some embodiments, ring A3 is a phenyl. In some
embodiments, ring A3 is a naphthyl. In some embodiments, ring A3 is a pyridinyl. In some
embodiments, ring A3 is a benzofuran. In some embodiments, ring A3 is a benzothiophene. In some
embodiments, ring A3 is an indolyl. In some embodiments, ring A3 is an azaindolyl. In some
embodiments, ring A3 is an indazolyl. In some embodiments, ring A3 is a benzimidazolyl. In some
embodiments, ring A3 is a pyrimidazolyl. In some embodiments, ring A3 is a pyrazolo[1,5-a]pyridinyl.
In some embodiments, ring A3 is a quinolinyl. In some embodiments, ring A3 is a isoquinolinyl.
[00141]In some embodiments of Formula (I), (I'), (I"*), (I), (II), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, m3 is 0 or 1. In some embodiments, m3 is 0. In some
embodiments, m3 is 1.

[00142] In some embodiments of Formula (I), (I), (I"*), (ID), (III), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X3 has a structure of:

wherein:

Y3!is N, CH, or CR*;

Y is N, CH, or CR®;

Y3 is N, CH, or CR*%

Y**ig N, CH, or CR*%,

Y*¥isN, or C;

Y*isNorC;

Y*7is N, CH, or CR*: and

Y*is 0,8, Nor NH.
[00143]In some embodiments, no more than two of Y*', Y*2, Y**, Y**, Y*, Y* and Y*" are N. In some
embodiments, Y>' is N. In some embodiments, Y*! is CH. In some embodiments, Y*° is N. In some
embodiments, Y>? is CH. In some embodiments, Y** is N. In some embodiments, Y* is CH. In some
embodiments, Y>* is N. In some embodiments, Y>* is CH. In some embodiments, Y*° is N. In some
embodiments, Y*’ is C. In some embodiments, Y is N. In some embodiments, Y*° is C. In some
embodiments, Y7 is N. In some embodiments, Y* is CH. In some embodiments, Y*® is N. In some

embodiments, Y** is NH. In some embodiments, Y** is S. In some embodiments, Y** is O.
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[00144] In some embodiments of Formula (I), (I'), (I"), (ID), (III), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, each R*? is independently C;-Csalkyl, C;-
Cshaloalkyl, C;-C¢hydroxyalkyl, C;-Csaminoalkyl, C;-Csheteroalkyl, halogen, CN, -NO, -OR?, -SR? -
SFs, or -NR°RY, wherein each of the alkyl and heteroalkyl is optionally substituted with one or more R,
In some embodiments, each R* is independently Ci-Csalkyl, Ci-Cshaloalkyl, halogen, CN, -OR?, -SR?,
or -NR°R?, wherein each of the alkyl and heteroalkyl is optionally substituted with one or more R***. In
some embodiments, R* is hydrogen or halogen. In some embodiments, R* is hydrogen or fluoro. In
some embodiments, R* is halogen. In some embodiments, R* is fluoro. In some embodiments, one of
R¥is a CG. In some embodiments, the CG is an azide or a terminal alkyne. In some embodiments the
CG is an azide. In some embodiments, the CG 1s a terminal alkyne.

[00145] In some embodiments of Formula (I), (I'), (I"*), (ID), (II), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, R*' is hydrogen or C;-Csalkyl optionally substituted
with one to three substituents independently selected from R'. In some embodiments, R*' is hydrogen. In
some embodiments, R*' is C;-Csalkyl. In some embodiments, R’ is methyl.

[00146] In some embodiments of Formula (I), (I'), (I"*), (ID), (IIL), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, L** is C;-Csalkylene, optionally substituted with one
to three R** independently selected from C;-Csalkyl (e.g., methyl), phenyl, C;-Csalkylene(phenyl), Cs-
Cscycloalkyl, or Ci-Csalkylene(Cs-Cscycloalkyl). In some embodiments, L*? is -CH,-, -CH(CH3)-, -
C(CHs),-, -CH(1Pr)-, CH(benzyl)-, -CH(cyclopropyl)-, -CH(CH,-CH(CH3),)-, -CH(CH,-C(CHs)s)-, or -
CH(CH,-CH,-CH3)-. In some embodiments, L** is -CH,- or -CH(CH;)-.

[00147]In some embodiments of Formula (I), (I'), (I"*), (I), (IT), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X3 is:

(R¥?)m3 (R\”)m?r (R¥)m3 N }?32)m3 (R*)m3
: — > Vi
/\ \ 7\ /\ l{l 7 A N7
= S— N — = —
HN, HN_ HN, HN HN__
* * - *x2 *
xzrj(N o XZ',(N o XZ’AN o "'{N o X2’<N o
H H H H H
X4 x4 X4 X4 o X4
wherein

each R* is independently C1-Coalkyl, C1-Cshaloatkyl, halogen, -CN, -OR?, -SR*, or -NR°RY;
m3is0, 1,0r2;

*X2 represerts the point of attachment to X2; and

*X4 represents the point of attachment to X4,
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(R32)m3 (Rgz)mB
/\' \ /\\\\
= == N
HN . HN .
X2L 0 X2L o
N N
H H
In some embodiments, X3 is X4 . In some embodiments, X3 is X4 . In some
32 32
(/R\\)':ln3 /N \%? m3
. ) =
HN HN _
* *X2
X2 ’,{N o /(N o
H H
embodiments, X3 is X4 n some embodiments, X3 is X4 . In some
(I§\32)m3
J
N7
Sy
HN _
el L o
H
*X4

embodiments, X3 is . In some embodiments, cach R¥ is independently methyl, cthyl,
1sopropyl, Ci-Cohaloalkyl, halogen, -CN, -OH, -OMe, -SH, -SMe, -NHa, -NHMe, or -N{Mc}),. In some
embodiments, m3 is 0. In some embodiments, m3 is 1 or 2. In some embodiments, m3 is 1. In some
embodiments, m3 is 2. In some embodiments, R* is halogen and m3 is 1.

[00148] Fn some embodiments, modifications to X4 have been shown to improve conjugate
biodistribution as determined by measuring conjugate concentrations in tissues by mass spectrometry. A
conjugate having improved biodistribution exhibits distribution in desired tissues and decreased
distribution in undesired tissues. In some embodiments, a conjugate described herein has improved
biodistribution as determined by measuring tissue pharmacokinetics when X4 is a non-natural amino acid
having a side chain comprising an amine. In some embodiments, the amine comprises a primary amine, a
secondary amine, a tertiary amine, or a quaternary amine. In some embodiments, the amine comprises a
primary amine, a secondary amine, or a tertiary amine. In some embodiments, the amine comprises a
primary amine. In some embodiments, the amine comprises a secondary amine or a tertiary amine. In
some embodiments, the amine comprises a secondary amine. In some embodiments, the amine comprises
a tertiary amine. In some embodiments, a conjugate described herein has improved biodistribution as
determined by tissue pharmacokinetics when X4 is an amino acid comprising azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, or morpholinyl.

[00149]In some embodiments of Formula (I), (I'), (1), (IID), (IV1), (IV2), (IV3), IV4), (IV3), or (IV6),
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or a pharmaceutically acceptable salt thereof, X4 is a non-natural amino acid having a side chain
comprising an amine. In some embodiments, the amine comprises a primary amine, a secondary amine, a
tertiary amine, or a quaternary amine. In some embodiments, the amine comprises a primary amine, a
secondary amine, or a tertiary amine. In some embodiments, the amine comprises a primary amine. In
some embodiments, the amine comprises a secondary amine or a tertiary amine. In some embodiments,
the amine comprises a secondary amine. In some embodiments, the amine comprises a tertiary amine. In
some embodiments, X4 is a non-natural amino acid having a side chain comprising an amine, and
wherein the side chain comprises azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl. In
some embodiments, X4 is Cba3N, Chg4N, Cha4N, ChadNH2, Ser(3-azetidine), PipzaA, 3-Azetidine-
hAla, or Pic4, each of which is further optionally substituted. In some embodiments, X4 is a Lys
derivative. In some embodiments, X4 is NMe-Lys, Lys(Me), Lys(diMe), Lys(iPr), Chgd4N, Cha4N, 4-
oxa-Lys, or 3-Azetidine-hAla. In some embodiments, X4 1s Cba3N, Chg4N, Cha4N, Cha4NH2, Ser(3-
azetidine), PipzaA, 3-Azetidine-hAla, Pic4, NMe-Lys, Lys(Me), Lys(diMe), Lys(iPr), or 4-oxa-Lys. In
some embodiments, X4 is (D/L) Hly. In some embodiments, X4 is optionally substituted Chg4N. In
some embodiments, X4 is optionally substituted Cha4N. In some embodiments, X4 is optionally
substituted Ser(3-azetidine). In some embodiments, X4 is optionally substituted PipzaA. In some
embodiments, X4 is optionally substituted 3-Azetidine-hAla. In some embodiments, X4 is optionally
substituted NMe-Lys. In some embodiments, X4 is optionally substituted Lys(Me). In some
embodiments, X4 is optionally substituted Lys(iPr). In some embodiments, X4 is optionally substituted
4-oxa-Lys. In some embodiments, X4 is Chg4N. In some embodiments, X4 is Cha4N. In some
embodiments, X4 is Ser(3-azetidine). In some embodiments, X4 is PipzaA. In some embodiments, X4 is
3-Azetidine-hAla. In some embodiments, X4 1s Pic4. In some embodiments, X4 NMe-Lys. In some
embodiments, X4 is Lys(Me). In some embodiments, X4 is Lys(iPr). In some embodiments, X4 is 4-oxa-
Lys. In some embodiments, X4 is D-Lys. In some embodiments, X4 is azaLys. In some embodiments,
X4 is Lys(triMe). In some embodiments, X4 is Nva(NH-NH2).

[00150] Fn some embodiments of Formula (I), (I'), (II), (IT), (IV1), AIV2), (IV3), (IV4), (IV35), or (IV6),
or a pharmaceutically acceptable salt thereof, X4 has a structure of:

R42

wherein,

R*¥ is hydrogen or C,-Csalkyl optionally substituted with one to three substituents independently
selected from R

each R'is independently halogen, -CN, -NQ,, -OR?, -8R* or -NR°RY,;
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L™ is abond, -O-, -S-, -NR*¥- C,-Cealkylene, Ci-Csheteroalkylene, C3-Cycvcloalkyl, or 3- to 6-
membered heterocycloalkyl. wherein the alkylene, hetercalkylene, cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R**;

R* is -NR™R™ or a heterocycloalkyl comprising one or more ring nitrogen atoms, wherein the
heterocycloalkyl is optionally substituted with one or more R*;

each R* is independently halogen, Ci-Cealkyi, Ci-Cshaloalkyl, Ci-Cohydroxyalkyl, Ci-
Csaminoalkyl, Ci-Csheteroalkyl, Ci-Ceatkenyl, Co-Csalkynyl, -CN, -NO», -OR® -8R?, -NRRY, -
S(=0)R?, -5(=0)R?, -SF;, -8(=0):NR°RY, -S(=0)(=NRIR?, -N=8(=0)R°R*, -NR*S(=0),R’,
annidiny!, -NR*C(=NH}NR"):, -NR*S$(=0.:NRR’, -C(=0)R’, -C(=0)OR", -OC(=0)R", -
OC(=0)OR", -OC(=0)NRR’, -NR*C(=0)R®, -NR*C(=0)OR", -NR*C(=0)NRRY, -C(=0)NRR’,
P(=0)XORWOR?), -P(=0)RRY, =0, =S, or =N(R®). wherein each of the alkyl, heteroalkyl,
alkenyl, and alkynyl is optionally substituted with one or more R®; or, one of R*? is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne. an azide. an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substituted trans-cyclooctene (TCO), an optionally substituted bicvclo[6.1.0jnonyne
(BCN), an optionally substituted aldehvde, an optionally substituted ketone, or an optionally
sabstituted hydrazine;

R* is hydrogen or C,-Csalkyl:

R* and R* are cach independently hydrogen, Ci-Csalkyl, arvl, heteroaryl, -C,-Csalkylene-arvl, or -
C:-Csalkylene-heteroarvl; or R* and R are taken together to form a 3- to 6- membered
heterocycloalkyl, wherein each of the alkyl, aryl, heteroaryl, and heterocycloalkyl are optionally
substituted with one or more R*";

each R™" is independently halogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cehyvdroxyalkyl, Ci-
Csaminoalkyl, Ci-Csheteroalkyl, Co-Csalkenyl, Co-Cealkynyl, -CN, -NO,, -OR?, -SR", NRRY, -
S(=0)R", -8(=0):R®, -§F;, -§(=0).NR°R?, -§(=0)(=NR")R*, -N=5(=0)R°R, -NR*$(=0),R",
amidinyl, -NR*C(=NH}NR"});, -NR*$(=0)NRR’, -C(=0)R*, -C(=0)OR", -OC(=0)R", -
OC(=0)0R®, -OC(=OINRR?, -NR)C(=0)RE, -NR*C(=0)OR®, NR*C(=0)NRRY, -C(=0)NRR?,
P(=0XORYORY, -P(=0IR°R?, =0, =S, or =N(R®), wherein cach of the alkyl, heteroalkyl,
alkenyl, and alkynyl is optionally substituted with one or more R®; or

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

each R* is independently hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, C-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, Cr-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
Ci-Cealkylenef(aryl), or C;-Csalkylene(heteroaryl). wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cyeloalkyl, heterocycloalkyl, aryl, and heteroarvl is independently optionally substituted

with one or more R
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each R is independently halogen, -CN, -OH, oxo, -0-C;-Cgalkyl, -SFs, -S(=0)C,-Csalkyl, -
S(=0).C,~-Csalkyl, -S(=0),NH,, -S(=0),-halogen, -S=0LNHC,-Cealkyl, -S(=0)N(C;-Csaltkyl)s,
-NH;, -NHC,-Cealkyl, -N(C-Cealkyl),, -NHC(ENHINH,, -NHC(=0)0C,-Cealkyl, -
C(=0)C;-Csalkyl, -C(=0)OH, C,-Cealkyl-C(=0)0OH, -C(=0)0C;-Caalkyl, -C(=0)NH.. -
C(=0)N(C-Coalkyl),, -C(=0YNHC, -Csalkyl, C-Coalkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl,
C1-Csaminoalkyl, or Ci-Céheteroalkyl; and
each R° and R are independently hydrogen, Ci-Csalkyl, Ci-Cehaloalkyl, C1-Cshydroxyalkyi,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~-Cealkenyl, Co-Csalkynyl, cycloatkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cealkylene(cycloalkyl}), Ci-Csalkylene(heterocycloalkyl),
Ci-Coalkylene(aryl), or Ci-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R% or R® and R? are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,
*X3 represents the pomt of attachment to X3; and
*X5 represents the point of attachment to X35.
[00151]In some embodiments of Formula (1), (I'), (I), (I1T), (IV1), (IV2), (IV3), (IV4), (IV5), or (IV6),
or a pharmaceutically acceptable salt thereof, R* is a 4- to 6- membered N-containing heterocycloalkyl,
which is optionally substituted with one or more R***. In some embodiments, R* is azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl, which is optionally substituted with one to four
R*2 In some embodiments, R* is azetidinyl, piperidinyl, or piperazinyl, each of which is optionally
substituted with one to four R**. In some embodiments, R* is azetidinyl optionally substituted with one
to four R**. In some embodiments, R* is pyrrolidinyl optionally substituted with one to four R**. In
some embodiments, R* is piperidinyl optionally substituted with one to four R***. In some embodiments,

R* is piperazinyl optionally substituted with one to four R***. In some embodiments, R** is morpholinyl

optionally substituted with one to four R**. In some embodiments, R** is s

A

K/NH ,or ,%\NH , each of which is optionally substituted with 1 or 2 substituents selected

from R** In some embodiments, R* is NHz gptionally substituted with 1 or 2 substituents

selected from R***. In some embodiments, R* is, /\O“H optionally substituted with 1 or 2

substituents selected from R***. In some embodiments, R* is k/NH optionally substituted with 1 or

2 substituents selected from R***. In some embodiments, R** is AC\NH optionally substituted with 1
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or 2 substituents selected from R**, In some embodiments, each R** is independently halogen, C;-
Csalkyl, C;-Cshaloalkyl, -OR?, or =O. In some embodiments, each R*** is C;-Csalkyl, C;-Cshaloalkyl. -
OH, or =0. In some embodiments, R*** is C;-Csalkyl. In some embodiments, R*? is -NR*R**.

[00152] In some embodiments, R* and R*® are each independently hydrogen, C1-Csalkyl, arvl, heteroaryl,
-Cy-Cialkylene-aryl, or -C-Csalkylene-heteroaryl, wherein each of the alkyl, aryl, and heteroaryl are
optionally substituted with one or more R***. In some embodiments, R* and R* are each independently
hydrogen, methyl, ethyl, isopropyl, phenyl, -Ci-Csalkylene-phenyl, or -NHa, wherein each of the methyl,
cthyl, isopropyl, phenyl, and alkyl are each optionally substituted with 1 or 2 substituents selected from
R** In some embodiments, R** and R* are each independently hydrogen, methyl, ethyl, isopropyl,
phenyl, -Ci-Csalkylene-phenyl, or -NH:. In some embodiments, R* and R¥ are each independently
hydrogen, methyl, ethyl, or isopropyl. In some embodiments, R** and R* are each independently
hydrogen or methyl. In some embodiments, R* and R* are each independently hydrogen or ethyl. In
some embodiments, R** and R* are each independently hydrogen or isopropyl. In some embodiments,
R* and R* are each independently hydrogen or phenyl. In some embodiments, R** and R* are each
independently hydrogen or -C,-Csalkylene-phenyl. In some embodiments, R* and R* are each
independently hydrogen or -NH,. In some embodiments, one of R***is a CG. In some embodiments, R**
is a CG. In some embodiments, the CG is an azide or a terminal alkyne.

[00153] In some embodiments of Formula (I), (I'), (ID), (I1T), (IV1), (IV2), (IV3), (IV4), (IV5), or (IV6),
or a pharmaceutically acceptable salt thereof, L** is a bond. In some embodiments, L** is a C;-
Caialkylene (e.g., -CH,-), wherein the alkylene is optionally substituted with 1 or 2 substituents
independently selected from R**. In some embodiments, L** is a C;-Casheteroalkylene (e.g., -
CH>OCH:CHz:-) wherein the heteroalkylene is optionally substituted with 1 or 2 substituents
independently selected from R**, In some embodiments, R*** is-F, -Me, or -OH.

[00154] In some embodiments of Formula (I), (I"), (II), (I1I), (IV1), (IV2), (IV3), (IV4), (IV5), or (IV6),
or a pharmaceutically acceptable salt thereof, R* is hydrogen or C;-Csalkyl optionally substituted with
one to three substituents independently selected from R'. In some embodiments, R*' is hydrogen. In some
embodiments, R* is C-Csalkyl. In some embodiments, R* is methyl.

[00155] In some embodiments of Formula (I), (I"), (I), (IIT), (IV1), (IV2), (IV3), (IV4), (IV3), or (IV6),

H
N
HN
R Ao WA o
H H
*X5 X5

or a pharmaceutically acceptable salt thereof, X4 is , ,
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s

*X3 represents the pont of attachment to X3; and

*X35 represents the point of attachment to X5,

HN
OH
*X3 *X3 *X3 *X3
A” 0 AH o

. R * *
In some embodiments, X4 is s X5 s

>3 AH . X3 f.f\ *X3 /( X3 ,{ o

or XS I some embodiments, X4 15 R R X5
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embodiments, X4 is. X5 .

[00156] In some embodiments of Formula (I), (I"), (I), (IIT), (IV1), (IV2), (IV3), IV4), (IV5), or (IV6),
NH, \NH

*X3f<N 0 XL o
| H

or a pharmaceutically acceptable salt thereof, X4 1s X5 , X5 R
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0
*X‘Q?(N o A, o *X?’;(Nw o *XSAN 0
H H H H
X5 X5 X5 o “X5
wherein
*X3 represents the point of attachment to X3; and
*X35 represents the point of attachment to X5.
NH, “NH

X3;<N o X34 o
N
| H
In some embodiments, X4 is X5 . In some embodiments, X4 is X5 1n some
/LNH \N/
X3 /< N o X3 /< \ o
H H
embodiments, X4 is X5 Insome embodiments, X4 is X5 n some
NH, NH,
0
* *X3
H H
*X5 X5

embodiments, X4 is

. In some embodiments, X4 is

[00157] In some embodiments of Formula (I, (I'), (I"*), (IT), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or

(IV6), or a pharmaceutically acceptable salt thereof, X5 a D-amino acid. In some embodiments, X5 is an
L-amino acid. In some embodiments, X35 is an aliphatic amino acid or a polar amino acid. In some
embodiments, X5 1s Thr, Val, Ala, Ser, Pro, or a derivative thereof. In some embodiments, X5 1s Thror a
derivative thereof. In some embodiments, X5 is Val or a derivative thereof. In some embodiments, X5 is
Ala or a derivative thereof. In some embodiments, X5 is Ser or a derivative thereof. In some
embodiments, X3 is Pro or a derivative thereof. In some embodiments, X5 is optionally substituted Thr.
In some embodiments, X5 is optionally substituted Val. In some embodiments, X35 is optionally

substituted Ala. In some embodiments, X35 is optionally substituted Pro. In some embodiments, X5 is
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optionally substituted Alt. In some embodiments, X35 is optionally substituted Cbg. In some
embodiments, X3 is optionally substituted Cpg. In some embodiments, X35 is optionally substituted Cba.
In some embodiments, X5 is optionally substituted Tme In some embodiments, X35 is Thr, Val, Ala, Pro,
Alt, Cbg, Cpg, Cba, or Tme. In some embodiments, X5 is Thr. In some embodiments, X5 is Val. In some
embodiments, X35 is Ala. In some embodiments, X35 is Pro. In some embodiments, X5 is Alt, Cbg. In
some embodiments, X5 is Cpg. In some embodiments, X35 is Cba. In some embodiments, X5 is Tme.
[00158] In some embodiments of Formula (I), (I'), (I"*), (I), (III), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X5 has a structure of:

R52

*X4f{N 0
RS ]

*X6

wherein,

R is hydrogen or C1-Csalkyl optionally substituted with one to three substituents independently
selected from R

each R'is independently halogen, -CN, -NO», -OR®, -SR® or -NR°RY;

R¥is C-Cealkyl, Ci-Cshaloalkyl, Ci-Cebydroxyalkyl, Ci-Csaminoalkyl, Ci-Csheteroalkyl, Cs-
salkenyl, Co-salkynyl, Cs-Cacycloalkyl, or 4- to 6- membered heterocycloalkyl, wherein each of
the alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl 1s optionally substituted
with one or more R*; or

R and R™ are taken together with the intervening atoms to form a 3- to 6- membered
heterocyeloalkyl, which is optionally substituted with one or more R™;

each R*™ is mdependently halogen, C)-Cealkyl, Ci-Cohaloalkyl, C\-Céhydroxyalkyl, C,-
Csaminoalkyl, Ci-Csheteroalkyl, C-Cealkenyl, Cr-Csalkynyl, -CN, -NO,, -OR®, -SR?, -NR°RY, -
SeR?, -S(=0)R?, -5(=0)R?, -SFs, -8(=0):NRR, -S(=0)(=NR*R?, -N=8(=0)R°R", -
NR*8(=0):R?, amidinyl, -NR*C(=NH}(NR*)2, -NR*S(=0}).NR°R¢, -C(=0)R?, -C(=C)OR®, -
OC(=0IRE, -OC(=0)OR®, -OC(=0)NRR?, NR*C(=0)R?, NR*C(=0)OR®, NR*C(=0O)NRR", -
C(=0INRRY, -P(=0){(ORHOR?), -P(=0)R°R®, aryl, heteroaryl, cycloalkyl, heterocycloaikyl,
=0, =8, or =N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl,
cycloalkyl, or heterocycloalkyl is optionally substituted with one or more R%; or, one of R isa
conjugation group (CG);

CG 1s an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
sabstituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (BBCO), an
opticnally substituted trans-cvclooctene (TCO}, an optionally substituted bicyclo[6.1 Ojnonyne
(BCN), an optionally substituted aldechvde, an optionally substituted ketone, or an optionally

substituted hydrazine;

61



WO 2025/137441 PCT/US2024/061269

each R® is independently hvdrogen, Ci-Cealkyl, C,-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, C;-Ceheteroalkyl, Cr-Cealkenyl, Co-Coalkvnyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylenetheterocycloalkyl),
Ci1-Csalkylene(aryl), or Ci-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R*
cach R 1s independently halogen, -CN, -OH, oxo, -G-Ci-Cealkyl, -8F;s, -S(=0)C1-Csalkyl, -
S(=0):C -Cealkyl, -S(=0)NH,, -5(=0}-balogen, -S(=0)LNHC -Cealkyl, -S(=0):N(C:-Cealkyl),
-NHa, -NHC-Csalkyl, -N(Ci-Cealkyl)o, -NHCENH)INH,, -NHC(=0)0C-Coalkyl, -
C(=0)Ci-Caalkyl, -C(=0)OH, Ci-Cealkyl-C(=0}0H, -C(=0)0C:-Caalkyl, -C(=0)NH,, -
C(=0IN(C1-Cealkyl), -C(=OYNHC -Cealkyl, Ci-Coalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, or Ci-Cehetercalkyl; and
each R® and RY are independently hydrogen, C1-Cealkyl, Ci-Céhaloalkyl, C;-Cshydroxyalkyl,
C1-Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, C:-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C-Csalkylene(aryl), or C;-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cyeloalkyl, heterocveloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R%; or R® and R® are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,
*X4 represents the point of attachment to X4; and
*X6 represents the point of attachment to X6.
[00159] In some embodiments of Formula (I), (I'), (I"*), (II), (1D, AIV1), (IV2), (IV3), (IV4), (IVS), or
(IV6), or a pharmaceutically acceptable salt thereof, R*?is C1-Csalkyl, Ci-Cshaloalkyl, Ci-
Cshydroxyalkyl, Ci-Csaminoalkyl, C;-Csheteroalkyl, Cs-Cscycloalkyl, or 4- to 6- membered
heterocycloalkyl, wherein each of the alkyl, heteroalkyl, cycloalkyl, and heterocycloalkyl is optionally
substituted with one or more R***. In some embodiments, R*?is C;-Csalkyl, C;-Csheteroalkyl, or Cs-
Cecycloalkyl, wherein each of the alkyl, heteroalkyl, and cycloalkyl is optionally substituted with one or
more R***. In some embodiments, R**is C;-Csalkyl, C1-Csheteroalkyl, or C;-Cscycloalkyl, wherein each
of the alkyl, heteroalkyl, and cycloalkyl is optionally substituted with one to three substituents
independently selected from -OH, -OMe, and Cs-Cacycloalkyl. In some embodiments, R*is C;-
Cscycloalkyl or Ci-Csalkyl optionally substituted with one to three substituents independently selected
from -OH, -OMe, and Cs-C,cycloalkyl. In some embodiments, R*is Ci-Csalkyl optionally substituted
with R**. In some embodiments, R* is C;-Csalkyl optionally substituted with -OH, -OMe, or Cs-
Cscycloalkyl. In some embodiments, R*?is C3-Cescycloalkyl optionally substituted with -OH or -OMe. In
some embodiments, R¥is C3-Cscycloalkyl.
[00160] In some embodiments of Formula (I), (I'), (I"*), (ID), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, one of R***is a CG. In some embodiments, R™*is a

CG. In some embodiments, the CG is an azide or a terminal alkyne.
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[00161]In some embodiments of Formula (I), (I'), ("), (ID), (III), (IV1), (AIV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, R*' is hydrogen or C,-Csalkyl optionally substituted
with one to three substituents independently selected from R'. In some embodiments, R*' is hydrogen. In
some embodiments, R*! is C;-Csalkyl. In some embodiments, R*! is methyl. In some embodiments, R*!
and R are taken together and the intervening atoms to form a 5- to 6- membered heterocycloalkyl,
which is optionally substituted with one or more R*** In some embodiments, R*' and R** are taken
together and the intervening atoms to form a 5- membered heterocycloalkyl, which is optionally
substituted with one or more R'*. In some embodiments, R>! and R are taken together and the
intervening atoms to form a 6- membered heterocycloalkyl, which is optionally substituted with one or
more R*%*. In some embodiments, R*! and R*? are taken together and the intervening atoms to form a 5-
membered heterocycloalkyl, which is optionally substituted with one or two substitutions selected from
C1-Csalkyl, C;-Cshaloalkyl, C;-Cshydroxyalkyl, -OH, and -OMe. In some embodiments, R*! and R*? are
taken together and the intervening atoms to form a 5- membered heterocycloalkyl.

[00162] In some embodiments of Formula (I), (I), (I"*), (ID), (IIL), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X6 is a D-amino acid. In some embodiments, X6 is
an L-amino acid. In some embodiments, X6 is an aromatic amino acid, a hydrophilic amino acid, or Gly,
or a derivative thereof. In some embodiments, X6 is an aromatic amino acid or a derivative thereof. In
some embodiments, X6 is Phe, His, Tyr, or a derivative thereof. In some embodiments, X6 is Phe or a
denvative thereof. In some embodiments, X6 is His or a denivative thercof. In some embodiments, X6 is
Tyr or a dertvative thereof. In some embodiments, X6 1s a hydrophilic amino acid or a derivative thereof.
In some embodiments, X6 is Ser, Asn, or a derivative thereof. In some embodiments, X6 is Ser or a
derivative thereof. In some embodiments, X6 is Asn or a derivative thereof. In some embodiments, X6 is
Gly or a derivative thereof. In some embodiments, X6 is Ala or a derivative thereof. In some
embodiments, X6 is Val or a derivative thereof. In some embodiments, X6 is Pro or a derivative thercof.
In some embodiments, X6 is Phe, Ala, Gly, Ser, His, Tyr, Asn, Pro, or a derivative thereof. In some
embodiments, X6 is Phe, NMe-Phe, (S-pMe)Phe, (R-fMe)Phe, His, Mpd, Ala, D-Ala, Gly, Pro, Ser,
Ser(Ph), 3Pal, 4Pal, Cha, 3-(Aminocarbonyl)-Phe, F4COO, Phg, G(cPr), Asn, Tyr, meta-Tyr, or 3N-Tyr,
each of which is optionally further substituted. In some embodiments, X6 is optionally substituted Phe. In
some embodiments, X6 is optionally substituted NMe-Phe. In some embodiments, X6 is optionally
substituted (S-pMe)Phe. In some embodiments, X6 is optionally substituted (R-pMe)Phe. In some
embodiments, X6 is optionally substituted His. In some embodiments, X6 is optionally substituted Mpd.
In some embodiments, X6 is optionally substituted Ala. In some embodiments, X6 is optionally
substituted Val. In some embodiments, X6 is optionally substituted D-Ala. In some embodiments, X6 is
optionally substituted Gly. In some embodiments, X6 is optionally substituted Pro. In some
embodiments, X6 is optionally substituted Ser. In some embodiments, X6 is optionally substituted
Ser(Ph). In some embodiments, X6 is optionally substituted 3Pal. In some embodiments, X6 is optionally
substituted 4Pal. In some embodiments, X6 is optionally substituted Cha. In some embodiments, X6 is
optionally substituted 3-(Aminocarbonyl)-Phe. In some embodiments, X6 is optionally substituted
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F4COO. In some embodiments, X6 is optionally substituted Phg. In some embodiments, X6 is optionally
substituted G(cPr). In some embodiments, X6 is optionally substituted Asn. In some embodiments, X6 is
optionally substituted Tyr. In some embodiments, X6 is optionally substituted meta-Tyr. In some
embodiments, X6 is optionally substituted 3N-Tyr. In some embodiments, X6 is Phe. In some
embodiments, X6 is NMe-Phe. In some embodiments, X6 is (S-BMe)Phe. In some embodiments, X6 is
(R-BMe)Phe. In some embodiments, X6 is His. In some embodiments, X6 is Mpd. In some embodiments,
X6 1s Ala. In some embodiments, X6 is D-Ala. In some embodiments, X6 is Val. In some embodiments,
X6 Gly. In some embodiments, X6 is Pro. In some embodiments, X6 is Ser. In some embodiments, X6 is
Ser(Ph). In some embodiments, X6 is 3Pal. In some embodiments, X6 is 4Pal. In some embodiments, X6
is Cha. In some embodiments, X6 is 3-(Aminocarbonyl)-Phe. In some embodiments, X6 is Phg. In some
embodiments, X6 is G(cPr). In some embodiments, X6 is Asn. In some embodiments, X6 is Tyr. In some
embodiments, X6 is meta-Tyr. In some embodiments, X6 is 3N-Tyr.

[00163]In some embodiments of Formula (I), (I’), or (I'*), or a pharmaceutically acceptable salt thereof,

X6 has a structure of:

(R%?)me

@ (R62)me
RN
*X5 1’{
*X5 f/\

or RSTHO

wherein:

R® is hydrogen or C,-Csalkyl optionally substituted with one to three substituents independently
selected from R

each R’is independently halogen, -CN, -NQO,, -OR®, -SR* or -NR°RY;

ring A6 is a cycloalkyl, heterocycloalkyl, arvl, or heteroary!;

each R is independently C,-Cealkyl, C;-Cshaloalkyl, C-Cehydroxyalkyl, Ci-Csaminoalkyl, C,-
Csheteroalkyl, Co-Cealkenyl, Co-Cealkynyl, halogen, -CN, -NO., -OR?, -SR?, -8F;, -N RRY, -
S(=0)R?, -8(=0RR, -S(=0):R°RY, -S(=0)(=NRR", -N=8(=0)R°R?, -NR*$(=0RR*, amidinyl, -
NRAC(ENHINRRE, -NRS(=0)R°RE, -C(=0)R?, -C(=0)OR?, -OC(=0)R, -OC(=0)0OR®, -
OC(=0)NR°R?, -NR*C(=0)R®, -NR*C(=0)OR*, -NR*C(=0)NR°R?, -C(=0)NR°R", -
P(=0)(OR*}ORY), -P(=0)R°R", arvl, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein each of
the alkyl, heteroalkyl, arvl, heteroaryl, cycloalkyl, and heterocycloalkyl is optionally substituted
with one or more R%; or
two R% are taken together to form =0, =S, or =N(R%);

L™ is a bond, -0-, -S-, -NR*-, C;-Csalkylene, or Ci-Csheteroalkylene, wherein the alkvlene or

heteroalkylene is optionally substituted with one or more R™®;
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m6is{, 1,2, 3,4, 0r3;

each R%* is independently halogen, C;-Caalkyl, Ci-Cohaloalkyl, Ci-Cshydroxvalkyl, C;-
Ceaminoalkyl, C,-Ceheteroaliyl, Co-Coalkenyl, Co-Coalkynyl, -CN, -NQ,, -OR?, -SR*, -NR°RY, -
S(=0)R*, -S(=0)R?, -SFs, -S(=0),NR°R?, -S(=0}(=NR*)R*, -N=S(=O)R°R?, -NR*S(=0);R",
amidinyl, -NR*C(ENHYNR )., -NR*S(=0):NRR?, -C(=0)R*, -C(=0)OR*, -OC(=0)R", -
OC(=00R?®, -OCEOINRRY, -NR*O(=0)R®, -NR*C(=0)OR®, -NR*C(=0)NRR?, -C(=0)NR°R?,
PEONORMORY, -P=0IRRY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R?), wherein cach of the alkyl, heteroalkyl, alkenyl, alkynyl, aryl, heteroaryl, cyeloalkyl, or
heterocycloalkyl is optionally substituted with one or more R%; or, one of R is a conjugation
group (CG):

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substituted trans-cyclooctene (TCO), an optionally substituted bicyclo[6.1 0lnonyne
(BCN), an optionally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

R is hydrogen or Ci-(; alkyl;

R is halogen, -CN, -NO,, -OR?, -NRRY, C,-Csalkyl, cycloalkyl, heterocyeloalkyl, aryl, heteroaryl,
Ci-Coalkylene(eycloalkyl), C-Cealkyiene(heterocveloaliyly, Ci-Cealkylene(aryly, or
C-Cealkylene(heteroaryl), wherein cach of the alkyi, aikylene, cycloalkyl, heterocycloalkyl, arvi,
and heteroary! is independently optionally substituted with one or more R*;

or two R™ groups attached to the same or different atoms are taken together to form a cvcloalkyl or
heterocycloalkyl ring, cach of which 1s optionally substituted with one or more R,

each R* is independently hydrogen, Ci-Csalkyl, C-Cshaloalkyl, Ci-Cshydroxyalkyl,
{-Csaminoalkyl, Ci-Ceheteroalkyl, Co-Coalkenyl, C:-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, beteroaryl, Ci-Cealkvlene(cycloalkyl), Ci-Csalkylene(heterocycloalkyl),
Ci-Coatkylene(aryl), or Cr-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenvl,
alkynyl, cyeloalkyl, heterocyeloalkyl, arvl, and heteroaryl is independently optionally substituted
with one or more R%;

cach R is independently halogen, -CN, -OH, oxo, -0-C;-Csalkyl, -SFs, -S(=0)C,-Cealkyl, -
S(=0)2C-Cealkyl, ~S(=0)NHa, -S(=0):-halogen, -S(=0):NHC,-Cealkyl, -S(=0)N(C:-Csalky1),,
-NH,, -NHC;-Cealkyl, -N(Ci-Cealkyl)o, -NHC(=NH)NH,, -NHC(=0)0C;-Cealkyl, -
C(=0)C:-Cealkyl, -C(=0)OH, C,-Cealkyl-C(=0)OH, -C(=0)0C;-Coalkyl, -C(=0)NH., -
C(=0)IN(C-Cealkyl),, ~-C(=OINHC, -Csalkyl, C-Csalkvl, C~Cshaloalkyl, C;-Cchydroxyalkyl,
Ci-Csaminoalkyl, or Ci-Ceheteroalkyl; and

each R® and R are independently hydrogen, Ci-Cealkyl, C;-Céhaloalkyl, Ci-Cshydroxyalkyl,
Ci-Coaminoalkyl, Ci-Csheteroalkyl, Co-Ceatkenyl, Co-Coalkynyl, cycloalkyl. heterocycloalkyl,
aryl, heteroaryl, C;-Csalkviene(cycloalkyl), Ci-Cealkylenc(heterocycloalkyl),

C-Coalkylene(aryl), or C-Cealkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
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alkynyl, cyeloalkyl, heterocyeloalkyl, arvl, and hetercaryl is independently optionally substituted
with one or more R®; or R® and R are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R*;
*X5 represents the point of attachment to X3; and
*X1 represents the point of attachment to X1.
[00164]In some embodiments of Formula (I), (I’), (I”*), (IT), (11D, AV1), (IV2), AV3), (IV4), (IVS), or

(IV6), or a pharmaceutically acceptable salt thereof, X6 has a structure of:

(R®)me

O
X5 AN o
R6 1

X1

wherein:

R% is hydrogen or C;-Csalkyl optionally substituted with one to three substituents independently
selected from R

cach R'is independently halogen, -CN, -NO;, -OR? -SR® or -NR°RY;

ring A6 1s a cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

each R% is independently C;-Csalkyl, C1-Cohaloatkyl, C;-Cshydroxyalkyl, Ci-Ceaminoalkyl, Ci-
Cgheteroalkyl, C;-Csalkenyl, Co-Csalkynyl, halogen, -CN, -NO,, -OR®, -SR®, -8F;, -NRR, -
S(=0)R", -S(=0),R", -S(=0),R°RY, -S(=0}=NR"R®, -N=§(=0)R°R¢, -NR*§(=0).R®, amidinv}, -
NR*CENHINRRY, -NR*S(=0)LRRY, -C(=0)R*, -C(=0)OR", -OC(=0)R’, -OC(=0)OR", -
OC(=0)NRR!, -NR*CE=OR?, -NR*C(=OI0R?, -NRUC(E=OINRRY, -C(=0)NR°RY, -
P(=0)}ORNORY), -P(=0)R°RE, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein each of
the alky!, heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl is optionally substituted
with one or more R%*; or
two R* are taken together to form =0, =S, or =N(R%);

L% is a bond, -0-, -8-, -NR®-, C;-Cialkylene, or Ci-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R™*;

méis0,1,2. 3,4, or5;

each R** is independently halogen, C;-Caalkyl, Ci-Cshaloalkyl, C;-Cehydroxyalkyl, Ci-
Csaminoalkyl, Ci-Ceheteroalkyl, Co-Coalkenyl, Co-Coalkynyl, -CN, -NG;,, -OR?, -SR’, -NRRY, -
S(=0IR?, -S(=0)R?, -8F;, -§(=01NRRY, -S(=0)=NRR?, -N=S(=0)R°RY, -NR*S(=0),R*,
amidinyl, -NR*C(=NH}NR},, -NR*S(=0):NRR’, -C(=0)R*, -C(=0)OR", -OC(=0)R", -
OC(=0)OR?, -OC(=0)NR'R?, -NR*C{(=0)R®, -NR*C(=0)}OR", -NR*C(=0)NRR", -C(=0)NRR’,
-P(=0)OR“WORY), -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =S, or

66



WO 2025/137441 PCT/US2024/061269

=N{R"), wherein each of the alkyl, hetercalkyl, alkenyl, atkvnyl, aryl, hetercaryl, cycloalkyi, or
heterocycloalkyl is optionally substituted with one or more R%; or, one of R™" is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substitated trans-cyclooctene {TCO), an optionally substituted bicyclo[6.1 Ofnonyne
(BCN}, an optionally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

R® is hydrogen or Ci-Cs alkyl;

R™*is halogen, -CN, -NO», -OR®, -NR°RY, Ci-Calkyl, cyeloatkyl, heterocyeloalkyl, arvl, heteroaryi,
Ci-Cealkylene{eycloalkyl), Ci-Cealkyienc(heterocycloalkyly, Ci-Cealkylene(aryl}, or
Ci-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, cvcloalkyl, heterocycloalkyl, aryl,
and heteroaryl 1s independently optionally substituted with one or more R,

or two R™ groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

cach R" is independently hydrogen, C-Cesalkvl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyi,
C-Csaminoalkyl, C,-Csheteroalkyl, C;-Coalkenyl, C;-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroaryl, C,-Cealkylene(cycloalkyl), Ci-Cealkylenetheterocycloalkyl),
Ci-Cealkylene(aryl), or C,-Csalkylene(heteroaryl), wherein each of the aikyl, alkylene, alkenyl.
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heteroaryl 1s independently optionally substituted
with one or more R

each R°1s mdependently halogen, -CN, -0H, oxo, -0-Ci-Cealkyl, -SF;, -S(=0)C-Cealkyl, -
8(=0):Ci-Coalkyl, -S(=0)NH:, -S(=0)-halogen, -S(=0)NHC-Cealkyl, -S{=0)N(C:-Csalkyl)s,
-NH,, -NHC,-Coalkyl, -N{Ci-Cealkyl)e, NHCENHNH:, -NHC(=0)0C-Caalkyl, -
C(=0)C-Cealkyl, -C(=0)0H, Ci-Caalkyl-C(=0}0H, -C(=0}0C:-Csalkyl, -C(=0)NH,, -
C=EON(Cr-Coalkyl)y, -C(=0)NHC,-Coalkyl, Ci-Caalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,

Ci-Csaminoalkyl, or Ci-Ceheteroalkyl; and
each R° and R are independently hydrogen, C1-Csalkyl, C;-Cehaloalkyl, C;-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Cr-Cealkenyl, Cr-Csalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Csalkylene(cycloaikyl), Ci-Cealkylene(heterocycloalkyl),
Ci-Cealkylene(aryly, or Ci-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R or R® and R are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more RS,
*X 35 represents the point of attachment to X§; and
*X1 represents the point of attachment to X1.
[00165] In some embodiments of Formula (I), (I'), (I"), (ID), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, ring A6 is a Cs-Cioaryl or a 5- to 10-membered
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heteroaryl. In some embodiments, ring A6 is a Cs-Cjoaryl. In some embodiments, ring A6 is a 5-to 10-
membered heteroaryl. In some embodiments, ring A6 is a phenyl or a 5- to 6- membered heteroaryl. In
some embodiments, ring A6 is a phenyl. In some embodiments, ring A6 is a 5- to 6- membered
heteroaryl. In some embodiments, ring A6 is phenyl, pyridinyl, pyrimidinyl, or imidazolyl. In some
embodiments, ring A6 is pyridinyl, pyrimidinyl, or imidazolyl. In some embodiments, ring A6 is
pyridinyl. In some embodiments, ring A6 is, pyrimidinyl. In some embodiments, ring A6 is imidazolyl.
In some embodiments, ring A6 is Cs-Crcycloalky or 5- to 7- membered heterocycloalky. In some
embodiments, ring A6 is Cs-Creycloalky. In some embodiments, ring A6 is cyclohexyl. In some
embodiments, ring A6 is 5- to 7- membered heterocycloalky. In some embodiments, ring A6 is
piperidinyl, piperazinyl, morpholino, or tetrahydropyranyl.

[00166] In some embodiments of Formula (I), (I'), (I"*), (ID), (III), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, each R®* is independently C,-Csalkyl, C;-
Cshaloalkyl, Ci-Cehydroxyalkyl, Ci-Csaminoalkyl, Ci-Csheteroalkyl, C;-Cealkenyl, C;-Csalkynyl,
halogen, CN, -NO3, -OR?, -SR?, -NR'RY, -NR*C(=NH)NRR, -NR*S(=0),NRR, -C(=0)R®, -C(=0)OR*,
-0OC(=0)R? -NR*C(=0)R? -NR*C(=0)OR?, -C(=0)NR°R, Cs-Cioaryl, 5-to 10- membered heteroaryl,
Cs-Cscycloalkyl, or 5- to 6- membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, and heterocycloalkyl is optionally substituted with one or more R%*. In some
embodiments, each R®? is independently C;-Csalkyl, -OR?, -SR?, -NR°R¢, halogen -C(=0)R?, -C(=0)OR?,
or -C(=0)NR°R®. In some embodiments, one of R is a CG. In some embodiments, the CG is an azide or
a terminal alkyne. In some embodiments, the CG is an azide. In some embodiments, the CG 1s a terminal
alkyne.

[00167]n some embodiments of Formula (I), (I'), (I"*), (ID), (1D, AIV1), (IV2), (IV3), (IV4), (IVS), or
(IV6), or a pharmaceutically acceptable salt thereof, R® is hydrogen or C;-Csalkyl optionally substituted
with one to three substituents independently selected from R”, In some embodiments, R®' is hydrogen. In
some embodiments, R% is C;-Csalkyl. In some embodiments, R®' is methyl.

[00168]In some embodiments of Formula (I), (I'), (I""), (ID), (1D, AIV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, L*® is bond, C;-Csalkylene, or C;-Csheteroalkylene,
wherein the alkylene and heteroalkylene are independently optionally substituted with one to three
substituents selected from R*®*. In some embodiments, L*¢ is bond, C;-Csalkylene, or C:-
Csheteroalkylene, wherein the alkylene and heteroalkylene are independently optionally substituted with
one to three Ci-Csalkyl (e.g., methyl). In some embodiments, L is bond. In some embodiments, L*® is
C;-Csalkylene. In some embodiments, L*® is -CHa-, -CH(CH3)-, or -C(CH;)z-. In some embodiments, L™
is Ci-Csheteroalkylene. In some embodiments, L*® is -CHNH-, -CH>N(Me)-, or -CH,0-.

[00169] In some embodiments of Formula (I), (I'), (I"*), (ID), (III), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, m6 is 0. In some embodiments, m6is 1, 2, 3, 4, or 5.
In some embodiments, m6 is 1 or 2. In some embodiments, m6 is 0 or 1. In some embodiments, m6 is 1.
[00170] In some embodiments of Formula (I), (I’), or (I’*), or a pharmaceutically acceptable salt thereof,
X6 has a structure of:
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. R64 R65
X5J"< O R54 R65
N X5 L
R63 N O
|
X1, R83HO

wherein:

R is hydrogen or C-Csalkyl optional substituted with one to three substituents independently
selected from R

each R'is independently halogen, -CN, -NO,, -OR®, -8R® or -NR°R%;

R%1s hvdrogen, C;-Csalkyl, Ci-Cehaloalkyl, Ci-Céhydroxvalkyl, Ci-Csaminoalkyl, C,-Csheteroalkyl,
Cs-Cseyclovalkyl, or 3~ to 6~ membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl,
cycloalkyl, and heterocycloalkyl is optionally substituted with one or more R*;

R%is hvdrogen, halogen, or C1-Cealkyl, wherein the alkyl is optionally substituted with one or more
R or

R* and R® are taken together with the carbon to which they are attached to form a C;-Cscycloyalkyl
or a 4- to 6- membered heterocycloalkyl, each of which is optionally substituted with one or
more R®; or

R® and R* are taken together with the intervening atoms to form a 5- to 6- membered
heterocycloalkyl, which is optionally substituted with one or more R%%;

each R%* ig independently halogen, Ci-Cealkyl, Ci-Cehaloalkyl, Ci-Cshydroxyalkyl, Ci-
Csaminoalkyl, Ci-Coheteroalkyl, Co-Coalkenyl, Co-Coalkynyl, -CN, -NO, -OR?, -SR®, -NR°RY, -
S(=0IR’, -S(=0pRR", -8F;s, -8(=0RNRRY, -S(=0)}=NRIR?, -N=S(=0)R°RY, -NR*S(=0),R",
amidinyl, -NR*C(=NH}NR),, -NR*S(=0),NRR?, -C(=0)R*, -C(=0)OR®*, -OC(=O)R", -
OC(=0)OR", -OC(=0)NR'R’, -NR'C(=0)R", -NR*C(=0)OR", -NR’C(=0)NR'R’, -C(=0)NR°R,
-P{(=0)}OR*WORY), -P(=0)R°RY, aryl, heteroaryl, cyeloalkyl, heterocycloalkyl, =0, =S, or
=N{R"), wherein each of the alkyl, heteroalkyl, alkenyl, altkynyl, aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R®; or, one of R is a conjugation
group (CG);

CG 1s an optionaily substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substituted trans-cyclocctene (TCO), an optionally substituted bicyclo[6.1.0Jnonyne
(BCN), an opticnally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

each R® is independently hydrogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, C,-Cealkenyl, C-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Csalkylene(cycloaikyl), Ci-Csalkylene(heterocycloalkyl),

Ci-Cealkylene(aryl), or Ci-Csalkvienetheteroaryl), wherein each of the alkyl, alkylene, alkenyl,

69



WO 2025/137441 PCT/US2024/061269

alkynyl, cyeloalkyl, heterocyeloalkyl, arvl, and hetercaryl is independently optionally substituted
with one or more R,

cach R® is independently halogen, ~-CN, -OH, oxo, -0-C;-Cgalkyl, -SF;s, -S(=0)C,-Cgalkyl, -
S(=0)Ci-Coalkyl, ~S(=0):NH,, -8(=0):-halogen. -S(=0)NHC,-Cgalkyl, -S(=0).N(C;-Csalkyl),
-NH;, -NHC;-Csalkyl, -N{C~Cealkyl)s, -NHC(ENHINH,, -NHC(=0)Y0C-Csalkyl, -
C(=0)(1-Cealkyl, -C(=0)0OH, C-Caalkyl-C(=0)0H, -C(=0)0C;-Coalkyl, -C{=0)NHo, -
CEOINC-Caalkyl)s, -C(=0)NHC-Caalkyl, Ci-Cealkyl, Ci-Cohaloalkyl, C-Cehydroxyaltkyl,
Ci-Csaminoalkyl, or Ci-Csheteroalkyl; and

each R° and RY are independently hydrogen, Ci-Cealkyl, Cr1-Cehaloalkyl, Ci-Cshydroxyalkyl,
Ci-Cosaminoalkyl, Ci-Csheteroalkyl, Cr-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroarvl, Ci-Cealkylene(cycloatkyl), Ci-Cealkylenetheterocycloalkyl),
Ci-Cealkylene(aryl), or Ci-Csalkyiene(heteroary!), wherein each of the alkyl, atkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R% or R° and RY are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,

*X5 represents the point of attachment to X5; and

*X 1 represents the pomt of attachment to X1.

[00171] In some embodiments of Formula (I), (I'), (I"*), (II), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or

(IV6), or a pharmaceutically acceptable salt thereof, X6 has a structure of:

R64 R65
ot S
|IQ63

X1

wherein:

R® is hydrogen or C,-Csalkyl optional substituted with one to three substituents independently
selected from R

each Ris independently halogen, -CN, -NQ,, -OR?, -SR® or -NR°R%;

R*1is hydrogen, C,-Csalkyl, C;-Cshaloalkyl, C-Cshydroxyalkyl, C;-Ceaminoalkyl, C,-Csheteroalkyl,
(5-Cscycloyalkyl, or 3- to 6- membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl,
cycloalkyl, and heterocycloalkyl is optionally substituted with one or more R,

R%is hydrogen, halogen, or C1-Csalkyl, wherein the alkyt is optionally substituted with one or more
R or

R* and R are taken together with the carbon to which they are attached to form a Cs5-Cseycloyalkyl
or a 4- to 6- membered heterocycloalkyl, each of which is optionally substituted with one or
more R*™; or

R® and R* are taken together with the intervening atoms to form a 5- to 6- membered

heterocycloalkyl, which is optionaily substituted with one or more R*;
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each R®* is independently halogen, Ci-Cealkyl, C;-Cehaloalkyl, Ci-Céhydroxyalkyl, C;-
Ceaminoalkyl, C;-Ceheteroalkyl, Co-Cealkenyl, Co-Coalkynyl, -CN, -NO,, ~-OR®, -SR®, NRRY -
S(=0)R*, -§(=0)R*, -5Fs, -S(=0),NRRY, -S(=0)(=NR)R*, -N=S(=0)R°R*, -NR*S(=0),R*,
amidinyl, -NR*C(=NH)}NR?),, -NR*S(=0);NR°R?, -C(=0)R®, -C(=0)OR*, -OC(=0)R", -
OC(=0)OR®, -OC(E=0INRRY, NR*C(=0)R®, -NR*C(=0)OR®, -NR*C(=0)NRR?, -C(=0)NR°R,
PEEO0NORNORY, -P(=0)RRY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R"), wherein each of the alkyl, hetercalkyl, alkenvl, alkvnyl, arvl, heteroarvl, cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R¥; or, one of R™ is a conjugation
group (CO).

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCQO), an
optionally substituted trans-cyclooctene (TCQO). an optionally substituted bicyclo[6.1 Ojnonyne
(BCN), an optionally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

each R® is independently hydrogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshvdroxyalkyl,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~Coalkenyl, C;-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroaryl, C,-Cealkylene(cycloalkyl), C\-Cgalkylene(heterocycloalkyl),
Ci-Coalkylene(aryl), or C;-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heterscaryl 1s independently optionally substituted
with one or more R,

each R® 1s independently halogen, -CN, -OH, oxo, -0-C,-Cealkyl, -8Fs, -S(=0)C,-Csalkyl, -
S(=01C-Cealkyl, ~-S(=0)NH,, -S(=0}:-halogen, -S{=0).NHC,-Cealkyl, -S(=0)N(C-Csalkyl),

C(=0)C-Cealkyl, -C(=0)OH, Ci-Ceaalkyl-C(=0}0H, -C(=0)0C;-Calkyl, -C{=0)NH,, -
C(=0N(C-Caalkvl)s, -C(=0)NHC:-Csalkyl, Ci-Cealkyl, Ci~Cshaloalkyl, C;-Cshydroxyaltkyl,
Ci-Coaminoalkyl, or Ci-Ceheteroalkyl; and
each R® and R are independently hydrogen, Ci-Csalkyl, Ci-Céhaloalkyl, C:1-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Co-Ceatkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryi, Ci-Cealkylene(cycloalkyl), Ci~-Cralkylene(heterocycloalkyl),
Ci-Cealkylene(aryl), or Ci-Csalkylene(heteroaryl), wherein each of the alkyi, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R or R® and R? are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,
*X5 represents the point of attachment to X5; and
*X1 represents the point of attachment to X1.
[00172] In some embodiments of Formula (I), (I), (I"*), (ID), (IIT), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, R*is hydrogen, C,-Csalkyl, C:-Cshydroxyalkyl, C,-
Csaminoalkyl, C;-Csheteroalkyl, or Cs-Ceeycloyalkyl, wherein each of the alkyl, heteroalkyl, and
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cycloalkyl is optionally substituted with one or more R**. In some embodiments, R*is hydrogen, C;-
Csalkyl, C;-Cshydroxyalkyl, or C;-Csaminoalkyl,wherein the alkyl is optionally substituted with one to
three R**. In some embodiments, R**is hydrogen or C;-Csalkyl, wherein the alkyl is optionally
substituted with one to three R%**. In some embodiments, R is hydrogen or Ci-Cealkyl optionally
substituted with one to three substituents independently selected from -OH, -OMe, -C(=0)NH: and -
C(=0)OH. In some embodiments, R%is hydrogen. In some embodiments, R%is C;-Csalkyl. In some
embodiments, R* is Ci-Csalkyl optionally substituted with one to three substituents independently
selected from -OH, -OMe, -C(=0)NH: and -C(=0)OH. In some embodiments, R®*is C1-Csalkyl
optionally substituted with -OH or -OMe. In some embodiments, R* is methyl. In some embodiments,
R%is Ci-Csaminoalkyl. In some embodiments, R and R® are taken together with the carbon to which
they are attached to form a Cs;-Cscycloyalkyl, which is optionally substituted with one or more R*? In
some embodiments, R and R® are taken together with the carbon to which they are attached to form a
cyclopropyl. In some embodiments, R* and R® are taken together with the carbon to which they are
attached to form a cyclobutyl. In some embodiments, R and R® are taken together with the carbon to
which they are attached to form a cyclopentyl. In some embodiments, R® and R are taken together with
the carbon to which they are attached to form a cyclohexyl. In some embodiments, R®® and R** are taken
together with the intervening atoms to form a 5- to 6- membered heterocycloalkyl, which is optionally
substituted with one or more R**. In some embodiments, R® and R* are taken together with the
intervening atoms to form a 5- membered heterocycloalkyl, which is optionally substituted with -F, C;-
Csalkyl, C;-Cshaloalkyl, -OH, or phenyl. In some embodiments, one of R**is a CG. In some
embodiments, the CG is an azide or a terminal alkyne. In some embodiments, the CG is an azide. In
some embodiments, the CG is a terminal alkyne.

[00173]In some embodiments of Formula (I), (I'), (I"7), (II), (ID), IV 1), (IV2), (IV3), (IV4), (IV?5), or
(IV6), or a pharmaceutically acceptable salt thereof, R* is hydrogen or C;-Csalkyl optionally substituted
with one to three substituents independently selected from R'. In some embodiments, R® is hydrogen. In
some embodiments, R is C;-Csalkyl. In some embodiments, R* is methyl.

[00174]In some embodiments of Formula (I), (I'), (I"*), (I), (1II), (IV1), (IV2), (IV3), (IV4), (IV5), or
(IV6), or a pharmaceutically acceptable salt thereof, X1 is NMe-Hcy, NMe-Lys, or NMe-hLys; X2 is
Tyr; X3 is D-Trp, or (S-fMe)D-Trp, (S-BMe)-Trp, (R-fMe)D-Trp, or (R-PMe)-Trp; X4 is PipzaA, 3-
Azetidine-hAla, Lys(Me), Chg4N or Cha4N; X3 is Thr or Alt; and X6 is Phe.

[00175] The structures of exemplary cyclic peptides of the present disclosure can be found in Table 1. In

some embodiments, the monocyclic peptide is a peptide of Table 1.

Table 1.
SEQ ID
NO X1 X2 X3 X4 X5 X6
1 NMe-Ala Tyr D-Trp Lys Val Phe
2 D- ;
NMe-Ala Tyr Aph(Cbrm) Lys Val Phe
3 NMe-Lys Tyr D-Trp Lys Val Phe
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SE}?OID X1 X2 X3 X4 X5 X6

4 NMe-dLys Tyr D-Trp Lys Val Phe

3 NMe-Lys Tyr D-Trp Lys Thr Phe

6 NMe-Ala | L-DOPA D-Trp Lys Val Phe

7 NMe-Ala | 3,3-diPhe D-Trp Lys Val Phe

8 NMe-Ala | Aph(Hor) D-Trp Lys Val Phe

9 NMe-Orm Tyr D-Trp Lys Val Phe
10 NMe-Cys Tyr D-Trp Lys Val Phe
11 NMe-Hey Tyr D-Tip Lys Val Phe
12 NMe-Glu Tyr D-Trp Lys Val Phe
13 NMe-hGlu Tyr D-Trp Lys Val Phe
14 NMe-Cys 3Pal D-Trp Lys Thr Phe
15 NMe-Cys 4Pal D-Trp Lys Thr Phe
16 NMe-Hey 3Pal D-Trp Lys Thr Phe
17 NMe-Hey 4Pal D-Trp Lys Thr Phe
18 NMe-Amp Tyr D-Trp Lys Thr Phe
19 NMe-hLys Tyr D-Trp Lys Thr Phe
20 NMe-Hcey (Sgihl\e/le) D-Trp Lys Thr Phe
21 NMe-Hcy (Rigll\e/[e) D-Trp Lys Thr Phe
22 NMe-Hey Tyr S-p glrg) D- Lys Thr Phe
23 NMe-Hey Tyr D-Trp Lys Thr Phe
24 NMe-Cys Tyr D-Trp Lys Thr Phe
25 NMe-Hey Tyr D-Tip Lys Thr 3Pal
26 NMe-Hey Tyr D-Trp Lys Thr 4Pal
27| NMe-Hey Tyr D-Trp Lys Thr (Si,%z[e)
28 NMe-Hey Tyr D-Trp Lys Thr 3N-Tyr
29 NMe-Hey SFY D-Trp Lys Thr Phe
30 NMe-Hcy Tyr D-Trp Lys Thr (Ri’[ill\e/le)
31 NMe-Hey | F3CON D-Trp Lys Thr Phe
32 NMe-Hey | F2CON D-Trp Lys Thr Phe
33 NMe-Hey Tyr D-Trp Lys Thr F3CON
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SE§JD X1 X2 X3 X4 X5 X6
34 NMe-Hcy Tyr D-6F-Tmp Lys Thr Phe
35 NMe-Hey Tyr D-Trp Lys Alt Phe
36 NMe-Hey 4Pal (S-B%/Irg) D- Lys Thr Phe
37 NMe-Hey 3Pal (5'5%;) D- Lys Thr Phe
38 NMe-Hcey (Ri)[ﬂ:[e) S-p I,P/Irg) D- Lys Thr Phe
39 NMe-Hey 4Pal (S'B%/Ir;) D- Lys Thr 3Pal
0 NMe-Hey 4Pal (S-ﬁlTVIrg) b- Lys Thr (R;ffl?e)
4l NMe-Hey 4Pal (S'mTVIrg) D- Lys Thr (Si,%ll\e’[e)
42 NMe-Hey 4Pal D-Trp Lys Thr 4Pal
43 NMe-Hey 4Pal D-Trp Lys Thr 3Pal
M NMe-Hey 4Pal D-Trp Lys Thr (Siﬁllz[e)
. NMe-Hey 4Pal D-Trp Lys Thr (Ri)ﬁhl\e/le)
46 NMe-Hey 4Pal D-Trp Lys Thr 3N-Tyr
47 NMe-Hey Tyr D-Trp NMe-Lys Thr Phe
48 NMe-Hey Tyr NMe-D-Trp | NMe-Lys Thr Phe
48 | NMe-hHcy Tyr D-Trp Lys Thr Phe
50 NMe-Hey 4-Pal D-Trp Lys Thr Phe
51 NMe-Hey Tyr NMe-D-Trp | NMe-Lys Thr NMe-Phe
52 NMe-Hey Tyr D-Trp Lys Cbg Phe
>3 NMe-Hey Tyr (5'5%;) D- Lys Val Phe
>4 NMe-Hey Tyr NMe-D-Trp | NMe-Lys Val Phe
55 NMe-Hey | 3,3-diPhe D-Trp Lys Val Phe
56 NMe-Hey Tyr D-Trp Lys Val Mpd
57 NMe-Hey Tyr D-Trp Lys Val Cha
58 NMe-Hey Tyr D-Trp Lys Tme Phe
59 NMe-Hey Tyr D-Trp Lys Cba Phe
60 NMe-Hcy Tyr D-Trp Lys Cpg Phe
61 NMe-Hey Tyr D-Trp Lys Thr Gly
62 NMe-Hey Tyr D-Trp Lys Thr Phg
63 NMe-Hey 4Pal (S'BITVIrg) D- Lys Val Phe
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SEP?OID X1 X2 X3 X4 X5 X6
64 NMe-Hcy Tyr D-Trp Cha4N Thr Phe
65 NMe-Hey Tyr D-Trp Cba3N Thr Phe
66 NMe-Hey Tyr D-Trp Chg4N Thr Phe
67 NMe-Hey Tyr D-Trp Lys Thr G(cPr)
68 NMe-Hcy Tyr D-Trp Lys Thr Asn
69 NMe-Hcey Tyr D-Trp Lys Thr His
70 NMe-Hey Tyr D-Trp Lys Thr Ala
71 NMe-Hcey Tyr D-Trp Lys Thr Ser
72 NMe-Hey Tyr NMe-D-Trp Lys Thr Phe
73 NMe-Hcy Tyr Trp Lys Thr Phe
74 NMe-Hey Tyr D-Trp Lys Thr NMe-Phe
& NMe-Hey Gly D-Trp Lys Thr Phe
76 NMe-Hcy Ala D-Trp Lys Thr Phe
77 NMe-Dab Tyr D-Trp Lys Thr Phe
8 NMe-Dap Tyr D-Trp Lys Thr Phe
7 NMe-Hey Tyr D-Tp Lys Thr Ser(Ph)
80 NMe-Hey | 3.5-diF Tyr | D-Trp Lys Thr Phe
81 NMe-Hey Tyr D-Trp Lys Ala Phe
82 NMe-Hey Tyr (S'BITVIr;) D- ChadN Thr Phe
83 NMe-Hey Tyr Trp Cha4N Thr Phe
8| NMe-Lys Tyr (S'BITVIrg) D- 1 Chasn Thr Phe
85 NMe-Hey Tyr D-Trp Lys(Me) Thr Phe
86 NMe-Hey Tyr D-Trp Lys(diMe) Thr Phe
87 NMe-Hcy Tyr D-Trp PipzaA Thr Phe
8 | NMe-Hey Tyr (S'ﬁ%’lr;) D- 1 chaan Thr Ala
89 NMe-Hey | 3.3-diPhe D-Trp Cha4N Thr Ala
90 NMe-Hey Tyr D-Trp D-Lys Thr Phe
o1 gll\g/lflll Tyr D-Trp Lys Thr Phe
92 é\lﬁdz& Tyr D-Trp Lys Thr Phe
93 NMe-Hcy Tyr 4-aza-Trp Lys Thr Phe
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SEQID ,

NO X1 X2 X3 X4 X5 X6
94 NMe-Hcy Tyr D-Trp Lys Thr Pro
95 NMe-D-

Hey Tyr D-Trp Lys Thr Phe
96 NMe-Asp Tyr D-Trp Lys Thr Phe
97 (3-
NMe-Hey Tyr D-Trp Azetidine)- Thr Phe
hAla
o8 NMe-Hcy Tyr D-Trp 4-oxa Lys Thr Phe
99 NMe-Hcy Tyr 5-aza-Trp Lys Thr Phe

100 NMe-Hcy Tyr 6-aza-Trp Lys Thr Phe
101 NMe-Hcy Tyr 7-aza-Trp Lys Thr Phe
102 NMe-Lys Tyr D-Trp Cha4N Thr Tyr
103 NMe-Lys Tyr D-Trp Chad4N Thr mTyr
104 NMe-Lys Tyr S-p %41;) D- Cha4N Thr mTyr
105 4-

NMe-Hcy Tyr S-p %4 ©) D- aminomethyl Thr Phe
P Phe

106 NMe-Hey Tyr S-p glrg) D- Lys(iPr) Thr Phe
1071 NMe-Hey Tyr D-Trp aziii’é?;e) Thr Phe
108 NMe-Hey Tyr D-Trp NIV\]*‘P(II;)H Thr Phe
109 NMe-Hcey Tyr (R:l?rl:;le) Lys Thr Phe
O 1 NMe-Lys Tyr (R'Tﬁll\fe) ChadN Thr Phe
i NMe-Hcy Tyr S-p ITVII;) D- PipzaA Thr Phe
21 NMe-Hey Tyr (6'¥$ D- 1 Cchaan Thr Phe
113 NMe-Hey Tyr G I\Tﬁz D- Cha4N Thr Phe
14 NMe-Hcy Tyr G _%1% D- Cha4N Thr Phe
15 NMe-Hey Tyr G 'MTer(;) D- Cha4N Thr Phe
116 4-oxa (S-fMe) D-

NMe-Lys Tyr Trp Cha4N Thr Phe

117 (3-

NMe-Lys Tyr S-p %4 ¢) D- Azetidine)- Thr Phe
= hAla

18 1 NMe-Lys | 4McO-Phe (S'B%;) D- 1 chaan Thr Phe
19 \Me-Dap Tyr (S'BITVIr;) D- 1 Chadn Thr Phe
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SE§JD X1 X2 X3 X4 X5 X6
120 NMe-Lys Tyr S-p %41’;) D- Cha4N Thr Cha
121 NMe-Lys Tyr S-p ¥£) D- Cha4N Thr Ser
1221 NMe-Lys Tyr (S'ﬁ%g) D- 1 Chaan Thr 4Pal
123 NMe-Lys Tyr -p I’P/Irg) D- Lys(Me) Thr Phe
124 NMe-Lys Tyr (S'ﬁ%g) D- PipzaA Thr Phe
1251 NMeHey | 3MeO-Phe (S'BlTwr;) D- 1 chasn Thr Phe
126 NMe-Lys Tyr D-Tpi ChadN Thr Phe
127 NMe-Lys Tyr S-p %fg) D- azalys Thr Phe
128 NMe-Hcy Tyr (7-1}/[:; D- ChadN Thr Phe
1291 N\Me-Lys | Tyr(Pho) (S'BlTwrg) D-1 chaan Thr Phe
130 NMe-Lys | 3.3-diPhe (S'B%;) D- Cha4N Thr Phe
131 NMe-Hey Tyr D-Trp (D/L)Hly Thr Phe
132 NMe-Lys Tyr (S'Bﬁf,) D- Cha4N Ala Phe
133 | NMe-Hey Tyr Trp (D/L)Hly Thr Phe
134 NMe-Lys Tyr (S-B%g) D- 1 Chadnm2 Thr Phe
135 Nlys Tyr (S'ﬁ%g) D- Cha4N Thr Phe
136 trans-Hyp D-Phg S-p I,P/Ir;) D- ChadN Tyr(OBn) Phe
137 trans-Hyp Tyr P %ﬁg) D- Cha4dN Tyr(OBn) Phe
138 | rans-Hyp Tyr (S'BITVII;) D-1 chaan Thr Phe
139 | NMe-hLys Tyr (S'ﬁ%g) D1 chaan Thr Phe
140 \Me-Lys Tyr 2-a';12‘11:;§D- Cha4N Thr Phe
141 Ll;lslrll\i;) Tyr S-p ”ll\“/[rg) D- Cha4N Thr Phe

[00176] The structures of exemplary cyclic peptides and conjugates of the present disclosure can be
found in Table 2.
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[00177] Exemplary conjugates of the disclosure are further illustrated in Table 3 below.

Table 3.
Conjugate 1D
jue Conjugate Structure
(SEQ ID NO)
0
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Y\N/\_N/\(
HOX / OH
o OH
N
\/N\JL H
N N
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Os N M HN_
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
&
<", J
jf
RB-0003111
(139) NH
o)\
su g
H)OIW‘/HW\
0
HJ\OH
N
\\N
o~ S
OH N
Co
HN
RB-0003112
(160) "
OH
o)\
G
0
N
O N~ H HNI\(Q
©\INH . HNTO NH
o NMNHZ
0
HO

99



WO 2025/137441 PCT/US2024/061269
Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D .
Conjugate Structure
(SEQ ID NO)
o)
[)kOH
N
J
N ‘>:o
S \\N/f HO
©o
AN _‘\JJ\OH
RB-0003297
(173) o
HN OH
o
N
O N T HN \CQ
|
NH |, HN"So TNH
o})/N NH,
“'OH
o)
,/U\OH
N
S
N o
bH \\N/{ HO
o
HN
RB-0003301
(174) H,N
NH
o)\
5Ny o
UL
ON_ " HNL \
©\j:NH H HN™ O NH
0
HO

106



WO 2025/137441 PCT/US2024/061269
Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate ID Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
o
HkOH
N
J “NTF
O=‘(‘\\ JHO ©
OH N
0
HN\L
RB-0003485 OH
(197) HN.__O
\ﬁs OH
o}
. o)
o ol
|
NH |, HNTSO NH
o N NH,
o ®
OH
=
HO.__O
A
&
N
/
N OJ\NH
-
HO 5
L
RB-0003503 HO
(198)
\LNH
O)ﬁ Z ’\1
s o X
ML
NH HN"So  NH
o;j'
“/oH
NH,

118



WO 2025/137441 PCT/US2024/061269

Conjugate 1D

Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D .
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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e Conjugate Structure
(SEQ ID NO)
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Conjugate Structure
(SEQ ID NO)
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Conjugate Structure
(SEQ ID NO)
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Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
Conjugate Structure
(SEQ ID NO)
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Conjugate 1D
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100178 In one aspect, provided herein is a compound of Table 2, or a pharmaceutically acceptable salt
thereof. Tn one aspect, provided herein is a compound of Tabic 3, or a pharmaceutically acceptable salt
thereof,

[00179]In one aspect, provided herein is a conjugate of the following structural formula:
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, or a pharmaceutically acceptable salt thercof, wherein
Xm 18 a radionuclide.

[00180]In another aspect, provided herein is a conjugate of the following structural formula:

HN OH

. or a pharmaceutically acceptable salt thereof, wherein
X, is a radionuciide.

100181]In another aspect, provided herein is a conjugate of the following structural formula:
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wherein Xy, is a radionuclide.

[00182] In another aspect, provided herein is a conjugate of the following structural formula:

OH

Iz

, or a pharmaceutically acceptable salt thereof, wherein X, is a
radionuclide.

[00183]In another aspect, provided herein is a conjugate of the following structural formula:
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OH

Iz

, or a phamaceutically acceptable salt thereof,
wherein X, is a radionuclide.

[00184]In another aspect, provided herein is a conjugate of the following structural formula:

O\NTN \/\]70
m
N_J\o
0
o OH
o)
0
N
o N HN,, \
‘ [ NH
o]
NH o, HN
N
AN
o N
HO [ j
N . . .
H , or a pharmaceutically acceptable salt thereof, wherein X is a
radionuclide.

[00185]In another aspect, provided herein is a conjugate of the following structura! formula:

177



WO 2025/137441 PCT/US2024/061269

OH
O

, or a pharmaceutically acceptable salt thereof,

wherein Xy, 18 a radionuclide.

Lioker

[00186] A conjugate described herein can comprise one or more linkers. In some embodiments, the linker
covalently attaches the peptide with the metal chelator. In some embodiments, the peptide attaches
directly to the metal chelator without a linker.

[00187] In some embodiments, the present disclosure describes linkers that function as a spacer. A linker
can comprise a number of intervening atoms (on a linear chain, excluding pendant groups or substituents)
between the metal chelator and the binding peptide thereby creating a distance between the metal
chelator and the binding peptide. In some embodiments, a linker comprises 10-100 intervening atoms
between the metal chelator and the binding peptide. In some embodiments, a linker comprises 2-60
intervening atoms between the metal chelator and the binding peptide. In some embodiments, a linker
comprises 2 to 20, 2 to 50, 5to 15, 5 to 25, 10 to 40, 30 to 60, or 10 to 20 intervening atoms between the
metal chelator and the binding peptide. In some embodiments, a linker comprises 3 to 30 intervening
atoms between the metal chelator and the binding peptide. In some embodiments, a linker comprises 5 to
25 intervening atoms between the metal chelator and the binding peptide. In some embodiments, a linker
comprises 6 to 18 intervening atoms between the metal chelator and the binding peptide. In some
embodiments, a linker comprises 10 to 20 intervening atoms between the metal chelator and the binding
peptide. The intervening atoms can comprise 1 or more carbons, and optionally one or more heteroatoms
such as O and N. In some embodiments, the intervening atoms comprise 2 to 20, 2 to 50, 5 to 15, 5 to 25,
10 to 40, 30 to 60, or 10 to 20 carbons. In some embodiments, the intervening atoms comprise 0, 1, 2, 3,

4, 5, or 6 nitrogen atoms. In some embodiments, the intervening atoms comprise 0, 1, 2, 3, 4,5, 6,7 or 8
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oxygen atoms. In some embodiments, the intervening atoms comprise 1 to 6 nitrogen and 0 to 4 oxygen
atoms.

[00188] A linker can comprise one or more amino acid residues. In some embodiments, the linker
comprises 1 to 3, 1to 3, 1 to 10, 5 to 10, or 5 to 20 amino acid residues. In some embodiments, the linker
comprises 1,2,3,4,5,6,7, 8,9, or 10 amino acid residues. In some embodiments, the linker comprises 1
to 5 amino acid residues. For example, the linker can comprise one or more lysine (K) residues such as
K, KK, or KKK sequences. In some embodiments, the linker comprises an omithine, a lysine, a
homolysine, an aspartate, a beta-aspartate, a glutamate, a 2-aminosuberic acid, a glycine, a beta-alanine,
or a combination thereof. In some embodiments, the linker comprises a lysine, an aspartate, a beta-
aspartate, a glutamate, or a derivative thereof. In some embodiments, the linker comprises an omithine, a
lysine, or a homolysine. In some embodiments, the linker comprises an aspartic acid, a beta-aspartate, a
glutamic acid, or a 2-aminosuberic acid. In some embodiments, the linker comprises a glycine or a beta-
alanine.

[00189] A herein-described linker can attach to X1 as shown in Formula (IV1), X2 as shown in Formula
(IV2), X3 as shown in formula (IV3), X4 as shown in Formula (IV4), X5 as shown in Formula (IV5), or
X6 as shown in Formula (IV6). The linker can be bonded to the peptide, the metal chelator, or both, for
example, through a chemically reactive group. Exemplary chemically reactive groups include, but are not
limited to, a free amino, imino, hydroxyl, thiol or carboxyl group (e.g., to the N- or C-terminus, to the
epsilon amino group of one or more lysine residues, the free carboxylic acid group of one or more
glutamic acid or aspartic acid residues, or to the sulthydryl group of one or more cysteinyl residues). The
site to which the linker is bound to the peptide can be a natural or unnatural amino acid of the peptide
and/or 1t can be introduced into the peptide, ¢.g., by DNA recombinant technology (e.g., by introducing a
cysteine or protease cleavage site in the amino acid sequence) or by protein biochemistry (e.g., reduction,
pH adjustment or proteolysis). Exemplary methods for attaching the linker includes carbodiimide
reaction, reactions using bifunctional agents such as dialdehydes or imidoesters, Schiff base reaction,
Suzuki-Miyaura cross-coupling reactions, Isothiocyanates as coupling agents, and click chemistry.
[00190] The linker can have a prescribed length thereby linking the metal chelator (and optionally
radionuclide) and the peptide while allowing an appropriate distance therebetween. In some
embodiments, the linker has 1 to 100 atoms, 1 to 60 atoms, 1 to 30 atoms, 1 to 15 atoms, 1 to 10 atoms, 1
to 5, or 2 to 20 atoms in length. In some embodiments, the linker has 1 to 10 atoms in length.

[00191] The linker can comprise flexible and/or rigid regions. Exemplary flexible linker regions include
those comprising Gly and Ser residues (“GS” linker), glycine residues, alkylene chain, PEG chain, etc.
Exemplary rigid linker regions include those comprising alpha helix-forming sequences (e.g., EAAAK
(SEQ ID NO: 327)), proline-rich sequences, and regions rich in double and/or triple bonds.

[00192] In some embodiments, a linker may be further added to the (cyclic) peptide. Examples of the
linker include the foregoing amino acid linker (peptide linker), a chemical linker, a fatty acid linker, a
nucleic acid linker, a sugar chain linker, or the like, or it may be a complex, for example, a chemical

linker, a peptide linker, or the like. Examples of the chemical linker include a PEG (polyethylene glycol)
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linker. For example, the PEG linker may comprise between 1 to 24 ethylene glycol units. Furthermore,
the linker may be a fatty acid linker containing a divalent chemical moiety derived from a fatty acid. In
some embodiments, the linker comprises at least one amino acid, and, for example, a glycine-rich peptide
such as a peptide having a sequence [Gly-Gly-Gly-Gly-Ser]. (in the formula, nis 1, 2, 3, 4, 5, or 6) (SEQ
ID NO: 328).

[00193] The linker can be cleavable, e.g., under physiological conditions, €.g., under intracellular
conditions, such that cleavage of the linker releases the chelator and radionuclide in the intracellular
environment. The linker can be, ¢.g., a peptidyl linker that is cleaved by an intracellular peptidase or
protease enzyme, including, but not limited to, a lysosomal or endosomal protease. In some
embodiments, the peptidyl linker is at least two amino acids long or at least three amino acids long.
Cleaving agents can include cathepsins B and D and plasmin. In other embodiments, the linker is not
cleavable. In some embodiments, the linker is pH-sensitive, i.¢., sensitive to hydrolysis at certain pH
values. For example, the pH-sensitive linker can be hydrolyzable under acidic conditions. For example, a
linker can be an acid-labile linker that is hydrolyzable in the lysosome (¢.g., a hydrazone, semicarbazone,
thiosemicarbazone, cis-aconitic amide, orthoester, acetal, ketal, or the like). Such linkers can be relatively
stable under neutral pH conditions, such as those in the blood, but are unstable at below pH 5.5 or 5.0,
the approximate pH of the lysosome. In some embodiments, the hydrolyzable linker is a thioether linker.
[00194] In some embodiments, the linker comprises one or more of substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl. In some embodiments, the linker comprises substituted or unsubstituted C;-Cso alkylene. In
some embodiments, a linker of the present disclosure is a bond. In some embodiments, a linker of the
present disclosure comprises a substituted or unsubstituted C,.1oheteroalkylene. In some embodiments, a
linker of the present disclosure comprises a substituted or unsubstituted Cisheteroalkylene. In some
embodiments, a linker of the present disclosure comprises a substituted or unsubstituted Ci.
sheteroalkylene. In some embodiments, the heteroalkylene is substituted with one or more R°®, wherein
cach R” is independently halogen, -CN, -OH, oxo, -0-C1-Cealkyl, -8Fs, -S(=0)C;-Csalkyl, -
S(=0)C-Cealkyl, -S(=0):NH,, -5(=0);-halogen, -S(=0)NHC,-Cealkyl, -S(=0).N(C:-Csalkyl), -NH,, -
NHC:-Csalkyl, -N(Ci-Csalkyl)s, -NHC(ENHNH:, -NHC(=0)0C,-Csalkyl, -C(=0)Ci-Cealkyl, -
C(=0)OH, C-Coalkyl-C{(=0)OH, -C(=0)0C,-Csalkyl, -CEOINH, -CEOIN(C-Cealkyl),, -
CE=0YNHC-Coalkyl, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshvdroxyalkyl, Ci-Ceamincaltkyl, or
Ci-Csheteroalkyl. In some embodiments, the heteroalkylene is substituted with one or more R®, wherein
cach R® is independently ~OH. oxo, -0-C;-Csalkyl, -NH:, -NHC,-Csalkyl, -N(C;~-Cealkyl},, -
C(=0)C-Csalkyl, -C(=0YOH, C,-Caalkyl-C(=0)OH, -C(=0)0C,-Cealkyl, -C(=0)NH, -
C(=0)N(C;-Csalkyl},, or -C(=0)NHC,-Csalkyl.

{00165] In some embodiments, the linker comprises polyethylene glycol such as (-CHz-CHz-0-);.10.
[00196] In some embodiments, the linker comprises a conjugation moiety such as a click chemistry

residue. In some embodiments, the conjugation moiety is a reaction product of a conjugation group. In
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some embodiments, the linker is attached to the peptide, to the metal chelator, or both via click
chemistry, thereby forming a click chemistry residue. For example, the peptide can comprise an azide
group (at N- or C-terminus or at a non-terminal amino acid) that reacts with an alkyne group to form the
linker of a conjugate. For another example, the peptide can comprise an alkyne group (at N- or C-
terminus or at a non-terminal amino acid) that reacts with an azide to form the linker of a conjugate. The
metal chelator and the linker can be attached similarly. In some embodiments, the linker comprises an
azide moiety, an alkyne moiety, or both. In some embodiments, the linker comprises a triazole. In some

embodiments, the linker comprises 1,4-di-substituted 1,2,3-triazole. In some embodiments, the click

N/\/L"H

0 (5‘5

chemistry residue is (DBCO-azide residue),

N// \N
AN /Lﬁv. N/ N )1‘ _ N N’N\N}"-
0 /"fﬁ
N o N
\
D or W

some embodlments, the click chemlstry residue is a DIBO-azide residue, BARAC-azide residue, DBCO-
azide residue, DIFO-azide residue, COMBO-azide residue, BCN-azide residue, or DIMAC-azide residue.
In some embodiments, the linker comprises a residue of nitrone dipole cycloaddition. In some
embodiments, the linker comprises a residue of tetrazine ligation. In some embodiments, the linker
comprises a residue of quadricyclane ligation. Exemplary groups of click chemistry residue are shown in
Hein at al., “Click Chemistry, A Powerful Tool for Pharmaceutical Sciences,” Pharmaceutical Research
volume 25, pages2216-2230 (2008); Thirumurugan et al, “Click Chemistry for Drug Development and
Diverse Chemical-Biology Applications,” Chem. Rev. 2013, 113, 7, 4905-4979; US20160107999A1;
US10266502B2; and US20190204330A1, each of which is incorporated by reference in its entirety.

[00197] In some embodiments, the linker has a structure of

PN
'??_L n:yrf
Formula (V-1)

wherein each L is independently -O-, -NR"-, -N(R")."-, -OP(=0)}(OR"O-, -§-, -8(=0)-, -
S(=0),~, =CH-, -C(=0)-, -C(=0)0-, -0C(=0)-, -0C(=0)0-, -C(=0)NR"-, -NR"C(=0)-, -OC(=0)NR"~, -
NR'"C(=0)0-, -NR"C(=0)NR"-, -NR'"C{=8§)NR"-, -CR"=N-, -N=CR", -NR"§{=0)-, -${=0)NR"-, -
C(=0)NR"S(=0),-, -S(=0),NR"C(=0)-, substituted or unsubstituted C3-Ci5 cycloalkyl, substituted or
unsubstituted C;-C), heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted C,-Cs, alkylene, substituted or unsubstituted C,-Cs, alkenylene,

substituted or vnsubstituted C,-Cyo alkynylene, substituted or unsubstituted C,-Cso heterocalkylene, -{(Ci-
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Cy alkylene)-0-, -0-(C1-Csp alkvlene)-, -(C;-Cso alkylene)-NR -, -NR*-(C,-Cy alkylene)-, {Ci-Cao
alkylene}-N(R"}),"-, -N(RM), -(C;-Cy alkylene)-, or a click chemistry residue; and

each R" is independently hydrogen, substituted or unsubstituted C,-C. alkyl, substituted or
unsubstituted C;~C4 heteroalkyl, substituted or unsubstituted C,~Cy alkenyl, substituted or unsubstituted
C:-Cs alkynyl, substituted or unsubstituted Cs-Cs cycloalkyl, substituted or unsubstituted Co-Cy
heterocyeloalkyl, substituted or ansubstituted aryl, or substitated or unsubstitated heteroaryl; and

nis1to20{eg.1,2.3,4,5,6,7.8 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20).

L- L
bty
[00198] In some embodiments, the linker has a structure of Ha /120 , wherein each L is

independently -O-, -NR"-, -N(R"),"-, -OP(=0)(OR")O-, -S-, -S(=0)-, -S(=0);-, -CH=CH-, =CH-, -C=C-
, -C(=0)-, -C(=0)0-, -OC(=0)-, -0C(=0)0-, -C(=0)NR"-, -NR"*C(=0)-, -OC(=0)NR"-, -NR"C(=0)0-,
-NR'C(=0)NR"-, -NR*S(=0).-, -S(=0),NR"-, -C(=0)NR'S(=0),-, or -S(=0),NR"C(=0)-.

[00199] In some embodiments, the linker of Formula (V-1) has a structure of Formula (V-1a),

%_L1_L2_L3_§

Formula (V-1a)
wherein
cach of L' and L’ is independently -0-, -NRL-, -N(RM);-, -OP(=0)YORNO-, -S-, -S(=0)-, -
S8(=0}-, -CH=CH-, =CH-, -C=C-, -C(=0}-, -C(=0)C:-Cealkylene -, -C(=0)0-, -OC(=0)-, -
OC(=0)0-, -C(=0)NR"-, -NRFC(=0)-, -0C(=0)NR"-, -NR"C(=0)0-, -NR"C(=0)NR"-, -
NR*S(=0)s-, -8(=0):NR*-, -C(=0)NR"S(==0)o-, or -S(=0).NR"C(==0)~; and
L? is absent, substituted or unsubstituted C,-Cso alkylene, or substituted or unsubstituted Ci-Cso
heteroalkylene.
[00200] In some embodiments, the linker comprises a structure of Formula (V1b),
%—L1-L2-L3-L4-L5—§
Formula {(V-1b}
wherein each of L' and L is independently -O-, -NR"-, ~N(R"),-, -OP(=0)(OR"0-, -S-, -S(=0)-, -
S(=0),-, -CH=CH-, =CH-, -C=C-, -C(=0)-, -C(=0)C,;-Cqalkylene -, -C(=0)0-, -OC(=0})-, -
OC(=0)0-, -C(=0)NR"-, -NR"C(=0)-, -OC(=0)NR!-, -NR"C(=0)0-, -NR'C(=O)NR"-, -
NR'§(=0),-, -S(=0}NR -, -C(=0)NR"8(=0),-, -S(=0NR"C(=0)-, substituted or unsubstituted
Cs-Cs cycloalkyl, or substituted or unsubstituted 4- to 6- membered heterocycloalkyl; and
L7, L? and L* are each independently absent, substituted or unsubstituted C4-Crocycloalkyl,
substituted or unsubstituted 4- to 6- membered heterocveloalkyl, substituted or unsubstituted C;-
Cso alkylene, or substituted or unsubstituted C;-Cso heteroalkvlene.

[00201]In some embodiments, L' is -NH- or substituted or unsubstitated 4- to 6- membered
heterocycloalkyl.

182



WO 2025/137441 PCT/US2024/061269

[00202]In some embodiments, L* is absent. In some embodiments, L? is substituted or unsubstituted C;-
Cy alkylene, or substituted or unsubstituted C;-Cso heteroalkylene. In some embodiments, L? is
substituted or unsubstituted C;-C3 alkylene. In some embodiments, L? is substituted or unsubstituted C;-
Cso heteroalkylene. In some embodiments, L? is substituted or unsubstituted C-Cis alkylene, or
substituted or unsubstituted C1-Cis heteroalkylene. In some embodiments, L? is optionally substituted. In
some embodiments, L? is optionally substituted with one or more substituents independently selected
from -OH, -SH, oxo, amino, Ci-Cs alkyl, C1-Cs hydroxyalkyl, C,-Cs haloalkyl, C,-Cs aminoalkyl, -
C(=0)ORF, -C:-Csalkylene-C(=0)OR", -OC(=0) R*, -OC(=0)OR", -C(=0)N(R"),, -NR"C(=O)R", -
OC(=0)N(RD), and -NRLC(=0)ORL. In some embodiments, L? is C;-Cso heteroalkylene that is
optionally substituted with one or more substituents independently selected from -OH, -SH, oxo, amino,
Ci-Cs alkyl, Ci-Cshydroxyalkyl, Ci-Cshaloalkyl, and Ci-Csaminoalkyl. In some embodiments, L?is
optionally substituted with C;-Cs alkyl which is further optionally substituted with one or more
substituents independently selected from -OH, -SH, oxo, amino, Cs-Cyo aryl, 6- to 10- membered
heteroaryl, -C(=0)OR", -OC(=0)R", -OC(=0)OR", -C(=0)N(R"),, -NR*C(=0)R", -OC(=0)N(R"),, and
-NRC(=0)OR".

[00203] I some embodiments, L? is -NH-. In some embodiments, L* is substituted or unsubstituted C4-Cs
cycloalkyl or substituted or unsubstituted 4- to 6- membered heterocycloalkyl. In some embodiments, L
is absent.

[00204]In some embodiments, L* is absent. In some embodiments, L* is substituted or unsubstituted C.-
Cs cycloalkyl, substituted or unsubstituted 4- to 6- membered heterocycloalkyl, substituted or
unsubstituted C;-Cso alkylene, or substituted or unsubstituted C;-Cs, heteroalkylene.

[00205] In some embodiments, L’ is -NH-, -C(=0)-, or -C{=0)C;-Cealkylene -. In some embodiments, L’
is -NH-. In some embodiments, L’ is -C(=0)-. In some embodiments, L* is -C{==0)C;-Csalkylene-.
[00206]In some embodiments for Formula (V-1b), L' is -NH- or substituted or unsubstituted 4- to 6-
membered heterocycloalkyl; L’ is -NH- -C(=0)-, or -C{=0)C;-Csalkylene -; L%, L’ and L* are each
independently absent, substituted or unsubstituted Cs-Ciocyeloalkyl, substituted or unsubstituted 4- to 6-
membered heterocycloalkyl, substituted or unsubstituted C;-Ci» alkylene, or substituted or unsubstituted
C;-Cso heteroalkylene, wherein L' is connected to the metal chelator and L’ is connected to the peptide.
In some embodiments, the cycloalkyl and heterocycloalkyl are unsubstituted and the alkylene and
heteroalkylene are optionally substituted with 1 to 3 groups selected from the group consisting of oxo, -
C(=0)OR", and -C;-Csalkylene-C(=0)OR".

[00207] k1 some embodiments for Formula (V-1b), L? is unsubstituted C;-Ci2 alkylene, and L*> and L* are
absent. In some embodiments for Formula (V-1b), L? is unsubstituted C;-C1; heteroalkylene, and L* and
L* are absent.

[00208] In some embodiments, the linker comprises substituted or unsubstituted C;-Cs alkylene, C;-Ci;
alkylene, C,-Cs alkylene, C;-Cs alkylene, or C>-Cs alkylene. In some embodiments, the linker comprises
C,-Cs alkylene. In some embodiments, the linker comprises Cs4-Cs alkylene.

[00209]In some embodiments, the linker L (or L', L2, L, L?, or L} is substituted with one or more R®,
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wherein each R® is independently halogen, -CN, -OH, oxo, -0-C,Caalkyl, -SFs, -S(=0)CCealkyl, -
S(=0),C, Csalkyl, -S(=0),NHo,, -8(=0),-halogen, -S(=0),NHC, Calkyl, -S(=0),N(C,Csalkyl),, -NH;, -
NHC, Cealkyl, -N(C,Cealkyl),, -NHC(=ENH)NH,, -NHC(=0)0C, Csalkyl, -C(=0)C, Cealkyl, -C(=0)OH,
CiCaalkyl-C(=0)OH, -C(=0)OC Csalkyl, ~-C(=O)NH,, -C(=0)N(C  Csalkyl), ~-C(=O)NHC, Csalkyl, C-
Cealkyl, CCshaloalkyl, CiCshydroxyalkyl, CiCsaminoaltkyl, or CiCeheteroaltkyl. In some embodiments,
each R is independently -OH, oxo, -8-CCsalkyl, -NHy, -NHC, Csalkyl, -N(C1Cealkyl), -

C=OC Caalkyl, -C(=0)Y0OH, C:Cealkyvl-C(=0)0H, -C(=0)0C, Caalkyl, -C{(=0)NH., -

CEOIN(C Caalkyl), or -C(=0)NHC Cealkyl.

[00210]In some embodiments, each of L' is independently -O-, -NRE-, -N(R%)2-, -OP(=0)(ORY)O-, -S-,
-$(=0)-, -S$(=0)2-, =CH-, -C(=0)-, -C(=0)0-, -0C(=0)-, -OC(=0)0-, -C(=0)NR"-, -NR*C(=0)-, -
OC(=0O)NR"-, -NR*C(=0)0-, -NR*C(=0)NR"-, -NR*C(=S)NR"-, -CR*=N-, -N=CR", -NR"$(=0).-, -
S(=0):NR*-, -C(=0)NR"S(=0).-, -S(=0).NR"C(=0)-, substituted or unsubstituted Cs-C1s cycloalkyl,
substituted or unsubstituted C;-Ci2 heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C;-Cso alkylene, substituted or unsubstituted Cz-Cso
alkenylene, substituted or unsubstituted C2-Csg alkynylene, or substituted or unsubstituted C1-Cso
heteroalkylene, In some embodiments, L' is -O-, -NR"-, -OP(=0)(OR")O-, -S-, -S(=0)-, -S(=0).-, -
C(=0)-, -C(=0)0-, -OC(=0)-, -0C(=0)0-, -C(=0)NR*-, -NR'C(=0)-, -OC(=0)NR"-, -NR'C(=0)0-, -
NREC(=0)NR"-, -NREC(=S)NR'-, -NRYS(=0).-, -S(=0),NR"-, -C(=O)NR"S(=0),-, or -
S(=0);NR"C(=0)-. In some embodiments, L' is -O-, -NH-, -S(=0)-, -S(=0),-, or -C(=0)-. In some
embodiments, L' is -C(=0)NH- or -NHC(=0)-. In some embodiments, L' is substituted or unsubstituted
Cs-C;5 cycloalkyl, or substituted or unsubstituted C;-Ci, heterocycloalkyl. In some embodiments, L' is
substituted or unsubstituted ary! or substituted or unsubstituted heteroaryl. In some embodiments, L' is
substituted or unsubstituted C;-Cso alkylene. In some embodiments, L' is substituted or unsubstituted C-
Cso alkenylene. In some embodiments, L' is substituted or unsubstituted C1-Cso heteroalkylene. In some
embodiments, L' is substituted or unsubstituted Cs-Cas heteroalkylene. In some embodiments, L'is
substituted or unsubstituted Cs-Ci2 heteroalkylene.

[00211]In some embodiments, each of L?is independently -O-, -NR"- -N(R"),-, -OP(=0)(OR")O-, -S-,
-S$(=0)-, -S(=0),-, =CH-, -C(=0)-, -C(=0)0-, -0C(=0)-, -OC(=0)0-, -C(=0)NR"-, -NR'C(=0)-, -
OC(=0)NR"-, -NR*C(=0)0-, -NR*C(=0)NR"-, -NR*C(=S)NR"-, -CR'*=N-, -N=CR*, -NR"S(=0).-, -
S(=0),NR"-, -C(=0)NR"S(=0)s-, -S(=0)>NR"C(=0)-, substituted or unsubstituted C3-C1s cycloalkyl,
substituted or unsubstituted C;-Ci» heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C;-C;o alkylene, substituted or unsubstituted C»-Cso
alkenylene, substituted or unsubstituted C»-Cso alkynylene, or substituted or unsubstituted C1-Cso
heteroalkylene, In some embodiments, L?is -O-, -NR"-_ -OP(=0)(OR")0-, -S-, -S(=0)-, -S(=0)»-, -
C(=0)-, -C(=0)0-, -OC(=0)-, -0C(=0)0-, -C(=0)NR"-, -NR'C(=0)-, -OC(=0)NR"-, -NR'C(=0)0-, -
NREC(=0)NR'-, -NRFC(=S)NR'-, -NR*S(=0),-, -S(=0).NR"-, -C(=0)NR"S(=0),-, or -
S(=0);NR'C(=0)-. In some embodiments, L’is -O-, -NH-, -S(=0)-, -S(=0)s-, or -C(=0)-. In some
embodiments, L?is -C(=0)NH- or -NHC(=0)-. In some embodiments, L is substituted or unsubstituted
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C3-C;5 cycloalkyl, or substituted or unsubstituted C;-Ci» heterocycloalkyl. In some embodiments, L*is
substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl. In some embodiments, L? is
substituted or unsubstituted C;-C3 alkylene. In some embodiments, L?is substituted or unsubstituted C,-
Cso alkenylene. In some embodiments, L7 is substituted or unsubstituted C;-Cso heteroalkylene. In some
embodiments, 1.%is substituted or unsubstituted Cs-Cas heteroalkylene. In some embodiments, 1.7 is
substituted or unsubstituted Cs-Ci» heteroalkylene.

[00212]In some embodiments, each of L*is independently -O-, -NR"-, -N(R"),-, -OP(=0)(OR")0-, -S-,
-$(=0)-, -S(=0)2-, =CH-, -C(=0)-, -C(=0)0-, -OC(=0)-, -OC(=0)0-, -C(=0)NR"-, -NR*C(=0)-, -
OC(=0)NR"-, -NR'C(=0)0-, -NR"C(=0)NR"-, -NR*C(=S)NR"-, -CR"=N-, -N=CR", -NR"S(=0)-, -
S(=0)2NR"-, -C(=0)NR*S(=0),-, -S(=0)NR"C(=0)-, substituted or unsubstituted Cs-C1s cycloalkyl,
substituted or unsubstituted Ci-Ci» heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted Ci-Cso alkylene, substituted or unsubstituted C;-Cso
alkenylene, substituted or unsubstituted C»-Cso alkynylene, or substituted or unsubstituted C1-Cso
heteroalkylene, In some embodiments, L* is -O-, -NR"-, -OP(=0)(OR")O-, -S-, -S(=0)-, -S(=0).-, -
C(=0)-, -C(=0)0-, -0C(=0)-, -0C(=0)0-, -C(=0)NR"-, -NR"C(=0)-, -OC(=0)NR"-, -NR"C(=0)0-, -
NR'C(=0)NR'-, -NRC(=S)NR"-, -NR*S(=0),-, -S(=0).NR"-, -C(=0)NR"S(=0),-, or -
S(=0),NR*C(=0)-. In some embodiments, L*is -O-, -NH-, -S(=0)-, -S(=0),-, or -C(=0)-. In some
embodiments, L*is -C(=0)NH- or -NHC(=0)-. In some embodiments, L? is substituted or unsubstituted
C5-C;5 cycloalkyl, or substituted or unsubstituted C,-C,, heterocycloalkyl. In some embodiments, L is
substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl. In some embodiments, L? is
substituted or unsubstituted C;-Cso alkylene. In some embodiments, L* is substituted or unsubstituted C,-
Cso alkenylene. In some embodiments, L’ is substituted or unsubstituted C-Cso heteroalkylene. In some
embodiments, L.* is substituted or unsubstituted Cs-Css heteroalkylene. In some embodiments, L is
substituted or unsubstituted Cs-C1» heteroalkylene. In some embodiments, L’ is absent.

[00213]In some embodiments, each of L*is independently -O-, -NR®-, -N(R"),-, -OP(=0)(OR")O-, -S-,
-8(=0)-, -S(=0)-, =CH-, -C(=0)-, -C(=0)0-, -0C(=0)-, -OC(=0)0-, -C(=0)NR"-, -NR*C(=0)-, -
OC(=0)NR"-, -NR'C(=0)0-, -NR*C(=0)NR"-, -NR*C(=S)NR’-, -CR'*=N-, -N=CR*, -NR"$(=0).-, -
S(=0):NR"-, -C(=0)NR"S(=0)s-, -S(=0).NR"C(=0)-, substituted or unsubstituted Cs-C1s cycloalkyl,
substituted or unsubstituted C;-Ci» heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C;-Cso alkylene, substituted or unsubstituted C,-Cso
alkenylene, substituted or unsubstituted C»-Cso alkynylene, or substituted or unsubstituted C1-Cso
heteroalkylene, In some embodiments, L is -O-, -NR"- -OP(=0)(OR")O-, -S-, -S(=0)-, -S(=0)»-, -
C(=0)-, -C(=0)0-, -OC(=0)-, -0C(=0)0-, -C(=0)NR"-, -NR"C(=0)-, -OC(=0)NR"-, -NR'C(=0)O0-, -
NR'C(=0)NR"-, -NR"C(=S)NR"-, -NR'S(=0).-, -S(=0)NR"-, -C(=O)NR"S(=0);-, or -
S(=0);NR"C(=0)-. In some embodiments, L*is -0-, -NH-, -S(=0)-, -S(=0).-, or -C(=0)-. In some
embodiments, L*is -C(=0)NH- or -NHC(=0)-. In some embodiments, L*is substituted or unsubstituted
Cs-C;5 cycloalkyl, or substituted or unsubstituted C;-Ci» heterocycloalkyl. In some embodiments, L* is

substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl. In some embodiments, L*is
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substituted or unsubstituted C;-C3 alkylene. In some embodiments, L*is substituted or unsubstituted C,-
Cy alkenylene. In some embodiments, L*is substituted or unsubstituted C;-Cs, heteroalkylene. In some
embodiments, L*is substituted or unsubstituted Cs-Cos heteroalkylene. In some embodiments, L*is
substituted or unsubstituted Cs-C1» heteroalkylene. In some embodiments, L*is absent.
[00214]In some embodiments, each of L’ is independently -O-, -NR*-, -N(R"),-, -OP(=0)(OR")O-, -S-,
-8(=0)-, -S(=0)2-, =CH-, -C(=0)-, -C(=0)0-, -OC(=0)-, -OC(=0)0-, -C(=0)NR"- -NR*C(=0)-, -
OC(=0)NR"-, -NR'C(=0)0-, -NR"C(=0)NR"-, -NR"C(=S)NR"-, -CR"=N-, -N=CR", -NR"S(=0)-, -
S(=0)2NRL-, -C(=0)NRLS(=0),-, -S(=0):NRFC(=0)-, substituted or unsubstituted C3-C1s cycloalkyl,
substituted or unsubstituted Ci-Ci» heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted Ci-Cso alkylene, substituted or unsubstituted C»-Cso
alkenylene, substituted or unsubstituted C»>-Cso alkynylene, or substituted or unsubstituted C1-Cso
heteroalkylene, In some embodiments, L’ is -O-, -NR"-, -OP(=0)(OR")O-, -S-, -S(=0)-, -S(=0).-, -
C(=0)-, -C(=0)0-, -OC(=0)-, -0C(=0)0-, -C(=0)NR"-, -NR"C(=0)-, -OC(=0)NR"-, -NR'C(=0)O0-, -
NR'C(=0)NR'-, -NR*C(=S)NR'-, -NR'S(=0);-, -S(=0).NR"-, -C(=0)NR"S(=0),-, or -
S(=0);NR"C(=0)-. In some embodiments, L’ is -O-, -NH-, -S(=0)-, -S(=0).-, or -C(=0)-. In some
embodiments, L’ is -C(=0)NH- or -NHC(=0)-. In some embodiments, L’ is substituted or unsubstituted
C5-C;5 cycloalkyl, or substituted or unsubstituted C,-C,, heterocycloalkyl. In some embodiments, L is
substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl. In some embodiments, L’ is
substituted or unsubstituted C;-Cs, alkylene. In some embodiments, L’ is substituted or unsubstituted C,-
Cs alkenylene. In some embodiments, L is substituted or unsubstituted C;-Cs, heteroalkylene. In some
embodiments, L’ is substituted or unsubstituted Cs-C»s heteroalkylene. In some embodiments, L°is
substituted or unsubstituted Cs-C1» heteroalkylene. In some embodiments, L’ is absent.
[00215]In some embodiments, the linker comprises one or more selected from AEEA, AEEP, AEEEP,
HNT N NN on

and AEEEEP groups. In some embodiments, the linker comprises 0 (AEEA).
o

In some embodiments, the linker comprises HzN/\/O\/\O/\)J\OH (AEEP). In some

HZN/\/O\Q/\OWOH

embodiments, the linker comprises 0 (AEEEA). In some¢ embodiments, the

o
0 M
HoN o) OH
linker comprises 2 \V\ 2 (AEEEP). In some embodiments, the linker comprises

O
ra v ?/\/L
HeN o A " (AEEEEP),

Ho©
N
[00216] In some embodiments, a linker of the present disclosure is =104
H H o) H
N M N 0-6, H W H H N 6/\ W
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[00217] In some embodiments, a linker of the present disclosure is or comprises O
f\N/\/NW ;\HN/\[‘K\ f\HN\/\ﬂ/\ ILHNW ‘AHNM\”/\
@]
JKHNW’AHN%I/\’ ’!\HNﬂI/\,\(HN\/\HJw

o

,or

NH . . . . .
%. In some embodiments, a linker of the present disclosure is or comprises

j\)\ oO OHo 0 J:;\
N H
\’I\Mu ”YH\/\/\)I\QM’\{N\WLH r

O~ "OH

ANMW&YVW V\XW
OB o P

. In some embodiments, a linker of the

187



WO 2025/137441 PCT/US2024/061269

H ;L o]
0
present disclosure is or comprises H ,

s

H
0 o)
f\H/\/ \/\O/\/O\/lk/ ‘{HN\/\O/\/O\/\O/\/N

j\ N : (0]
embodiments, a linker of the present disclosure is or comprises ~ H

ﬁ@ﬂ?‘ﬁgﬁ oM p@—\?‘ *N

[00218]In some embodiments, the linker is a bond or

\;W\/\%ﬁ'\;Ye/\OWYM@hW

O O
HO

: e
\< o6 " 06 ' 06 X oo e 5 \< 1410 H
ANHUW m O\M*m*
H

06 or

D

03 06,

O . In some

[00219]In some embodiments, the linker is:
(1) a bond;
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[00220] In some embodiments, a linker of the present disclosure comprises 1 to 20 groups independently

N,Ra

!—%'—% \(N:js\jx o
selected from -CR°R-, -C(=0)-, -$(=0)-, -S(=0).-, -NR*-, O | O R , -CR°=CR"-, -C=—(-,
-0-, -S-, -C(=0)0-, -OC(=0)-, -C(=0)NR*-, -NR*C(=0)-, -S(=0).NR"-, -NR*S(=0)-, -NR*C(=O)NR"-, -
NR*C(=0)0-, -OC(=0)NR*-, arylene, heteroarylene,
wherein each R is mdependently hydrogen, halogen, Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Cshvdroxyalkyl,
Ci-Coaminoalkyl, Ci-Ceheteroalkyl, Co-Csalkenyl, Co-Caalkynyl, C:-Cseycloalkyl, Co-
Coheterocycloalkyl, aryl, or heteroaryl, and
wherein each R® is independently hydrogen, halogen, -CN, -NOs, -OR?, -SR*, C1Caalkyl, C:Cehaloalkyl,
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C,Cshydroxyalkyl, CiCeaminoalkyl, CiCeheteroalkyl, Co-Cealkenvl, C-Cealkynyl, Cs5-Cieyeloalkyl, Co-
Coheterocyeloalkyl, aryl, or heteroaryl. In some embodiments, a linker of the present disclosure
comprises 1 to 5, 1 to 3, or 1 to 10 groups as described above.

[00221]In some embodiments, the linker is a bond.

Metal Chelator

[00222]In one aspect, described herein are conjugates that comprise a metal chelator that is configured to
bind with a radionuclide, for example, a conjugate of Formula (IIT), (IV1), (IV2), AV3), (IV4), (IV5), and
(IV6). The metal chelator can refer to a moiety of the conjugate that is configured to bind with a
radionuclide. In some embodiments, a conjugate described herein comprises two or more independent
metal chelators, €.g., 2, 3, 4, 5, or more metal chelators. In some embodiments, a conjugate described
herein comprises two metal chelators, which can be the same or different. In some embodiments, a
conjugate described herein comprises two or more metal chelators. In some embodiments, the conjugate
comprises two radionuclides bound to the metal chelators. The metal chelator can be attached to the
linker or the peptide through any suitable group/atom of the chelator.

[00223]In some embodiments, the metal chelator is capable of binding a radioactive atom. The binding
can be direct, e.g., the metal chelator can make hydrogen bonds or electrostatic interactions with the
radioactive atom. The binding can also be indirect, ¢.g., the metal chelator binds to a molecule that
comprises a radioactive atom. In some embodiments, the metal chelator comprises, or is, a macrocycle.
In some embodiments, the metal chelator comprises, or is, 2,2',2",2"'~(1,4,7,10-Tetraazacyclododecane-
1.4,7,10-tetrayl)tetraacetic acid (DOTA) or 1,4,7-triazacyclononane-1,4,7-triacetic acid (NOTA). In some
embodiments, the metal chelator comprises a macrocycle, ¢.g., a macrocycle comprising an O and/or a N,
DOTA, NOTA, one or more amines, one or more ethers, one or more carboxylic acids, EDTA, DTPA,
TETA, DO3A, PCTA, or desferrioxamine.

[00224]In some embodiments, the metal chelator comprises a plurality of amines. In some embodiments,
the metal chelator includes 4 or more N, 4 or more carboxylic acid groups, or a combination thereof. In
some embodiments, the metal chelator does not comprise S. In some embodiments, the metal chelator
comprises a ring. In some embodiments, the ring comprises an O and/or an N. In some embodiments, the
metal chelator is a ring that includes 3 or more N, 3 or more carboxylic acid groups, or a combination
thereof. In some embodiments, the metal chelator is polydentate.

[00225]In some embodiments, a metal chelator described herein is selected from: DOTA, DOTA-GA,
pBn-DOTA, pBn-SCN-DOTA, NH2-DOTA, NH2-DOTA-GA, p-NCS-Bn-DOTA-GA, p-NH2-Bn-oxo-
DO3A, p-SCN-Bn-oxo-DO3A, NOTA, NODA-GA, NH2-NODA-GA, p-NCS-Bn-NODA-GA, p-NH2-
Bn-NOTA, p-SCN-Bn-NOTA, NCS-MP-NODA, NH2-MPAA-NODA, PCTA, p-NH2-Bn-PCTA, p-
SCN-Bn-PCTA, p-SCN-Bn-HEHA, H2-MACROPA-NCS, HI-MACROPA, H2-MACROPA-NH2, H4-
OCTAPA, tetra-(S. S, S, S)-Me-DOTA, tetra-(S, S, S, S)-Et-DOTA, tetra~(S, S. S, S)-iBu-DOTA, or
maleimide-nBu-DOTA. In some embodiments, a metal chelator described herein is selected from:
DOTA, DOTA-GA, pBn-DOTA, pBn-SCN-DOTA, NH2-DOTA, NH2-DOTA-GA, p-NCS-Bn-DOTA-
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GA, p-NH2-Bn-ox0-DO3A, p-SCN-Bn-ox0-DO3A, NOTA, NODA-GA, NH2-NODA-GA, p-NCS-Bn-
NODA-GA, p-NH2-Bn-NOTA, p-SCN-Bn-NOTA, NCS-MP-NODA, NH2-MPAA-NODA, PCTA, p-
NH2-Bn-PCTA, p-SCN-Bn-PCTA, p-SCN-Bn-HEHA, H2-MACROPA-NCS, HI-MACROPA, H2-
MACROPA-NH2, H4-OCTAPA, tetra-(S, S, S, S)-Me-DOTA, tetra-(S, S, S, S)-Et-DOTA, tetra-(S, S, S,
S)-iBu-DOTA, PYTA, or maleimide-nBu-DOTA.

% /ﬂN/—/<

%ﬁéuw

[00226] In some embodiments, a metal chelator described herein has a structure of
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chelator described herein has a structure of O 0 (DOTA). In some embodiments, a
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metal chelator described herein has a structure of ° (NODAGA). In some

Ho\f Hfj\TOH

LK@*
embodiments, a metal chelator described herein has a structure of

(PYTA).

[00227]In some embodiments, a metal chelator described herein comprises a cyclic chelating agent.
Exemplary cyclic chelating agents include, but are not limited to, AAZTA, BAT, BAT-TM, Crown,
Cyclen, DO2A, CB-DO2A, DO3A, H3HP-DO3A, Oxo-DO3A, p-NH>-Bn-Oxo-DO3A, DOTA, DOTA-
3py. DOTA-PA, DOTA-GA, DOTA-4AMP, DOTA-2py. DOTA-1py, p-SCN-Bn-DOTA, CHX-A"-
EDTA, MeO-DOTA-NCS EDTA, DOTAMAP, DOTAGA, DOTAGA-anhydride, DOTMA, DOTASA,
DOTAM, DOTP, CB-Cyclam, TE2A, CB-TE2A, CB-TE2P, DM-TE2A, MM-TE2A, NOTA, NOTP,
HEHA, HEHA-NCS, p-SCN-Bn-HEHA, DTPA, CHX-A"-DTPA, p-NH;-Bn-CHX-A"-DTPA, p-SCN-
DTPA, p-SCN-Bz-Mx-DTPA, 1B4M-DTPA, p-SCN-Bn1B-DTPA, p-SCN-Bn-1B4M-DTPA, p-SCN-
Bn-CHX-A"-DTPA, PEPA, p-SCN-Bn-PEPA, TETPA, DOTPA, DOTMP, DOTPM, t-Bu-calix[4]arene-
tetracarboxylic acid, macropa, macropa-NCS, macropid, H:L', H;L*, Hyazapa, Hsdecapa, bispa®, Hapypa,
Haoctapa, HiCHXoctapa, p-SCN-Bn-Haoctapa, p-SCN-Bn-Hioctapa, TTHA, p-NO,-Bn-neunpa,
Haoctox, Hamacropa, Habispa?, Haphospa, Hsphospa, p-SCN-Bn-Hgphospa, TETA, p-NO,-Bn-TETA,
TRAP, TPA, HBED, SHBED, HBED-CC, (HBED-CC)TFP, DMSA, DMPS, DHLA, lipoic acid, TGA,
BAL, Bis-thioseminarabazones, p-SCN-NOTA, nNOTA, NODAGA, CB-TE1A1P, 3P-C-NETA-NCS,
3p-C-DEPA, 3P-C-DEPA-NCS, TCMC, PCTA, NODIA-Me, TACN, pycuplA1B, pycup2A, THP,
DEDPA, H;DEDPA, p-SCN-Bn-H:DEDPA, p-SCN-Bn-TCMC, motexafin, NTA, NOC, 3p-C-NETA, p-
NH,-Bn-TE3A, SarAr, DiAmSar, SarAr-NCS, AmBaSar, BaBaSar, TACN-TM, CP256, C-NE3TA, C-
NE3TA-NCS, NODASA, NETA-monoamide, C-NETA, NOPO, BPCA, p-SCN-Bn-DFO, DFO-ChX-
Mal, DFO, DFO-IAC, DFO-BAC, DiP-LICAM, EC, SBAD, BAPEN, TACHPYR, NEC-SP, L™, L1, L2,
L3, and EuK-106. In some embodiments, the metal chelator is DOTA, TRITA, TETA, DOTA-MA,
DO3A-HP, DOTMA, DOTA-pNB, DOTP, DOTMP, DOTEP, DOTMPE, F-DOTPME, DOTPP,
DOTBzP, DOTA-monoamide, p-NCS-DOTA, p-NCS-PADOTA, BAT, DO3TMP-Monoamide, p-NCS-
TRITA, NOTA, or CHX-A"-DTPA. In some embodiments, a metal chelator described herein comprises

an acyclic chelating agent. Exemplary acyclic chelating agents include, but are not limited to, DTA,
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CyEDTA, EDTMP, DTPMP, DTPA, CyDTPA, Cy2DTPA, DTPA-MA, DTPA-BA, and BOPA. In some
embodiments, a metal chelator described herein comprises DOTA, DOTP, DOTMA, DOTAM, DTPA,
NTA, EDTA, DO3A, DO2A, NOC, NOTA, TETA, TACN, DiAmSar, CB-Cyclam, CB-TE2A, DOTA-
4AMP, or NOTP. In some embodiments, a metal chelator described herein comprises Hapypa, Hioctox,
Huoctapa, p-NO»-Bn-neunpa, p-SCN-Bn—H.neunpa, TTHA, ‘Buspypa-C7-NHS, Hineunpa, Hymacropa,
HP-DO3A, BT-DO3A, DO3A-Nprop, DO3AP, DO2A2P, DOA3P, DOTP, DOTPMB, DOTAMAE,
DOTAMAP, DO3AM®™, DOTMA, TCE-DOTA, DEPA, PCTA, p-NQ2-Bn-PCTA, p-NO:-Bn-DOTA,
symPC2APA, symPCA2PA, asymPC2APA, asymPCA2PA, TRAP, AAZTA, DATA™, THP, HEHA, or
HBED.

[00228] In some embodiments, the metal chelator is DO3A. In some embodiments, the metal chelator is
PEPA. In some embodiments, the metal chelator is EDTA. In some embodiments, the metal chelator is
CHX-A"-DTPA. In some embodiments, the metal chelator is HEHA. In some embodiments, the metal
chelator is DOTMP. In some embodiments, the metal chelator is t-Bu-calix[4]arene-tetracarboxylic acid.
In some embodiments, the metal chelator is macropa. In some embodiments, the metal chelator is
macropa-NCS. In some embodiments, the metal chelator is Hapypa. In some embodiments, the metal
chelator is Hsoctapa. In some embodiments, the metal chelator is H4CHXoctapa. In some embodiments,
the metal chelator is DOTP. In some embodiments, the metal chelator is crown. In some embodiments,
the metal chelator is NOTA. In some embodiments, the metal chelator is NODAGA.

[00229] In some embodiments, the metal chelator is DOTA. In some embodiments, the metal chelatoris a
chiral derivative of DOTA. Exemplary chiral DOTA chelators are described m Dai et al., Nature
Communications (2018) 9:857. In some embodiments, the metal chelator is 2,2',2",2"-((2S,5S,8S,11S)-
2.5.8,11-tetramethyl-1,4,7,10-tetraazacyclododecane-1,4,7 10-tetrayl)tetraacetic acid. In some

& 5
Kf

embodiments, the metal chelator has a structure of . In some embodiments, the
metal chelator is 2,2',2",2"-((2S,5S,8S,115)-2,5,8,11-tetracthyl-1,4,7,10-tetraazacyclododecane-1,4,7,10-

tetravl)tetraacetic acid. In some embodiments, the metal chelator has a structure of

\fgy
}
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[00230] In some embodiments, the metal chelator has a structure of o
wherein each R° is independently selected from hydrogen, alkyl, haloalkyl, hydroxyalkyl, amlnoalkyl
heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylcycloalkyl,
alkylheterocycloalkyl, alkylaryl, alkylheteroaryl, or an amino acid side chain. In some embodiments, the
)CJ)\
e ﬂ
:(_S/N‘)\ R® OH
R® K”/ o
metal chelator has a structure of o wherein each R® is independently
selected from hydrogen, alkyl, haloalkyl, hydroxyalkyl, aminoalkyl, heteroalkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylcycloalkyl, alkylheterocycloalkyl, alkylaryl,
alkylheteroaryl, or an amino acid side chain.
[00231]In some embodiments, the conjugate comprises DOTA. In some embodiments, the conjugate
comprises a DOTA derivative such as p-SCN-Bn-DOTA and MeO-DOTA-NCS. In some embodiments,
the conjugate comprises two independent metal chelators, and at least one or both are DOTA. The
structures of some exemplary metal chelators are illustrated in FIGs. 6-25 (without showing the
attachment points). Exemplary metal chelators are also illustrated in FIGs. 1A, 2A, 3A, 4A, and 5A
(attachment point shown as a squiggly line) and FIGs. 1B, 2B, 3B, 4B and 5B (except that a part of the
linker or the peptide covalently connected to the metal chelator is shown in the dashed circle). In some
embodiments, a conjugate comprises a metal chelator of FIG. 1A. In some embodiments, a conjugate
comprises a metal chelator of FIG. 2A. In some embodiments, a conjugate comprises a metal chelator of
FIG. 3A. In some embodiments, a conjugate comprises a metal chelator of FIG. 4A. In some
embodiments, a conjugate comprises a metal chelator of FIG. 5A. Exemplary metal chelators are further
described in W02012/174136, US20130183235A1; US20120219495A1;, US5334371, EP292689 A2,
W02023202655 Al, Ramogidaand et al., EJNMMI radiopharm. chem. 4, 21 (2019); Thiele et al., Cancer
Biotherapy and Radiopharmaceuticals 2018; Li et al., Bioconjugate Chem. 2019, 30, 5, 1539-1553; and
Baranyai et al., Eur. J. Inorg. Chem. 36-56 (2020), each of which is incorporated by reference in its
entirety.
[00232] A metal chelator such as DOTA can interact with a radionuclide (e.g., !""Lu or ***Ac) via one or

more functional groups and/or atoms. For example, a metal chelator can interact with a radionuclide via
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nitrogen and/or oxygen atoms. As another example, a metal chelator can interact with a radionuclide via
carbonyl, carboxylic acid, amino, and/or amide groups of the metal chelator. In some embodiments, the

interaction of a metal chelator and a radionuclide of the conjugates disclosed herein can be illustrated as
O
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N \
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0 . In some embodiments, the interaction of a metal chelator and a
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OH Hj\u
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radionuclide of the conjugates disclosed herein can be illustrated as 0 . In some

embodiments, the interaction of a metal chelator and a radionuclide of the conjugates disclosed herein
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can be illustrated as 0 . In some embodiments, the interaction of a metal

chelator and a radionuclide of the conjugates disclosed herein can be illustrated as
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0 or 0 . In some embodiments, the interaction of a
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metal chelator and a radionuclide of the conjugates disclosed herein can be illustrated as
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0 . In some embodiments, the interaction of a metal chelator and a

radionuclide of the conjugates disclosed herein can be illustrated as .In
some embodiments, the radionuclide exists in a positive oxidation state e.g., “°Ac*, ""Lu*". In some
embodiments, for example in certain aqueous conditions, the radionuclide exists in a salt form, ¢.g., as
BACH, L. In some embodiments, for example in certain acidic aqueous conditions, the radionuclide
exists in a salt form, e.g., as **Ac®", '"’Lu*". In some embodiments, the conjugate is in a salt form. In
some embodiments, one or more of the carboxylic acid groups of the conjugate may exist as carboxylate
anions. In some embodiments, one or more of the carboxylate anions of the conjugate may coordinate to
the radionuclide. A person of ordinary skill would appreciate that the dissociation of an acid can depend

on the pH value of the environment and its pK value. Accordingly, in some embodiments, a conjugate

described herein can exist in a completely ionized, partially ionized or non-ionized form.

Radionuclide

[00233]In one aspect, disclosed herein are radiopharmaceutical conjugates comprising a radionuclide. In
some embodiments, the radionuclide 1s chelated or bound to a metal chelator. In some embodiments, the
radionuclide is covalently bound to the conjugate. Generally, the type of radionuclide used in a
therapeutic radiopharmaceutical can be tailored to the specific type of cancer, the type of targeting
moiety (e.g., binding peptide), etc. Radionuclides that undergo a-decay produce particles composed of
two neutrons and two protons, and radionuclides that undergo B-decay emit energetic electrons from their
nuclei. Some radionuclides can also undergo electron capture and 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. Table 4 below
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illustrates some properties of exemplary radionuclides.

Table 4. Exemplary radionuclides

PCT/US2024/061269

Exemplary application--
Radionuclide Emission/Decay Therapeutics (Tx) or
Diagnostics (Dx)
Ac-225 Alpha Tx
Bi-209 Alpha Tx
Bi-212 Alpha Tx
Bi-213 Alpha Tx
Ce-134 Electron Capture Dx
Cu-61 Positron Dx
Cu-62 Positron Dx
Cu-64 Positron Dx
Cu-67 Beta Tx
Fr-223 Alpha Tx
Ga-68 Positron Dx
Gd-148 Alpha Tx
Ho-166 Beta/gamma Tx/Dx
In-111 Beta/Electron Capture Tx/Dx
Lu-177 Beta Tx
Pb-212 Alpha Tx
Pm-153 Beta Tx
Po-213 Alpha Tx
Ra-223 Alpha Tx
Ra-224 Alpha Tx
Rh-105 Beta Tx
Sm-153 Beta Tx
Tb-149 Alpha Tx
Tb-152 Positron Dx
Tb-161 Beta Tx/Dx
Tc-99m Gamma/Isomeric Transition Dx
Th-227 Alpha Tx
Th-229 Alpha Tx
Tm-167 Beta/Electron Capture Tx
Y-90 Beta Tx
Yb-175 Beta Tx
Zr-89 Positron Dx
At-211 Alpha Tx

[00234]In some embodiments, the radiopharmaceutical conjugate described herein comprises a

radionuclide selected from Table 4.

[00235]In some embodiments, the radiopharmaceutical conjugate described herein comprises one or

more independent radionuclides. In some embodiments, the radiopharmaceutical conjugate comprises

two radionuclides. In some embodiments, each of the one or more radionuclides is bound to the metal

chelator of the radiopharmaceutical conjugate. In some embodiments, two radionuclides of the

radiopharmaceutical conjugate are bound to the same metal chelator. In some embodiments, two
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radionuclides of the radiopharmaceutical conjugate are bound to two independent metal chelators. In
some embodiments, each of the one or more radionuclides is an alpha particle-emitting radionuclide.
[00236] In some embodiments, the radiopharmaceutical conjugate described herein comprises an alpha
particle-emitting radionuclide. In some embodiments, the radiopharmaceutical conjugate comprises an
alpha-particle emitting radionuclide bound to the metal chelator. In some embodiments, the alpha
particle-emitting radionuclide is actinium-225 (***Ac), radium-223 (***Ra), radium-224 (**Ra), bismuth-
209 (**Bi), bismuth-213 (***Bi), gadolinium-148 (***Gd), terbium-149 (***Tb), polonium-213 (***Po),
francium-223 (***Fr), thorium-227 (**"Th), thorium-229 (*Th), or lead-212 (*'?Bb). In some
embodiments, the alpha particle-emitting radionuclide is selected from **Ac, **Ra, 2Bi, **Bi, *Gd,
19T, 23Po, 2Fr, 22 Th, *°Th, and *'*Pb. In some embodiments, the alpha particle-emitting radionuclide
is ** Ac. In some embodiments, the alpha particle-emitting radionuclide is *’Bi. In some embodiments,
the alpha particle-emitting radionuclide is *'*Bi. In some embodiments, the alpha particle-emitting
radionuclide is ?'?Pb. In some embodiments, the alpha particle-emitting radionuclide is **Ra. In some
embodiments, the alpha particle-emitting radionuclide is “’Ra. In some embodiments, the alpha particle-
emitting radionuclide is *’Th. In some embodiments, the alpha particle-emitting radionuclide is '*Tb. In
some embodiments, the conjugate comprises **’Ac. In some embodiments, the conjugate comprises two
25 A¢ radionuclides. In some embodiments, the radionuclide is no-carrier added (i.e., non-carrier-added
orn.c.a.) '’Lu. In some embodiments, the radionuclide is no-carrier added (i.e., non-carrier-added or
n.c.a.) **Ac. In some embodiments, the radionuclide is '"’Lu free of long-lived radioactive contaminants
and byproducts. In some embodiments, the conjugate comprises two ”’Lu radionuclides. In some
embodiments, the radionuclide is a non-carrier-added radionuclide. In some embodiments, the
radionuclide is a pseudo-radiometal. In some embodiments, the pseudo-radiometal is aluminum -
['*F|fluoride (['*F]AIF) complex.

[00237]In some embodiments, the radiopharmaceutical conjugate described herein comprises a
radionuclide selected from *Cu, **Cu, ’Cu, °Y, 'Pd, "'Ag, **Ce, **Pm, **Sm, '**Ho, *Tc, *’Ga,
68Ga, Hlln, 90Y7 177Lu, 186R€, ISSRe’ 197Au, 198Au5 199Au, 105Rh, 165HO, 16]%, 149Pm, 153Pm, 4450’ 47Sc7 213}1)07
212Pb, 209Bi7 leBi, 213Bi, ZZSAC, 117msn’ 67(}a7 149"[~b7 152Tb, 167Tm, 175Yb, 223Ra, 223F1_7 227'1-'1,17 229"['h’ ZOITL
8Gd, '°Gd, **Nd, *Sr, and **Zr. In some embodiments, the radionuclide is selected from **Cu, *'Cu,
67CU., 6SG3,, 8921,’ QOYj 99111"1*07 105Rh, llllnj 134(’:e7 14SGd, 149'1-~b7 Issz, 153P1,nj 167'-[*1117 175Yb7 ]77LU., 209Bi’ 212Pb,
213po, 213Bi, **Ra, ***Fr, %'Th, **’ Ac, and **Th. In some embodiments, the radionuclide is **Ac. In some
embodiments, the radionuclide is a decay daughter of ***Ac such as *'Fr, ?'"7At, 2*Bi, *"*Po, **T1, **°Pb,
or *Bi. In some embodiments, the radiopharmaceutical conjugate comprises two “**Ac radionuclides. In
some embodiments, the radionuclide is '""Lu. In some embodiments, the radiopharmaceutical conjugate
comprises two '"’Lu radionuclides. In some embodiments, the radionuclide is Ac-225 or Ga-68.

[00238] In some embodiments, the radiopharmaceutical conjugate described herein comprises a beta
particle-emitting radionuclide. In some embodiments, the radiopharmaceutical conjugate comprises a
beta particle-emitting radionuclide bound to the metal chelator. In some embodiments, the beta particle-
emitting radionuclide is Cu-67, Lu-177, Y-90, Rh-105, Yb-175, Tm-167, Pm-153, Sm-153, Tb-161, or
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In-111. In some embodiments, the beta particle-emitting radionuclide is copper-67, rhodium-105,
ytterbium-1735, thulium-167, promethium-153, yttrium-90, samarium-1353, or lutetium-177. In some
embodiments, the beta particle emitting radionuclide is copper-67, yttrium-90, samarium-153, or
lutetium-177. In some embodiments, the beta particle emitting radionuclide is lutetium-177.

[00239]In some embodiments, the radiopharmaceutical conjugate described herein comprises a gamma
particle-emitting radionuclide. In some embodiments, the radiopharmaceutical conjugate comprises a
gamma particle-emitting radionuclide bound to the metal chelator. In some embodiments, the gamma
particle-emitting radionuclide is indium-111 or tin-117m.

[00240] In some embodiments, the radiopharmaceutical conjugate described herein comprises a positron
particle-emitting radionuclide. In some embodiments, the radiopharmaceutical conjugate comprises a
positron particle-emitting radionuclide bound to the metal chelator. In some embodiments, the positron-
emitting radionuclide is gallium-68, copper-61, copper-62, copper-64, zirconium-89, or terbium-152. In
some embodiments, the radionuclide is zirconium-89. In some embodiments, the radionuclide is gallium-
68.

[00241]In some embodiments, a conjugate described herein comprises a radionuclide suitable for
imaging or diagnostic purposes. In some embodiments, the radionuclide suitable for imaging is selected
from %2Cu, *Cu, ¥Zr, 1**Ce, P*Tb, %Ga, ''In, and **"Tc. In some embodiments, the radionuclide is
suitable PET imaging. In some embodiments, the radionuclide suitable for PET imaging is selected from
52Cu, $*Cu, ¥Zr, **Ce, *Tb, and *Ga. In some embodiments, the radionuclide is suitable for SPECT
imaging. In some embodiments, the radionuclide suitable for SPECT imaging is selected from '''In and
#mTg,

[00242]In some embodiments, radiopharmaceutical conjugates described herein do not contain any hot
radionuclide, i.¢., a cold conjugate. For example, in some cases, a radionuclide can be replaced with a
surrogate (e.g., “’Ac replaced with lanthanum) for testing and experimental purposes. In some
embodiments, hot lutetium (Lu-177) is replaced with a cold lutetium (Lu-175).

[00243]In some embodiments, a radiopharmaceutical conjugate disclosed herein comprises a pseudo-
radiometal, for example, an aluminum-'*F complex. In some embodiments, the aluminum-'*F complex is

bound to a metal chelator.

Conjugates Comprising Non-Radioactive Drugs

[00244]In one aspect, described herein is a conjugate comprising an SSTR binding peptide as described
herein (e.g., a peptide of Formula (I), (I'), (I"*), or Formula (II)), a non-radioactive drug, and optionally a
linker. In some embodiments, disclosed herein is a conjugate of Formula (III), IV1), (IV2), (IV3), (IV4),
(IV5), or (IV6), except that the metal chelator is replaced with a non-radioactive drug. In some
embodiments, the conjugate further comprises both a metal chelator and optionally a radionuclide bound
to the metal chelator, and a non-radioactive drug. In some embodiments, the conjugate comprises an
SSTR binding peptide herein (e.g., a peptide of Formula (I), (I’), (I””), or Formula (II)), a non-
radioactive drug, and optionally a linker connecting the SSTR binding peptide to the non-radioactive
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drug. The non-radioactive drug can be a toxin. In some embodiments, the toxin is selected from
pseudomonas exotoxin (PE), deBouganin, Bouganin, diphtheria toxin (DT) and ricin. In some
embodiments, the non-radioactive drug can be a chemotherapy agent.

[00245] The non-radioactive drug can be a cytotoxic drug. Exemplary cytotoxic drugs include aplidin,
azaribine, anastrozole, azacytidine, bleomycin, bortezomib, bryostatin-1, busulfan, calicheamycin,
camptothecin, 10-hydroxycamptothecin, carmustine, celebrex, chlorambucil, cisplatin, irinotecan (CPT-
11), SN-38, carboplatin, cladribine, cyclophosphamide, cytarabine, dacarbazine, docetaxel,
dactinomycin, daunomycin glucuronide, daunorubicin, dexamethasone, dicthylstilbestrol, doxorubicin, 2-
pyrrolinodoxorubicin (2P-D0OX), cyano-morpholino doxorubicin, doxorubicin glucuronide, epirubicin
glucuronide, ethinyl estradiol, estramustine, ctoposide, etoposide glucuronide, etoposide phosphate,
floxuridine (FUdR), 3',5"-O-dioleoyl-FudR (FUdR-dO), fludarabine, flutamide, fluorouracil,
fluoxymesterone, gemcitabine, hydroxyprogesterone caproate, hydroxyurea, idarubicin, ifosfamide, L-
asparaginase, leucovorin, lomustine, mechlorethamine, medroprogesterone acetate, megestrol acetate,
melphalan, mercaptopurine, 6-mercaptopurine, methotrexate, mitoxantrone, mithramycin, mitomycin,
mitotane, phenyl butyrate, prednisone, procarbazine, paclitaxel, pentostatin, PSI-341, semustine
streptozocin, tamoxifen, taxanes, taxol, testosterone propionate, thalidomide, thioguanine, thiotepa,
teniposide, topotecan, uracil mustard, velcade, vinblastine, vinorelbine, vincristine, ricin, abrin,
ribonuclease, onconase, rapLR1, DNase I, Staphylococcal enterotoxin-A, pokeweed antiviral protein,
gelonin, diphtheria toxin, Pseudomonas exotoxin, Pseudomona endotoxin, or combinations of these.
[00246] In some embodiments, the non-radioactive drug is selected from duocarmycin and its analogues,
dolastatins, combretastatin, calicheamicin, N-acetyl-o-calicheamycin (CMC), a calicheamycin derivative,
maytansine and analogues thercof, DM-I, auristatin E, auristatin EB (AEB), auristatin EFP (AEFP),
monomethyl auristatin E (MMAE), monomethyl auristatin F (MMAF), tubulysin, disorazole, the
epothilones, Paclitaxel, docetaxel, Topotecan, echinomycin, estramustine, cemadotine, eleutherobin,
methopterin, actinomycin, daunorubicin, the daunorubicin conjugates, mitomycin C, mitomycin A,
vincristine, retinoic acid, camptothecin, a camptothecin derivative, SN38, maytansine, a derivative of the
maytansinoid type, DM1, DM4, TK1, amanitin, a pyrrolobenzodiazepine, a pyrrolobenzodiazepine
dimer, methotrexate, ilomedine, aspirin, an IMIDs, lenalidomide, pomalidomide.

[00247]In some embodiments, the non-radioactive drug is a polypeptide, a small molecule compound, a
cell, a polynucleotide, a magnetic nanocluster, a nanoparticle, or a boron cluster.

[00248] In some embodiments, the non-radioactive drug is a polypeptide. In some embodiments, the non-
radioactive drug is an antibody, a nanobody, or a functional fragment thereof. In some embodiments, the
non-radioactive drug is a peptide ligand.

[00249] In some embodiments, the non-radioactive drug is a small molecule compound. In some
embodiments, the small molecule therapeutic is a kinase inhibitor, an apoptosis inducer, a PROTAC, or a
molecular glue. In some embodiments, the non-radioactive drug is an antineoplastic agent. In some
embodiments, the antineoplastic agent is selected from an auristatin, a maytansinoid, a tubulysin, a

cryptophycin, a hemisaterlin, a cemadotin, a rhizoxin, a discodermolide, a pyrrolobenzodiazepine, a
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duocarmycin, a calicheamicin, a camptothecin, an indolinobenzodiazepine, or an amatoxin. In some
embodiments, the non-radioactive drug is a cell therapy such as an immune cell therapy or an engineered

cell therapy.

[00250]In some embodiments, the non-radioactive drug is a polynucleotide such as a DNA or RNA

oligonucleotide. In some embodiments, the non-radioactive drug is an aptamer.

In some embodiments, the non-radioactive drug is a ligand which binds to a second protein. In some

embodiments, the second protein is CD137. In some embodiments, the ligand is a vitamin.

Amino Acids

[00251] The structures of exemplary unnatural amino acids that are present in Table 1 and Table 2 can be

found below. As described in Table 1, 2, or other tables, abbreviations have the following meanings:

Upper case and lower case “D” means D-amino acids, e.g., D-Trp or dTrp refers to D-tryptophan; Me

refers to a methyl group, e.g., NMe-Hcey represents N-Methyl- homocysteine (i.e., methyl-homocysteine);

Ala or A refer to alanine; Asn or N refer to asparagine; Glu or E refer to glutamic acid; Asp or D refer to

aspartic acid; Cys or C refer to cysteine; Gln or Q refer to glutamine; Gly or G refer to glycine; His or H

refer to histidine; Ile or I refer to isoleucine; Leu or L refer to leucine; Lys or K refer to lysine; Phe or F

refer to phenylalanine; Pro or P refer to proline; Ser or S refer to serine; Thr or T refer to threonine; Trp

or W refer to tryptophan; Tyr or Y refer to tyrosine; and Val or V refer to valine.

[00252] Unless otherwise stated in the present specification, the following abbreviations for non-natural

amino acids are used according to the following meanings:

(3-Azetidine)-hAla

2-amino-4-(azetidin-3-yl)butanoic acid, such as (S)-2-amino-4-(azetidin-3-

yDbutanoic acid;
(5-Cl) D-Trp (R)-2-amino-3-(5-chloro-1H-indol-3-yl)propanoic acid;
(5-Me) D-Trp (R)-2-amino-3-(5-methyl-1H-indol-3-yl)propanoic acid;
(5-MeO) D-Trp (R)-2-amino-3-(5-methoxy-1H-indol-3-yl)propanoic acid,
(6-Me) D-Trp (R)-2-amino-3-(6-methyl-1H-indol-3-yl)propanoic acid;
(7-Me) D-Trp (R)-2-amino-3-(7-methyl- 1H-indol-3-yl)propanoic acid;
(D/L)Hly 2,6-diamino-6-hydroxyhexanoic acid;
(R-pBenzyl) D-Trp (2R,3R)-2-amino-3-(1H-indol-3-yl)-4-phenylbutanoic acid;
(R-pBenzyl) Trp (2S,3R)-2-amino-3-(1H-indol-3-y1)-4-phenylbutanoic acid;
(R-BCyclopropyl) D- (2R,3R)-2-amino-3-cyclopropyl-3-(1H-indol-3-yl)propanoic acid;
Trp
(R-BCyclopropyl) Trp (28,3R)-2-amino-3-cyclopropyl-3-(1H-indol-3-yl)propanoic acid;
(R-Blsobutyl) D-Trp (2R,3R)-2-amino-3-(1H-indol-3-yl)-5-methylhexanoic acid;
(R-pIsobutyl) Trp (28,3R)-2-amino-3-(1H-indol-3-yl)-5-methylhexanoic acid,
(R-BlIsopropyl) D-Trp (2R,3R)-2-amino-3-(1H-indol-3-yl)-4-methylpentanoic acid;
(R-BlIsopropyl) Trp (2S,3R)-2-amino-3-(1H-indol-3-yl)-4-methylpentanoic acid;
(R-pMe) D-Trp (2R,3R)-2-amino-3-(1H-indol-3-yl)butanoic acid;
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(R-pMe) Phe
(R-pMe) Trp
(R-BNeopentyl) D-Trp
(R-fNeopentyl) Trp
(R-BPhenyl) D-Trp
(R-BPhenyl) Trp
(R-pPropyl) D-Trp
(R-pPropyl) Trp
(R-BSecbutyl) D-Trp
(R-BSecbutyl) Trp
(S-pBenzyl) D-Trp
(S-BBenzyl) Trp
(S-BCyclopropyl) D-
Trp

(S-BCyclopropyl) Trp
(S-Blsobutyl) D-Trp
(S-Blsobutyl) Trp
(S-BIsopropyl) D-Trp
(S-Blsopropyl) Trp
(S-BMe) D-Trp
(S-BMe) Phe

(S-BMe) Trp
(S-BNeopentyl) D-Trp
(S-BNeopentyl) Trp
(S-BPhenyl) D-Trp
(S-BPhenyl) Trp
(S-BPropyl) D-Trp
(S-BPropyl) Trp
(S-BSecbutyl) D-Trp
(S-BSecbutyl) Trp
(BGeminal methyl) D-
Trp

(BGeminal methyl) Trp
2-aza-Trp

3,3-diPhe

PCT/US2024/061269

(2S,3R)-2-amino-3-phenylbutanoic acid,
(28,3R)-2-amino-3-(1H-indol-3-yl)butanoic acid;
(2R,3R)-2-amino-3-(1H-indol-3-yl)-3,3-dimethylhexanoic acid:
(2S,3R)-2-amino-3-(1H-indol-3-yl)-5,5-dimethylhexanoic acid;
(2R,3R)-2-amino-3-(1H-indol-3-yl)-3-phenylpropanoic acid;
(28,3R)-2-amino-3-(1H-indol-3-yl1)-3-phenylpropanoic acid;
(2R,3R)-2-amino-3-(1H-indol-3-yl)hexanoic acid;
(2S,3R)-2-amino-3-( 1H-indol-3-yl)hexanoic acid;

(2R ,3R)-2-amino-3-(1H-indol-3-yl)-4-methylhexanoic acid;
(2S,3R)-2-amino-3-( 1H-indol-3-y1)-4-methylhexanoic acid;
(2R,3S)-2-amino-3-(1H-indol-3-yl)-4-phenylbutanoic acid;
(25.3S)-2-amino-3-(1H-indol-3-yl)-4-phenylbutanoic acid;
(2R.35)-2-amino-3-cyclopropyl-3-(1H-indol-3-yl)propanoic acid;

(28.35)-2-amino-3-cyclopropyl-3-(1H-indol-3-yl)propanoic acid;
(2R,35)-2-amino-3-(1H-indol-3-yl)-4-methylpentanoic acid,
(28,38)-2-amino-3-(1H-indol-3-y1)-4-methylpentanoic acid;
(2R,3S)-2-amino-3-( 1H-indol-3-yl)-4-methylpentanoic acid;
(28,3S)-2-amino-3-(1H-indol-3-yl)-4-methylpentanoic acid;
(2R,35)-2-amino-3-(1H-indol-3-yl)butanoic acid;
(28.3S)-2-amino-3-phenylbutanoic acid;
(28,3S)-2-amino-3-(1H-indol-3-yl)butanoic acid;
(2R,3S)-2-amino-3-(1H-indol-3-y1)-5,5-dimethylhexanoic acid;
(28,3S)-2-amino-3-(1H-indol-3-yl)-5,5-dimethylhexanoic acid;
(2R,35)-2-amino-3-(1H-indol-3-yl)-3-phenylpropanoic acid;
(28,3S)-2-amino-3-(1H-indol-3-y1)-3-phenylpropanoic acid;
(2R,3S)-2-amino-3-(1H-indol-3-yl)hexanoic acid,
(25,3S)-2-amino-3-(1H-indol-3-yl)hexanoic acid;
(2R,3S)-2-amino-3-(1H-indol-3-yl)-4-methylhexanoic acid;
(28,38)-2-amino-3-(1H-indol-3-y1)-4-methylhexanoic acid;
(R)-2-amino-3-(1H-indol-3-yl)-3-methylbutanoic acid;

(S)-2-amino-3-(1H-indol-3-yl)-3-methylbutanoic acid;

2-amino-3-(1H-indazol-3-yl)propanoic acid, such as (R)-2-amino-3-(1H-

indazol-3-yl)propanoic acid;
2-amino-3,3-diphenylpropanoic acid, such as (S)-2-amino-3,3-

diphenylpropanoic acid,;
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3,5-diF Tyr
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2-amino-3-(3,5-difluoro-4-hydroxyphenyl)propanoic acid, such as (S)-2-
amino-3-(3,5-difluoro-4-hydroxyphenyl)propanoic acid;
2-amino-3-(3-methoxyphenyl)propanoic acid, such as (S)-2-amino-3-(3-
methoxyphenyl)propanoic acid,
2-amino-3-(6-hydroxypyridin-3-yl)propanoic acid, such as (S)-2-amino-3-
(6-hydroxypyridin-3-yl)propanoic acid;
2-amino-3-(pyridin-3-yl)propanoic acid, such as (S)-2-amino-3-(pyrdin-3-
yl)propanoic acid,

2-amino-3-(4-(aminomethyl)phenyl)propanoic acid, such as (S)-2-amino-3-
(4-(aminomethyl)phenyl)propanoic acid;
2-amino-3-(1H-pyrrolo[3,2-b]pyridin-3-yl)propanoic acid, such as (R)-2-
amino-3-(1H-pyrrolo[3,2-b]pyridin-3-yl)propanoic acid;
2-amino-3-(4-methoxyphenyl)propanoic acid, such as (S)-2-amino-3-(4-
methoxyphenyl)propanoic acid,;

O-(2-aminoethyl)-serine, such as O-(2-aminoethyl)-L-serine;
O-(2-aminoethyl)-N-methyl-serine, such as O-(2-aminoethyl)-N-methyl-L-
serine;

2-amino-3-(pyridin-4-yl)propanoic acid, such as (S)-2-amino-3-(pyridin-4-
yl)propanoic acid,

2-amino-3-(1H-pyrrolo[ 3,2-c]pyridin-3-yl)propanoic acid, such as (R)-2-
amino-3-(1H-pyrrolo[3,2-c]pyridin-3-yl)propanoic acid;
2-amino-3-(3-fluoro-4-hydroxyphenyl)propanoic acid, such as (S)-2-amino-
3-(3-fluoro-4-hydroxyphenyl)propanoic acid;
2-amino-3-(1H-pyrrolo[2,3-c]pyridin-3-yl)propanoic acid, such as (R)-2-
amino-3-(1H-pyrrolo[2,3-c]pyridin-3-yl)propanoic acid;
2-amino-3-(1H-pyrrolo[2,3-b]pyridin-3-yl)propanoic acid, such as (R)-2-
amino-3-(1H-pyrrolo[2,3-b|pyridin-3-yl)propanoic acid,

allothreonine, such as L-allothreonine;
2-amino-3-(4-(2,6-dioxohexahydropyrimidine-4-
carboxamido)phenyl)propanoic acid, such as (2S)-2-amino-3-(4-(2,6-
dioxohexahydropyrimidine-4-carboxamido)phenyl)propanoic acid;
amino(4-aminobutyl)carbamic acid;

azatryptophan;

2-amino-3-(benzo|[b]thiophen-3-yl)propanoic acid, such as (S)-2-amino-3-
(benzo[b]thiophen-3-yl)propanoic acid;

2-amino-3-cyclobutylpropanoic acid, such as (S)-2-amino-3-

cyclobutylpropanoic acid;
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2-amino-3-(azetidin-3-yl)propanoic acid, such as (S)-2-amino-3-(azetidin-3-
yl)propanoic acid,

2-amino-2-cyclobutylacetic acid, such as (S)-2-amino-2-cyclobutylacetic
acid;

2-amino-3-cyclohexylpropanoic acid, such as (S)-2-amino-3-
cyclohexylpropanoic acid;

2-amino-3-(piperidin-4-yl)propanoic acid, such as (S)-2-amino-3-(piperidin-
4-yl)propanoic acid;

2-amino-3-(4-aminocyclohexyl)propanoic acid, such as (S)-2-amino-3-(4-
aminocyclohexyl)propanoic acid,;

2-amino-2-(piperidin-4-yl)acetic acid, such as (S)-2-amino-2-(piperidin-4-
yDacetic acid;

2-amino-2-cyclopentylacetic acid, such as (S)-2-amino-2-cyclopentylacetic
acid;

(R)-2-amino-3-(6-fluoro-1H-indol-3-yl)propanoic acid;
(R)-2-amino-3-(4-ureidophenyl)propanoic acid;

D-lysine;

(R)-2-amino-2-phenylacetic acid;
(R)-2,3.4,9-tetrahydro-1H-pyrido[3,4-b|indole-3-carboxylic acid;
D-tryptophan;

D-tyrosine;

2-amino-3-(2-carbamoylphenyl)propanoic acid, such as (S)-2-amino-3-(2-
carbamoylphenyl)propanoic acid,
2-amino-3-(3-carbamoylphenyl)propanoic acid, such as (S)-2-amino-3-(3-
carbamoylphenyl)propanoic acid,

4-(2-amino-2-carboxyethyl)benzoic acid, such as (S)-4-(2-amino-2-
carboxyethyl)benzoic acid;

2-amino-2-cyclopropylacetic acid, such as (S)-2-amino-2-cyclopropylacetic
acid;

2-amino-3-(3,4-dihydroxyphenyl)propanoic acid, such as (S)-2-amino-3-
(3,4-dihydroxyphenyl)propanoic acid;

N6,N6-dimethyl-lysine, such as N6,N6-dimethyl-L-lysine;
Né6-isopropyl-lysine, such as Né-isopropyl-L-lysine;

N6-methyl-lysine, such as N6-methyl-L-lysine;
N6,N6,N6-trimethyl-lysine, such as N6, N6,N6-trimethyl-L-lysine;
2-amino-3-(methyl(phenyl)amino)propanoic acid, such as (S)-2-amino-3-

(methyl(phenyl)amino)propanoic acid;
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2-amino-3-(3-hydroxyphenyl)propanoic acid, such as (S)-2-amino-3-(3-
hydroxyphenyl)propanoic acid;

(4-aminobutyl)glycine;

methyl-alanine, such as methyl-L-alanine;

2-(methylamino)heptanedioic acid, such as (S)-2-(methylamino)heptanedioic
acid;

methyl-L-aspartate, such as methyl-L-aspartate;
N6-diazo-N2-methyl-L-lysine, such as N6-diazo-N2-methyl-lysine;
2-amino-3-(piperidin-4-yl)propanoic acid, such as (S)-2-amino-3-(piperidin-
4-yl)propanoic acid;

2-amino-2-(piperidin-4-yl)acetic acid, such as (S)-2-amino-2-(piperidin-4-
yDacetic acid;

methyl-cysteine, such as methyl-L-cysteine;
4-amino-2-(methylamino)butanoic acid, such as (S)-4-amino-2-
(methylamino)butanoic acid;

3-amino-2-(methylamino)propanoic acid, such as (S)-3-amino-2-
(methylamino)propanoic acid,;

methyl-D-homocysteine;

methyl-D-lysine;

methyl-D-tryptophan;

methyl-glutamate, such as methyl-L-glutamate;

methyl-homocysteine, such as methyl-L-homocysteine;
2-(methylamino)hexanedioic acid, such as (S)-2-(methylamino)hexanedioic
acid;

5-mercapto-2-(methylamino)pentanoic acid, such as (S)-5-mercapto-2-
(methylamino)pentanoic acid;

7-amino-2-(methylamino)heptanoic acid, such as (S)-7-amino-2-
(methylamino)heptanoic acid;

methyl-homoserine, such as methyl-L-homoserine;
methyl-homoselenocysteine, such as methyl-L-homoselenocysteine;
methyl-lysine, such as methyl-L-lysine;

methyl-norleucine, such as methyl-L-norleucine
5-amino-2-(methylamino)pentanoic acid, such as (S)-5-amino-2-
(methylamino)pentanoic acid;

methyl-phenylalanine, such as Methyl-L-phenylalanine;
2-methyl-2-(methylamino)pent-4-ynoic acid;

2-(methylamino)pent-4-ynoic acid;
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Nva(NH-NH2) 2-amino-5-hydrazineylpentanoic acid, such as (S)-2-amino-5-
hydrazineylpentanoic acid;

Phg 2-amino-2-phenylacetic acid, such as (S)-2-amino-2-phenylacetic acid;

Pic4 4-aminopiperidine-4-carboxylic acid;

PipzaA 2-amino-3-(piperazin-1-yl)propanoic acid, such as (S)-2-amino-3-(piperazin-

Ser(3-azetidine)

1-yl)propanoic acid;

O-(azetidin-3-yl)-serine, such as O-(azetidin-3-yl)-L-serine;

Ser(Ph) O-phenyl-serine, such as O-phenyl-L-serine;

Tme O-methyl-threonine, such as O-methyl-L-threonine;

trans-Hyp L-hydroxyproline;

Tyr(OBn) 2-amino-3-(4-(benzyloxy)phenyl)propanoic acid, such as (S)-2-amino-3-(4-
(benzyloxy)phenyl)propanoic acid; and

Tyr(Phe) 2-amino-3-(4-phenoxyphenyl)propanoic acid, such as (S)-2-amino-3-(4-

phenoxyphenyl)propanoic acid.

[00253] Amino acids used in the disclosed peptides can be substituted with similar amino acids. In some
embodiments, an amino acid can be substituted with another amino acid with similar hydrophobicity. In
some embodiments, an amino acid can be substituted with another amino acid with similar
hydrophilicity. In some embodiments, an amino acid can be substituted with another amino acid with
similar size. In some embodiments, an amino acid can be substituted with another amino acid with
similar charge. In some embodiment, an amino acid can be substituted with another amino acid with a
similar functional group. In some embodiments, an amino acid can be substituted with another amino
acid with the same functional group.

[00254]In some embodiments, an amino acid described herein can be replaced with a derivative thereof.
Examples of an amino acid substitution or derivative include derivatives having an amine, amide, ester,
or carboxyl group as the C-terminus and/or N-terminus thereof. Additional examples of amino
acid/peptide derivatives include those obtained by modification such as phosphorylation, alkylation (e.g.,
methylation), acetylation, adenylylation, ADP-ribosylation, or glycosylation and fused protein obtained
by fusion with another peptide or protein. These derivatives can be prepared by those skilled in the art in
a known manner or a method based thereon. An amino acid derivative further encompasses the amino
acids that have the same functional groups but with different lengths of the side chain (e.g., LysAc vs.
OmAc and cysteine vs. homocysteine). An amino acid derivative further encompasses amino acids with a
different aromatic moiety compared to the canonical amino acid (e.g., the indole in tryptophan vs the 7-
azaindole in 7-AzaTrp; the phenyl in phenylalanine vs the pyridine in 4Py). An amino acid derivative
further encompasses amino acids with optional substituents, i.e., optionally substituted amino acid.
[00255]In some embodiments, a derivative of an amino acid is selected from amino acids having one,
two or three substituents based on the amino acid, and wherein the substituents are independently
selected from halogen, -CN, -NHa, -NH(C:-Csalkyl), -N(C:-Csalkyl),, oxo, -OH, -CO-H, -CO,-C:-
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Csalkyl, -C(=0)NH., -C(=0)NH(C;-Csalkyl), -C(=0)N(C;-Csalkyl),, -S(=0).NH., -S(=0).NH(C;-
Csalkyl), -S(=0).N(C;-Csalkyl),, C;-Cs alkyl, C;-Cs heteroalkyl, C,-Cs alkoxy, Cs-Coaryl, Cs-Cs
cycloalkyl, 6-to 10- membered heterocycloalkyl, and 6- to 10- membered heteroaryl. In some
embodiments, the derivative is selected from amino acids having one or two substituents based on the
amino acid, and wherein the substituents are independently selected from halogen, -CN, -NH,, -NH(C,-
Csalkyl), -N(C:1-Csalkyl),, oxo, -OH, -CO,H, -CO,-C;-Csalkyl, -C(=0)NHo,, -C(=0)NH(C:-Csalkyl), -
C(=0)N(Ci-Csalkyl),, and Ci-Cs alkyl. In some embodiments, the derivative is selected from amino acids
having one or two substituents based on the amino acid, and wherein the substituents are independently
selected from halogen, -CN, -NH», -NH(C:-Csalkyl), -N(C;-Csalkyl),, and C:-Cs alkyl. In some
embodiments, the derivative is selected from amino acids having one or two substituents based on the
amino acid, and wherein the substituents are independently selected from Ci-Cs alkyl.

[00256] In some embodiments, a derivative of an amino acid is selected from amino acids that have the
similar hydrophilicity or hydrophobicity compared to the amino acid. Thus, in some embodiments, a
positively charged amino acid can be a derivative of another positively charged amino acid. In some
embodiments, a negatively charged amino acid can be a derivative of another negatively charged amino
acid. In some embodiments, a zwitterionic amino acid can be a derivative of another zwitterionic amino
acid.

[00257] In some embodiments, a hydrophilic amino acid has an electrically charged side chain. In some
embodiments, a hydrophilic amino acid has a positive charge. In some embodiments, a hydrophilic
amino acid has a negative charge. In some embodiments, a hydrophilic amino acid 1s zwitterionic (e.g.,
KCOpipzaa). In some embodiments, a hydrophilic amino acid comprises a -OH, COOH, -NH- or NH,
moiety. In some embodiments, a hydrophilic amino acid comprises -OH, -C(O)OH, -NHC(=NH)NHo, -
NHC(O)NHa, -C(O)NH:, or -NHC(O)CHs. In some embodiments, a hydrophilic amino acid comprises a
side chain of C,Cshydroxyalkyl, C,Csaminoalkyl, -Co.s alkylene-NH-C(=NH)-NHa, -Co.s alkylene-CO-
NHa, -Co.s alkylene-COOH, or -NH-CO-C,.¢ alkyl.

[00258]In some embodiments, a hydrophobic amino acid is not charged. In some embodiments, a
hydrophobic amino acid contains at least 2 contiguous carbon atoms. In some embodiments, a
hydrophobic amino acid comprises at least 3 contiguous carbon atoms, either linear or branched. In some
embodiments, a hydrophobic amino acid comprises at least 4 contiguous carbon atoms, either linear or
branched. In some embodiments, a hydrophobic amino acid comprises at least 5 contiguous carbon
atoms, either linear or branched. In some embodiments, a hydrophobic amino acid comprises an ethylene
moiety in the side chain. In some embodiments, a hydrophobic amino acid comprises a propylene moiety
in the side chain. In some embodiments, a hydrophobic amino acid comprises a butylene moiety in the
side chain. In some embodiments, a hydrophobic amino acid comprises phenyl moiety. In some
embodiments, a hydrophobic amino acid comprises a heteroaryl moiety. In some embodiments, a
hydrophobic amino acid is Trp, Tyr, Phe, or derivatives thereof.

[00259] In some embodiments, a derivative of an amino acid is selected from amino acids that have the

same functional group as the amino acid, and wherein the derivative has a different length of a side chain
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compared to the amino acid. In some embodiments, a derivative of an amino acid is selected from amino
acids that have the same charge compared to the amino acid. In some embodiments, a derivative of an
amino acid is selected from amino acids that have the same polarity compared to the amino acid. In some
embodiments, an amino acid comprising an aromatic group can be a derivative of another amino acid
having an aromatic group. In some embodiments, an amino acid comprising a phenyl can be a derivative
of another amino acid having a phenyl. In some embodiments, an amino acid comprising a heteroaryl can
be a derivative of another amino acid having a heteroaryl.

[00260]In some embodiments, an amino acid comprising a cycloalkyl group can be a derivative of
another amino acid having a cycloalkyl group. In some embodiments, an amino acid comprising a
heterocycloalkyl group can be a derivative of another amino acid having a heterocycloalkyl group.
[00261]In some embodiments, a derivative of an amino acid is selected from amino acids that have
similar polarity and/or charge with the amino acid. For example, in some embodiments, a polar,
uncharged amino acid can be a derivative of another polar, uncharged amino acid (e.g., Hgn, Q, S, T,
Qglucaming),

[00262] In some embodiments, a derivative of an amino acid has the same number of hydrogen donor as
the amino acid. In some embodiments, a derivative of an amino acid has the same number of hydrogen
acceptor as the amino acid.

[00263]In some embodiments, the derivative has a molecular weight that does not vary for more than 14,
28, 30, 45 or 60 g/mol compared to the amino acid. In some embodiments, the derivative has a molecular
weight that does not vary for more than 14 g/mol compared to the amino acid. In some embodiments, the
derivative has a molecular weight that does not vary for more than 50 g/mol compared to the amino acid.
In some embodiments, the derivative has a molecular weight that does not vary for more than 28 g/mol
compared to the amino acid.

[00264] An amino acid derivative further encompasses amino acids wherein a functional group is
substituted with another functional group having similar properties, e.g., a cysteine can be substituted
with a homocysteine. In some embodiments, an aryl functional group can be substituted with an aryl or
heteroaryl group. In some embodiments, a heteroaryl functional group can be substituted with an aryl or
heteroaryl group. In some embodiments, an amino functional group can be substituted with an NH(alkyl)
group.

[00265] As used herein, the expression “conservative amino acid substitution” refers to a substitution of
functionally equivalent or similar amino acids. A conservative amino acid substitution in a peptide brings
about a static change to the amino acid sequence of the peptide. For example, one or two or more amino
acids having similar polarity act functionally equivalent to each other and bring about a static change in
the amino acid sequence of the peptide. In general, a substitution within a certain group may be
considered conservative regarding structure and function. However, as is clear to a person having
ordinary skill in the art, the role played by a defined amino acid residue may be determined by its
implication in the three-dimensional structure of the molecule containing the amino acid. For example, a

cysteine residue in an oxidized-type (disulfide) form may have a lower polarity than that of a reduced-

208



WO 2025/137441 PCT/US2024/061269

type (thiol) form. The long aliphatic part of the arginine side chain may constitute structurally and
functionally important features. Furthermore, the side chain (tryptophan, tyrosine, phenylalanine)
including an aromatic ring may contribute to ion-aromatic interaction or cation-pi interaction. In such a
case, even if the amino acids having these side chains are substituted for amino acids belonging to the
acidic or non-polar groups, they may be structurally and functionally conservative. There is a possibility
that residues such as proline, glycine, cysteine (disulfide form) have a direct effect on the three-
dimensional structure of the main chain and often may not be substituted without structural distortion.
[00266] Conservative amino acid substitution, as shown below, includes specific substitution based on the
similarity of side chains (for example, substitutions are described in Lehninger, Biochemistry, Revised 2nd
Edition, published in 1975, pp. 73 to 75: L. Lehninger, Biochemistry, 2nd edition, pp. 73 to 75, Worth
Publisher, New York (1975)), incorporated herein by reference, and typical substitution.
[00267] Hydrophobic amino acids include amino acids that exhibit hydrophobicity, including alanine
(also referred to as “Ala” or simply “A”), glycine (also referred to as “Gly” or simply “G”), valine (also
referred to as “Val” or simply “V?), leucine (also referred to as “Leu” or simply “L”), isoleucine (also
referred to as “Ile” or simply “I”), proline (also referred to as “Pro” or simply “P”), phenylalanine (also
referred to as “Phe” or simply “F”), tryptophan (also referred to as Trp” or simply “W™), tyrosine (also
referred to as “Tyr” or simply “Y™), and methionine (also referred to as “Met” or simply “M”).
[00268] Exemplary hydrophobic amino acids may be further divided into the following groups:
o Aliphatic amino acids: Amino acids having a fatty acid or hydrogen in the side chain, including
e.g., Ala, Gly, Val, Ile, and Leu.
o Aliphatic/branched-chain amino acids: Amino acids having a branched fatty acid in the side
chain, including e.g., Val, Ile, and Leu.
e Aromatic amino acids: Amino acids having an aromatic ring in the side chain, including e.g.,
Trp, Tyr, and Phe.
[00269] In some embodiments, a hydrophobic amino acid has a C;-Cs alkyl, cycloalkyl, or
heterocycloalkyl, wherein the alkyl, cycloalkyl, and heterocycloalkyl are each independently, optionally
substituted. In some embodiments, a hydrophobic amino acid has a C:-Cs alkyl, cycloalkyl, or
heterocycloalkyl, wherein the alkyl, cycloalkyl, and heterocycloalkyl are each unsubstituted. In some
embodiments, a hydrophobic amino acid has a C;-Cs unsubstituted alkyl.
[00270] Hydrophilic amino acids include amino acids that exhibit hydrophilicity, including e.g., serine
(also referred to as “Ser” or simply “S”), threonine (also referred to as “Thr” or simply “T”), cysteine
(also referred to as “Cys” or simply “C”), asparagine (also referred to as “Asn” or simply “N”),
glutamine (also referred to as “Gln” or simply “Q”), aspartic acid (also referred to as “Asp” or simply
“D7), glutamic acid (also referred to as “Glu” or simply “E”), Elysine (also referred to as “Lys” or simply
“K”), arginine (also referred to as “Arg” or simply “R”), and histidine (also referred to as “His™ or “H”).
[00271] Exemplary hydrophilic amino acids may be further divided into the following groups:
e Acidic amino acids: Amino acids whose side chains exhibit acidity, including Asp and Glu.

» Basic amino acids: Amino acids whose side chains exhibit basicity, including Lys, Arg, and His.
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e Neutral amino acids: Amino acids whose side chains exhibit neutrality, including Ser, Thr, Asn,
Gln, and Cys.

[00272] Exemplary hydrophilic amino acids include, for example, D, Q, E, S, N, T, C, H, or a derivative
thereof.
[00273] Examples of the amino acids include natural protein L-amino acids, unnatural amino acids, and
chemically synthesized compounds having properties known in the art as characteristics of an amino
acid. Examples of the unnatural amino acids include, but not limited to, a,o-disubstituted amino acids
(such as a-methylalanine), N-alkyl-o-amino acids, N-alkyl-f-amino acids, D-amino acids, f-amino acids,
and a-hydroxy acids, each having a backbone structure different from that of natural amino acids; amino
acids (such as norleucine and homobhistidine) having a side-chain structure different from that of natural
amino acids; amino acids (such as “homo” amino acids, homophenylalanine, and homohistidine) having
extra methylene in the side chain thereof; and amino acids (such as cysteic acid) obtained by substituting
a carboxylic acid functional amino group in the side chain thercof by a sulfonic acid group.
[00274] The peptides described herein can comprise one or more unnatural amino acids. Unnatural amino
acids include, but are not limited to, (1) amino acids corresponding to an amino acid residue on a
polypeptide subjected to modification after expression (ex. phosphorylated tyrosine, acetylated lysine, or
farnesylated cysteine), (2) amino acids that cannot be used in expression on a ribosome but occur
naturally, and (3) artificial amino acids that do not occur naturally (unnatural amino acids). Non-limiting
examples of unnatural amino acids include: p-acetyl-L-phenylalanine, p-iodo-L-phenylalanine, p-
methoxyphenylalanine, O-methyl-L-tyrosine, p-propargyloxyphenylalanine, p-propargyl-phenylalanine,
L-3-(2-naphthyl)alanine, 3-methyl-phenylalanine, O-4-allyl-L-tyrosine, 4-propyl-L-tyrosine, tri-O-acetyl-
GlcNAcp-serine, L-Dopa, fluorinated phenylalanine, isopropyl-L-phenylalanine, p-azido-L-
phenylalanine, p-acyl-L-phenylalanine, p-benzoyl-L-phenylalanine, Boronophenylalanine, O-
propargyltyrosine, L-phosphoserine, phosphonoserine, phosphonotyrosine, p-bromophenylalanine,
selenocysteine, p-amino-L- phenylalanine, isopropyl-L-phenylalanine, and azido-lysine (AzK). In some
embodiments, the unnatural amino acid is an unnatural analogue of a tyrosine amino acid; an unnatural
analogue of a glutamine amino acid; an unnatural analogue of a phenylalanine amino acid; an unnatural
analogue of an alanine amino acid; an unnatural analogue of a serine amino acid; an unnatural analogue
of a threonine amino acid; an alkyl, aryl, acyl, azido, cyano, halo, hydrazine, hydrazide, hydroxyl,
alkenyl, alkynl, ether, thiol, sulfonyl, seleno, ester, thioacid, borate, boronate, phospho, phosphono,
phosphine, heterocyclic, enone, imine, aldehyde, hydroxylamine, keto, or amino substituted amino acid,
or a combination thereof. In some embodiments, the unnatural amino acid is an amino acid with a
photoactivatable cross-linker; a spin-labeled amino acid; a fluorescent amino acid; a metal binding amino
acid; a metal-containing amino acid; a photocaged and/or photoisomerizable amino acid; a biotin or
biotin-analogue containing amino acid; a keto containing amino acid; an amino acid comprising
polyethylene glycol or polyether; a heavy atom substituted amino acid; a chemically cleavable or
photocleavable amino acid; an amino acid with an elongated side chain; an amino acid containing a toxic

group; a sugar substituted amino acid; a carbon-linked sugar-containing amino acid; a redox-active
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amino acid; an a-hydroxy containing acid; an amino thio acid; an o, o-disubstituted amino acid; a B-
amino acid; a cyclic amino acid other than proline or histidine, or an aromatic amino acid other than
phenylalanine, tyrosine or tryptophan.

[00275] Unnatural amino acids include, for example, N-alkyl amino acids in which a natural amino acid
described above is N-alkylated, e.g., those modified with lower alkyl groups (for example, of C1 to C35,
Cl1 to C3, and C1) in which the nitrogen forming a peptide bond is branched or not branched. Exemplary
N-alkyl amino acids include, e.g., N-ethyl amino acid, N-butyl amino acid, and N-methyl amino acid.
Also included are amino acids to which a functional group is further added to the side chain of a natural
amino acid or substituted for another functional group (for example, an amino acid having a substitution
or an addition in a part such as an arylene group, an alkylene group, or the like of the side chain; an
amino acid wherein the arylene group or the alkyl group of the side chain has an increased C-number; an
amino acid having a substitution in the aromatic ring of the side chain; a heterocyclic or condensed cyclic
amino acid; or the like). Exemplary N-alkyl amino acids further include, e.g., N-alkyllysine and N-
methyllysine.

[00276] In a non-limiting manner, unnatural amino acids include, but are not limited to N-methyl amino
acids, (3-Azetidine)-hAla, (5-Cl) D-Trp, (5-Me) D-Trp, (5-MeQ) D-Trp, (6-Me) D-Trp, (7-Me) D-Trp,
(D/L)Hly, (R8Benzyl) D-Trp, (R-BBenzyl) Trp, (R-BCyclopropyl) D-Trp, (R-BCyclopropyl) Trp, (R-
Blsobutyl) D-Trp, (R-Blsobutyl) Trp, (R-Blsopropyl) D-Trp, (R-Blsopropyl) Trp, (R-pMe) D-Trp, (R-
BMe) Phe, (R-PMe) Trp, (R-BNeopentyl) D-Trp, (R-BNeopentyl) Trp, (R-BPhenyl) D-Trp, (R-BPhenyl)
Trp, (R-BPropyl) D-Trp, (R-PPropyl) Trp, (R-BSecbutyl) D-Trp, (R-BSecbutyl) Trp, (S-BBenzyl) D-Trp,
(S-BBenzyl) Trp, (S-BCyclopropyl) D-Trp, (S-BCyclopropyl) Trp, (S-Blsobutyl) D-Trp, (S-Blsobutyl)
Trp, (S-Plsopropyl) D-Trp, (S-PIsopropyl) Trp, (S-BMe) D-Trp, (S-fMe) Phe, (S-fMe) Trp, (S-
PNeopentyl) D-Trp, (S-pNeopentyl) Trp, (S-pPhenyl) D-Trp, (S-BPhenyl) Trp, (S-pPropyl) D-Trp, (S-
BPropyl) Trp, (S-BSecbutyl) D-Trp, (S-PSecbutyl) Trp, (BGeminal methyl) D-Trp, (BGeminal methyl)
Trp, 2-aza-Trp, 3,3-diPhe, 3,5-diF Tyr, 3MeO-Phe, 3N-Tyr, 3Pal, 4-aminomethyl Phe, 4-aza-Trp, 4MeO-
Phe, 4-oxa Lys, 4-oxa NMe-Lys, 4Pal, 5-aza-Trp, 5FY / 5F-Tyr, 6-aza-Trp, 7-aza-Trp, Alt, Aph(Hor),
azalys, Aza-Trp, Bzt, Cba, Cba3N, Cbg, Cha, ChadN, Cha4NH2, Chg4N, Cpg, D-6F-Trp, D-Aph(Cbm),
D-Lys, D-Phg, D-Tpi, D-Trp, D-Tyr, F2CON, F3CON, F4COO, G(cPr), L-DOPA, Lys(diMe), Lys(iPr),
Lys(Me), Lys(triMe), Mpd, mTyr, Nlys, NMe-Ala, NMe-Amp, NMe-Asp, NMe-Azidolysine, NMe-
ChadN, NMe-Chg4N, NMe-Cys, NMe-Dab, NMe-Dap, NMe-D-Hcy, NMe-dLys, NMe-D-Trp, NMe-
Glu, NMe-Hcy, NMe-hGlu, NMe-hHcy, NMe-hLys, NMe-Hse, NMe-Hse(Se), NMe-Lys, NMe-Nle,
NMe-Orn, NMe-Phe, NMe-propargyl alanine, NMe-propargyl glycine, Nva(NH-NH2), Phg, Pic4,
PipzaA, Ser(3-azetidine), Ser(Ph), Tme, trans-Hyp, Tyr(OBn), Tyr(Phe), and the like. Note that D-amino
acids such as d-alanine may be classified as D-amino acids, but they may also be classified according to
the properties of their side chains, and N-methyl amino acids may be classified as N-alkyl amino acids
and may also be classified according to the property of the side chain.

[00277] In some embodiments, the unnatural amino acids incorporated into the peptides include one or

more of: 1) aketone functional group (as found in para or meta acetyl-phenylalanine) that can be
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specifically reacted with hydrazines, hydroxylamines and their derivatives (Addition of the keto
functional group to the genetic code of Escherichia coli. Wang L, Zhang Z, Brock A, Schultz P G. Proc
Natl Acad Sci USA. 2003 Jan. 7; 100(1):56-61; Bioorg Med Chem Lett. 2006 Oct. 15; 16(20):5356-9.
Genetic introduction of a diketone-containing amino acid into proteins. Zeng H, Xie J, Schultz P G), 2)
azides (as found in p-azido-phenylalanine) that can be reacted with alkynes via copper catalyzed “click
chemistry” or strain promoted (3+2) cycloadditions to form the corresponding triazoles (Addition of p-
azido-L-phenylalanine to the genetic code of Escherichia coli. Chin J W, Santoro S W, Martin A B, King
D S, Wang L, Schultz P G. J Am Chem Soc. 2002 Aug. 7; 124(31):9026-7; Adding amino acids with
novel reactivity to the genetic code of Saccharomyces cerevisiac. Deiters A, Cropp T A, Mukherji M,
Chin J W, Anderson J C, Schultz P G. J] Am Chem Soc. 2003 Oct. 1; 125(39):11782-3), or azides that can
be reacted with aryl phosphines, via a Staudinger ligation (Selective Staudinger modification of proteins
containing p-azidophenylalanine. Tsao M L, Tian F, Schultz P G. Chembiochem. 2005 December;
6(12):2147-9), to form the corresponding amides, 3) alkynes that can be reacted with azides to form the
corresponding triazole (In vivo incorporation of an alkyne into proteins in Escherichia coli. Deiters A,
Schultz P G. Bioorg Med Chem Lett. 2005 Mar. 1; 15(5):1521-4), and 4) boronic acids (boronates) than
can be specifically reacted with compounds containing more than one appropriately spaced hydroxyl
group or undergo palladium mediated coupling with halogenated compounds (Angew Chem Int Ed Engl.
2008 47(43):8220-3. A genectically encoded boronate-containing amino acid., Brustad E, Bushey M L,
Lee J W, Groff D, Liu W, Schultz P G).

Isomers/Stereoisomers

[00278] In some embodiments, the compounds described herein exist as geometric isomers. In some
embodiments, the compounds described herein possess one or more double bonds. The compounds
presented herein include cis, trans, syn, anti, entgegen (E), and zusammen (Z) isomers as well as the
corresponding mixtures thereof. In some situations, the compounds described herein possess one or more
chiral centers and each center exists in the R configuration or § configuration. The compounds described
herein include diastereomeric, enantiomeric, and epimeric forms as well as the corresponding mixtures
thereof. In additional embodiments of the compounds and methods provided herein, mixtures of
enantiomers and/or diasterecisomers, resulting from a single preparative step, combination, or
interconversion are useful for the applications described herein. In some embodiments, the compounds
described herein are prepared as thetr individual stereoisomers by reacting a racemic nuxture of the
compound with an optically active resolving agent to form a pair of diastereoisomeric compounds,
separating the diastercomers, and recovering the optically pure enantiomers. In some embodiments,
dissociable complexes are preferred. In some embodiments, the diastercomers have distinet physical
propertics (¢.g.. melting points, botling points, solubilities, reactivity, etc.) and are separated by taking
advantage of these dissimilarities. In some embodiments, the diastereomers are separated by chiral
chromatography, or preferably, by separation/resolution techniques based upon differences in solubility.

In some embodiments, the optically pure enantiomer is then recovered, along with the resolving agent.
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Tautomers

100279] A "tautomer" refers to a molecule wherein a proton shift from one atom of a molecule to
another atom of the same molecule is possible. The compounds presented herein, in certain
embodiments, exist as tautomers. In circumstances where tautomerization is possible, a chemical
equilibrium of the tautomers will exist. The exact ratio of the tavtomers depends on several factors,

including physical state, temperature, solvent, and pH. Some examples of tautomeric equilibrium include:
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[00280] In some mnstances, the compounds disclosed heren exist in tautomeric forms. The structures of
said compounds are illustrated in the one tautomeric form for clanty. The alternative tautomeric forms

are expressly included in this disclosure.

Labeled Compounds

[00281] In some embodiments, the compounds described herein exist in their isotopically-labeled forms.
In some embodiments, the methods disclosed herein include methods of treating discases by
administering such isotopically-labeled compounds. In some embodiments, the methods disclosed herein
include methods of treating discases by administering such isotopically-labeled compounds as
pharmaceutical compositions. Thus, in some embodiments, the compounds disclosed herein include
isotopically-labeled compounds, which are identical to those recited herein, but for the fact that one or
more atoms are replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually found i nature. Examples of isotopes that can be incerporated into
compounds described herein, or a solvate, or stereoisomer thereof, include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorous, sulfar, fluorine, and chloride, such as °H, *H, C, *C, "N, %0, "0, *'P,
p g F. and *°Cl, respectively. Compounds described herein, and the pharmaceuticaily acceptable

salts, solvates, or stercoisomers thereof which contain the aforementioned isotopes and/or other isotopes
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of other atoms are within the scope of this disclosure. Certain isotopically-labeled compounds, for
example those into which radicactive isctopes such as *H and "C are incorporated. are useful in drug

14

and/or substrate tissue distribution assays. Tritiated, i.¢ ., °H and carbon-14, i, '*C. isotopes are notable
for their case of preparation and detectability. Further, substitution with heavy isotopes such as
deuterium, 7.e., “H, produces certain therapeutic advantages resulting from greater metabolic stability, for
example increased i# vive half-life or reduced dosage requirements. In some embodiments, the
isotopically labeled compound or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof is
preparcd by any suitable method.

[00282] In some embodiments, the compounds described heremn are labeled by other means, including,

but not limited to, the use of chromophores or fluorescent moieties, bioluminescent labels, or

chemiluminescent labels.

Pharmaceutically acceptable salts.

[00283] In some embodiments, the conjugates described herein exist as their pharmaceutically
acceptable salts. In some embodiments, the conjugates disclosed herein include their pharmaceutically
acceptable salts.

[00284] In some embodiments, the conjugates described herein possess acidic or basic groups and
therefore react with any of a namber of inorgante or organic bases, and inorganie and organic acids, to
form a pharmaceutically acceptable salt. In some embodiments, these salts are prepared in sifu during the
final isolation and purification of the conjugates disclosed herein, or by separately reacting a purified
conjugate in its free form with a suitable acid or base, and isolating the salt thus formed.

[00285] Examples of pharmaceutically acceptable salts include those salts prepared by reaction of the
compounds described herein with a mineral acid, organic acid, or inorganic base, such salts including
acetate, acrvlate, adipate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate, bisulfite, bromide,
butyrate, butyn-1.4-dioate, camphorate, camphorsulfonate, caproate, caprylate, chlorobenzoate, chloride,
citrate, cyclopentanepropionate, decanocate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptanoate, glycerophosphate, glycolate,
hemisulfate, heptanoate, hexanoate, hexyne-1,6-dicate, hydroxybenzoate, y-hydroxybutyrate,
hydrochloride, hvdrobromide, hydroiodide, 2-hvdroxyethanesulfonate, iodide, isobutyrate, lactate,
maleate, malonate, methanesuifonate, mandelate, metaphosphate, methanesulfonate, methoxybenzoate,
methylbenzoate, monohydrogenphosphate, 1-napthalenesulfonate, 2-napthalenesulfonate, nicotinate,
nitrate, palmoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate,
pyrosulfate, pyrophosphate, propiolate, phthalate. phenylacetate, phenylbutyrate, propanesulfonate,
salicylate, succinate, sulfate, sulfite, succinate, suberate, sebacate, sulfonate, tartrate, thiocyanate,
tosylate, undeconate, and xylenesulfonate.

[00286] Further, the conjugates described herein can be prepared as pharmaceutically acceptable salts
formed by reacting the free base form of the conjpugate with a pharmaceutically acceptable inorganic or

organic acid, mcluding, but not limited to, inorganic acids such as hydrochlotic acid, hydrobromic acid,
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sulfuric acid, nitric acid, phosphoric acid, metaphosphoric acid, and the like; and organic acids such as
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid. glycolic acid, pyruvic acid, lactic
acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, p-toluenesulfonic acid. tartaric
acid, trifluoroacetic acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl}benzoic acid, cinnamic acid,
mandelic acid, arvisulfonic acid, methanesuifonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 4-methylbicyelo-

12.2 2joct-2-ene-1-carboxylic acid, gluccheptonic acid, 4,4’ -methvlenebis-(3-hydroxy-2-cne-1-
carboxyhic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lavtyl sulfuric
acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, and mucomc acid.
[00287] In some embodiments, the conjugates described herein which comprise a free acid group react
with a suttable base, such as the hvdroxide, carbonate, bicarbonate, or sulfate of a pharmaceutically
acceptable metal cation, with ammonia, or with a pharmaceutically acceptable organic primary,
secondary, tertiary, or quaternary amine. Representative salts mclude the alkali or alkaline earth salts,
like Tithium, sodium, potassium, calctum, and magnesium, and aluminum salts, and the like. [ustrative
examples of bases include sodium hydroxide, potassium hydroxide, choline hydroxide, sodium
carbonate, N'(C1.s alkyl)s, and the like.

[00288] Representative orgamie amines useful for the formation of base addition salts include
ethylamine, diethylamine, ethylenediamine, ethanolamine, diethanolamine, piperazine, and the iike. It
should be understood that the compounds described herein aiso include the quaternization of any basic
nitrogen-containing groups they contain. In some embodiments, water or oil-soluble or dispersible

products are obtained by such quaternization.

Solvates.

100289] In some embodiments, the conjugates described herein exist as solvates. Solvates contain either
stoichiometric or non-stoichiometric amounts of a solvent, and, in some embodiments, are formed during
the process of crystallization with pharmaceutically acceptable solvents such as water, ethanol, and the
like. Hydrates are formed when the solvent is water, or alcoholates are formed when the solvent is
alcohol. Solvates of the conjugates described herein can be conveniently prepared or formed during the
processes described hercin. In addition, the conjugates provided herein can exist in unsolvated as well as
solvated forms. In general, the solvated forms are considered equivalent to the unsolvated forms for the
purposes of the compounds and methods provided herein. Accordingly, one aspect of the present
disclosure pertains to hvdrates and solvates of conjugates of the present disclosure and/or their
phamaceutical acceptable salts, as described herein, that can be isolated and characterized by methods
known in the art, such as, thermogravimetric analysis (TGA), TGA-mass spectroscopy, TGA-Infrared
spectroscopy, powder X-ray diffraction (PXRD), Karl Fisher titration, high resolution X-ray diffraction,

and the like.

Preparation of the Conjugates
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100290] The disclosure provides methods of preparing and making the conjugates described herein.
100291 The compounds used in the reactions described herein are made according to organic synthesis
techniques known to those skilled in this art, starting from commercially available chemicals and/or from
compounds described in the chemical literature. “Commercially available chemicals™ are obtained from
standard commercial sources including ABX advanced biochemical compounds GmbH (Radeberg,
Germany}, Acros Organics (Pittsburgh, PA), Aldrich Chemical (Milwaokee, W1, including Sigma
Chemical and Fluka}, Apin Chemicals Lid. (Milton Park, UK), Avidity Science (U.S5.A .}, Avocado
Rescarch (Lancashire, UK.}, BDH, Inc. (Toronto, Canada), Bionet (Comwall, UK.}, Chem Service Inc.
{West Chester, PA), Crescent Chemical Co. (Hauppauge, NY), Eastman Organic Chemucals, Eastman
Kodak Company (Rochester, NY), Fisher Scientific Co. (Pittsburgh, PA), Fisons Chemicals (Letcestershire,
UK), Frontier Scientific {Logan, UT), ICN Bromedicals, Inc. {Costa Mesa, CA}. ITM (Munich, Germany),
Key Organics (Comwall, UK\), Lancaster Synthesis (Windham, NH), Maybridge Chemical Co. Ltd.
{(Comwall, UK}, Panish Chemical Co. (Orem, UT), Plaltz & Bauer, Inc. (Waterbury, CN), Polyorganix
(Houston, TX), Pierce Chemical Co. {(Rockford, IL), Riedel de Haen AG (Hanover, Germany), Sigma-
Aldrich (U.8.A)), Spectrum Quality Product, Inc. (New Brunswick, NJ), TCI America (Portland, OR),
Trans World Chemicals, Inc. (Rockville, MD), VWR (Radnor, PA, USA), Wako Chemicals USA, Inc.
(Richmond, VA), and Wuxi-Apptech Inc. (Shanghai, China).

Pharmaceatical Compositions

100292] The radiopharmaceutical conjugate described herein, including ¢.g., pharmaceutically
acceptable salt or solvate thereof, can be administered per se as a pure chemical or as a component of a
phamaceutically acceptable formulation. In some embodiments, a conjugate described herein 1s
combined with a pharmaceutically suitable or acceptable carrier selected on the basis of a chosen route of
administration and standard pharmaceutical practice as described, for example, in Remington: The
Science and Practice of Pharmacy (Gennaro, 21* Ed. Mack Pub. Co., Easton, PA (2005)). Provided
herein is a phammaceutical composition comprising at least one conjugate described herein, ora
stereoisomer, pharmaceutically acceptable salt, amide, ester, solvate, or N-oxide thereof, together with
one or more pharmaceutically acceptable carriers. The carrier(s) (or excipient(s}) is acceptable or suitable
if the carrier is compatible with the other ingredients of the composition and not deleterious to the
recipient {i.c., the subject or patient) of the composition.

[00293] In one aspect, the disclosure provides a pharmaceutical composition comprising a herein
described conjugate, or a pharmaceutically acceptable salt or solvate thereof, and a pharmaceutically
acceptable excipient or carrier.

[00294] The conjugates and pharmaceutical compositions of the current disclosure can be administered
by any suitable means, including oral, topical (including buccal and sublingual}, rectal, vaginal,
transdermal, parenteral, subcutaneous, intraperitoneal, intrapulmonary, intradermal, intravenous,

intrathecal, epidural, and intranasal, etc.
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Method of Treatment

100295] In one aspect, the disclosure provides methods of treating a disease or condition in a subject in
need thereof. The methods can comprise administering a radiopharmaceutical conjugate to the subject in
need thercof. The methods can provide a therapeutic and/or prophylactic benefit to a subject in need
thereof comprising administering a radiopharmaceutical conjugate described herein.

[00296] The methods can comprise administering to a subject a radiopharmaceutical conjugate that
comprise a therapeutically effective amount of a conjugate or a pharmaceutically acceptable salt or
solvate thercof. In some embodiments, the subject has cancer. In some embodiments, the cancer is a sohid
tumor. In some embodiments, the cancer is an SSTR-associated cancer. In some embodiments, the cancer
is an SSTR2-associated cancer. In some embodiments, the cancer is a somatostatin receptor-positive
{SSTR+) cancer.

[00297] In some embodiments, the cancer is a neuroendocrine cancer, a lymphatic cancer, a pancreatic
caricer, a pituitary cancer, a breast cancer, a lung cancer, a stomach cancer, medulloblastoma, or
neurcblastoma. In some embodiments, the cancer 1s a glioblastoma. In some embodiments, the cancer is
a neuroendocrine cancer. In some embodiments, the neuroendocrine cancer 1s a neuroendocrine lung
cancer or a neuroendocrine pancreatic cancer. In some embodiments, the neuroendocrine cancer is a
Carcinoid tumor in the Tungs, gastrointestinal tract or thymus, Pancreatic neuroendocnne tumor (e.g.,
Gastrinoma, Insulinoma, Glucagonoma, YViPoma) Medullary thyvroid carcinoma, Merkel cell carcinoma,
Pheochromocytoma of the adrenal gland, Adrenal cancer, Smalil cell carcinoma (such as in the lungs), or
Large cell carcinoid tumor {such as in the lungs). In some embodiments, the cancer is a SSTR2+ lung
newroendocrine tumor. In some embodiments, the cancer is somatostatin receptor-positive (SSTR+)
gastroenteropancreatic neuroendocrine tumor (GEP-NET). In some embodiments, the cancer is small cell
Iung cancer (SCLC}. In some embodiments, the cancer is somatostatin receptor expressing (SSTR+)
extensive stage small cell lung cancer (ES-SCLC). In some embodiments, the radiopharmaceutical
conjugate is administered to the subject in an amount equivalent to about 1kBg/kg to about 0.2GBg/ksg
body weight per dose. In some embodiments, the radiopharmaceutical conjugate is administered to the
subject in an amount equivalent to about SkBg/kg to about 50,000kBg/kg body weight per dose. In some
embodiments, the radiopharmaceutical conjugate is administered to the subject in an amount equivalent
to about 20 kBg/kg to about 3,000kBg/kg body weight per dose. In some embodiments, the
radiopharmaceutical conjugate is administered to the subject in an amount equivalent to about 50 kBg/kg
to about 500 kBg/kg body weight per dose. In some embodiments, the radiopharmaceutical conjugate is
administered to the subject in an amount equivalent to about 30 kBg/kg to about 200 kBg/kg body weight
per dose. In some embodiments, the radiopharmmaceutical conjugate is administered to the subject in an
amount equivalent to about 60 kBg/kg to about 150 kBg/kg body weight per dose. In some embodiments,
the radiopharmaceutical conjugate is administered to the subject at a radioactivity of about 1 uCi to 1,000
pCi. In some embodiments, the radiopharmaceutical conjugate is administered to the subjectata
radicactivity of about 10 pCi to 500 uCi. In some embodiments, the radiopharmaceutical conjugate is

administered to the subject at a radioactivity of about 100 pCi to 500 uCi. In some embodiments, the
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radiopharmaceutical conjugate is administered to the subject at a radiocactivity of about 100 pCi to 300
uCi. In some embodiments, the radiopharmaceutical conjugate is administered to achieve a cumulative
dosc in the subject of about 10,000 kBq to about 100,000 kBq. In some embodiments, the
radiopharmaccutical conjugate is administered to achieve a cumulative dose in the subject of about
40,000 kBq to about 70,000 kBqg.

[00298] In some embodiments, provided herein are methods for killing a cell comprising contacting the
cell with a conjugate disclosed herein or a pharmaceutically acceptable salt or solvate thereof. In some
embodiments, the cell expresses a receptor described herein {c.g., SSTR). In some cmbodiments, the
conjugate or phanmaceutically acceptable salt or solvate thereof binds to a structure on the cell. In some
embodiments, the conjugate or pharmaceutically acceptable salt or solvate thereof releases a number of
alpha particles by natural radicactive decay. In some embodiments, the conjugate or pharmaceutically
acceptable salt or solvate thercof releases a number of beta particles, gamma rays, and/or Auger clectrons
by natural radicactive decay. The conjugate described herein can kill a cell by radiation. In some
embodiments, the conjugate kills the cell directly by radiation. In some embodiments, the radiation
creates, in the cell, oxidized bases, abasic sites, single-stranded breaks, double-stranded breaks, DNA
crosshink, chromosomal rearrangement, or a combination thereof. The conjugate can kill the cell by
inducing double-stranded DNA breaks. The released alpha particles can be sufficient to kill the cell. The
released alpha particles can be sufficient to stop cell growth. The conjugate can also kill the cell
mdirectly via the production of reactive oxygen species (ROS) such as free hvdroxyl radicals. In some
embodiments, the conjugate kills the cell indirectly by releasing tumor antigens from one or more
different cells, which can have vaccine effect. The conjugate can kill the cell by abscopal effect. The cell
can be a cancer cell. In some embodiments, the method comprises killing a cell with an alpha-particle
emitting radionuclide.

100299] After contacting a cell, the described conjugate can be intemalized by the cell. The
internalization can be mediated by cell receptors, cell membrane endocytosis, ete. In some embodiments,
rapid internalization rate into cancer cells accompanied by a stow externalization rate can offer
therapeutic benefit.

[00300] In one aspect, the disclosed conjugate or a pharmaceutically acceptable salt or solvate thereof is
configured to treat cancer by ablating tumor cells. The conjugate or a pharmaceutically acceptable salt or
solvate thereof may not modulate the biology of the tumor cell and/or the surrounding stroma. The
conjugate or a pharmaceutically acceptable salt or solvate thereof may not modulate immune celis.
{00301} Non-limiting examples of cancers to be treated by the methods of the present disclosure can
include melanoma (c.g., metastatic malignant melanoma), renal cancer (e.g., clear cell carcinoma),
prostate cancer (e.g., hormone refractory prostate adenocarcinoma), pancreatic adenocarcinoma, breast
cancer, colon cancer, lung cancer (e.g., non-small cell lung cancer, small cell lung cancer, extensive stage
small cell lung cancer), esophageal cancer, squamous cell carcinoma of the head and neck, liver cancer,
ovarian cancer, cervical cancer, thyvroid cancer, glioblastoma, glioma, leukemia, lymphoma, and other

neoplastic malignancics. In some embodiments, a subject or population of subjects to be treated with a
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radiopharmaceutical conjugate of the present disclosure have a solid tumor. In some embodiments, a
solid tumor is a melanoma, renal cell carcinoma, lung cancer, bladder cancer, breast cancer, cervical
cancer, colon cancer, gall bladder cancer, laryngeal cancer, liver cancer, thyroid cancer, stomach cancer,
salivary gland cancer, prostate cancer, pancreatic cancer, gastroenteropancreatic neuroendocrine tumor,
or Mertkel cell carcinoma. In some embodiments, a subject or population of subjects to be treated with a
radiopharmaceutical conjugate of the present disclosure have a hematological cancer. In some
embodiments, the subject has a hematological cancer such as Diffuse large B cell lvmphoma
(“DLBCL”), Hodgkin's lymphoma (“HL”), Non-Hodgkin’s lymphoma ('NHL”), Follicular lymphoma
{“FL”), acute myelowd leukemia ("AML”), or Multiple myeloma (“MM”). In some embodiments, a
subject or population of subjects to be treated having the cancer selected from the group consisting of
ovarian cancer, lung cancer and melanoma. The cancer can be an SSTR1-associated cancer. The cancer
can be an S8TR2-associated cancer. The cancer can be an SSTR3-~associated cancer. The cancer can be
an SSTR4-associated cancer. The cancer can be an S8TRS5-associated cancer. The cancer can be a
neuroendocring cancer, a lymphatic cancer, a pancreatic cancer, a pituitary cancer, a breast cancer, a
stomach cancer, medulloblastoma, or neuroblastoma. The cancer can be a neuroendocrine cancer. The
neuroendocring cancer can be recurrent. The neuroendocrine cancer can be refractory to a radiotherapy
that comprises beta-particle emitting radionuclide. The neuroendocrine cancer can be a neuroendocrine
lung cancer or a neuroendocrine pancreatic cancer. The neurcendocrine cancer can be a Carcinoid tumor
i the lungs, gastrointestmal tract or thymus, Pancreatic neuroendocrine tumor {e.g., Gastrinoma,
Insulinoma, Glucagonoma, ViPoma) Medullary thyroid carcinoma, Merkel cell carcinoma,
Pheochromocytoma of the adrenal gland, Adrenal cancer, Small cell carcinoma (such as in the lungs), or
Large cell carcinoid tumor (such as in the lungs). In some embodiments, the neuroendocrine cancer can
be a pancreatic neuroendocrine tumor (e.g. gastroenteropancreatic neurcendocrine temor (GEP-NET)). In
some embodiments, the neuroendocrine cancer can be a gastrointestinal neurcendocrine tumor (GI-NET).
In some embodiments, the neuroendocrine cancer can be gastroesophageal pancreatic neuroendocrine
tumor.

[00302] Gastroenteropancreatic neuroendocrine tumors, or GEP-NETSs, are rare tumors with an
incidence in the U.S. of 5 45 cases per 100,000. Despite this low incidence, many GEP-NETs follow a
more indolent discase course than other epithelial malignancies and thus the prevalence of GEP-NETs in
the U.S. is approximately 100,000. GEP-NET tumors can be aggressive and resistant to therapy and
based on the Surveillance, Epidemiclogy, and End Results database, metastatic disease is present at
diagnosis in 40-76% of cases. Depending on their morphology and proliferative activity, GEP-NETs can
be classified as well-differentiated tumors or poorly differentiated carcinomas. Well-differentiated GEP-
NETs can include low-grade (Grade 1, defined as tumors with a mitotic rate of 0 - 1 per 10 high power
field, or HPF, or a Ki67 index from 0-2%) and intermediate-grade tumors (Grade 2, defined as tumors
with a mitotic rate from 2-20 per 10 HPF or a Ki67 index from 3-20%}, whereas poorly differentiated
GEP-NETs can be high-grade (Grade 3, with a mitotic rate greater than 20 per 10 HPF ora Ki67 index

greater than 20%).
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100303] In some embodiments, the site of primary NETs in the digestive tract is the rectum, small
intestine, pancreas, stomach, colon, and/or appendix. In some embodiments, the GEP-NET is categorized
as hormonally functional (associated with signs and symptoms consistent with excess hormone
sceretion). In some embodiments, the GEP-NET is categorized as non-~functional tumors, with clinical
features and aggressiveness depending on the primary tumor site. In some embodiments, the cancer is
pancreatic neurcendocrine tumors (pNETs).

100304] In some embodiments, provided hercin are methods and conjugates for treating a discase or
condition. Exemplary discase or condition includes refractory or recurrent malignancies whose growth
may be infubited using the methods of treatment of the present disclosure. In some embodiments, the
disease or condition is a cancer. In some embodiments, the cancer is breast cancer, head and neck
squamous cell carcinoma, non-small cell lung cancer, small cell lung cancer, extensive stage small cell
lung cancer, hepatocellular cancer, colorectal cancer, gastric adenocarcinoma, pancreatic neuroendocrine
tumor (¢.g. gastroenteropancreatic neuroendocrine tumor), melanoma, or advanced cancer. In some
embodiments, a cancer to be treated by the methods of treatment of the present disclosure is selected
from the group consisting of carcinoma, squamous carcinoma, adenocarcinoma, sarcomata, endometrial
cancer, breast cancer, ovarian cancer, cervical cancer, fallopian tube cancer, primary peritoneal cancer,
colon cancer, colorectal cancer, squamous cell carcinoma of the anogenital region, melanoma, renal cell
carcinoma, lung cancer, non-small cell lung cancer, small cell lung cancer, extensive stage small cell
hing cancer, squamous cell carcinoma of the lung, stomach cancer, bladder cancer, gall bladder cancer,
hiver cancer, thyroid cancer, laryngeal cancer, salivary gland cancer, esophageal cancer, head and neck
cancer, glioblastoma, glioma, squamous cell carcinoma of the bead and neck, prostate cancer, pancreatic
cancer, pancreatic neuroendocrine tumors, gastroenteropancreatic neurcendocrine tumors, mesothelioma,
sarcoma, hematological cancer, leukemia, lymphoma, neuroma, and combinations thereof. In some
embodiments, a cancer to be treated by the methods of the present disclosure include, for example,
carcinoina, squamous carcinoina (for example, cervical canal, eyelid, tunica conjunctiva, vagina, lung,
oral cavity, skin, uninary bladder, tongue, larynx, and gullet), and adenocarcinoma (for example, prostate,
small intestine, endometrium, cervical canal, large intestine, lung, pancreas, gullet, rectum, uterus,
stomach, mammary gland, and ovary). In some embodiments, the cancer is a hypoxic tumor. In some
cmbodiments, the cancer is GEP-NET. In some embodiments, the cancer is small cell lung cancer. In
some embodiments, a cancer to be treated by the methods of the present disclosure further include
sarcomata {for example, myogenic sarcoma), leukosis, neuroma, melanoma, and lymphoma. In some
embodiments, a cancer to be treated by the methods of the present disclosure is lung cancer. In some
embodiments, a cancer to be treated by the methods of treatment of the present disclosure is small cell
Iung cancer (SCLC). In some embodiments, a cancer to be treated by the methods of treatment of the
present disclosure is extensive stage small cell lung cancer (ES-SCLC). In some embodiments, a cancer
to be treated by the methods of the present disclosure is breast cancer. In some embodiments, a cancer to
be treated by the methods of treatment of the present disclosure is triple negative breast cancer {TNBC).

In some embodiments, a cancer to be treated by the methods of treatment of the present disclosure is
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pancreatic cancer. In some embodiments, a cancer to be treated by the methods of treatment of the
present disclosure is a pancreatic neuroendocrine tumor. In some embodiments, a cancer to be treated by
the methods of treatment of the present disclosure is a gastroenteropancreatic neurocndocrine tumor. In
some embodiments, a cancer to be treated by the methods of treatment of the present disclosure is GEP-
NET. In some embodiments, a cancer to be treated by the methods of treatment of the present disclosure
is gastroesophageal pancreatic nesroendocrine tumor.

1003037 In addition to the methods of treatment described above, the radiopharmaceutical conjugates
described herein can be used to tmage, and/or as part of a treatment for discases. Conjugates for imaging
applications, ¢.g., single-photon enussion computed tomography (SPECT) and positron emission
tomography (PET), can comprise a radionuclide suitable for use as imaging isotopes such as the isotopes
in Table 4 labeled “Dx”. Accordingly, the conjugate can be administered as a companion diagnostic,
[00306] In one aspect, provided herein are methods for diagnosing a patient harboring a somatostatin
receptor (SSTR) expressing cancer or tumor comprising administering to the patient a
radiopharmaceutical described heremn, or a pharmaceutically acceptable salt or solvate thereof, ora
pharmaceutical compositton comprising the same. In one aspect, provided herein are methods for
imaging an SSTR expressing cancer or tumor comprising administering to the patient a
radiopharmaceutical described heren, or a pharmaceuntically acceptable salt or solvate thereof, ora
pharmaceutical composition comprising the same. In some embodiments, the method further compnises
selecting or confirming that a tumor in the patient expresses SSTR. In some embodiments, the SSTR
expressing cancer is an SSTRZ expressing cancer. In some embodiments, the method further comprises
measuring the concentration of the radiopharmaceutical accumulated in the patient. In some
embodiments, the method further comprises measuring the amount of radiation emitted from the
radionuclide. In some embodiments, the method further comprises analyzing the elimination or clearance
profile of the radiopharmaceutical in the patient. In some embodiments, the method further comprises
measuring an elimination half-life of the radiophatmaceutical in the patient. In some embodiments, the
method further comprises analyzing the clearance profile of the radiopharmaceutical in the patient. In
some embodiments, the method of imaging or diagnosing cancer comprises administering a
radiopharmaceutical that comprises a radionuclide of Table 4 labeled “Dx”, such as “*Ga. For example,
radiopharmaceuticals of the present disclosure can be administered for patient selection purposes, such as
to confinm the tumor has the appropriate expression of the SSTR target (e.g., SSTR2). As another
example, radiopharmaceuticals of the present disclosure can be administered to a patient so that the
patient’s care team can make sure the radiopharmaceutical is cleared from the body in a suitable
timeframe so that undesired irradiation of other tissues is minimized.

[00307] In some embodiments, a method described herein comprises administering to a patient two
radiopharmaceuticals of the present disclosare. In some embodiments, the two radiopharmaceuticals can
have the same targeting ligand. In some embodiments, a method described herein comprises
administering (1) a radiopharmaceutical of the present disclosure that comprises a radionuclide of Table 4

labeled “Dx7, and followed by (1) a radiopharmaceutical of the present disclosure that comprises a
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radionuclide of Table 4 labeled “Tx”. In some embodiments, the method comprises administering a “*Ga
labeled conjugate described herein followed by the administering of an “**Ac labeled conjugate described
herein.

[00308] The subject can be 4 to 120 years old. The subjectcanbe 310 10, 51t0 15, 510 18, 510 25,5 t0
35,5t045,51055,5t065,5t075, 1010 15, 10to 18, 10 t0 25, 1010 35, 1010 45, 1010 55, 1010 65, 10
1075, 1510 18, 1510 25, 15t0 33, 151045, 1510 55, 151065, 1510 75, 18 10 25, 18 t0 35, 1810 45, 1810
55,181065, 1810 75,2510 35,2510 45, 25 t0 55, 2510 65,2510 75,3510 45, 3510 55,3510 65, 35 to
75,4510 55, 45 t0 65,4510 75, 5510 65, 53 to 75, or 65 to 75 years old. The subject can be at least 5, 10,
15, 18, 25, 35, 45, 55, or 65 years old. The subject can be at most 10, 15, 18, 25, 35, 45, 55, 65, or 75
years old.

100309] In some embodiments, the subject has been diagnosed with a SSTR expressing lesion,
neoplasm, cancer, or tumor. In some embodiments, the SSTR expressing lesion, neoplasm, cancer, or
tumor 1s characterized quantifying the amount of SSTR expression and calculating an H-score. In some
embodiments, the H-score is derived by a) staining a tissue biopsy for SSTR expression {e.g., SSTR2), b}
assigning a cell staining intensity of 0, 1, 2, or 3, ¢} and multiplying the percentage of cells by their
staining intensity level. The H-score has a range of 0 to 300, In some erabodiments, the SSTR expressing
lesion, neoplasm, cancer, or tumor has an H-score of greater than 10, Tn some embodiments, the SSTR
expressing lesion, neoplasm, cancer, or tumor has an H-score of greater than 100. In some embodiments,
the SSTR expressing fesion, neoplasm, cancer, or tumor has an H-score of 11 to 300. In some
embodiments, the SSTR expressing lesion, neoplasm, cancer, or tumor has an H-score of greater than
240, In some embodiments, the H-score 1s between 11 and 100. In some embodiments, the H-score is
between 50 and 150. In some embodiments, the H-score 1s between 100 and 200, In some embodiments,
the H-score 1s between 130 and 250. In some embodiments, the H-score 1s between 200 and 300.

100310] Accordingly, provided herein is a method of treating cancer in a subject in need thereof, the
method comprising determining an H-score for a lesion, neoplasm, cancer, or fumor tissue sample of the
subject and administening to the subject a radiopharmaceutical conjugate described herein. In one aspect,
provided herein is a method of treating a subject having an SSTR+ cancer, comprising administering to
the subject a radiopharmaceutical conjugate described herein. In some embodiments, a cancer sample of
the subject has been subjected to a determination of an H-score prior to the administration of a conjugate
disclosed herein. In some embodiments, a cancer sample of the subject has been subjected to a
determination of an H-score, and wherein the H-score is at least 11. In some embodiments, the method
comprises determining an H-score for a tumor cancer of the subject. In some embodiments, the H-score
is 0 to 300. In some embodiments, the H-score is greater than 10. In some embodiments, the H-score is
greater than 50. In some embodiments, the H-score 1s greater than 100. In some embodiments, the H-
score is greater than 150. In some embodiments, the H-score is greater than 100. In some embodiments,
the H-score is greater than 200. In some embodiments, the H-score is about 120 to 300. n some
cmbodiments, the H-score is about 40 to 300, In some embodiments, the H-score is about 50 t0 300. In

some embodiments, the H-score 1s about 100-300. In some embodiments, the H-score 15 200-300. An H-
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score can be calculated according to the method described in W(O2023191839A2.

100311] In one aspect, described herein is a method of treating an SSTR+ cancer in a subject in need
thereof, comprising administering to the subject a herein~disclosed radiopharmaceutical conjugate,
whercin an H-score of a cancer sample of the subject is at least 11. In one aspect, described hercinis a
method of treating a disease in a subject in need thereof, comprising (a) determining a level of SSTR
expression in a sample of the subject; and (b} administering to the subject a herein-disclosed
radiopharmaceutical conjugate. In some embodiments, the level of SSTR expression in a sample is
determined by calculating an H-Score. In some embodiments, the H-Score is between 11 and 300. In
some embodiments, the H-Score is between 11 and 200. In some embodiments, the H-Score is between
11 and 100. In some embodiments, the H-Score is between 101 and 300. In some embodiments, the H-
Score 1s between 101 and 201 In some embodiments, the H-Score is between 201 and 300. In some
embodiments, the radiopharmaceutical conjugate comprises the structure of Formula (IV1), (IV2), (IV3).
(IV4), (IV3}, or {IVE).

[00312] In some embodiments, the radiopharmaceutical conjugates described herein can be administered
alone or in combination with one or more additional therapeutic agents. For example. the combination
therapy can include a coraposition comprising a radiophammaceutical conjugate described herein co-
formulated with, and/or co-admimstered with, one or more additional therapeutic agents, ¢.g., one or
more anti-cancer agents, €.g., cvtotoxic or cviostatic agents, immune checkpoint inhibitors, hormone
treatment, vaccines, and/or immunotherapics. In some embodiments, the radiophamnmaccutical conjugate
1s admanistered in combination with other therapeutic treatment modalities, meluding surgery,
cryosurgery, and/or chemotherapy. Such combination therapics may advantageously utilize lower
dosages of the admunistered therapeutic agents, thus avoiding possible toxicities or complications
associated with the various monotherapies. In some embodiments, the additional anti-cancer agentis a
local or regional cancer treatment. In some embodiments, the local or regional cancer treatment
comprises microwave ablation. In some embodiments, the local or regional cancer treatment comprises
radiofrequency ablation (RFA). In some embodiments, the local or regional cancer treatment comprises
ultrasound ablation. In some embodiments, the local or regional cancer treatment comprises magnetic
resonance guided focused ultrasound ablation.

[00313] In some embodiments, the local or regional cancer treatment comprises hyperthernua treatment.
Different types of techniques can be used to create heat for the hyperthermia treatment. For example, the
technigues can include microwaves or probes that make energy from microwaves, radio waves {or
radiofrequency), lasers, ultrasound (e.g., high intensity ultrasound), heating fluids such as blood or
chemotherapy drugs and putting them into the body (or perfusion), placing the entire body in a heated
chamber or hot water bath or wrapping with heated blankets, or a combination thereof.

[00314] In some embodiments, the local or regional cancer treatment comprises cryoablation.

100315] When administered in combination, two (or more} different treatments can be delivered to the
subject during the course of the subject's affliction with the disorder, e.g.. the two or more treatments are

delivered after the subject has been diagnosed with the disorder and before the disorder has been cured or
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eliminated. In some embodiments, the delivery of one treatment is still cecurring when the delivery of the
second begins, so that there is overlap. This is sometimes referred to herein as “simultaneous™ or

£t

“concurrent delivery.” In some embodiments, the delivery of one treatment ends before the delivery of
the other treatment begins. In some embodiments of either case, the treatment is more cffective because
of combined administration. For example, the second treatment is more effective, e.g., an equivalent
effect is seen with less of the second treatment, or the second treatment reduces symptoms to a greater
extent, than would be seen if the second treatment were administered in the absence of the first treatment,
or the analogous situation s scen with the first treatment. In some embodiments, delivery is such that the
reduction in a symptom, or other parameter related to the disorder is greater than what would be observed
with one treatment delivered in the absence of the other. The effect of the two treatments can be partially
additive, wholly additive, or greater than additive. The delivery can be such that an effect of the first
treatment delivered is still detectable when the second is delivered.

[00316] Co-administration of amino acids with a radiopharmaceutical described herein may reduce
kidney update of the radiopharmaceutical. Reducing kidney uptake and/or increasing clearance of the
radiopharmaceutical is a desired property in radiopharmaceutical therapeutics. In some embodiments, a
radiopharmaceutical conjugate described herein is concurrently administered with an intravenous
infusion of one or more amino acids. In some embodiments, a radiopharmaceutical conjugate described
herein is admistered after an intravenous mfusion of one or more amino acids. In some embodiments,
the mmfusion of the one or more amino acids is administered at least 30 minutes prior to administering a
radiopharmaceutical conjugate described herein. In some embodunents, the infuston of the one or more
amino acids 1s administered at least 6 hours, 3 hours, 1 hour, 30 minutes, 20 minutes, 10 nunutes, or 5
minutes prior to administering a radiopharmaceutical conjugate described herem. In some embodiments,
the nfusion of the one or more amino acids is administered 10 to 60 minutes prior to administering a
radiopharmaceutical conjugate described herein.

[00317] The radiopharmaceutical conjugates of the current disclosure can be administered by any
suitable means, including oral, topical (including buccal and sublingual), rectal, vaginal, transdermal,
parenteral, subcutaneous, intraperitoneal, intrapulmonary, intradermal, intrathecal and epidural and
intranasal, and, if desired for local treatment, intralesional administration. The term parenteral as used
herein includes ¢.g., subcutaneous, intravenous, inframuscular, intrasternal, intraperitoneal, and infusion
techniques. The term parenteral also includes injections, into the eye or ocular, intravitreal, intrabuccal,
transdermal, intranasal, into the brain, including intracranial and intradural, into the joints, including
ankles, knees, hips, shoulders, elbows, wrists, and the like, and in suppository form. The
radiopharmaceutical conjugates can be administered orally. The radiopharmaceutical conjugates can be
administered by systemic administration. The radiopharmaceutical conjugates can be administered
parenterally. The radiopharmaceutical conjugates can be administered imtravenously. The
radiopharmaceutical conjugates can be administered locally at a targeted site.

100318] The radiopharmaceutical conjugates described herein can be administered via parenteral

injection as liquid solution.
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100319] The radiopharmaceutical conjugates can be administered in a manner appropriate to the disease
to be treated. An appropriate dose and a suitable duration and frequency of administration can be
determined by such factors as the condition of the subject, the type and severity of the subject's disease,
the particular form of the active ingredicnt, and the method of administration. In some embodiments, an
appropriate dose and treatment regimen provides the composition(s) in an amount sufficient to provide
therapeutic and/or prophylactic benefit {e.g., an improved clinical outcome), or a lessening of symptom
severity. Optimal doses are generally determined using experimental models and/or clinical trials. The
optimal dosc depends upon the body mass, weight, or blood volume of the subject. In some
embodiments, the radiophammaceutical conjugate can be administered as part of a first-line therapy. In
some embodiments, the radiophammaceutical conjugate can be administered as part of a first-line therapy
with existing standard of care, for example, immune checkpoint blockers and DNA damaging agents.
[00320] In some embodiments, the compositions comprising radiopharmaceutical conjugates described
herein can comprise conjugates that exist as solvates. This disclosure provides for methods of treating
diseases by administering such solvates. This disclosure further provides for methods of treating diseases
by administering such solvates as radiopharmaceutical compositions.

[00321] Although the present disclosure and its advantages have been described in detail, it should be
understood that various changes, substitutions and alterations can be made herein without departing from
the spirit and scope of the disclosure as defined in the appended claims.

[00322] The present disciosure is further itiosirated in the following Examples which are given for

illustration purposes only and are not intended to limit the disclosure in any way.

EXAMPLES
A: Synthesis of the Conjugates
1003237 Unless otherwise stated in the present specification, the following abbreviations are used
according to the following meanings:
Alloc allvloxycarbonyl
aq. agueous

Biotin-OSu bictin N-hydroxysuccinimide ester {CAS 35013-72-0)

Boc tert-butyloxycarbonyl

ClAcOH chloroacetic acid

ClAcOSu N-succinimidyl 2-chloroacetate (CAS 27243-15-8)
DCM dichloromethane (CAS 75-09-2)

DIC NN -diisopropylcarbodiimide (CAS 693-13-0)

DIPEA, DIEA N N-diisopropylethylamine (CAS 7087-68-5)

DMEM Dulbecco's Modified Eagle Medium

DMF N,N-dimethylformamide (CAS 68-12-2}

DODT 2,2’ Hethylenedioxydicthanethiol {CAS 14970-87-7)
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EBCI-HCI N-(3-dimethylaminopropyl)-N -ethylcarbodiimide hydrochloride
(CAS 25952-53-8)

EDTA cthylenediaminetetraacetic acid

EMEM Fagle's minimal essential medium

eq equivalent

Et ethyl

EsN, TEA tricthvlamine (CAS 121-44-8)

FBS fetal bovine serum

Fmoc 9-fluorenylmethoxycarbonyl

hr hour

HATU 1-{bis(dimethylamino)methylene|-14-1.2 3-triazolol4,5-bpyridinium-3-
oxide hexafluorophosphate (CAS 148893-10-1)

HOSu N-hydroxysuccinimide (CAS 6066-82-6)

iPrOH, IPA 1sopropanol

M molar

min nunutes

NHS N-hydroxysuccimmide (CAS 6066-82-6}

NMP N-methvipyrrolidone (CAS 872-50-4)

Pd(PPhs)4 tetrakis{triphenylphosphine)palladium(0) {(CAS 14221-01-3)

PG protecting group

Ph phenyl

RP reverse phase

pm rotations per minute

rt room temperature

SAPE Streptavidin, R-Phycoerythrin conjugate

SPPS solid phase peptide synthesis

Su succinimidyl

SulfoCy5- sulfo Cyanine3 (CAS 2791287-13-1)

SulfoCy5-0O8Su, (CAS 146368-14-1)
SulfoCy3-NHS see SulfoCy5-0Su

tert tertiary

TFA trifluoroacetic acid (CAS 76-05-1)

TIS tritsopropylsilane (CAS 6485-79-6)

tr retention time

Trt trityl

PyAQP (7-azabenzotriazol-1-yloxy)trispyrrolidinophosphonium
hexatluorophosphate (CAS 156311-83-0

MeCN acctonitrile
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AcOH acetic acid

ELO diethyi ether

AA amino acid

Me methyl

HFIP 1,1,1,3,3,3-hexafluoro-2-propanol (CAS 920-66-1)
PhSiH; phenylsilane (CAS 694-33-1)

Bu tertiary butyl

DMSO dimethylsulfoxide

Mpe 3-Methyl-pent-3-v1

Example Al. Analytical Conditions

[00324] Solid phase peptide synthesis (SPPS) was performed m a standard manual reaction vessel under
nitrogen. 2-CTC resin was purchased from Sunresin New Materials Co. (China). Fmoc protected amino
acids were purchased from GL Biochem (China). HBTU and HATU were purchased from Highfine
Biotech Co. (China). Piperidine was purchased from Damao Chemical Reagent Factory (China). The
peptides and their denvatives were purified on a (Gilson GX-281 preparative HPLC svstem usig reverse-
phase C18 columns (Gemini, 5 pum, 110 A + luna, 10 um, 100 A) at 30 °C. HPLC solvents consisted of
H>0 containing 0.075% trifluorcacetic acid (mobile phase A) and acctonitriie (mobile phase B).

[00325] High performance liquid chromatography (HPLC) analyses were performed on an Agilent 1260
series equipped with a binary pump G7112A, micro vacuum degasser, standard autosampler ALS
G7129A, thermostatted column compartment TCC G7116A, vanable wavelength detector VWD
G7114A, and data were analyzed by OpenLab CDS 2.2 network workstation software from Agilent
Technologies. HPLC solvents consisted of H>O containing 0.1% triflucroacetic acid {mobile phase A)
and acetonitrile containing 0.073% trifluoroacetic acid (mobile phase B). Conditions: a Phenomenex
Gemini-NX C-18 (5 pm, 110 A, 4.6 x 250 mm) column was used with a flow rate of 1.0 mL/min.
[00326] LC-MS analyses were carried out on an Agilent 1200 series coupled to an Agilent MSD
G6125C, equipped with a binary pump G7112A, micro vacuum degasser, standard autosampler ALS
G7129A, thermostatted column compartment TCC G7116A, variable wavelength detector VWD
G7114A, and data were analyzed by OpenLab CDS 2.3 standalone workstation software from Agilent
Technologies. HPLC solvents consisted of H>O containing 0.1% triflucroacetic acid (mobile phase A}
and acetonitrile containing 0.075% triflucroacetic acid {(mobile phase B). Conditions: a Waters Xbridge
C-18 (3.5 pm, 3.1x 30mm) column was used with a flow rate of 1.2 mL/min.

Example A2. Synthesis of Intermediate (Int) A

[00327] Synthesis of fnt A
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S
(N N‘)OLHN/\/\/\/H\H/\G
L °

HOWX
O IntA

[00328] 2,2',2""-(10-(2-((6-(2-Chloroacetamido)hexyl)amino)-2-oxoethyl)-1,4,7,10-
tetraazacyclododecane-1,4,7-triyl)triacetic acid (Int A). To the swollen 2-CTC resin was added Fmoc-
1.6-diaminohexanc hvdrochloride (1 mmol) and DIEA (4 nunol) in DCM (5 mL). The mixiure was
agitated for 15 h under nitrogen. MeOH (1 mL) was then added. The resulting mixture was agitated for
30 min. After the reaction solution was removed through filtration, the resin was washed three times with
DMF (10 mL). The Fmoc protecting group was removed via 15 min agitation with 20% piperidine in
DMF followed by filtration and washing.

[00329] To the peptidyl-resin was added DOTA(3tBu) (3 equiv.), DIEA (6 equiv.} and HBTU (3 equiv.)
in DMF (5 mL). The mixture was agitated for 1 h under nitrogen. After the reaction solution was
removed through filtration, the resin was washed three times with DMF (10 mL).

100330] After the resin was washed three times with MeOH and dried under vacuum, the peptidyl-resin
was treated with 10mL TFA cleavage cocktail for 2.5 hour, cold isopropyl cther was added. The crude
peptide was collected through centrifugation and dned under vacuum.

100331} The crude peptide was dissolved in H>O (5 mL), then the sohution was s adjusted to pH= 8 with
saturated Na,COs aqueous solution and 2,5-dioxopyrrolidin-1-y1 2-chloroacetate (1.5 equiv ) was added.
The mixture was stirred at 25 °C for 10 min and keep pH=7-8. After the reaction was completed, the
mixture was purified by preparative HPLC to afford Int A (270 mg, 95% purity) as a whte solid.
Example A3. Synthesis of Intermediate (Int) B

[00332] Synthesis of int B

OH
HO

0
N\/N\)LN/\/O\/\O/\/O\/\NJ\/C'
H H
IntB
[00333] 2,2',2""-(10-(17-Chloro-2,16-diox0-6,9,12-trioxa-3,15-diazaheptadecyl)-1,4,7,10-
tetraazacyclododecane-1,4,7-triyl)triacetic acid (Int B). To the swollen 2-CTC resin were added
Fmoc-PEG3-CHCH-NH, HCE (1 mmol) and DIEA (4 mmol) in DCM (5 mL). The mixture was agitated
for 15 h under nitrogen. MeOH (1 mL) was then added. The resulting mixture was agitated for 30 min.

After the reaction solution was removed through filtration, the resin was washed three times with DMF
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{10 mL). The Fmoc protecting group was removed via 15 min agitation with 20% piperidine in DMF
followed by filtration and washing.

100334] To the peptidyl-resin was added DOTA(3tBu) (3 equiv.), DIEA (6 equiv.) and HBTU (3 equiv))
in DMF (5 mL). The mixture was agitated for | h under nitrogen. Afier the reaction solution was
removed through filtration, the resin was washed three times with DMF (10 mL).

[00335] After the resin was washed three times with MeOH and dried under vacoam, the peptidyl-resin
was treated with 10 mL TFA cleavage cocktail for 2.5 hour, cold isopropyl ether was added. The crude
peptide (480mg) was collected through centrifugation and dricd under vacuums.

[00336] The crude peptide was dissolved in H-O (5 mL), then the solution was s adjusted to pH= 8 with
saturated NaxCOs aqueous solution and 2, 5-dioxopyrrolidin-1-v1 2-chloroacetate (1.5 equiv. ) was added.
The mixture was stirred at 25 °C for 10 min and keep pH=7-8. After the reaction was completed, the
mixture was purified by preparative HPLC to afford Int B (292 mg, 95% purity) as a white sohid.
Example A4, Synthesis of Intermediate (Int) C

[00337] Synthesis of fnt

IntC

100338] 6-(2-(4,7,10-Tris(2-(tert-butoxy)-2-oxoethyl)-1,4,7,10-tetraazacyclododecan-1-
yl)acetamido)hexanoic acid (Int C). To the swollen 2-CTC resin was added ¢-{Fmoc-aminothexanoic
acid (0.50 mmol) and DIEA (2 mmol) in DCM (8 mL). The maxture was agitated for 2 h under nitrogen.
MeOH (1 mL) was then added. The resulting mixture was agitated for 30 min. After the reaction solution
was removed through filtration. the resin was washed three times with DMF (1¢ mL). The Fmoc
protecting group was removed via 13 min agitation with 20% piperidine in DMF followed by filtration
and washing.

[00339] To the peptidyl-resin was added DOTA(3tBu) (3 equiv.}, DIEA (6 equiv.} and HBTU (3 equiv.}
in DMF (5 mL). The mixture was agitated for 1 h under nitrogen. After the reaction solution was
removed through filtration, the resin was washed three times with DMF (10 mL}.

[00340] After the resin was washed three times with MeOH and dried under vacuum, the resin was
treated with 20% HFIP/DCM for 15min 3 times. The mixture was concentrated to dryness and then
tyophilized to give Int C (360 mg).

Example AS, Synthesis of Intermediate (Int) D

1003417 Synthesis of Int D
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\
Fmoc

Int D

[00342] (28,4R)-1-({{SH -Fluoren-9-ylimethoxy}carbonyl)-4-({(2-
{{{allylexy}carbonyl)amino)ethyl)carbamoyljoxy)pyrrelidine-2-carboxylic acid {Int D). Fmoc-
Hyp{(Bom}-OH (1.0g) was treated with 50% TFA/DCM for 30 nun, then concentrated to dryness. The
material was then dissolved in BDMF (10 mL) and Alloc-OSu (1.2 equiv.) and DIPEA (3 equiv.} were
added, the mixture was stirred at 25°C for 1 hour. Then the mixture was purified by preparative HPLC to

afford Int D (335mg, 95% purity) as a white solid.

Example A6. Synthesis of Intermediate (Int) E
[00343] Synthesis of Int E

IntE

100344] (1r,4r)-4-((2-(4,7,10-Tris(2-(tert-butoxy)-2-oxoethyl)-1,4,7,10-tetraazacyclododecan-1-
yl)acetamido)methyl)cyclohexane-1-carboxylic acid (Int E). To the swollen 2-CTC resin was added
Fmoc-tranexamic acid (2.5 mmol) and BIEA (10 mmol) in DCM (25 mL). The mixture was agitated for
4 h under nitrogen. MeOH (5 mL) was then added. The resulting mixture was agitated for 30 min. After
the reaction solution was removed through filtration, the resin was washed three times with DMF. The
Fmoc protecting group was removed via 20 min agitation with 20% piperidine in DMF followed by
filtration and washing with DMF.

[00345] To the peptidyl-resin was added DOTA(3tBu) (3 equiv.), DIEA (6 equiv.) and HATU (3 equiv.)
in DMF (25 mL}. The mixture was agitated for 18 h under nitrogen. After the reaction solution was
removed through filtration, the resin was washed three times with DMF.

[00346] After the resin was washed three times with McOH and dried under vacuum, the resin was
treated with 20% HFIP/BCM for 15min 3 times. The mixture was concentrated to dryness and then

Iyophilized to give Int E (1.7g).
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[00347] Example A7. Synthesis of Intermediate (Int) F
[00348] Synthesis of fnt F

SRR (g e

NI T B “ T
E@ N N e
#

MF
N-(((9H-Fluoren-9-yl)methoxy)carbonyl)-N-(6-(((allyloxy)carbonyl)amino)hexyl)glycine
(Int F). To the swollen 2-CTC resin was added BrAc (1 mmol) and DIEA (4 mmol) in DCM (5
mL). The mixture was agitated for 2 h under nitrogen. MeOH (1 mL) was then added. The
resulting mixture was agitated for 30 min. After the reaction solution was removed through
filtration, the resin was washed three times with DMF (10 mL).

To the peptidyl-resin was added tert-butyl (6-aminohexyl)carbamate (2 equiv.) and DIEA (4
equiv.) in DMF (5 mL). The mixture was agitated for 1 h under nitrogen. After the reaction
solution was removed through filtration, the resin was washed three times with DMF (10 mL).
To the peptidyl-resin was added Fmoc-Cl (2 equiv.) and DIEA (4 equiv.) in DMF (5 mL). The
mixture was agitated for 1 h under nitrogen. After the reaction solution was removed through
filtration, the resin was washed three times with DMF (10 mL).

After the resin was washed three times with MeOH and dried under vacuum, the resin was treated
with 50% TFA/DCM for 30 min. The mixture was concentrated to dryness. The crude residue was
dissolved in DMF (5 mL) and Alloc-OSu (1.2 equiv.) and DIPEA (3 equiv.) were added, and the
mixture was stirred at 25°C for 1 hour. Then the mixture was concentrated and purified by
preparative HPLC to afford Int F (292 mg) as a white solid.

Example AB, Synthesis of Intermediate (Int) 5 by Method L:

[00349] Scheme 1. Synthesis of Int 5 by Method 1 (Scheme 1 discloses SEQ ID NOS 329, 329, 340 and

23, respectively, in order of appearance)
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Method 1:

100330] To the swollen 2-CTC resin was added Fmoc-Lys{(Boc)-OH (1 equiv ) and DIEA (4 equiv) in
DCM (10 mL). The mixture was agitated for 2 h under nitrogen. MeOH (I mL) was then added. The
resulting mixture was agitated for 30 min. After the reaction solution was removed through filtration, the
resin was washed three times with DMF (15 mL). The Fmoc protecting group was removed via 15 min
agitation with 20% piperidine in DMF followed by filtration and washing.

[00351] To the peptidyl-resin 1 were added Fmoc-D-Trp(Boc)-OH (3 cquiv.), DIEA (6 cquiv.) and
HBTU (3 equiv.}) in DMF (10 mL}. The mixture was agitated for 1 h under nitrogen. After the reaction
solution was removed through filtration, the resin was washed three times with DMF (15 mL). The Fmoc
protecting group was removed via 20 min agitation with 20% piperidine in DMF followed by filtration
and washing.

[00352] Subsequent amino acids were coupled using Fmoc-protected amino acid (3 equiv.), HBTU (3
equiv.) and DIEA {6 equiv.} in dry DMF, shaking for 30 min. Pre-activation of any aminc acid was not
performed prior to coupling. Between amino acid couplings, the Fmoc protecting group was removed via
30 min agitation with 20% piperidine in DMF followed by filtration and washing. Success of Fmoc
removal steps and amino acid couplings were monitored qualitatively using a ninhvdrin test.

[30353] The peptidyl-resin 2 was washed three times with MeOH and dried under vacuum, the resin was
treated with 20% HFIP/DCM for 15 min 3 times. The mixture was concentrated to dryness and then
Iyophitized to give Int 3

[00354] The Int 3 was dissolved in DCM (1 mM) together with EDCI (1.5 equiv.), HOAt (1.5 equiv.)
and DIEA (3 equiv.). The mixture was stirred at 20 °C for 13 h. After the reaction was completed, the
mixture was concentrated to dryness to give Int 4.

[00355] The peptide was treated with 15 mL of TFA cleavage cocktail for 1 hour, then cold isopropyl
cther was added. The crude peptide was collected through centrifugation and dried under vacuum. The
crude product was purified by preparative HPLC to afford Tnt 5 (93% purity) as a white solid.

Example A9. Synthesis of RB-8003149 from Int S by Method 1:

[003356] Scheme 2. Svnthesis of RB-000314% from Int 5 by Method 1 (Scheme 2 discloses SEQ ID NOS

23, 160 and 160, respectively, in order of appearance)
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100357] The Int 5 (1 equiv.) was dissolved in 30% ACN /H20 (30 mL) and Int A (1.5 equiv.) was

added at 25 °C. The solution was adjusted to pH= 8~9 with saturated Cs,COs aqueous solution and
stirred at 25°C for 3 hour. Then 1 mol/L HCI was adjusted to pH=6~7, the mixture was Iyophilized to
give the crude powder. The crude product was purified by preparative HPLC to afford RB-0003112 asa
white solid.

[00338] Foilowing the general protocol for cold labeling of empty-chelator conjugates with Lu, La and
Ga metals (See Example A16)— A solution of RB-8603112 (1 equiv.) in 1M Na:CO; aguecus buffer
adjusted to pH = 5~6 was added LuCl (5 equiv ). The resulting mixture was stirred at 40 °C for 1 h.
After filtration, the crude product was purified by preparative HPLC to afford RB-8003149 as a white
solid.

[00359] Additional peptide analogues were prepared similarly using this modular synthetic approach
outlined in Method 1. The amino acids, fragments, linker, and chelator used in this method vary

depending on the peptide sequence. In some instances, the X1 amino acid has a side chain with a terminal
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thiol, hydroxyl functionality. In some instances, the chelator is a chelator described herein. In some
embodiments, the chelator is NOTA, BOTA, or NODAGA. Additional peptides prepared according to
Method 1 are shown in Table 5.

[00360] Table 5.
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Exact Mass
Conjugat of
Structure mass observed
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is
o /%o
NNy
] \ 6]
O\L“ﬁ o y Method
RB- N\/\/N\/ZL H ESI-MS m/z:
S N 1;
0002674 05/*0 i \g/\p‘iN 5 1554.623 | [M/2+H]+ =
ol Purity:
(147) o N Q 778.6
©\j:NH " HNLO NH 95.43%
N NH,
° o]
o
0
N
e
N Ay
LI
o
HN Method
RB- ESI-MS m/z:
1568.638 1;
0002676 [M+H]+ =
6 Purity:
(148) NH oH 1569.9
96.28%
o
S 0
0
Uy O
0. N HN_
> \
©\INH ; HN:LO N
OJINM
o

235



WO 2025/137441 PCT/US2024/061269
@]
o
N\
SN
La
N /
! o
S
0]
NH ES-API-
RB- Method 1;
1541.602 | MS m/z:
0002946 [ | Purity:
6 M+H]+ =
(151) oj/ﬂ N Lsare >90%
| .
S o] X
k|)L o
N
Seb
NH |, HN"YO NH
]
HO
0
0
N/
ve'
u
N / ‘>:
o
S
o
NH ES-API-
RB- MS m/ Method 1;
m/z:
0002947 é541'602 Purity:
M+H]+
(152) H M+H] >90%
Oj/N Zay =1542.6
|
s” 0 =
\)LN 0
|
NH , HNTYO NH
O}INWH\/\/\NHZ
HO ©

236



WO 2025/137441

PCT/US2024/061269
[0}
0
N
I
N
AL
O
. ESI-MS Method
RB-
1555.618 | m/z: 1;
0003000
2 [M+H]+ = | Purity:
(153) NH N
o “ 1556.8 95.44%
S o x
0
2D
Oa N HN ¥
O, oo b
NH , HN 7O
o)\,LN\[H\N\NHz
HO' ©
o
%
N
J/L\/~\N
N AN
A
o
HN
ESI-MS Method
RB-
1555.618 | m/z: 1;
0003002
2 [M+H]+ = | Purity:
(154) NH 5
o)\ AN 1556.8 97.82%
S o x
Uil O
0. N\ HN W
|
©\INH H HNlO NH
o N NH,
o]
HO

237



WO 2025/137441 PCT/US2024/061269
i
O
N\
)/'—U/§/\N~>:
O
HN
RB ES-APL-MS | Method
000-3136 1568.638 | m/z: 1;
157 1" 6 [M+H]+ = | Purity:
" ° 1569.6 >90%
S (0]
7\(&” 5
O N " HN \\EQ
\
o N
HO o
NH,
o]
o)
N\
['-H/N/\N3=
N
O
HN
RB ES-API-MS | Method
0003137 1568.638 | m/z: 1.
D
(158) I 6 [M+H]+ = | Purity:
]
° @ 1569.6 590%
S o
O
l(mul(o
OxNw HN
\
o N
HO ©
NH,

238




WO 2025/137441

PCT/US2024/061269
1
O
N\
LLI/‘/\N_¥
N
o]
HN
RB ES-API-MS | Method
0003148 1584.633 | m/z 1
(159) 'l oH 3 [M+H]+ = | Purity:
N 1585.6 ~90%
s o
MN o)
\
NH |, HN"TO NH
o;IN
HO ©
NH,
o
O
N
e
N Y
pla S
0
RB h ESI-MS Method
0()0_3149 1570.617 | m/z: 1;
9 [M+H[+ = | Purity:
(160) NH o
o 1571.6 93.96%
S o
\k\)\ o
u
Q. N HN j( :;
©\j:NH HNlO : NH
H
O)INW\)\/\/\NHZ
Ho ™~ ©
O, o)
T
L
RB <N~/L N oH ESI-MS Method
- " )
;0 H/\/\/\/N s o 1556602 m/z: 1;
osted ’ ° Ny 2 [M+H] Puri
N ~ +H]+ = | Purity:
(161) @\Oi“'\ HN];\EQ y
NH o, HNTSO T 1557.6 95.75%
0 NMNHZ
[0}
HO'

239



WO 2025/137441

PCT/US2024/061269
0
5
N\/‘\N
N /\>:
o ™o
%NJ ©
o)
HN
ES-API-MS | Method
RB-
1571.613 | m/z: 1;
0003276
1 [M+H]+ = | Purity:
(164) NH on
o 1572.6 >90%
S o
1\)\” 0
N\ O. N HNI \
L NH |, HNTO NH
o NMNHz
HO' ©
0
o
N
e
N AU /~>:
o \ \ o
%NJ ©
o
HN
ES-API-MS | Method
RB-
1571.613 | m/z: 1;
0003277
1 [M+H]+ = | Purity:
(165) NH on
o 1572.6 >90%
su
o
N H HN_.w
Ny O l {
L o —NH
NH HN
o N\n/(\/\/\NHQ
o}
HO!

240




WO 2025/137441

PCT/US2024/061269
o)
o
N\/TN
N /‘>=
0] > \ O
:{)-/\N” o
)
HN
ES-API-MS | Method
RB-
1584.633 | m/z: 1;
0003278
5 [M+H]+ = Purlty
(166) NH o ) '
o)\ 1585.6 >90%
5y o
\L(“\ o
N
O N HN \(@
L \ NH
NH H HN” ~O
Ho™ ™ ©
0
B
N
e
N A /§>=
o S )
%NJ o
o
HN
ES-API Method
e 1587.608 1.
0003279 | MS: m/z = Puri
ty:
aen NH 1588.6 i
A o >00%
o
S o)
MH )
HO Ny, Oxp-N~ HNI \
L NH ,, HNTTO NH
p Nm)\/\/\NHZ
o
HO

241




WO 2025/137441

PCT/US2024/061269
o]
Cy
N
NJ;LLT/\N‘;
© O/RNJ\O ©
0
HN
ES-API-MS | Method
RB-
0003280 1588.608 | m/z: 1;
3 M+HJ+ = | Purity:
(168) NH F . [ ] Oy
o)\ 1589.8 >90%
s (0]
” QO
Os N HNI 1
NH , HNTTO NH
o N\‘((\/\/\NHz
Ho? ™ ©
o
v
S BN
O%NJ\O °
e}
HN
ES-API-MS | Method
RB-
0003281 1570.654 | m/z 1
" 3 [M+H]+ = | Purity:
e ° > 1586.6 90%
>
v o 586. A
N
o N " HNI \
© ’;:NH , HNTO NH
o NW)\/\/\NHZ
O
HO

242



WO 2025/137441 PCT/US2024/061269
o
0
N
175
N Lu /
LI
0
" Method
RB- ESI-MS m/z:
1597.628 1;
0003302 [M/2+H]+ =
HN~ g0 8 Purity:
(174) NH 200.0
o 96.98%
5Ny o
\L(“\N 0
o " HNl \
©\INH u HN™ O NH
o)
HO
o
®;
N\
S By
o A W
%NJ d
0
RB " ESI-MS Method
0003304 1597.628 | m/z: 1;
(175) NH 0 8 [M/2+H]+ | Purity:
- o H2N =800.0 97.03%
S (o]
1(0‘\” o
O. N HNl\ 1
©\INH H HN” ~O NH
o)\,(N\n/\\/\/\NHz
o]
HO

243




WO 2025/137441

PCT/US2024/061269
0
®;
N/‘\N
Lu
/
S0
o} N
o)
RB " ESI-MS Method
0003306 1613.623 | m/z: 1;
NH 7 [M/2+H]+ Purity:
(176) )\ OH 8084 07 02%
o . .
S o
OxNH; N O
NH H HN” ~O NH
O)IN\H)\/\/\NHZ
HO' ©
o}
0
N\
NJ/LU/Q‘%
o > 0
%NJ ©
o
RB " ESI-MS Method
0003309 1588.608 | m/z: 1;
Q77 NH [M/2+H]+ | Purity:
S o =7955 99.15%
S o
N ° F
O N HNI \
©\INH L N NH
O)I“‘W\/\NHI
0
HO!

244



WO 2025/137441

PCT/US2024/061269
o]
[o]
OTO\ N
A
I\<Lu\ﬁN
A\
; O)\NH
O
© 0.
RB Io ESI-MS Method
\ 1646.633 | m/z: 1;
0003357 o
(178) INH 9 [M+H]+ = | Purity:
Oélﬁ on 1647.6 99.6%
s (o]
LG
Ox N H i ““\EQ
{
©\INH H HNLO NH
o N
HO™ ©
NH,
(o)
oo X
/—N O
TN\ N
\N_\/ N\)LNH
RB J° ES-API-MS | Method
0003374 HNL 0 1584.633 | m/z 1;
(179) < oH 5 [M+H]+ = | Purity:
Su 1585.6 91.56%
o]
N
Oy N H N \EQ
1
o))/Nm)WNHQ
o
[o]
OTO /_N/—<O
X
RLU / N\)LNH
N- o)
RB Ogr ° o ES-API-MS | Method
- HN._O 1628.623 | m/z: 1;
0003375
(180) j: OH 4 [M+H]+ = | Purity:
su 1629.6 97.68%
O
N
O N M ohn "\\
{
Q\INH " HNLO NH
Oﬁ/N NH,
“OH

245



WO 2025/137441

PCT/US2024/061269
0
o
N/‘\N
N Lu\§‘>’:
o > o
%NJ o
o]
HN
ES-API-MS | Method
RB-
1569.633 | m/z: 1;
0003381
9 [M+H]+ = | Purity:
(181) NH
OJ\ 7N 1570.6 >90%
g
s 0
KHLH 0
0. N HN,,, \
[ l I NH
NH HN YO
o)j’\n\[Hv\/\NHz
HO' ©
0
'
N
e
N Lu /‘>=
o=l N o0
%NJ 0
o)
HN
ES-API-MS | Method
RB-
1569.633 | m/z: 1;
0003382
9 [M+H]+ = | Purity:
(182) NH
o 7 1570.6 >90%
S o N
j\)\” o
O N HN,,, \
[ ]\ I NH
NH HN” ~O
O)INw((\/\/\NHQ
0
HO!

246



WO 2025/137441 PCT/US2024/061269
o}
o
N\/_\N
N A /~\/=
o X \ 0
:{)_/\N/’ ©
0
HN
ES-API-MS | Method
RB-
1582.654 | m/z: 1;
0003383
3 [M+H]+ = | Purity:
(183)
1583.6 >90%
o
o)
HN
ES-API-MS | Method
RB-
1398.711 | m/z: 1;
0003407
8 [M+H]+ = | Punty:
(184) NH
o A N 1399.7 >90%
S o ~
o)
U,
Ny OxN~ "o 1
\/ MM, VO NH
o)INY‘\/\/\”Hz
o]
HO

247




WO 2025/137441

PCT/US2024/061269
o)
KU\OH
N
HN
o~ [ =
OH N
kfo
RB " ES-API-MS | Method
0003408 1411.732 | m/z: 1;
2 [M+H]+ = | Purity:
(185) NH
)\ 7N 1412.8 >90%
© |
s o X
\L))kN o
o N 1 HN’;Q'\(Q
NH |, HNTTO NH
) O)IN\n/K/\/\NHz
oo™ ©
0
[/U\OH
N
J H“}
o o
OH RNJ HO
Co
RB " ES-API-MS | Method
0003409 1411.732 | m/z: 1;
2 [M+H]+ = | Purity:
(186) NH
7N 1412.8 >90%
o)ﬁ g
S (o]
1(U\N O
oN_ NG, \
NH
C\F:NH , HNTO
O)IIMNHz
o]
HO

248



WO 2025/137441

PCT/US2024/061269
o)
0
N\
e
N {
O%’\‘J\-}:O
o)
RB " ESI-MS Method
0003443 1556.613 | m/z: 1;
5 [M+H]+ = | Purity:
(187) NH
)\ @ 1557.9 92%
O g |
Sy 0
HN
W © N l \
|/ NH H HN™ ~O NH
O)INW‘)W\NHZ
o]
HO
o)
o
N\
e
N /
(LN
o)
RB " ESI-MS Method
0003445 1556.613 | m/z: 1;
5 [M+H]+ =| Purity:
(188) N
)‘ﬁ 7N 1557.9 08%
O « \
Sy o
A)I\H O
Ny Osg N~ HN\\/;\ \
‘/ NH |, HNTTO NH
o)INWH\/\/\NHz
e}
HO

249



WO 2025/137441

PCT/US2024/061269
o]
o
N\
o
0}
" ESI-MS Method
RB-
0003447 1569.633 | m/z: 1;
9 M+H]+ = | Purity:
(189) NH [ ] ty
)ﬁ @ 1570.9 96%
O ~ |
Sy o
o]
QKNHLH HN_ .
) k \ NH
NH H HN (8]
O)j’\N\ﬂ/\\/\/\NHZ
HO ©
e}
O
ya
N}/Lu ‘/\N3=
O
" ESI-MS Method
RB-
0003449 1569.633 | m/z: 1;
9 M+H]+ = | Purity:
(190) \H [M-+H] ty
7N 1570.9 97%
O ~ |
SZ’)OJ\
0]
o N\H HN
O LW
. NH |, HN o)
o NMNHZ
[0
HO

250



WO 2025/137441

PCT/US2024/061269
o]
5
Ve
NJ/LU ~>N-—>=
O
" ESI-MS Method
RB-
1572.608 | m/z: 1:
0003451
4 [M/2+H]+ | Purity:
(191) NH
04\ 7 =1787.6 96%
S. 0 X
O
Ly
L NH ,, HNTO NH
O)’I‘W\/\NHZ
HO ©
(0]
p
Va
N)/Lu 7N3=
O%N’l\o °
O
" ESI-MS Method
RB-
1584.633 | m/z: 1:
0003453
3 [M+H]+ = | Purity:
" )N: o 1585.9 98%
o . (4]
S (o]
e
O N HN
QL Y
NH SN NH
o N\’(‘\/\/\NHQ
0, O
‘OH

251



WO 2025/137441 PCT/US2024/061269

(o]
O
N
I'h
N iy
AP I
O
"N ESI-MS Method
RB-
1598.649 | m/z: 1
0003455
2 [M/2+H]+ Purity:
(193) NH
o OH =800.6 98%
S o]
TYLH o
NH SNTXp TNH
o N NH,
“OH
ES-API-MS | Method
RB- N
: 1570.617 | m/z: 1;
0003464 N
i 9 [M+H]+ = | Purity:
(194)
1571.6 99%
HOE s

252



WO 2025/137441 PCT/US2024/061269

o
®;
N
e
N Lu /
SE I
0
RB " ESI-MS Method
0003482 1570.617 | m/z: 1;
(193) HN. 20 9 [M+H]+ = | Purity:
fs o 1571.9 97.22%
o)
N 0
|
NH HNLO NH
o N\[(J\/\/\NHZ
“1oH°
o
OTO /_N/—<O
NxLuy o
N_\/N\)J\NH
RB I ESI-MS Method
0003484 HN._O 1584.633 | m/z: I;
\fs or 3 [M+H]+ = | Purity:
(196) )
ii I : 1585.9 94.36%
NN
O Ny AR \\EQ
\
©\j:NH H HN:\LO NH
o N NHp
“ior?

253



WO 2025/137441

PCT/US2024/061269
O
o
N
I
N Ay
LI
O
RB 1 ESI-MS Method
0003486 T 1572.597 | m/z: 1;
(197) HN~ 0 2 [M+HJ+ = | Purity:
\Es oA 1573.8 95.36%
(o]
N O
ON T HN
X, LT
NH |, HN"So TNA
O))/N NH;
/’OHO
O
(o]
[0} 0,
TN
24
N_\ O;\NH
O
© o]
RB Io ES-API-MS | Method
H 1631.634 | m/z: 1;
0003504 b
(198) INH 3 [M+H]+ = | Purity:
N A 1632.6 93%
s o U
\H)\N 0
o N M HN \\EQ
1
©\j:NH H HNkO NH
o))’N
“ior
NH,

254



WO 2025/137441

PCT/US2024/061269
o
'
N
N,
a
e
0
RB " ESI-MS Method
000_4538 1612.664 | m/z: 1;
8 [M+H]+ = | Purity:
o J; of 1613.7 97 71.0/
o . M 0
s o)
j\*u .
Ox-N N
SHONe N
N7 ; SNy TNH
© N NH,
"1OH
0
0
e
N
Ba*
N
o=(o_/—\N)\o
o)
HN
RB ESI-MS Method
0004540 1580.638 | m/z: 1;
6 [M+H]+ = | Purity:
NH
(201) N 0
© 1581.9 96.93%
s
o)
AL
|
NH H HNlo NH
o N NH,
o)

255



WO 2025/137441

PCT/US2024/061269
o]
o
N
e
N NS
A PLI
0]
RB " ESI-MS Method
0004609 1582.654 | m/z: 1
3 [M+H]+ = | Purity:
(202) NH o :
o)ﬁ 1583.7 96.04%
Su
0
H HN
O N . \
O):LN\[\/K/\/\NHz
e}
o
0
N
e
N U/
PR
o]
RB " ESI-MS Method
0004611 1596.669 | m/z: 1;
9 [M+H]+ = | Purity:
(203) NH :
o)\ OH 1597.7 99.01%
s @]
U
NH \Nlo NH
0

256




WO 2025/137441

PCT/US2024/061269
0
®;
N
A,
N Lu /*%
o i W
2(07\,\]) o
0
RB " ESI-MS Method
m/z: 1;
0004613 1628.675
(204) [M+H]+ = | Purity:
NH
16299 98.42%
- AU D
S o
\k\/\LN O
OJ:LN\[\/‘\/\ANHz
o
)
0;
N
A
N M /3=
o YA "
<N
0
RB " ESI-MS Method
0004615 1597.665 | m/z: 1:
(205) H 2 [M+H]+ = | Purity:
NH
o on 1598.9 97.09%
S o
\L)/LLH o
0N 1 HN
I \
©/N\j:NH L o NH
o N NH;
o

257



WO 2025/137441

PCT/US2024/061269
o]
o
N
I
N M/
AL
0
RB " ESI-MS Method
0004617 1574.685 | m/z: 1;
6 [M+H]+ = | Purity:
(206) NH
o oH 1575.9 96.85%
S o
uﬂ o)
OaN< HN .
SL BN N;H
H
o N\n/K/\/\NHz
o
o}
o
N
A
N Lu{ o
o
o ‘\NJ 0
o
b
RB ESI-MS Method
0004619 1584.633 | m/z: 1;
5 M+H]+ = | Purity:
207) - o [M+H] y
© 1585.9 96.26%
S o
\LHLN o
oN HNI \
©\j:NH L HNTo A
o) N NH,
o
o
|

258



WO 2025/137441

PCT/US2024/061269
o)
0
N
I
N Y
AL
o)
HN
RB ESI-MS Method
0004621 1594.654 | m/z: 1;
3 M+H|+ = | Purity:
(208) é o [M+H] v
© 1595.9 97.34%
S 0
l'/ku 0
HN .
Seaiat
NH H HN” ~O NH
o N\n)\/\/\NHZ
o
o)
0
N
I
N M/
AL
0
HN
RB ESI-MS Method
0004623 1594.654 | m/z: 1:
3 M+H]+ = | Purity:
(209) INH oH [15959] o y
o . .
S o
\\\\)LH o
HN.
Qs
NH H HN™ ~O NH
5 NMNHz
0

259



WO 2025/137441

PCT/US2024/061269
0
®;
N/‘\N
N Lu /‘>=
o \ \ o
%NJ ©
0
HN
ESI-MS Method
RB-
1480.570 | m/z: 1;
0004819
? [M+H]+ = | Purity:
(210) NH o 0
O)\ 1481.6 97.08%
su
0
N
OTN\ : HNI\(@
NH
NH HN YO
O)\\/’\NW\/\NHZ
HO ©
)
0
N
e
N Lu /3=
o s \ o
%NJ ©
0
HN
ESI'MS Method
RB-
1556.602 | m/z: 1:
0004821 |
2 [M+H|+ = | Purity:
(211) NH .y . ity
O)\ 1557.6 95.78%
su
o
N
NH |, HNTO NH
o NMNHZ
o
HO

260



WO 2025/137441

PCT/US2024/061269
OY\ 5
O\/N/\N/\g
0/\//'-”7/
O)\/N\’NQ\
o NH
o
l ESI-MS | Method
RB- o)
% 1644.654 | m/z: 1;
0004823
° 7 [M+H]+ = | Purity:
12) )
NH 1645.7 97.36%
OH
o
S 0
WYKH o
0. N HN ~‘\\\:(I :;
©\INH HN:LO \ NH
H
o
o
0
N
e
N Lu /
pla e
0
" ESI-MS Method
RB-
1567.654 | m/z: 1;
0004825 ) ) .
tH[+ = urity:
(213) NH ty
o Z N 1568.7 95 339%,
SN o §
o
U,
oN_ T HN \
NH
NH H HN™ ~O
)

261



WO 2025/137441

PCT/US2024/061269
0
0
N%\N
N LU /‘>=
o Y
='((;/\NJ d
o
HN
RB ESI-MS Method
0004864 1596.633 | m/z: 1;
214) ﬁ: on 5 [M+HJ+ = | Purity:
° s 1597.7 96.92%
o
1‘/( o)
N
O N N, \
©\INH , HNTSO NH
N
o)j’\
o)
HO
N
H
0
0
N
e
N Lu /*>:
o] X \ (0]
%NJ ©
o
HN
RB ESI-MS Method
0004866 1568.602 | m/z: 1;
" 2 [M+H]+ = | Purity:
15) on
N 1569.6 95.22%
s 0
\\\(‘L o)
N
O N N, :
©\INH " HN™ ~0 NH
N
o
sS4\
HO
N
H

262



WO 2025/137441

PCT/US2024/061269
o)
o
N\/\\ '
Lu
N /
RCa
o
" ESI-MS Method
RB-
1582.617 | m/z: 1;
0004868
9 [M+H]+ = | Purity:
(216) NH . 0
O)\ 1583.6 96.28%
5N o
\L\)\N o
O N H HNIITQ
N
HO
o)
0
N
e
N U/
Re e
)
RB " ESI-MS Method
m/z: 1;
0005247 1518.623 '
[M+H]+ = | Punty:
217) NH
)\ oAt 1519.6 97 2%
o
5N o
\k)/“\u o
0. N HN W
JNH HNLO i\ NH
H
o):(NYK/\/\NHz
o

263



WO 2025/137441

PCT/US2024/061269
o)
o
N
e
N Lu /~>=
o \ \ o
%NJ o
o)
N ESI-MS Method
RB-
1535.613 | m/z: 1;
0005253 1 " -
+H|+ = urity:
18) - o
o or 1536.6 96.11%
S o
o
O N H HN
[Sape
HoN NH |, HNTTO NH
1) NMNHZ
0
o
o
N
A
N Lu /\¥
o=l NN =0
~« > o
o)
" ESI-MS Method
RB-
1558.629 | m/z: I;
0005255 1 - 3
+H]+ urity:
219) N "
o o 1559.6 98.51%
su
o
N
N—. O N\H HN \\EQ
</"‘]\iNH HNlO \ NH
: o H\ﬂ/(\/\/\NH2
o

264



WO 2025/137441

PCT/US2024/061269
O
o
N
I
N Lu /
PRI
o]
RB " ESI-MS Method
1492.607 | m/z 1.
0005266
3 [M+H]+ = | Purity:
(220) "
)\ on 1493.6 96.54%
O
s o]
O N | HN
i L \ NH
NH H HN O
@) N NH;
o]
I/[LO
N
A
N
ptaw e
O
RB " ESI-MS Method
1508.602 | m/z: 1.
0005270
[M+H]+ = | Purity:
21 "
)\ o 1509.6 95.11%
O
s (o]
p(” o
O N HNI\(Q
HO\INH " HN NH
o N\“/‘\/\/\NH2
@]

265



WO 2025/137441

PCT/US2024/061269
Q
O
0
Nt )
94dl
La
N,
o{ /\"\N‘\(o
HN
RB \\\o ESI-MS Method
| H 1602.607 | m/z: 1;
0005272 07\ ; e o
+tH[+ = urity:
222 "
e OH 1603.6 97.78%
o)
5N o
uﬂ 0
OxN HNL.
> i ;
©\iNH H HNLO NH
O)IN\I\)\/\/\NHZ
Ho~ 7
o
o
N
O N\/Q\I_u \(
o/k N
N 0
o o
RB HN ESI-MS Method
m/z: 1;
0005274 1642.639
(223) [M+H]+ = | Purity:
" oH 1643.6 98.71%
o
S o
1(“\” o
0. N HN \:(/ )
@\INH HNlO \ NH
H
O)I“WNHQ
o
HO

266



WO 2025/137441

PCT/US2024/061269
o) O
Y\T/\Nf%o
o] \
kel
N—L N
o) OJ\NH
ESI-MS Method
RB-
0005276 Ho. 1600.592 | m/z: 1;
(224) © )N; OH 1 [M+H]+ = | Purity:
O
5Ny o 1601.6 97.15%
O
U,
O N HNI\E@
@NH H HN O NH
O)j’\Nm)\/\/\NHz
HO ©
o) (o]
Y\TXNF{D
O \
T
N‘\_,N
$47 1
o) O NH
Q ,
RB H\;f/"’ ESI-MS | Method
kL 1600.592 | m/z: 1;
0005278 \H |
(225) AN on I [M+H}+ = | Purity:
5N o 1601.6 98.04%
\L‘)\N o)
o N HNI \
©\iNH H HN” ~O NH
O)\/QN\H)\/\/\NHZ
(o]
HO'

267




WO 2025/137441

PCT/US2024/061269
o o
-
mLuN/
04\/,\‘/
Ob‘/ O;\NH
p
1 ESI-MS Method
RB- o
H 1646.633 | m/z: 1;
0005284 ) '
\L 9 [M+H]+ = | Purity:
(226) " !
)\ OH 1647.6 08.32%
o U L;
o N\H HN ‘\C@
©\j:NH H HNL \NH
o Nm)\/\/\NHZ
Ho ™~ ©
o P<O
N
z/\\/'j\‘\LuN//O
Q \N
Yl
O” *NH
p
. 1 ESI-MS | Method
- 0
S m/z: 1;
0005286 J 1556.587 [ME+H] Puri
tH]+ = | Punty:
(227) I ty
4 on 1557.6 98.02%
0 ] . lE ]’
O N i HN "‘\\E@
TNH HNL \NH
o HMNHZ
)
HO

268



WO 2025/137441

PCT/US2024/061269
o]
o
N
I
N Lu. /
O{ \\NJ\O °
kfo
RB " ESI-MS Method
0005330 1584.633 | m/z: 1;
‘ 3 [M+H]+ = | Purity:
(228) NH
04\ oH 1585.6 96.11%
s o)
uu ©
O N N
O Y
NH |, HN" o NH
o N NH.
HO' O
j;
o)
O
N/ Lu N
WV
RB ° \\%‘\\ ESI-MS Method
- Q
? 1646.633 | m/z: 1
0005502 ~
\\\NH & 9 [M+H]+ = Purity:
(229)
<09 é;o 1647.6 97 89%
\\\}N HN <
o N " o NH
NH H
O o)jf“\
[o]
HO' NH,

269




WO 2025/137441

PCT/US2024/061269
o}
0
N\/TN
N A/ Q>=
O > \ o]
~< L I
0
RB " ESI-MS Method
0005692 1584.633 | m/z: 1;
(230) NH 5 [M+H]+ = | Purity:
OH
o)\ 1585.6 97.43%
S o)
MH HNo
O N L\ \:(/ )
N/ y HN 0 NH
o)ji\l\n)v\/\NHz
HO ©
o)
o)
N
A
N /‘>=
O > \ (o]
~< L I
O
RB " ESI-MS Method
m/z: 1;
0005694 1464.576
@31) [M+H[+ = | Purity:
NH
o 1465.6 96.78%
SN o
o}
0. N HNI \
©\j:NH . HNTTO NH
o;\,ﬁl\n/(\/\/\"“"z
O
HO

270



WO 2025/137441

PCT/US2024/061269
o}
o
N
I
N Ay ‘>:
O > \ (o}
%NJ ©
0
HN
RB ESI-MS Method
0005696 1478.591 | m/z: 1;
(232) NH 7 [M+H]+ = | Purity:
o 1479.6 96.58%
SN oo
\L(“\Hj\fo
HN
O N l \
C \: :NH H HN™ ~0 NH
o N\‘(‘\/\/\NHZ
HO ©
o
OTO\/—N/_/(O
7
Q'
e
\ 07 NH
S
© o
RB \Lo ESI-MS Method
H 1662.628 | m/z: 1;
0005738 ) |
(239) \L 8 [M+H]+ = | Purity:
NH
N on 1663.6 97.79%
N o
MH
o N, T HN \EQ
|
©’O\INH N NH
O N NH,
Ho ~ ©

271




WO 2025/137441

PCT/US2024/061269
o)
0
N
A
N Iy
AP
o
HN
RB ESI-MS Method
m/z: 1;
0005740 1606.599 MAH .
+H+ = .
(240) NH F [M+H] urity:
o on 1607.6 96.12%
su v
o)
H HN. .
0N l \
O)IN\‘H\/\/\NHZ
HO ©
o)
0
N
S
N Lu
LI
o
" ESI-MS Method
RB-
0005744 1540.607 | m/z: 1;
5
3 [M+H[+ = | Purity:
241) NH
OoH 1541.6 97.52%
o
Su
o
@JNH HNlO \ NH
H
o)\rNj'/K/\/\NHZ
o}

272



WO 2025/137441

PCT/US2024/061269
0
B
N/‘\N
N Lu /
AP
0
HN
ESI-MS Method
RB-
1610.649 | m/z: 1;
0005760 " X . .
+HJ+ = | Purty:
(242) o)\ OH
1611.6 8%
S 0
pk o)
N
©\INH . HNTO NH
N
0)1
o)
HO
N
H
0
o
N
175
Lu
N %
0
HN
ES-API-MS | Method
RB-
1596.633 | m/z: 1;
0005761 . 5 e .
+H]+ = | Purity:
(243) e o
1597.6 98%
S 0
\\\(U\ o)
N
NK , HNTTO NH
N
O)\\;
o)
HO
N
H

273



WO 2025/137441

PCT/US2024/061269
o)
o
N
e
NP
Rt
0
HN
RB ESI-MS Method
0005799 1584.633 | m/z: 1;
5 [M+H]+ = Purity:
(245) NH o
o 1585.6 96.35%
Su
o
e} N\H HN \E@
O X LW
NH H HN” O _
o)INm/K/\/\ﬁ
HO ©
0
0
N
e
N My
AL
o
HN
RB ESI-MS Method
0005801 1598.649 | m/z: 1;
2 [M+H]+ =| Purity:
(246) NH o
o] 1599.7 96.06%
S\Hj\
o)
0. N\H HN ,.\\[Q
©\j:NH HNLO \ NH
H
O)IN\‘H\/\/\T/
o}
HO

274



WO 2025/137441

PCT/US2024/061269
o)
0
A
U=
N
O%,\j)\o
° 0
HN
ESI-MS Method
RB-
1597.628 | m/z: 1;
0005805 " 8 - .
+H]+ = | Purty:
(247) N oH y
S o 1598.6 97.05%
u” O
O N T HN \[@
|
A0 N
W NoH
)
H
o
o
N
e
N Lu /
RE S
o
HN
ESI-MS Method
RB-
1534.617 | m/z: 1;
0005807 " . . .
+H]+ = | Purity:
(248) O)\‘ OH [ _] Z
S o 15356 97.04%
KK“\ o)
N
o. N\H HNIﬁ\EQ
NH |, HNTTO NH
N
o)l
o)
HO
N
H

275



WO 2025/137441

PCT/US2024/061269
o
o
N
175
N Lu /
A
0
HN
ESI-MS Method
RB-
1580.638 | m/z: 1;
0005809 ’ . - .
+H|+ = | Purity:
- A a0 0
S o 1581.7 97.32%
o
N HN_
BN
NH |, HNTO NH
N
O
o)
HO
N
H
o
0
e
L N
N /
RZa S
0
HN
ES-API-MS | Method
RB-
1570.617 | m/z: 1;
0005827
9 [M+H]+ = | Purity:
(250) NH o
¢ 1571.6 95%
0
N
0N T HN,, \
@NH , HNTO NH
o
HO'

276



WO 2025/137441

PCT/US2024/061269
O
o
N
A
N s
~PA
O
RB " ESI-MS Method
000_5858 1571.613 | m/z: 1;
1 [M+H]+ = | Purity:
(253) NH . 0
o)\ 1572.6 08.61%
S (o]
\L\/U\N © N=
ON 1 HN A )
[ j\ I NH
NH H HN (0]
o NW\/\NHz
HO ©
(e}
o]
ge.
N
S
N
0=(o_/—\N)\o
o]
RB AN ESI-MS Method
0005864 1520.602 | m/z: 1;
5
2 [M+H]+ = | Purity:
(254) " on
1521.6 96.74%
O
HN T ;L ‘
0~ 0P NH NH
/NEOOOMNHZ
NH
N
e

277



WO 2025/137441

PCT/US2024/061269
o)
5
N
A
N Y
(P I
o)
" ESI-MS Method
RB-
0005866 1570.617 | m/z: 1;
9 [M+H]+ = | Purity:
(255) NH N 0
o)ﬁ 1571.6 97.01%
S 0
7, o
HN o
Oa N L\(@
CC:NH ., HNTTO NH
o)i‘MNHz
HO ©
0
Yy
N\_\
NJ/ L”{ 0
O /ﬂN O
o]
o
HN
ESI-MS Method
RB-
0005897 1582.617 | m/z: I;
9 [M+H]+ = Purity:
257) NH
o on 1583.6 95.57%
s 0
IH‘\” o]
O N HN \CQ
|
©\INH H HNLO NH
o N
o NH

278



WO 2025/137441

PCT/US2024/061269
o
o
N
A
N iy
AT
0
" ESI-MS Method
RB-
1572.597 | m/z: 1;
0005899
2 [M+H]+ = Purity:
(258) NH o
0 1573.6 95.09%
S o
uﬂ o
0. N HNI \
©\INH y HNTYO NH
o N\n/(\/o\/\NHz
o~ ©
o
o
N
e
N
RE N
0
" ESI-MS Method
RB-
1571.613 | m/z: 1;
0005903
1 [M+H]+ = | Purity:
(259) NH .
o 1572.6 98.15%
S 0
\k\)LN 0 _N
NH
NH |, HNTO
o Nj\/\\/\ANHz
0
HO

279



WO 2025/137441

PCT/US2024/061269
o)
0
N
A
N Ay
A
o
" ESI-MS Method
RB-
1571.613 | m/z: 1;
0005905
1 [M+H]+ = | Purity:
(260) NH . Y
02\ 1572.6 95.25%
S o)
o
IKU\H ~ N
0. N HN \ N\
o Nj"/\\/\/\NHz
o'~ ©
o
o
N
A
N I/
LI
0
HN
ESI-MS Method
RB-
1571.613 | m/z: 1;
0005907
1 [M+H]+ = | Purity:
261 NH
(261) .
o 1572.6 98 15%
su
o
N =
OaN< HohN \ N\ r{l
NH ' NS0 NH
o)’\/i\“/‘\/\/\NH2
o
HO'

280



WO 2025/137441

PCT/US2024/061269
o]
O
NN fe)
O/\/N\)
O
RB HN\L ES-API-MS | Method
0005990 ji' on 1554586 | m/z: I:
(265) ’ N o 6 [M+H]+ = | Purity:
VN © 1555.6 99%
o N " HN,;EKEQ
©\iNH y HNTTo NH
X
o]
O
HO
N
H
O
o]
0. \N_\ 10}
O \—N\)
>\NH
[0}
O
RB \LO ES-API-MS | Method
H 1672.649 | m/z: 1;
0005992 1)
(266) \L 6 [M+H]+ = | Purity:
NH
0)\ OH 1673.6 96%
s O
UL
©\OIN\ H HNrEQ
|
NH |, HNTYo TN
o)lvkN
HO 0
N
H

281




WO 2025/137441

PCT/US2024/061269
o]
i
(\\N_\ e}
O.
TR
N P!
gﬁNH
o]
O.
\Lo ES-API-MS | Method
RB-
\ 1686.665 | m/z: 1;
0005994 o .
(267) 1 2 [M+H]+ = | Purity:
NH
o OH 1687.6 99%
)1 o
pku o
|
NH |, HN NH
O)IN
HO' ©
N
H
[e)
o
N\
N[Lu 7N~>=
0
HN
ES-API-MS | Method
RB-
1632.633 | m/z: 1;
0006009 NH o s ] b
+H|+ = | Pumnty:
(268) 0)1 . ) Y
WYK o 1633.6 95%
0. M\H AN, ‘
@JNH " HN” 0 NH
HO' °
NH,

282




WO 2025/137441 PCT/US2024/061269

(i
o)
N
55
o]
()
0
HN
ES-API-MS | Method
RB-
1626.680 | m/z: 1;
0006011 " ) b
OH 5 +H|+ = urity:
(269) oA Y
Sl(li . 1627.6 95%
o b T, :
@jNH y HNTTO N
N
0%1
HO f\\\\\
NH
&
0
o)
7
=0
N
° o)
HN
ESI-MS Method
RB-
1584.597 | m/z: 1;
0006013 5 NHH Puri
+H|+ = urity:
270) NH N [M+H] y
OJ\ 1585.6 96.3%
s
o}
\H)(N 0
NH |, HNTO NH
O%\ENWH\
w0 ©
v oo \CNH

283



WO 2025/137441

PCT/US2024/061269
0
®;
N
I
N AU/
AL
0
HN
ESI-MS Method
RB-
1571.613 | m/z: 1;
0006015
1 [M+H]+ = | Purity:
271) NH on '
OJH 1572.6 95.09%
s 0
o)
U
OaN< HN]:\(@
©\jNH H HN™ ~O F’:‘H
o N N-NH,
HO
o)
'
N
I
N My
Qe
0
HN
ESI-MS Method
RB-
1584.633 | m/z: 1;
0006019
S [M+H]+ = | Purity:
272)
1585.7 96.75%

284




WO 2025/137441 PCT/US2024/061269
2
N
Ve
N La
O
by
RB ES-API-MS | Method
1005072 1611.644 | m/z: 1;
4 M+H|+ = | Purity:
(274) or (M) s Y
o, 1612.6 96%
\H)\N o]
O N HNﬁ@
‘ l NH
NH  HNTTO
N
HO [ ]
N
OTO N/\go OH
Y \/j ESI-MS Method
RB- NEAR
Nl u’\/\/\, p 1610.649 | m/z: 1;
0006073 § x}-NH A=
@75) &0 _>= 2 [M/2+H]+ Purity:
Q}NH HN% =806.5 95%
[a]
O)‘:os—- NH
o O
OT N/*-g OH
NX‘ N ESI-MS Method
RB- 3 T/z\/‘i P 1610.649 | m/ 1
N~ NN 0 —Uh R m/z: .
?20702)074 s T 2 [M2+H+ | Purity:
Qjm p =806.5 95%
o]
O):OS—- NH
QO O
TO /\N/\_(O OH o
N\, A ESI-MS Method
RB- NIAR .
N H . :
0006075 ;’io H/\/\/\/N\n/.\s 0, s HN_§= \NH 1630.594 m/z. 1,
1) d o EN, o 6 [M/2+H]+ | Purity:
Q}NH HN =8165 95%
Lo}
o):DS—- NH
0,
TO FN/‘{)O OH o/
N\ KT ESI-MS Method
RB- N RV;Z
S NG 1626.644 | m/z: 1;
0006076 $d \n/\s—\_}—NH HN
278 d 1 [M/2+H]+ Purity:
278) : —NH HN% =814.5 95%

285




WO 2025/137441

PCT/US2024/061269

oH
gt
RB- N/KN\/O o A NH

ESI-MS Method

o
A 1630.594 | m/z 1;
0006189 e SN YF O
° A I\O 6 [M/2+Na]+ | Purity:
(289) 2w L
=3838.4 95%
O Ho
e g OH
T”/Pg ESI-MS Method
- (\T/N‘i i 4 P‘ 1610.649 | m/z: 1;
0006219 $d “/\/W"wor\sxo}w R : : :
294) ° - 2 [M2+H]+ | Purity:
O} )—c?_ = 806.4 98%
OH NH
o]
D
N
I
N Lu\/N\ o
O
o \NJ o]
Kfo
" ESI-MS Method
RB-
1586.612 | m/z: 1;
0006317 |
8 [M+H]+ = | Purity:
(299) NH on
o 1587.6 96.82%
S

286



WO 2025/137441

PCT/US2024/061269
A
N
e,
N Lu '>=
o! > \ O
%NJ ©
o
" ESI-MS Method
RB-
1586.612 | m/z: 1;
0006385 ]
" 8 [M+H]+ = | Purity:
301
(oD o o 1587.6 97.15%
$
181
O
N
o N 1 HN \
| T NH
NH o, HN
HO' ° O

Example A10. Synthesis of Int 9 by Method 2

[00361] Scheme 3. Synthesis of Int 9 by Method 2 {Scheme 3 discloses SEQ ID NGOS 329, 329 and 330,

respectively, in order of appearance)
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Method 2:

[00362] To the swollen 2-CTC resin was added Fmoc-Lys(Dde)-OH (1 equiv.) and DIEA (4 equiv.) in
DCM (5 mL). The mixture was agitated for 2 b under nitrogen. MeOH (I mL) was then added. The
resufting mixture was agitated for 30 min. After the reaction solution was removed through filtration, the
resin was washed three times with DMF (10 mL). The Fmoc protecting group was removed via 15 min
agitation with 20% piperidine in DMF followed by filtration and washing.

[00363] To the peptidyl-resin 6 were added Fmoc-D-Trp(Boc)-OH (3 equuv ), DIEA (6 equiv.) and
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HBTU (3 equiv.} in DMF (5 mL}. The mixture was agitated for 1 h under nitrogen. Next, the reaction
solution was removed through filtration, and the resin was washed three times with DMF (10 mL}. The
Fmoc protecting group was removed via 20 min agitation with 20% piperidine in DMF followed by
filtration and washing.

[30364] Subsequent amino acids were coupled using Fmoc-protected amino acid (3 equiv.), HBTU (3
equiv.} and DIEA {6 equiv.) in dry DMF, shaking for 30 min. Pre-activation of any amino acid was not
performed prior to coupling. Between amino acid couplings, the Fmoc protecting group was removed via
30 min agitation with 20% piperidine in DMF followed by filtration and washing. Success of Fmoc
removal steps and amino acid couplings were monitored qualitatively using a minhydnn test.

[00365] The peptidyl-resin 7 was washed three times with MeOH and dried under vacoum, the resin was
treated with 20% HFIP/DCM for 15 min 3 times. The mixture was concentrated to dryness and then
Ivophilized to give Int 8

[00366] The Int 8 was dissolved in DCM (1 mM) together with EDCI (1.5 equiv.) and HOAt (1.5
equiv.) and DIEA (3 equiv.). The mixture was stirred at 20 °C for 15h. After the reaction was completed,
the mixture was concentrated to dryness. The mixture was then treated with 10 mL TFA cleavage
cocktail for 1 hour, and cold isopropyl ether was added. The crude peptide was collected through
centrifugation and dried under vacuum. The crude product was purified by preparative HPLC to afford
Int 9 as a white solid.

Example A1l Synthesis of RB-0005717 from Int 9 by Method 2

[00367] Scheme 4. Synthesis of RB-6005717 from Int 9 by Meihod 2 (Scheme 4 discloses SEQ ID NOS

230,231, 233 and 233, respectively, in order of appearance)
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[00368] The Int A(1.5 equiv.) and Int 9(1 equiv.) were dissolved in DMF (30mL) and added EDCI (1.5
equiv.) and HOAt (1.5 equiv.) and DIEA (3 equiv.). The mixture was stirred at 20 °C for 3h, then
concentrated to dryness. The mixture was treated with 10 mL TFA cleavage cocktail for 2 hour, and ¢old
isopropyl ether was added. The crude peptide was collected through centrifugation and dried under
vacuum. The crude product was purified by preparative HPLC to afford Int 10 as a white solid.
[00369] The Int 10 was dissolved in 3% hydrazine hydrate/DMF (5SmL), the mixture was stirred at 20
°C for 15 min. After the reaction was completed, the mixture was purified by preparative HPLC to afford
RB-6085716 as a white solid.
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100370] Following the general protocol for cold labeling of empty-chelator conjugates with Lo, La and
Ga metals (See Example A16)}— A solution of RB-0605716 (1 equiv.) in 1M Na,CO; aqueous buffer
adjusted to pH = 5~6 was added LaCl; (5 equiv.). The resulting mixture was stirred at 40 °C for 1 h.
After filtration, the crude product was purified by preparative HPLC to afford RB-0005717 as a white
solid.

[00371] Additional peptide analogues were prepared similarly using this modular synthetic approach
outlined in Method 2. The amino acids, fragments, linker, and chelator used in this method vary
depending on the peptide scquence. In some instances, the X1 amino acid has a side chain with a terounal
amine functionality. In some nstances, the chelator is attached directly to X1 or has an extended linker
attached to a chelator. In some instances, the chelator is a chelator described herein. In some
embodiments, the chelator is NOTA, DOTA, or NODAGA. Additional peptides prepared according to
Method 2 arc shown in Table 6.

[00372] Table 6.

Conjugat Exact Mass Method
elD Structure mass observed of
(SEQID uctu (g/mol) ( /le) Synthesi
NO) g g s

OH
i ES-API- | Method
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H —
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Example A12. Synthesis of Int 14 by Method 3

[00373] Scheme 5. Synthesis of Int 14 by Method 3 (Scheme 5 discloses SEQ ID NOS 332, 332 and

333, respectively, in order of appearance)
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Method 3:

{00374] To the swollen 2-CTC resin were added Fmoc-Lys(Dde)-OH (1 equiv.) and DIEA (4 equiv.jin
DCM (5 mL). The mixture was agitated for 2 h under nitrogen. MeOH (1 mL) was then added. The
resulting mixture was agitated for 30 min. After the reaction solution was removed through filtration, the

resin was washed three times with DMF (10 mL). The Fmoc protecting group was removed via 15 min
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agitation with 20% piperidine in DMF followed by filtration and washing.

100375] To the peptidyl-resin 11 were added Fmoc-D-Trp(Boc)-OH (3 equiv.}), PIEA (6 equiv.) and
HBTU (3 equiv.) in DMF (5 mL). The mixture was agitated for 1 h under nitrogen. After the reaction
solution was removed through filtration, the resin was washed three times with DMF (10 mL). The Fmoc
protecting group was removed via 20 min agitation with 20% piperidine in DMF followed by filtration
and washing.

100376] Subsequent amino acids were coupled using Fmoc-protected amino acid (3 equiv.), HBTU (3
cquiv.) and DIEA (6 equiv.) in dry DMF, shaking for 30 min. Pre-activation of any amino acid was not
performed prior to coupling. Between amino acid couplings, the Fmoc protecting group was removed via
30 mun agitation with 20% piperidine in DMF followed by filtration and washing. Success of Fmoc
removal steps and amino acid couplings were monitored qualitatively using a ninhvdrin test.

[00377] The peptidyl-resin 12 was washed three times with MeOH and dried under vacuum, the resin
was treated with 20% HFIP/DCM for 15 mun 3 times. The mixture was concentrated to dryness and then
Iyophiiized to give Int 13 {610mg)

[00378] The Int 13 was dissolved in DCM (1 mM) and added EDCI (1.5 equiv.) and HOAt (1.5 equiv.)
and DIEA (3 equiv.). The mixture was stirred at 20 °C for 15 h. After the reaction was completed, the
mixture was concentrated to dryness. Then the mixture was treated with 10 mL TFA cleavage cocktail
for 1 hour, cold isopropyl ether was added. The crude peptide was collected through centrifugation and
dried under vacuum. The crude product was purified by preparative HPLC to afford Int 14 as a white
solid.

Example A13. Syunthests of RB-0005895 from Int 14 by Method

[00379] Scheme 6. Synthesis of RB-00085895 from Fnt 14 by Method 3 (Scheme 6 discloses SEQ ID

NOS 333, 333, 256 and 256, respectively, in order of appearance)
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[00380] The Int C(1.5 equiv.) and Int 14(1 equiv.) were dissolved in DMF (30 mL) and added EDCI
(1.5 equiv.) and HOAt (1.5 equiv.) and DIEA (3 equiv.). The mixture was stirred at 20 °C for 3h. After
the reaction was completed, it was concentrated to dryness. The mixture was then treated with 10 mL
TFA cleavage cocktail for 2 hour, cold isopropyl ether was added. The crude peptide was collected
through centrifugation and dried under vacuum. The crade product was purified by preparative HPLC to

afford Int 15 as a white solid.
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100381] The Int 15 was dissolved in 3% hydrazine hydrate/DMF (5mL), the mixture was stirred at 20
°C for 15 min. After the reaction was completed, the mixture was purified by preparative HPLC to afford
RB-00058%4 as a white solid.

[00382] Following the general protocol for cold labeling of empty-chelator conjugates with Lu, La and
Ga metals (See Example A16)— A solution of RB-0003894 (I equiv.) in 1M Na,CO; aqueous buffer
adjusted to pH = 5~6 was added LuCls (5 equiv ). The resulting mixture was stirred at 40 °C for L h.
Afier filtration, the crude product was purified by preparative HPLC to afford RB-0005895 as a white
solid.

[00383] Additional peptide analogues were prepared similarly using this modular synthetic approach
outlined in Method 3. The amino acids, peptoid building blocks, fragments, linker, and chelator used in
this method vary depending on the peptide sequence. In some instances, the X1 amino acid has a side
chain with a terminal acid functionality. In some instances. the chelator is attached directly to X1 or has
an extended linker attached to a chelator. In some instances, the chelator is a chelator described herein. In
some embodiments, the chelator is NOTA, DOTA, or NODAGA. Additional peptides prepared

according to Method 3 are shown in Table 7.

Table 7.
Conjugate Exact Mass Method
ID (SEQ Structure mass observed of
ID NO) (g/mol) (g/mol) | Synthesis
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Example A4, Synthesis of Int 19 by Method 4

100384 Scheme 7. Synthesis of Int 19 by Method 4 (Scheme 7 discloses SEQ ID NOS 334, 334 and
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335, respectively, in order of appearance)

Fmoc-Tyr(tBu)-OH, DIEA; MeOH
Fmoc deprotection

NH,=Y(tBuy—.)
16

SPPS HBTU; piperidine

H,N—S-bMe) D-Trp—Cha4N(Boc)—Thr(tBu)—Phe—IntD-Y(tBu)
17

20%HFIP/DCM

1
1. HOALEDCI,DIEA;
2. PhSiHy/Pd(PPhs),

(o]
N NH
H
Q N
t-Bu Boc
Int 19

100385] To the swollen 2-CTC resin were added Fmoc-Tyr(tBu)-OH ¢1 equiv.} and DIEA (4 equiv.) in
DCM (5 mL). The mixture was agitated for 2 h under nitrogen. MeOH (1.00 mL} was then added. The

resulting mixture was agitated for 30 min. Afier the reaction solution was removed through filtration, the
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resin was washed three times with DMF (10 mL). The Fmoc protecting group was removed via 15 min
agitation with 20% piperidine in DMF followed by filtration and washing.

100386] To the peptidyl-resin 16 were added Int B (2 equiv.), DIEA (4 equiv.) and HBTU (4 equiv.) in
DMF (5 mL). The mixture was agitated for 1 h under nitrogen.  After the reaction solution was removed
through filtration, the resin was washed three times with DMF (10 mL). The Fmoc protecting group was
removed via 20 min agitation with 20% piperidine in DMF followed by filtration and washing.

100387] Subsequent amino acids were coupled using Fmoc-protected amino acid (3 equiv.), HBTU (3
cquiv.) and DIEA (6 equiv.) in dry DMF, shaking for 30 min. Pre-activation of any amino acid was not
performed prior to coupling. Between amino acid couplings, the Fmoc protecting group was removed via
30 mun agitation with 20% piperidine in DMF followed by filtration and washing. Success of Fmoc
removal steps and amino acid couplings were monitored qualitatively using a ninhvdrin test.

[00388] After the resin was washed three times with McOH and dried under vacuum, the resin was
treated with 20% HFIP/DCM for 15 min 3 times. The nuxture was concentrated to dryness and then
Iyophtiized to give Int 18

[00389] Int 18 was dissolved in DMF and added EDCI (1.5 equiv.), HOAt (1.5 equiv.) and DIEA (3
equiv.). The mixture was stirred at 20 °C for 15 h. After the reaction was completed, the mixture was
concentrated to dryness. The mixture was then dissolved in DCM (20 mL) together with PhSiH3 (10
equiv.) and Pd(PPh3)4 (0.1 equiv.). The mixture was stirred at 25 °C for 0.5 hours. After the reaction was
completed, the mixtire was concentrated to dryness and purified by preparative HPLC to afford Int 19 as
a white solid.

Example A1S3, Syunthesis of RB-0006395 from Int 19 by Method 4

[00390] Scheme 8. Synthesis of RB-0086395 from Fnt 19 by Method 4 (Scheme 8 discloses SEQ ID

NOS 335, 306 and 306, respectively, in order of appearance)
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1. DIEA

2. 50%TFA/DCM

RB-0006395

[00391] The Int 19 (SEQ ID NO: 335; 1 equiv.) and DOTA-NHS (1.5 equiv.) were dissolved in DMF
(20 mL) and added DIEA (5 equiv.). The mixture was stirred at 25 °C for 0.5 hour. After the reaction was

completed, the mixture was concentrated to dryness.

[00392] The mixture was treated with 20 mL TFA cleavage cocktail for 1 hour, then concentrated to 2

mL, and cold isopropy! ether was added. The crude peptide was collected through centrifugation and
dried under vacuum. The crude product was purified by preparative HPLC to afford RB-0006394 (SEQ

1D NO: 306) as a white solid.

1003937 Following the general protocol for cold labeling of empty-chelator conjugates with Lu, La and
Ga meetals (See Example A16)— A solution of RB-8006394 (SEQ ID NO: 306 1 equiv.} in 1M NaxCO;
aqueous buffer adjusted to pH = 5~6 was added LuCl; (5 equiv.). The resulting mixture was stirred at 40
°C for 1 h. After filtration, the crude product was purified by preparative HPLC to afford RB-0006395
{SEQ 1D NO: 306) as a white solid.

[00394] Additional peptide analogues were prepared similarly vsing this modular synthetic approach
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outlined in Method 4. The amino acids, fragments, linker, and chelator used in this method vary
depending on the peptide sequence. In some instances, the X1 amino acid is a proline dertvative. In some
instances, the chelator is attached directly to X1 or has an extended linker attached to a chelator. In some
instances, the chelator is a chelator described hercin. In some embodiments, the chelator is NGTA,
DOTA, or NODAGA. Additional peptides prepared according to Method 4 are shown in Table 8.
[00395] Table 8.

Conjugate Exact Mass Method
ID (SEQ Structure mass observed of
ID NO) (g/mol) (g/mol) | Synthesis
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Example A16: Radiolabeling Protocols
General protocol for cold labeling of empty-chelator conjugates with Lu, La and Ga metals

100396] To a solution of peptide conjugated to an empty-chelator (1 equiv.) in M Na,COs aqueous
buffer {(pH = 5-6) was added LuCl; LaCls or GaCls (5 equiv.). The resulting mixture was stirred at 40-60
°C for 1 h. After filtration, the crude product was purified by preparative HPLC to afford the

corresponding cold metal labeled peptide.

General protocol for 7" Lu Radiolabeling of empty-DOTA conjugate

[00397] A 35 mCi aliquot of ""LuCls was added to the reaction vessel followed by addition of 10%
cthanol in 0.4M NaOAc buifer (1.0 mL; pH=5.0) and the empty-DOTA conjugate (1.0 pg/ul, 32 pi).
The resulting mixture was heated and mixed with a thermal mixer at 70°C for 0.5h. After 0.5h, the
reaction mixture was allowed to cool at room temperature for 3 min. Then the reaction mixture was
diluted with 4 8 mL of a pre-mixed formulation buffer. To assess the radiochemical purity, 60 pCi of the
71 i labeled product was injected on a rad-HPLC. At the end of the synthesis (EOS). the radiochemical
purity and specific activity was determined. HPLC column: Aeris 3.6 ym PEPTIDE XB-C18 100, LC
Column, 150 x 4.6 mm (00F-4307-E0). Flow 1.0mL/min. HPLC column Aeris 3.6 um PEPTIDE XB-
€18 100, LC Column, 150 x 4.6 mm (00F-4507-E0). Solvent A was H,0/0.05% TFA and solvent B was
CH:CN/0.05% TFA. Elution was conducted at flow rate of 1.0 mL/min with gradient from 510 95% B

over 16 min.

General protocol for *Ac Radiolabeling of empty-DOTA conjugate

[00398] A "*Ac(NO:); powder was diluted with 0.5M HCI to achieve a concentration of 10 pCi/uL.
100uCi aliquot of the 10 uCi/ul. **Ac-chloride solution was added to the reaction vessel foliowed by
addition of 10% ethanol in 0.4M NaOAc buffer (200 ul, pH=6.2) and 27.5 pg of the empty-DOTA
conjugate (1.0 pug/pL, 27.5 ul). The resulting mixture was heated and mixed with a thermal mixer at
90°C for 0.5 h. After 0.5h, the reaction mixture was allowed to cool at room temperatare for 3 min. The

reaction mixture was diluted with 1.0 mL of a pre-mixed formulation buffer. The radiochemical purity
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was determined at 5 pCi/mmol by radio thin-layer chromatography (radio-TLC). TLC plate: Agilent
Technologies Chromatography paper (Cat number A120B12); mobile phase: 50mM DTPA, pH=5.56.

Generdl protocol for * Cu Radiolabeling of empty-NOTA conjugate

[00399] **CuCl, in 0.1M HCI was reconstituted with 0.4M NaOAc pH=6 2 to achieve a concentration of
0.2 mCi/ul.. A 7.14 mCi aliquot of the *CuCl solution was added to the reaction vessel followed by
addition of 10% ethanol in 0.4M NaQAc buffer (200 pL; pH=6.2) and the empty-NOTA conjugate (1.0
pg/ul, 6.0 pl). The resulting nuxture was heated and mixed with a thermal ouxer at 50°C for 0.5h. After
0.5h, the reaction mixture was allowed to cool at room temperature for 3 min. Then the rcaction was
diluted with 4.8 mL of a pre-mixed formulation buffer. To assess the radiochemical purity, 10 uCi of the
product was injected on a rad-HPLC. At the end of the synthesis (EOS), the radiochemical purity and
specific activity was detenmined. HPLC column: Aenis 3.6 um PEPTIDE XB-CI18 100, LC Column, 150
x 4.6 mm (00F-4507-E0). Solvent A was H0/0.05% TFA and solvent B was CH;CN/0.05% TFA.

Flution was conducted at flow rate of 1.0 mL/min with gradient from 5 to 95% B over 16 min.

General protocol for 68Ga Radiolabeling of empty-BOTA conjugate

[00400] A 10 mCi aliquot of ®*GaCl; in 0.3M HCI (1.1 mL) was added to the reaction vessel followed
by addition of 1.0 M NaQAc, pH 5.5 ,175 uL,, and empty DOTA conjugate (0.75 pg/pl; 42uL). The
resulting mixture was heated and mixed with a thermal mixer at 95°C for 10 min. After 10 min, the
reaction mixture was allowed to cool at room temperature for 3 mmutes. Then the reaction mixture was
diluted with 4 mL of a pre-mixed formulation buffer. To assess the radiochemical purity, 10 uCi of the
product was injected on a rad-HPLC. At the end of the synthesis (EOS), the radiochemical purity and
specific activity was determined. HPLC column: Aeris 3.6 ym PEPTIDE XB-(C18 100, LC Column, 150
x 4.6 mm (00F-4507-E0). Solvent A was H20/0.05% TFA and solvent B was CH3CN/0.05% TFA.

Elution was conducted at flow rate of 1.0 mL/min with gradient from 3 to 93% B over 16 min.

Example B: Biological examples

Example B1: SSTR binding affinity measured by radioligand binding competition assay

[00401] Macrocyclic peptides in this invention were tested for binding to SSTR protein by a radioligand
binding competition assay. For radioligand binding assay, competition binding is performed in duplhicate
in the wells of a 96 well plate containing binding buffer (HEPES 25 mM pH 7.4, MgCl12 5mM, CaCi2 1
mM, BSA 0.5%, Saponine 10 pug/ml)}, membrane extracts (0.6 ug protein/well), radiotracer ([ 1251}~
Tyrl1-Somatostatin, Perkin Elmer NEX389) and test compound. Nonspecific binding is determined by
co-tncubation with 200-fold excess of cold competitor (§§8T28). The samples are incubated in a final
volume of 0.1 ml for 60 min at room temperature and then filtered over UniFilter-96 GF/C (Revvity
6055690) filter plates. Filters are washed six times with 0.5 ml of ice-cold washing buffer (HEPES 25
mM pH 7.4, MgCl12 5mM, Cali2 1 mM) and 50 pl of Microscint 20 (Packard} are added in each well.

The plates arc incubated 15 min on an orbital shaker and then counted with a TopCount™ for 1 min/well,
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jtracer|/Kd}. [ Tracer] is

IC50/(1+

For IC50 to Ki determination, the Cheng Prusoff equation is used: Ki =

0.1 nM as mentioned above.

[00402] Conjugate SSTR2 binding affinity is shown n Table 9.
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Conjugate | SSTR2 Conjugate | SSTR2 Conjugate | SSTR2
D Ki iD Ki D Ki

RB- RB- RB-

0006209 B 0006389 A 0006452 B
RB- RB- RB-

0006213 E 0006391 E 0006455 B
RB- RB- RB-

0006215 D 0006393 A 0006458 C
RB- RB- RB-

0006217 A 0006395 A 0006461 C
RB- RB- RB-

0006237 C 0006397 B 0006464 B
RB- RB- RB-

0006239 D 0006400 B 0006470 B
RB- RB- RB-

0006285 B 0006403 B 0006476 C
RB- RB- RB-

0006286 B 0006406 B 0006488 B
RB- RB- RB-

0006317 A 0006414 B 0006553 D
RB- RB- RB-

0006319 A 0006417 B 0006558 A
RB- RB- RB-

0006385 A 0006420 B 0006579 C
RB- RB- RB-

0006387 A 0006449 A 0006591 C

wherein 0 <A < 1.0nM

LOnM <B <3.33uM

333aM < C<10nM

10nM < D <33.3nM

333nM < E <100 aM

Example B2: Peptide Conjugate Biodistribution Measured by Tissue PK

[00403] Macrocyclic peptides and conjugates described herein were tested for tissue distribution by
measuring concentrations in tissues by MS using 7x vive animal models. Peptide metal chelates were
dosed to animals and tissues were collected at specific time points based off the peptide PK profile. The
samples were then analyzed by MS and the results reported as %61D/g (% injected dose/gram).
Radiopharmaceutical conjugates of the present disclosure have improved tissue distribution for
radiopharmaceutical therapeutics.

100404] Peptide metal chelate doses were suspended in phosphate-buffered saline (PBS) containing
0.1% Tween 80. An injection volume of 100 ul. per mouse was used, and blood and tissuc samples were
coliccted, weighed, and stored frozen at -80 °C until analysis. Tissue samples were digested with
concentrated nitric acid in a microwave digestion apparatus. The sample digest was diluted with internal
standard and analyzed using inductively coupled plasma mass spectrometry {ICP-MS). ICP-MS is an
clemental analysis technique used to measure clements by using argon plasma to convert the sample into

ions that are then measured using the mass spectrometer. Calibration standards were used for
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quantification of element(s) of interest by constructing a multipoint standard curve covering the range of
analyte concentrations anticipated in the samples (typical range is 300 pptto 0.1 ppt). A single
quadrupole instrument GCAP RQ, Thermo Fisher) [CP-MS was coupled with a Teledyne CETAC
autosampler and used for the sample analysis.

[00405] The %ID/g of conjugate in kidney tissue at the 2-hour time point (2h) was quantified for various
conjugates, and the results are shown in Table 10. Lower kidney tissue % 1D/g vahies indicate lower

distribution to the kidney after administration of the conjugate.

Table 16.
Conjugate ID X3 X4 Kld(l:?ilr{;gs,sgz)l) K
RB-0003149 D-Trp Lys 8.4
RB-0005760 | (S-bMe) D-Trp Cha4N 2.7
RB-0005799 D-Trp Lys(Me) 23
RB-0005801 D-Trp Lys(diMe) 2
RB-0005805 D-Trp PipzaA 25
RB-0005897 D-Trp (3-Azetidine)-hAla 2.5
RB-0006013 D-Trp Ser(3-azetidine) 3
RB-0006015 D-Trp Nva(NH-NH2) 2.8
RB-0006072 | (S-bMe) D-Trp PipzaA 2.7
RB-0005502 Trp Lys 9.4
RB-0006176 | (S-bMe) D-Trp PipzaA 1.6

[00406] The present technology may be used in bio-related industries and the pharmaceutical industry.
[00407] All references cited in this specification, and their references, are incorporated by reference
herein in their entirety where appropriate for teachings of additional or alternative details, features, and/or
technical background.

[00408] While the disclosure has been particularly shown and described with reference to particular
embodiments, it will be appreciated that variations of the above-disclosed and other features and
functions, or altematives thereof, may be desirably combined into many other different systems or
applications. Also, that various presently unforescen or unanticipated alternatives, modifications,
variations, or improvements therein may be subsequently made by those skilled in the art which are also

intended to be encompassed by the following claims.
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w

CLAIMS
A conjugate or a pharmaceutically acceptable salt thereof, wherein the conjugate comprises a
monocyclic peptide having avidity for a somatostatin receptor, wherein the monocyclic peptide

comprises a structure of Formula (I,

X1—X2
AN
X6 X3
\
X5—X4
Formula (If)

wheren,

X1 is any amino acid;

X2 is any amino acid;

X3 1s a non-natural, aromatic amino acid;

X4 is a non-natural amino acid having a side chain comprising an amine;

X5 is any amino acid; and

X6 is any amino acid.

The conjugate of claim 1, or a pharmaceutically acceptable salt thereof, further comprising a metal
chelator covalently connected to the monocyclic peptide.

The conjugate of claim 1 or 2, or a pharmaceutically acceptable salt thereof, wherein the metal
chelator is connected to the monocyclic peptide through a linker.

The conjugate of any one of claims 1-3, or a pharmaceutically acceptable salt thercof, wherein the

conjugate has a structure of Formula (11},

| /X1—X2
X6 X3
\
X5—X4

CL/(L)S_

Formula (IIT)
wherein,
L is a linker;
gisforl;and
CL is a metal chelator.
The conjugate of any one of claims 1-4, or a pharmaceutically acceptable salt thercof, wherein the

conjugate has a structure of Formula (JV1), (IV2) or (IV6),
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L —
S /X1 X2 or— (L)s X1—X2
4 N X3 N\ N
X6 X3 X6\ X6 X3
N\
X5—X4 X5—X4 o X5—X4
Formula (IV1) Formula (IV2) Formula (IV6).

6. The conjugate of any one of claims 2-5, or a pharmaceutically acceptable salt thereof, wherein the

comjugate further comprises a radionuchde bound to the metal chelator,

~3

The conjugate of any one of claims 1-6, or a pharmaceutically acceptable salt thereof, wherein X1 1s

an N-methylated amino acid.

&. The conjugate of any one of claims 1-7, or a phamaceutically acceptable salt thereof, wherein X1 is
any ammno acid comprising a polar side chain.

9. The conjugate of any one of claims 1-8, or a phammaceutically acceptable salt thereof, wherein X1 is

an L-amino acid.

10,

The conjugate of any one of claims 1-7, or a pharmaceutically acceptable salt thereof, wherein X1 is

Cys, Lys, Ala, Glu, Asp, Ser, Pro, or a derivative of any one of the foregoing.

11. The conjugate of any one of claims [-10, or a pharmaceutically acceptable salt thercof, wherein X1 is
Pro, Hyp, ChadN, ChgdN, NMe-ChadN, NMe-ChgdN, NMe-Dap, NMe-Dab, NMe-Orn, NMe-Lys,
NMe-Azidolysine, NMe-hLys, 4-oxa NMe-Lys, NMe-Ala, NMe-Nle, NMe-propargy] glycine, NMe-
propargy! alanine, NMe-Asp, NMe-Cys, NMe-Hey, NMe-hHey, NMe-Glu, NMe-hGlu, NMe-Amp,
NMe-Hse, or NMe-Hse(Se).

12. The conjugate of any one of claims 1-10, or a pharmaceutically acceptable salt thereof, wherein X1 is
Cys. Lys, or a derivative of either of the foregoing.

13. The conjugate of any one of claims 1-12, or a pharmaceutically acceptable salt thereof, wherein X1 is
ChadN, Chg4N, NMe-ChadN, NMe-Chg4N, NMe-Dap, NMe-Dab, NMe-Om, NMe-Lys, NMe-
hiys, NMe-Azidolysine, NMe-Cys, NMe-Hey, NMe-hHcey, or NMe-Hse(Se).

14. The conjugate of any one of claims 1-10 and 12, or a pharmaceutically acceptable salt thereof,
wherein X1 is cysteine or a derivative thereof.

13. The conjugate of any onc of claims 1-14, or a pharmaccutically acceptable salt thercof, wherein X1 is
NMe-Cys, NMe-Hey, NMe-Hse(Se), or NMe-hHey.

16. The conjugate of any one of claims 1-10 and 12, or a phammaceutically acceptable salt thereof,
wherein X1 1s lysine or a derivative thercof.

17. The conjugate of any one of claims 1-13 and 16, or a pharmaceutically acceptable salt thereof,
wherein X1 is NMe-Dap, NMe-Dab, NMe-Lys, NMe-hLys, or NMe-Orn.

18. The conjugate of any one of claims 1-10, or a pharmaceutically acceptable salt thereof, wherein X1 1s
alanine or a dertvative thereof.

19. The conjugate of any one of claims [-11 and 18, or a pharmaceutically acceptable salt thercof,

wherein X1 15 NMe-Ala, NMe-Nie, or NMe-propargy! glycine.
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23.
24.

joe]
(]

26.

27.
28.

31

. The conjugate of any one of claims 1-19, or a pharmaceutically acceptable salt thereof, wherein X2 is

an aromatic amino acid.

21. The conjugate of any one of claims 1-19, or a pharmaceutically acceptable salt thereof, wherein X2 is

Tyr, Phe, Trp, His, Gly, Ala, or a derivative of any one of the foregoing.

22. The conjugate of claim 21, or a pharmaceutically acceptable salt thereof, wherein X2 is Tyr, D-Tyr,

4Pat, 3Pal, 5F-Tyr, 3,5-diF-Tyr, Phe, (R-fMe)Phe, (S-fMe)Phe, 3,3-diPhe, D-Phg, L-DOPA,
Aph{Hor), His, 2-{(Aminocarbonyl}-Phe, 3-{Aminocarbonyl}-Phe, Ala, or Gly.

The conjugate of claim 21, or a pharmaceutically acceptable salt thereof, wherem X2 is Tyr.

The conjugate of any one of claims 1-23, or a pharmaceutically acceptable salt thercof, wherein X3 1s
a non-natural amino acid comprising an optionally substituted N-containing 5-to 10- membered

heteroaryl.

3. The conjugate of any one of claims 1-23, or a pharmaccutically acceptable salt thereof, wherein X3 is

D-Trp, NMe-B-Trp, (S-BMe)D-Trp, (S-pMe)Trp, (R-BMe)D-Trp, (R-BMe)Trp, Aza-Trp, Aza-D-Trp,
D-6F-Trp, or D-Aph(Cbm), each of which is further optionally substituted.

The conjugate of claim 23, or a pharmaceutically acceptable salt thereof, wherem X3 1s (S-pMe)D-
Trp.

The conjugate of claim 25, or a pharmaceutically acceptable salt thereof, wheremn X3 13 D-Trp.

The conjugate of any one of claims 1-27, wherein the amine of X4 comprises a primary amine, a

secondary amine, or a tertiary amme.

. The conjugate of claim 28, whereimn the amine of X4 comprises a secondary aming or a tertiary

anine.

. The conjugate of any one of claims 1-29, or a pharmaceutically acceptable salt thereof, wherein the

side chatn comprising an amine of X4 comprises azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, or

morpholinyl.

. The conjugate of any one of claims 1-30, or a pharmaceutically acceptable salt thereof, wherein X4 is

Cba3N, Chg4N, ChadN, ChadNH2, Ser{3-azetidine), Pipzad, 3-Azetidine-hAla, or Picd,

2. The conjugate of any one of claims 1-27, or a pharmaceutically acceptable salt thereof, wherein X4 is

a non-natural Lys derivative.

3. The conjugate of claim 32, wherein X4 is NMe-Lys, Lys(Me), Lys(diMe), Lvs(iPr), Chg4N, ChadN,

4-oxa-Lys, or 3-Azetidine-hAla.

. The conjugate of any one of claims 1-27, wherein X4 is Cba3N, ChgdN, Chad4N, ChadNH2, Ser(3-

azetidine), PipzaA, 3-Azetidine-hAla, Pic4, NMe-Lys, Lys(Me}, Lys(diMe), Lys(iPr}, or 4-oxa-Lys.

. The conjugate of any one of claims 1-27, or a pharmaceutically acceptable salt thereof, wherein X4

has a structure of:
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42
R ~ LX4

Kk s
FI{‘”

X5

wherein,

R* is hydrogen or C;-Csalkyl optionally substituted with one to three substituents independently
selected from R';

each R'is independently halogen, -CN, -NO,, -OR®, -SR® or -NR°RY;

L is a bond, -O-, -8-, -NR*®-, C;-Csalkylene, C,-Csheteroalkylene, Cs-Cecyeloalkyl, or 3- to 6-
membered heterocycloalkyl, wherein the alkylene, heteroalkylene, cycloalkvl, or
heterocycloalkyl is optionally substituted with one or more R,

R* is -NR*™R™ or a heterocycloalkyl comprising one or more ring nitrogen atoms, wherein the
heterocycloaikyl is optionally substituted with one or more R**,

each R™ is independently balogen, Ci-Cealkyl, C,-Cshaloalkyl, Ci-Cshydroxyalkyl, Ci-
Csaminoalkyl, Ci-Ceheteroalkyl, Co-Cealkenyl, C2-Csalkynyl, -CN, -NO,, -OR?, -SR®, -NR°RY, -
S(=0)R?, -S(=0),R", -8Fs, -$(=0)NRRY, -8(=0)(=NRR?, -N=S(=0)R°RY, -NR*S(=0),R",
amidinyl, -NR'C(ENHYNRY,, -NR'S(=0),NR°RY, -C(=0)R", -C(=0)OR", -OC(=O)R", -
OC(=0)OR", -OC(=0)NR°R", NR*C{(=0)R®, NR*C(=0)}0OR*, NR*C(=0)NR°R? -C(=0)NR°R‘,
P=O)ORWORY, -P(=0)R°RY, =0, =8, or =N(R"), wherein each of the alkyl, heteroalkyl,
alkenyl, and atkynyl is optionally substinited with one or motre R”,

R* is hydrogen or C;-Csalkyl;

R* and R® arc cach independently hydrogen, Ci-Caalkyl, aryl, heteroaryl, -Ci-Csalkylene-arvl, or -
C1-Csalkylene-heteroaryl, wheremn each of the alkyl, arvl, and heteroary] are optionally
substituted with one or more R**

each R™* is independently halogen, Ci-Cealkyl, Ci-Cshaloatkyl, Ci-Cshydroxyatkyl, Ci-
Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Ciatkynyl, -CN, -NO,, -OR?, -SR?, -NR°RY, -
S(=0)R?, -8(=0)R", -8F;, -S(=0)NR°RY, -S(=0)(=NRR?, -N=3(=0)R°R’, -NR*S(=0),R",
amidiny!, -NR*C(=NH}NR},, -NR*$(=0RNRR, -C(=0)R?, -C(=0)OR", -OC(=0)R?, -
OC(=0)OR?, -OC(=0)NRR?, -NR*C(=0)R?, -NR*C(=0)OR", -NR*C(=0)NRRY, -C(=0)NRR’,
-P(=0)}ORWORY), -PEOIRRY, =0, =S, or =N(R®), wherein each of the alkyl, heteroalkyl,
alkenyl, and alkynvl 1s optionally substituted with one or more R%; or

or two R™ groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

cach R® 1s independently hydrogen, C,-Csalkvl, Ci-Cghaloalkyl, C,-Cshydroxyalkyl,
C-Csaminoalkyl, Ci-Csheteroalkyl, C,-Cealkenyl, C,-Csalkyunyl, cycloalkyl, heterocycloalkyl,

aryl, heteroaryl, Ci-Csatkylene(cycloalkyl), Ci-Csalkylene(heterocycloatkyl),
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36.

39,

40.
41,

Ci-Cealkylene(aryl), or C;-Cialkylene(heteroarvl), wherein each of the aikyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R%;

cach R® is independently halogen, -CN, -OH, oxo, -0-C;-Csalkyl, -8F;, -S(=0)C,-Csalkyl, -
S(=0).Cy-Cealkyl, ~S(=0)NH,, -S(=0):-halogen, -S{(=0)NHC,;-Cealkyl, -S(=0).N(C;-Csalkyl},
-NHa, -NHC-Cealkyl, -N(Ci-Coalkyl)o, -NHC(=NH)NH,, -NHC(=0)0C:-Csalkyl, -
CEOYC-Cealkyl, -C(=0)0H, Ci-Caalkyl-C(=0}0H, -C(=0)0C:-Calkyl, -C{(=0)NH., -
C(=OIN(C1-Cealkyl)s, ~-C(=0)NHC:-Caalkyl, Ci-Caalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, or Ci-Ceheteroalkyl; and

each R° and R are independently hydrogen, Ci-Csalkyl, Ci-Céhaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Cr-Ceatkenyl, Co-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl. Ci-Cealkvlene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
Ci-Cealkylene(aryl), or Ci-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R®; or R® and R® are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R%;

*X3 represents the pomnt of attachment to X3; and

*X5 represents the point of attachment to XS,

The conjugate of claim 35, or a pharmaceutically acceptable salt thereof, wherein R* is a 4- to 8

membered N-containing heterocyeloalkyl, which is optionally substituted with one or more R**

37. The conjugate of claim 35 or 36, or a pharmaceutically acceptable salt thereof, wherein R* is

azetidinyl, pyrrolidinyl, pipenidinyl, piperazinyl, or morpholinyl, which 1s optionally substituted with

one to four R¥,

. The conjugate of claim 33 or 36, or a pharmaceutically acceptable salt thereof, wherein R¥ is

azetidinyl, piperidinyl, or piperazinyl, each of which is optionally substituted with one to four R*".

The conjugate of any one of claims 35-38, or a pharmaceutically acceptable salt thereof, wherein R*

e 00 00 A
is NH; NH R l\/ NH ,or NH | gach of which is optionally

substituted with 1 or 2 R
The conjugate of claim 35, or a pharmaceutically acceptable salt thercof, wherein R*is -NR™R™.
The conjugate of claim 35 or 40, wherein R* and R® are each independently hydrogen, methyl,

ethyl, isopropyl, phenyl, -C;-Csalkylene-phenyl, or -NH,.

2. The conjugate of any one of claims 35-41, or a pharmaceutically acceptable salt thereof, wherein L™

is a bond.

. The conjugate of any one of claims 35-41, or a phammaceutically acceptable salt thereof, wherein 154

is a (-Caalkylene {e.g., -CH,-), wherein the alkylene is optionally substituted with 1 or 2

substituents selected from -F, -Mg, and -OH.

337

PCT/US2024/061269



WO 2025/137441

44,

46.
47.

PCT/US2024/061269

The conjugate of any one of claims 35-41, or a pharmaceutically acceptable salt thereof, wherein L™
is a Ci-Csheteroalkylene (e.g., -CH,OCH,CH,-).

is hyvdrogen or methyl.

3. The conjugate of any one of claims 35-44. or a pharmaceutically acceptable salt thereof, wherein R*!

The conjugate of claim 45, or a pharmaceutically acceptable salt thereof, wherein R* is hydrogen.

The conjugate of claim 45, or a pharmaceutically acceptable salt thereof, wherein R* is methyl.

48. The conjugate of any one of claims 35-37, 43, and 46, or a pharmaceutically acceptable salt thereof,

wherein X4 is

1
*Xs\jj\\i *X3 ,:"< *X3 1{ *X3 ,-'"f\

s

|
¥ N
HN HN
OH
*X3 *X3 X3 X3
N O N 0 N o N 0
H H H H
*X5 *X5

\N/\

N
A o
H

X5 *X5

s s

I
N H \N C\
H H H
*X5 *X5

|

N NH N/
* *X3 *X3
X3/<Nt/éo ,{Nim io ;(N%o

H H H
*X5 *X5 *X

5 , wherein

s

*X3 represents the point of attachment to X3; and

* X5 represents the point of attachment to X5,
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49. The conjugate of any one of claims 35, 40, 41, 45, and 46, or a phamaceutically acceptable salt

50.

/LNH \N/

“hhpo Ao Ao A Lo
H H

thereof, wherein X4 is R *X5 R X5 R X5 s

NH, NH,

o)

X3 !,(N o XL
H

*X5

IZ

, wherein
*X3 represents the point of attachment to X3; and
*X35 represents the point of attachment to X5,
The conjugate of any one of claims 1-49, or a pharmaceutically acceptable salt thereof, wherein X5 is

an aliphatic amino acid or a polar amino acid.

. The conjugate of any onc of claims 1-30, or a pharmaceutically acceptable salt thereof, wherein X3 is

Thr, Val, Ala, Ser, Pro, or a derivative of any one of the foregoing.

. The conjugate of claim 51, or a pharmaceutically acceptable salt thereof, wherein X5 is Thr, Val,

Ala, Pro, Alt, Cbg, Cpg, Cba, or Tine.

3. The conjugate of any one of claims 1-52, or a pharmaceutically acceptable salt thercof, wherein X6 1s

an aromatic amino acid, a hydrophilic amino acid, or Gly, or a denvative of any one of the foregoing.

. The conjugate of any one of claims 1-52, or a phanmaceutically acceptable salt thereof, wherein X6 is

Phe, Ala, Gly, Ser, His, Tyr, Asn. Pro, or a derivative of any one of the foregoing.

. The conjugate of claim 54, or a pharmaceutically acceptable salt thercof, wherein X6 is Phe, NMe-

Phe, {§-pPMe)Phe, (R-fMe)Phe, His, Mpd, Ala, D-Ala, Gly, Pro, Ser, Ser(Ph), 3Pal, 4Pal, Cha, 3-
(Aminocarbonyl}-Phe, F4ACOO0, Phg, G(cPr), Asn, Tvr, meta-Tyr, or 3N-Tyr.

5. The conjugate of claim 55, or a pharmaceutically acceptable salt thereof, wherein X6 ts Phe.

. The conjugate of any one of claims 1-6, or a pharmaceutically acceptable salt thercof, wherein

X1 is NMe-Hey, NMe-Lys, or NMe-hlys;
(2 1s Tyr,
X3 1is B-Trp, (5-pMe)D-Trp, (S-BMe)-Trp, (R-pMe)D-Trp, or (R-PMe}-Trp;
X4 is PipzaA, 3-Azetidine-hAla, Lys(Me), ChgdN or ChadN;
X5 is Thror Alt; and
X6 is Phe.
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58. The conjugate of any one of claims 1-6 or 20-56, or a pharmaceutically acceptable salt thereof,
wherein X1 has a structure of:

12
R‘LX‘]

L Ao
|

R11
*X2

wheremn,

R" is hydrogen or Ci-Csalkyl optionally substituted with one to three substituents independently
sclected from R';

each R'is independently halogen, -CN, -NO», -OR®, -8R® or -NR°RY;

R'%is C;-Cealkyl, Ci-Cshydroxyalkvl, Ci-Csaminoalkyl, C;-Ceheteroalkyl, Cs-Cseycloalkyl, or 3-to
6- membered heterocycloalkyl, wherein cach of the alkyl, heteroalkyl, cycloatkyl, and
heterocycloalkyl is optionally substituted with one or more R'?;

L is a bond, -O-, -8-, -NR"-, C;-Cealkylene, or Ci-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R*¥'®; or

R' and L¥'-R" are taken together with the intervening atoms to form a 3- to 6- membered
heterocycloalkyl, which is optionally substituted with one or more R'?*;

each R'* is independently halogen, Ci-Cealkyl Ci-Cshaloalkyl, Ci-Cshvdroxyalkyl, C:-Ceaminoalkyl,
Ci1-Csheteroalkyl, Ca-Cealkenyl, Co-Caalkynyl, -CN, -NQ;, -OR", -SR®* NR°R?, -8eR”, -S(=0)R*,
-S(=0%R?, -SF:, -S(=0),NR°R?, -S(=0)(=NR*JR", -N=S(=0)R°R’, -NR*S(=0),R’, amidinyl, -
NR*C(=NH)NRY,, -NR*S(=0);NRR?, -C(=0)R’, -C(=0)OR", -OC(=0)R", -OC(=0)OR", -
OC(=0INRRYL -NRCEORE, -NR*)C(=0)OR?, -NR)C(=OINRRY, -C(=0)NRRY, -
P(=0)OR}ORY), -P(=0)RRE. aryl, heteroaryl, cycloaikyl, heterocycloaikyl, =0, =S, or
=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkvnyl, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more RY; or, one of R'** is a conjugation
group (CG);

CG 15 an optionally substituted conjugated diene. an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substituted trans-cyclooctene (TCQ), an optionally substituted bicyclo[6.1.0fnonyne
(BCN}, an optionally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

R is hydrogen or Ci-Csalkyl;

R™?#is halogen, -CN, -NO;, -OR?, -NRRY, C;-Coalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
Ci-Coalkylene(eycloalkyl), Ci-Cealkylene(heterocycloalkyly, Ci-Coalkylene(aryl), or
Ci-Csalkylenetheteroarvl), wherein cach of the alkyl, alkylene, cvcloalkyl, heterocycloalkyl, arvi,

and heteroaryl is independently optionally substituted with one or more RS,

340



WO 2025/137441

v
Na)

61.
62.

63.

or two R groups attached to the same or different atoms are taken together to form a cycloaikyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

cach R® is independently hydrogen, C,-Cealkyl, C-Céhaloalkyl, C,~-Cshydroxyalkyl,
Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cgalkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C1-Csalkylene{aryly, or Ci-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R,

cach R® is mdependently halogen, -CN, -OH, oxo, -0-Ci-Cealkyl, -SFs, -S(=0)C:-Cealkyl, -
S5(=0)2C1-Cralieyl, -S(=0}NH,, -S(=0}-halogen, -S5(=0NHC-Cealkyl, -S(=0)N(Ci-Csalkyl)z,
-NH;, -NHC:-Csalkyl, -N(Ci-Cealkyl)s, -NHC(ENH)NH,, -NHC(=0)0C:-Cealkyl, -
C(=0)Ci-Caalkyl, -C(=0)0OH, C-CealkyI-C(=0)OH, -C(=0)0C;-Caalkyl, -C{(=0)NH.. -
CEOIN(C-Coalkyl),, -C(=0YNHC -Csalkyl, C-Caalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Coaminoalkyl, or Ci-Ceheteroalkyl; and

each R° and R? are independently hydrogen, C1-Cealkyl, C1-Cehaloalkyl, Ci-Cehydroxyalkyl,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~Coalkenyl, C;-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroaryl, C,-Cealkylene(cycloalkyl), C\-Cgalkylene(heterocycloalkyl),
Ci-Coalkylene(aryl), or C;-Csalkylene(heteroaryl), wherein cach of the alkyi, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heterscaryl 1s independently optionally substituted
with one or more R”; or R° and R? are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R

#X6 represents the pomt of attachment to X6; and

*X2 represents the point of attachment to X2.

. The conjugate of claim 58, or a pharmaceutically acceptable salt thereof, wherein R' is C;-Csalkyl,

Ca-Cocycloalkyl, or 3- to 6- membered heterocyeloalkyl, wherein cach of the alkyl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more substituents independently selected from
the group consisting of -OR?®, -SR®, -NRR®, -$eR®, -S(=O)R®, -S(=0):R%, -S(=0),NRR?, -
NRS(=0)R", -NR*S(=0)LNRR?, -L(=0)R", -C(=0)0R", -OC(=0)R", -OC(=0)0OR", -
OC(=0)NRRY, -NR*)C(=0)RY, -NR*C(=0)OR?, -NR*C(=0)NRR?, and -C(=0)NR°R®.

. The conjugate of claim 38 or 59, or a pharmaceutically acceptable salt thereof, wherein R is Ci-

Cealkyl substituted with one substituent selected from the group consisting of -OR?, -SR?, -NR°RY, -
SeR’, -C(=0)R®, -C(=0)0OR? and -C(=O)NR°R".

The conjugate of claim 38, 59, or 60, wherein R is C;-Cealkyl.

The conjugate of any one of claims 38-61, wherein X is a bond.

The conjugate of claim 58, wherein L™ is C-Cealkylene; and R?is C3-Cseycloalkyl or 3- to 6-
membered heterocycloalkyl, wherem each of the cycloalkyl and heterocycloalkyl is optionally

substituted with one or more R
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64.

66.

The conjugate of claim 38, wherein R and L*™-R'? are taken together with the intervening atoms to

form a 3- to 6- membered heterocycloalkyl, which is optionally substituted with one or more R'**,

5. The conjugate of any one of claims 38-3, or a pharmaceutically aceeptable salt thereof, wherein R

is hyvdrogen or methyl.
The conjugate of any one of claims 38 and 62-63, or a pharmaceutically acceptable salt thereof,

wherein CG is an azide or a terminal alkyne.

7. The conjugate of any one of claims 1-19, 24-36, and 58-66, or a pharmaceutically acceptable salt

thereof, wherein X2 has a structure of:

R23
N x2

LX
it Lo
|'Q21

*X3

R? is hydrogen or C;-Csalkyl optionaily substituted with one to three substituents independently

>

wherein:

selected from R

each R'is independently halogen, -CN, -NQO,, -OR?®, -SR® or -NR°RY;

L is a bond, -O-, -8-, -NR*-, C;-Cealkylene, or Ci-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R**;

R#is hydrogen, Ci-Cealkyl, Ci-Cshaloalkyl, C-Cehydroxyalkyl, C,-Csarninoalkyl, or C;-

Csheteroalkyl, wherein the alkyl and heteroaltkyl is optionally substituted with one or more R®; or

(R??)m2

ring A2 is an aryl or heteroaryl;

each R* is independently C1-Csalkyl, Ci-Cshaloatkyl, Ci-Cshydroxyaikyl, Ci-Csaminoalkyl, Ci-
Ceheteroalkyl, Co-Cealkenyl, Co-Cealkynyl, halogen, -CN, -NO», -OR?, -SR?, -SFs, -NR°R¢, -
S(=0)R?, -S(=0)R?, -S(=0):R°R?, -S(=0)(=NR*R’, -N=8(=0)RR’, -NR*S(=0);R*, amidinyl, -
NRACE=NH)NRRY, -NR*$(=0).R°R?, -C(=0)R?, -C(=0)OR", -OC(=0)R?, -OC(=0OR?, -
OC(=OINRRY, -NR'CE=O)R?, -NR*C(=0)OR®, -NR*C(=O)NRR?, -C(=O)NRR?, -
P(=0)(ORHORY), -P(=0)RR", aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein cach of

R*is

the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl, cycloalkyl, and heterocvycloalkyl is
optionally substituted with one or more R**; or
two R* are taken together to form =0, =8, or =N(R%);

m21s0,1,2,3,4,0r35;
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each R** is independently halogen, Ci-Cealkyl, C;-Cehaloalkyl, Ci-Cshydroxyalkyl, C;-
Ceaminoalkyl, C;-Ceheteroalkyl, Co-Cealkenyl, Co-Coalkynyl, -CN, -NO,, ~-OR®, -SR®, NRRY -
S(=0)R*, -§(=0)R*, -5Fs, -S(=0),NRRY, -S(=0)(=NR)R*, -N=S(=0)R°R*, -NR*S(=0),R*,
amidinyl, -NR*C(=NH)}NR?),, -NR*S(=0);NR°R?, -C(=0)R®, -C(=0)OR*, -OC(=0)R", -
OC(=0)OR®, -OC(E=0INRRY, NR*C(=0)R®, -NR*C(=0)OR®, -NR*C(=0)NRR?, -C(=0)NR°R,
PEEO0NORNORY, -P(=0)RRY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R"), wherein each of the alkyl, hetercalkvl, alkenvl, alkynyl, aryl, heteroarvl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R¥; or, one of R*** is a conjugation
group (CO).

R is hydrogen or Ci-Csalkyl;

R**is halogen. -CN, -NO», -OR®, -NR°RY. Ci-Csalkyl, cycloalkyl, heterocycloalkyl, aryl. heteroarvi,
Ci-Cralkylene(cveloalkyl), Ci-Cealkylenctheterocycloalkyl), Ci-Csalkylene(aryl). or
{-Csalkylenetheteroaryl), wherein each of the alkyl, alkylene, cvcloalkyl, heterocyeloalkyl, aryl,
and heteroaryl is mdependently optionally substituted with one or more R,

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, cach of which is optionally substituted with one or more R%;

each R* is mdependently hydrogen, C,-Cealkyl, C-Cshaloalkyl, C,-Cshydroxyalkyl,
Ci-Coaminoalkyl, C-Coheteroalkyl, C-Coalkenyl, C,-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroarvl, C;-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycioaikyl),
Ci-Cealkylene(aryl), or C,-Cealkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heteroarvl is independently optionally substituted
with one or more R

each R 1s independently halogen, -CN, -OH, oxo, -0-C-Csalkyl, -8F;, -8(=0)C,-Csalkyl, -
8(=0):Ci-Cealkyl, -S(=0)NH:, -S(=0)-halogen, -S(=0).NHC-Cealkyl, -S(=0).N(C,~-Cealkyl)s,
-NH,, -NHC,-Csalkyl, -N(C1~Cealkyl)s, -NHCENHINH:, -NHC(=0)0C-Coalkyl, -
C(=0)C-Caalkyl, -C(=0)0OH, Ci-Ceaalkyl-C(=0)0H, -C(=0)0C;-Csalkyl, -C(=0)NH,, -
CEOIN(C-Coalkyl)e, -C(=0)NHC-Coalkyl, C1-Coalkyl, Ci-Cehaloalkyl, Ci-Cshydroxyalkyl,
Ci-Ceaminoalkyl, or Ci-Cehetercalkyl; or, one of R° is a conjugation group (CG}.

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substitated trans-cyclooctene (TCQO), an optionally substituted bicyclo[6.1.0jnonyne
(BCN), an opticnally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

each R® and R are independently hydrogen, Ci-Cealkyl, C;-Cohaloalkyl, Ci-Cshydroxyalkyl,
Ci-Coaminoaltkyl, Ci-Csheteroalkyl, Co-Cealkenyl, C-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene(cycloatkyl), Ci-Cealkylenetheterocycloalkyl),
C-Cealkylenc(aryl), or C,-Caalkyvlene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,

alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroarvl 1s independently optionally substituted
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68.

69.

70.

74.

75.

77.

78.

with one or more RS, or R® and RY are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R
*X1 represents the point of attachment to X1 ; and
*X3 represents the point of attachment to X3.
The conjugate of claim 67, or a pharmaceutically acceptable salt thereof, wherein ring A2 is a Cs-
Cuoaryl or a 5- 1o 10- membered heteroaryl.
The conjugate of claim 67 or 68, or a pharmmaceutically acceptable salt thercof, wherein ring A2 isa
phenyl or a 5- to 6- raciubered heteroaryl.
The conjugate of any one of claims 67-69, or a pharmaceutically acceptable salt thercof, wherein ring

A2 is phenyl, pyridinyl, pyrimidinyl, or imidazolyl.

. The conjugate of any onc of claims 67-70, or a pharmaceutically acceptable salt thercof, wheremn

each R* is independently Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl, Ci-Csaminealkyl, C;-
Ceheteroalkyl, Co-Csalkenyl, Co-Csalkynyl, halogen, -CN, -NO», -OR? -SR?, -NR°R?, -
NR*C(=NH)NRRY, -NR*’S(=0,NRR, -C{(=0)R?, -C(=0)OR?, -OC(=0)R", -NR*C(=0)R?, -
NR*C(=0)OR’, -C(=0)NR°RY, Cs-Croaryl, 5- to 10- membered heteroaryl, Cs-Cscyveloalkyl, or 5-to
6- membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl, aryl, heteroaryl, cycloatkyl,

and heterocycloalkyl is optionally substifuted with one or more R**,

. The conjugate of any one of claims 67-71, or a pharmaceutically acceptable salt thercof, wherein

each R* is independently C,-Csalkyl, -OR?, -SR®, -NR°R®, halogen -C(=0)R*, -C(=0)OR?, -
C(=0)NR°RY, or phenyi.

3. The conjugate of any one of claims 67-72, or a pharmaceutically acceptable salt thereof, wherein R*!

is hydrogen or methyl.

The conjugate of any one of claims 67-73, or a phanmaceutically acceptable salt thereof, wherein L™
is Ci-Caalkylene, optionally substituted with one or more R*,

The conjugate of any one of claims 67-74, or a pharmaceutically acceptable salt thereof, wherein L™
ts Ci~Csatkylene, optionally substituted with one to three substituents selected from C-Caalkyl (e g.,

methyl).

. The conjugate of any one of claims 67-73, or a pharmaceutically acceptable salt thereof, wherein L™

is ~-CHa~ or -CH(CH3)-.

The conjugate of any one of claims 67-76, or a pharmaceutically acceptable salt thereof, wherein m2
is0, 1, 0r2.

The conjugate of any one of claims 1-23, 28-36, and 58-77, or a pharmaceutically acceptable salt

thereof, wherein X3 has a structure of’
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(R*)m3

LX3

% R34

X2l IR
i D

X4

wherein:
R is hydrogen or Ci-Cs alkyl optionally substituted with one to three substitments independently
selected from RY;
each Rlis independently halogen, -CN, -NO», -OR?, -SR? or -NR°RY;
L is a bond, -0-, -S-, -NR*»- (-Csalkylene, or C)-Csheteroalkylene, wherein the alkylene or
heteroalkylenc is optionally substituted with one or more R™*;
ring A3 is an aryl or heteroarvl;
each R*is independently C;-Cealkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl, Ci-Ceaminoalkyl, Ci-
Csheteroalkyl, Co-Coalkenyl, Co-Coalkynyl, halogen, -CN, -NO,, -OR?, -8R?, -SF;, -NRR, -
S(=0)R?, -S(=0):R", -8(=0):R°RY, -S(=0)(=NR*R®, -N=S{(=0)R°R?, -NR*S(=0),R®, amidinyl, -
NR*C(=NH)NRR?, -NR*S(=0),RR?, -C(=0)R?*, -C(=0)OR®, -OC(=0)R", -OC{(=C)OR’, -
OC(=0)NR°RY, -NR*’C(=0)R?, -NR*C(=0)OR?, -NR*C(=0)NR‘R", -C(=0)NRR?, -
P(=0)(OR*}ORY), -P(=0)R°R, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, wherein each of
the alkvl, heteroalkyl, aryl, heteroaryl, cysloalkyl, and heterocycloalkyl is optionally substituted
with one or more R**; or
two R* are taken together to form =0, =8, or =N(R");
m3180,1,2,3,4,0r5;
each R*™ is independently halogen, Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cehydroxyalkyl, Ci-
Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Cealkynyl, -CN, -NO», -OR?, -SR®, -NR°RY, -
S(=0)R?, -S(=0}R", -SF;, -S(=0).NR°RY, -S(=0)(=NR)R®, -N=S(=0)R°R, -NR*S(=0),R",
amidinyl, -NR*C(=NH}NR®),, -NR*S(=0,NRRY, -C(=0)R®, -C(=0)OR®, -OC(=0)R?, -
OC(=0)0OR", -OC(=0INRRY, NR*CEO)RY, -NR*C(=0)0OR?, -NR*CEOINRRY, -C(=0)NRRY,
PEONORNORY, -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R"), wherein cach of the alkyl, heteroalkyl, alkenyl, alkynyl, aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R,
R* is hydrogen or Ci-Csalkyl;
R* is hydrogen or Ci-Csalkyl;
cach R™%is independently halogen, -CN, -NO,, -OR®, NR°R®, C;-Cealkyl, cycloalkyl,
heterocycloalkyl, arvl, hetercaryl, Ci-Cealkylene(cycloalkyl), Ci-Csalkylene(heterocycloalkyl),

Ci-Calkylene(aryl), or Ci-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene,
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79.

&0.

81

&3.

84,

cycloalkyl, heterocycloalkyl, aryl, and heteroaryi is independently optionally substituted with
one or more RY;

or two R™* groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, cach of which is optionally substituted with one or more R,

cach R 1s independently hydrogen, C,-Cealkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl,
C1-Ceaminoalkyl, C;-Csheteroalkyl, Co-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene{cycloalkyl), Ci-Cealkvienelheterocycloalkyl),
Ci-Ceatkylene(aryl), or Ci-Csalkylenetheteroarvl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heteroaryl 1s independently optionally substituted
with one or more R%;

cach R® is independently halogen, -CN, -OH, oxo, -0-Ci-Cealkyl, -SFs, -S(=0)(-Cealkyl, -
S(=0)C1-Cealkyl, -S(=0).NH., -S(=0)-halogen, -S(=0):NHC-Cealkyl, -S(=01:N(C:-Csalkyl),
-NH,, -NHC;-Cealkyl, -N(C-Cealkyl)s, -NHC(ENHINH,, -NHC(=0)Y0C-Coalkyl, -C(=0)C-
Cealkyl, -C{=0)OH, Ci-Csalkyl-C(=0}0OH, -C(=0}0C,-Cealkyl, -C(=0)NH,, -C(=0)N(C:-
Coalkyl), -C(=0INHC-Cealkyl, C,-Cealkyl, C;-Cshaloalkyl, Ci-Cohydroxyalkyl, Ci-
Csaminoalkyl, or C;-Csheteroalkyl: and

each R° and RY are independently hydrogen, C,-Cealkyl, C,-Cehaloalkyl, C;-Chydroxyalkyl,
Ci-Coaminoalkyl, C-Coheteroalkyl, C-Coalkenyl, C,-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroarvl, C;-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycioaikyl),
C-Cealkylene(aryl), or C,-Cealkylene(heteroaryl), wherein each of the atkyl, alkylene.alkenyl,
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heteroarvl is independently optionally substituted
with one or more R, or R® and RY are taken together with the atom to which they are attached to
form a heterocycloalky! optionally substituted with one or more R

*X2 represents the point of attachment to X2; and

* X4 represents the pomnt of attachment to X4.

The conjugate of claim 78, or a pharmaceutically acceptable salt theveof, wherein ring A3 is a Cs-

Cioaryl or a 5- to 10- membered heteroaryl.

The conjugate of claim 78 or 79, or a pharmaceutically acceptable salt thereof, wherein ring A3 is a

phenvl, naphthyl, pyridinyl, indolyl, azaindolyl, indazolyi, benzimidazolvl, pyrimidazolyl,

pyrazolof1,5-alpyridinyl, quinolinyl, or isoquinolinyl.

The conjugate of any one of claims 78-80, or a pharmaceutically acceptable salt thereof, wherein ring

A3 is phenyl or naphthyl.

. The conjugate of any one of claims 78-80, or a pharmaceutically acceptable salt thercof, wherein ring

A3 is indolyl or azaindolyl.

The conjugate of any one of claims 78-82, or a pharmaceutically acceptable salt thereof, wherein m3
isOorl.

The conpugate of claim 78, or a pharmaceutically acceptable salt thereof, wherein X3 has a structure

of
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88.

89.

90.

9i.

92.

93.

94,

wherein:

Y* is N, CH, or CR*;
Y**is N, CH, or CR*;

Y3 is N, CH, or CR*,
Y**is N, CH, or CR*,

Y@ g N, or C:

Y isNor (;

Y7 is N, CH, or CR*%; and
Y*is S, N or NH;

PCT/US2024/061269

provided that no more than two of Y, Y32, Y¥ Y™, ¥, Y™, and Y7 are N,

. The conjugate of any one of claims 84-86,

is N.

The conjugate of any one of claims 84-86,
is CH.

The conjugate of any one of claims 84-88,
is N.

The conjugate of any one of claims 84-88,
is CH.

The conjugate of any one of claims 84-90,
is N.

The conjugate of any one of claims 84-90,
1is CH.

The conjugate of any one of claims 84-92,
s N.

The conjugate of any one of claims 84-92,
isC.

. The conjugate of claim 84, or a pharmaceutically accoptable salt thereof, wherein ! is N,

. The conjugate of claim 84, or a pharmaceutically acceptable salt thereof, wherein Y°! is CH.

or a pharmaceutically acceptable salt thereof, wherein Y*?

or a pharmaceutically acceptable salt thereof, wherein Y

or a pharmaceutically acceptable salt thereof, wherein Y™

or a pharmaceutically acceptable salt thereof, wherein Y™

or a pharmaceutically acceptable salt thereof, wherein Y™

or a pharmaceutically acceptable salt thereof, wherein Y™

or a pharmaceutically acceptable salt thereof, whercin Y

or a pharmaceutically acceptable salt thereof, wherein Y
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95. The conjugate of any one of claims 84-94, or a pharmaceutically acceptable salt thereof, wherein Y
is N.

96. The conjugate of any one of claims 84-94. or a pharmaceutically acceptable salt thereof, wherein Y
isC.

97. The conjugate of any one of claims 84-96, or a pharmaceutically acceptable salt thereof, wherein Y*7
isN.

98. The conjugate of any one of claims 84-96, or a phammacentically acceptable salt thereof, wherein Y*'
is CH.

99. The conjugate of any one of claims 78-98, or a phammaceutically acceptable salt thercof, wherein
each R¥ is independently Ci-Cealkyl, C1-Céhaloalkyl, Ci-Cshydroxvalkyl, Ci-Csaminoalkyl, Ci-
Csheteroalkyl, halogen, -CN, -NO», -OR®, -SR?, -SFs, or -NR°R®, wherein each of the alkyl and
heteroalkyl is optionally substituted with one or more R***.

100, The conjugate of claim 99, or a pharmaceutically acceptable salt thereof, wherein each R* is
independently C1-Csalkyl, C1-Cshaloalkyl, halogen, -CN, -OR?, -SR®, or -NR°R, wherein each of the
alkyl and heteroalkyi is optionally substituted with one or more R**.

101.  The conjugate of any one of claims 78-100, or a pharmaceutically acceptable salt thereof,
wherein R* is hydrogen or methyl.

102.  The conjugate of any one of claims 78-101, or a pharmaceutically acceptable salt thereof,
wherein L7 is C;-Csalkylene, optionally substituted with one to three R*** independently selected
from C,-Csalkyl {e.g., methyl), phenyl, C,-Cialkylene(phenyl), and Cs-Cecyeloalkyl.

103.  The conjugate of any one of claims 78-102, or a phammaceutically acceptable salt thereof,
wherein L™ is -CHa-, -CH(CHs)-, -C{CH3)2-, -CH(iPr)-, or -CH{benzyl).

104.  The conjugate of claim 78, or a pharmaceutically acceptable salt thereof, wherein X3 is

(R*)m3 (R*%)m3 (R32 R32 (R32)m3
\ \ /\\\
*X2 /{ *X2 ,-'< *X2 /{ *X2 ;{ *X2 /{
wherein

each R* is independently C;-Csalkyl, C-Cshaloalkyl, halogen, -CN, -OR?, -SR®, or -NR°R%:
m3is{, 1, 0r2;
*X2 represents the point of attachment to X2; and
*X4 represents the point of attachment to X4.
105, The conjugate of any one of claims 1-49, 53-56, and 58-104, or a pharmaceutically acceptable

salt thereof, wherem X5 has a structure of
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R52

oo
RS

X6

wherein,

R is hvdrogen or Ci-Csalkyl optionally substituted with one to three substituents independently
sclocted from RE

each Riis independently halogen, -CN, -NO-, -OR?, -SR® or -NR°RY;

R¥is C1-Csalkyi, Ci-Cohaloalkyl, Ci-Cehydroxyalkyl, Ci-Ceaminoalkyl, Ci-Csheteroalkyl, Co-
satkenyl, Co-galkynyl, Cs-Csoveloalkyl, or 4- to 6- membered heterocycloalkyl, wherein cach of
the alkyl, heteroalkyl, aryl, heteroaryl, cvcloalkyl, and heterocycloalkyl is optionally substituted
with one or more R*%; or

R and R™ are taken together with the intervening atoms to form a 5- to 6- membered
heterocycloalkyl, which is optionaily substituted with one or more R™;

each R™ is independentiy halogen, C,-Cealkyi, Ci-Cehaloalkyl, Ci-Ceéhydroxyalkyl, Ci-
Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Csalkynyl, -CN, -NO,, -OR?, -SR?, -NR°RY, -
SeR?, -8(=0)R?, -5(=0):R?, -SFs, -S(=0):NR°RY, -S(=0)(=NR*)R?, -N=8(=0)R°R", -
NR*8(=01R?, amidinyl, -NR*C(=NH}NR?,, -NR*$(=0),NRR’, -C(=0)R?, -C(=0)0R?, -
OC(=0)R?, -OC(=0)OR?, -OC(=0)NRRY, -NR*C(=0)R?, -NR*((=0)OR®, -NR*C(=0)NR°R", -
C(=0)NRRY, -P(=0)(OR}OR?), -P(=0)R°R", aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
=0, =8, or =N(R"), whercin each of the alkyl, heteroalkyl, alkenyl, alkynyl, arvl, heteroaryl,
cycloalkyl, or heterocycloalkyl is optionally sebstituted with one or more R

cach R* is independently hydrogen, Ci-Csalkyl, C-Cshaloalkyl, C-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~Cealkenyl, C:-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Ceatkylene(cycloalkyl}, Ci-Cealkylene(heterocycloaltkyl),
Ci-Csalkylene(aryl), or Ci-Csalkyvlenetheteroaryl), wherein each of the alkyl, alkylene,alkenyl,
alkynyl, cycloalkyl, heterocyeloalkvl, aryl, and hetercaryl is independently optionally substituted
with one or more R%;

each R® is independently halogen, -CN, -OH, oxo, -0-C;-Cgsalkyl, -SFs, -S(=0)C,-Cgalkyl, -
8(=0),C-Cealkyl, -S(=0).NH., -S{(=0),-halogen, -S(=0)},NHC,-Cealkyl, -S(=0),N(C;-Csalkvl),,
-NH;, -NHC,-Csalkyl, -N(Ci~Cealkyl),, -NHCENHINH,, -NHC(=0)0C-Calkyl, -
C(=0)C-Cealkyl, -C(=0)OH, C1-Cealkyl-C(=0)0OH, -C(=0)0C;-Csalkyl, -C(=0)NH,, -
C(=0)N(C -Cealkyl),. ~-C(=O)NHC, -Csalkyl, C-Csalkyl, C~Cshaloalkyl, C,-Cshydroxyalkyl,
Ci-Csaminoalkyl, or Ci-Ceheteroalkyl; and

each R® and R are independently hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, C)-Cealkenyl, C-Cealkvnyl, cycloalkyl, heterocycloalkyl,

aryl, heteroaryl, Ci~-Csalkvicne(cycloalkyl), Ci~-Cralkylene(heterocycloalkyl),
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Ci-Cealkylene(aryl), or C;-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R°; or R° and R* are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R

*X4 represents the point of attachment to X4; and

*X6 represents the point of attachment to X6.

106.  The conjugate of claim 105, or a pharmaceutically acceptable salt thereof, wherein R¥is Ci-
Cealkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyl, Ci-Csheteroalkyl, Cs-Cscycloalkyl, or
5~ to 6- membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R™.

107.  The conjugate of claim 105 or 106, or a pharmaceutically acceptable salt thereof, wherein R7%is
C-Cealkyl, Ci~Csheteroalkyl, or Cs-Cecyeloalkyl, wherein each of the alkyl, heteroalkyl, and
cycloalkyl is optionally substituted with one or more R>*.

108.  The conjugate of any one of claims 105-107, or a pharmaceutically acceptable salt thereof,
wherein R is C3-Cecycloalkyl or Ci-Csalkyi optionally substituted with one to three substituents
independently selected from -OH, -OMe, and C3-Caicycloalkyl.

109.  The conjugate of any one of claims 105-108, or a pharmaceutically acceptable salt thereof,
wherein R* is hydrogen or methyl.

110.  The conjugate of claim 105, or a pharmaceutically acceptable salt thereof, wherein R” and R
arc taken together with the mtervening atoms to form a 3- to 6- membered heterocycloalkyl, which is
optionally substituted with one or more R,

111.  The conjugate of any one of claims 1-52 and 38-110, or a pharmaceutically acceptable salt

thereof, wherein X6 has a structare oft

(R%%)ms

O
X5 I{N o
R6 I

X1

wherein:

R is hydrogen or C,-Csalky! optionally substituted with one to three substituents independently
sefected from R

cach R'is independently halogen, -CN, -NO,, -OR?, -SR® or -NR°RY;

ring A6 1s a cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

each R%is independently Ci-Cealkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl, Ci-Ceaminoatkyl, Ci-
Csheteroalkyl, C,-Csalkenyl, Co-Cealkynyl, halogen, -CN, -NO,, -OR?, -SR?, -8F;, -NRR’, -

350



WO 2025/137441 PCT/US2024/061269

S(=0)R, -$(=0)R", -8(=0),R°RY, -S(=0)(=NRR?, -N=§(=0)R°RY, -NR*$(=0),R*, amidinyl, -
NRA*CENHNRRE, -NRS(=01RRY, -C(=0)R?, -C(=0)OR?, -OC(=0)R?, -OC(=0)OR?, -
OC(=0)NRRY, -NR*C(=0)R®, -NR*C(=0)0OR®, -NR*C(=0)NR°R’, -C(=0)NR°R", -
P(=0)CQRNORY), -P(=C)R°R’, ary}, heteroaryl, cycloalkyl, or heterocvcloalkyl, wherein each of
the alkyl, heteroalkyl, aryl, heteroarvi, cycloalkyl, and heterocycloalkyl is optionally substituted
with one or more R®*; or

two R are taken together to form =0, =8, or =N(R*);

L% s a bond, -0-, -S-, -NR%-, 1-Csalkylene, or Ci-Csheteroalkylene, wherein the alkylene or
heteroalkylene is optionally substituted with one or more R*%;

mb6is0, 1,2, 3.4 0or3;

each R is independently halogen, Ci-Caalkyl, Ci-Cshaloalkyl, Ci-Cehydroxyalkyl. Ci-
Csaminoalkyl, Ci-Ceheteroalkyl, Co-Cealkenyl, Co-Cralkynyl, -CN, -NQ;, -OR?, -SR®, -NR°R", -
S(=0)R®, -S(=0):R", -SFs, -S(=0)NRR?, -S(=0}=NRR’, -N=S(=0)R°R’, -NR*S{(=0):R",
amidinyl, -NR*C{=NH)}NR"),, -NR*S(=0);NRR", -C(=0)R", -C(=0)OR", -OC(=0)R", -
OC(=0)OR?, -OC(=0)NR°R?, -NR*C(=0)R?, -NR*C(=0)0OR?, -NR*C(=0)NR°RY, -C(=0)NRR",
-P(=0)ORMORY, -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =S, or
=N(R?), wherein each of the alkyl, hetercalkvl, alkenyl, alkvnyl, aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R; or, one of R™ is a conjugation
group (CG);

CG 15 an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
substituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCO), an
optionally substituted trans-cyclooctene (TCO), an optionally substituted bicyclo[6.1 Ofnonyne
(BCN}, an optionally substituted aldehyde, an optionally substituted ketone, or an optionally
substituted hydrazine;

R is hydrogen or C1-Cs alkyl;

R**is halogen, -CN, -NO,, -OR?, -NRRY, C;-Csalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
Ci-Csalkylene(cycloalkyl), Ci-Coalkylenetheterocycloalkyl), Ci-Cealkylene{aryly, or
Ci-Cealkylene(hetercaryl), wherein each of the alkyl, alkylene, cycloalkyl, heterocycloalkyl, arvl,
and heteroaryl is independently optionally substituted with one or more R,

or two R™ groups attached to the same or different atoms are taken together to form a cycloalkyl or
heterocycloalkyl ring, each of which is optionally substituted with one or more R,

each R® is independently hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, Ci-Cehvdroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Coalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cealkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
Ci-Cealkylene(aryl), or C;-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene atkenyl,
alkynyl, cyecloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted

with one or more R,
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each R is independently halogen, -CN, -OH, oxo, -0-C;-Cgalkyl, -SFs, -S(=0)C,-Csalkyl, -
S(=0),C;-Cralkyl, -S(=0),NH.. -S(=0)-halogen, -S(=0),NHC,-Cealkyl, -S(=0)N{C;-Cealkyl),,
-NH;, -NHC,-Coalkyl, -N(C,-Cealkyl),, -NHCENHINH,, -NHC(=0)Y0C,~-Cealkyl, -
C(=0)C,~Csalkyl, -C(=0)0H, C,-Cealkyl-C(=0)OH, -C(=0)0C;-Caalkyl, -C(=0)NH., -
C(=0)N(C-Cealkyl)y, -C(=0)NHC:-Cealkyl, C)-Coalkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl,
C1-Csaminoalkyl, or Ci-Céheteroalkyl; and

each R° and R are independently hydrogen, Ci-Csalkyl, Ci-Cehaloalkyl, C1-Cshydroxyalkyi,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~-Cealkenyl, Co-Csalkynyl, cycloatkyl, heterocycloalkyl,
aryl, hetercaryl, Ci-Cealkylene(cycloalkyl}), Ci-Csalkylene(heterocycloalkyl),
Ci-Coalkylene(aryl), or Ci-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R% or R® and R? are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R,

*X§ represents the pomnt of attachment to X35; and

*X1 represents the point of attachment to X1.

112, The conjugate of claim 111, or a pharmaceutically acceptable salt thercof, wherein ring A6isa
Co-Cioaryl or a 5- to 10- membered heteroaryl.

113, The comjugate of claim 111 or 112, or a pharmaceutically acceptable salt thereof, wherein ring
A6 1s a phenvl or a 5- to 6- membered heteroaryl.

114, 'the conjugate of any one of claims 111-113, or a pharmaceutically aceeptable salt thereof,
wherein ring A6 is phenyl, pyridinyl, pyrimidinyl, or imidazolyl.

115, The conjugate of any one of claims 111-114, or a pharmaceutically acceptable salt thereof,
wherein each R* is independently Ci-Csalkyl, Ci-Cohaloalkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyi,
Ci-Coheteroalkyl, Co-Csalkenyl, Co-Csalkynyl, halogen, -CN, -NG,, -OR®, -SR®, -NR°RY, -
NRCENHINRRY, -NR*S(=0):NRRY, -C(=0)R®, -C(=0)OR", -OC(=0)R°, -NR*C(=0)R", -
NR*C(=0}0OR?, -C{=0)NRRY, Cs-Cyoaryl, 3-10 membered heteroaryl, Cs-Cocyeloalkyl, or 3- to 6-
membered heterocycloalkyl, wherein each of the alkyl, heteroalkyl, arvl, heteroaryl, cycloalkyl, and
heterocycloalkyl is optionally substituted with one or more R%®.

116.  The conjugate of any one of claims 111-113, or a pharmaceutically acceptable salt thereof,
wherein each R% is independently Ci-Csalkyl, -OR?, -SR?, -NR°RY, halogen -C(=0)R®, -C(=0)}OR",
or -C{=0)NR°R?

117.  The conjugate of any one of claims 111-116, or a pharmaceutically acceptable salt thereof,
wherein R is hydrogen or methyl.

118.  The conjugate of any one of claims 111-117, or a pharmaceutically acceptable salt thereof,
wherein L™ is bond, C;-Csalkylene, or C-Csheteroalkylene, wherein the alkylene and heteroalkylene
are independently optionally substituted with one to three substituents selected from Ci-Csalkyl (e.g.,

methyl).
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119.  The conjugate of any one of claims 111-118, or a pharmaceutically acceptable salt thereof,
wherein L™ is -CH,-, -CH(CHs)-, -C(CHa),-, -CHoNH-, -CH,N(Me)-, or -CHO-.

129, The conjugate of any one of claims 111-119, or a pharmaceutically acceptable salt thereof,
whercinméisQor 1

121.  The conjugate of any one of claims 1-52 or 58-110, or a pharmaceutically acceptable sait thereof,

wherein X6 has a structare oft

X5 f,;“’\ N o
|IQ63
X1

wherein:

R® is hydrogen or C,-Csalkyl optional substituted with one to three substituents independently
selected from R

each R'is independently halogen, -CN, -NQO,, -OR?, -SR* or -NR°RY;

R%is hydrogen, Ci-Csalkyl, Ci-Cshaloalkyi, C1-Cehiydroxyalkyl, Ci-Ceaminoalkyl, Ci-Csheteroalkyl,
Cs-Ceeyclovalkyl, or 3-to 6- membered heterocycloalkvl, wherein each of the alkyl, heteroalkyl,
cycloalkyl, and heterocycloalkyl is optionally substituted with one or more R,

R% is hydrogen, halogen, or C,-Csalkyl, wherein the alkyl is optionally substituted with one or more
R%; or

R and R® are taken together with the carbon to which they are attached to form a C:-Cscycloalkyl
or a 4- to 6- membered heterocycloalkyl, each of which is optionally substituted with one or
more R*™; or

R and R* arc taken together with the intervening atoms to form a 5- to 6- membered
heterocycloalkyl, which is optionally substituted with one or more R%*;

each R** is independently halogen, C1-Cealkyl, Ci-Cehaloalkyl, Ci-Céhydroxyalkyl, C;-
Ceaminoalkyl, Ci-Ceheteroalkyl, Co-Coalkenyl, Co-Coalkynyl, -CN, -NO,, -OR®, -SR®, -NR°RY, -
S(=0)R?, -§(=0)R", -S8Fs, -S(=0):NRRY, -S(=0)(=NRIR®, -N=S(=0)RR’, -NR*S(=0),R",
amidinyl, -NR*C(=ENH)(NR?),. -NR*S(=0),NR°R’, -C(=0)R®, -C(=0)OR®, -OC(=0)R®, -
OC(=0)OR?, -OC(=0)NR°R?, -NR*C(=0)R®, -NR*C(=0)OR®, -NR*C(=0)NRR, -C(=0)NR°R?,
-P(=0)ORWORY), -P(=0)R°RY, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, =0, =8, or
=N(R"), wherein each of the alkyl, heteroalkyl, alkenyl, alkynyl, aryl, heteroarvl, cycloalkyl, or
heterocycloalkyl is optionally substituted with one or more R®; or, one of R is a conjugation
group (CG);

CG is an optionally substituted conjugated diene, an optionally substituted tetrazine, an optionally
sabstituted alkyne, an azide, an optionally substituted dibenzocyclooctyne (DBCQO), an

optionally substituted trans-cvclooctene (TCO), an optionally substituted bicyvclo{6.1 Olnonyne
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{BCN), an optionally sabstituted aldehvde, an optionally substituted ketone, or an optionally
substituted hydrazine;

cach R® is independently hydrogen, C,-Cealkyl, C-Céhaloalkyl, C,~-Cshydroxyalkyl,
Ci-Csaminoalkyl, Ci-Csheteroalkyl, Co-Cealkenyl, Co-Csalkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, Ci-Cgalkylene(cycloalkyl), Ci-Cealkylene(heterocycloalkyl),
C1-Csalkylene{aryly, or Ci-Csalkylene(heteroaryl), wherein each of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is independently optionally substituted
with one or more R,

cach R® is mdependently halogen, -CN, -OH, oxo, -0-Ci-Cealkyl, -SFs, -S(=0)C:-Cealkyl, -
S5(=0)2C1-Cralieyl, -S(=0}NH,, -S(=0}-halogen, -S5(=0NHC-Cealkyl, -S(=0)N(Ci-Csalkyl)z,
-NH;, -NHC:-Csalkyl, -N(Ci-Cealkyl)s, -NHC(ENH)NH,, -NHC(=0)0C:-Cealkyl, -
C=0YCi-Caalkyl, -C(=0)OH, C-Caalkyl-C(=0)OH, -C(=0)0C:-Caalkyl, -C(=0)NH.. -
CEOIN(C-Coalkyl),, -C(=0YNHC -Csalkyl, C-Caalkyl, Ci-Cshaloalkyl, Ci-Cshydroxyalkyl,
Ci-Coaminoalkyl, or Ci-Ceheteroalkyl; and

each R° and R? are independently hydrogen, C1-Cealkyl, C1-Cehaloalkyl, Ci-Cehydroxyalkyl,
Ci-Csaminoalkyl, Ci-Ceheteroalkyl, Co~Coalkenyl, C;-Coalkynyl, cycloalkyl, heterocycloalkyl,
arvl, heteroaryl, C,-Cealkylene(cycloalkyl), C\-Cgalkylene(heterocycloalkyl),
Ci-Coalkylene(aryl), or C;-Csalkylene(heteroaryl), wherein cach of the alkyl, alkylene, alkenyl,
alkynyl, cycloalkyl, heterocyeloalkyl, aryl, and heterscaryl 1s independently optionally substituted
with one or more R”; or R° and R? are taken together with the atom to which they are attached to
form a heterocycloalkyl optionally substituted with one or more R

#X5 represents the pomt of attachment to X3; and

*X1 represents the point of attachment to X1.

122.  The conjugate of claim 121, or a pharmaceutically acceptable salt thereof, wherein R%is
bydrogen, Ci-Csalkyl, Ci-Cshydroxyalkyl, Ci-Csaminoalkyl, C-Ceheteroalkyl, or Cs-Coeycloyalkyl,
wherein each of the alkyl, heteroalkyl, and cycloalkyl is optionally substituted with one or more R**.

23.  The conjugate of claim 121 or 122, or a pharmaceutically acceptable salt thereof, wherein R% is
hydrogen or C:-Csalkyl, wherein the alkyl is optionally substituted with one to three R®".

124.  The conjugate of any one of claims 121-123, or a pharmaceutically acceptable salt thereof,
wherein R* is hydrogen or Ci-Cealkyl optionally substituted with one to three substituents
independently selected from -OH, -OMe, -C(=0)NH; and -C(=0)0OH.

125, The conjugate of claim 121, or a pharmaceuticaily acceptable salt thereof, wherein R* and R®
arc taken together with the carbon to which they are attached to form a Cs-Ceeycloyalkyl, which is
optionally substituted with one or more R

126.  The conjugate of claim 125, wherein R* and R® are taken together with the carbon to which they
are attached to form a cyclopropyl.

127.  The conjugate of any one of claims 121-126, or a pharmaceutically acceptable salt thercof,

wherein R® is hydrogen or methyl.
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128.  The conjugate of claim 121, or a pharmaceutically acceptable salt thereof, wherein R* and R
are taken together with the intervening atoms to form a 3- to 6- membered heterocycloalkyl, which is
optionally substituted with one or more R%?.

129.  The conjugate of claim 128, or a pharmaceutically acceptable salt thereof, wherein R” and R*
are taken together with the intervening atoms to form a 5- membered heterocycloalkyl, which is
optionally substituted with -F, C1-Csalkyl, C1-Cshaloalkyt, -OH, or phenyl.

130.  The conjugate of any one of claims 2-129, or a pharmaceutically acceptable salt thereof, wherein
the metal chelator comprises DOTA, DOTA-GA, pBn-DOTA, pBn-SCN-DOTA, NH2-DOTA,
NH2Z-DOTA-GA, p-NCS-Bn-DOTA-GA, p-NH2-Bn-ox0-DO3A, p-SCN-Bo-oxo-DO3A, NOTA,
NODA-GA, NH2-NODA-GA, p-NCS8-Bn-NODA-GA, p-NH2-Bn-NOTA, p-SCN-Bn-NOTA, NCS-
MP-NODA, NH2-MPAA-NODA, PCTA, p-NH2-Bo-PCTA, p-SCN-Ba-PCTA, p-SCN-Bu-HEHA,
H2-MACROPA-NCS, HI-MACROPA. H2-MACROPA-NH2, H4-OCTAPA, tetra~(S. S, S, S)-Me-
DOTA, tetra~(8, §, §, S§}-E-DOTA, tetra~(8, S, §, §)41Bu-DOTA, PYTA, or maleinide-nBu-DOTA.

131.  The conjugate of claim 130, or a pharmaceutically acceptable salt thereof, wherein the metal
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“°\f£l7°“

N
\_J 0 (NOTA) % "0 (NODA-GA), or

o O (maleimide-nBu-DOTA).
132, The conjugate of claim 130, or a pharmaceutically acceptable salt thereof, wherein the metal

chelator is
0 0]
P~y X
HO [N N] OH

& \_/
>—/ 0 pota).

133. The conjugate of any one of claims 3-132, or a phammaceutically acceptable salt thereof, wherein
the hinker comprises 3 to 30 intervening non-hydrogen, organic atoms between the metal chelator and
the peptide.

134.  The conjugate of any one of claims 3-133, or a pharmaceutically acceptable salt thereof, wherein
the linker comprises 3 to 18 intervening non-hydrogen, organic atoms between the metal chelator and
the peptide.

135, The conjugate of claim 133 or 134, or a pharmaceutically acceptable salt thercof, wherein the
infervening atoms comprise 1 to 6 nitrogen atoms and 0 to 4 oxygen atoms.

136.  The conjugate of any one of claims 3-135, or a pharmaceutically acceptable salt thereof, wherem
the hinker comprises one or more amino acid residues.

137, The conjugate of claim 136, or a phammacecutically acceptable salt thercof, wherein the linker

comprises one amino acid residue.
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138.  The conjugate of claim 136, or a pharmaceuntically acceptable salt thereof, wherein the linker
comprises two aming acid residues.

139, The conjugate of any one of claims 136-132, or a pharmaceutically acceptable salt thereof,
wherein the one or more amino acid residues are selected from an ornithine, a lysine, a homolysine,
an aspartate, a beta-aspartate, a glutamate, a 2-aminosuberic acid, a glycine, a beta-alanine, or a
combination thereof.

140.  The conjugate of any one of claims 3-139, or a pharmaceutically acceptable salt thereof, wherein

the linker has a structure of Formula (V-1}
PN
LL‘L ) fré

Formula (V-1)

wherein each L is independently -O-, -NR"- -N{R")-, -OP(=0)}ORN0-, -8-, -5(=0})-, -5(=0)s-,
=CH-, -C(=0)-, -C(=0)0-, -OC(=0)-, -OC(=0)0-, -C{(=0)NR"-, -NR C(=0)-, -0C(=0)NR"~, -
NRIC(=0)0-, -NRFC(=0)NRE-, -NRFC(=S)NRE-, -CRM=N-, -N=CR", -NR*S$(=0)>-, -
S(=0)NR:-, -C(=OINR"S(=0);-, -8(=0),NR *C(=0)-, substituted or unsubstituted C3-i
cycloalkyl, substituted or unsubstituted C-12 heterocycloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstitated Ci-30 alkylene, substitated or
unsubstituted C,-30 alkenylene. substituted or unsubstituted C,-3 alkynylene, substituted or
unsubstituted Ci- beteroatkylene, -{Ci-1 alkylene)}-O-, -0-(Cy-3 alkylene)-, (Ci-20 alkylene)-
NR"-, -NRL-(Q -50 alkylene)-, «(Ci~3 alkyiene)—N(RL)g-, or -N(RL)Z—(C] -3 alkylene)-, or a click
chemistry residae; and

each R" is independently hydrogen. substituted or unsubstituted C,-; alkyl, substituted or
unsubstituted C;-4 heteroalkyl, substituted or unsubstituted Co~ alkenvl, substituted or
unsubstituted Co-s alkynyl, substituted or unsubstituted Ca-; cycloalkyl, substituted or
unsubstituted Co-7 heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted keteroaryl: and

n is an integer from 1 to 20.

141.  The conjugate of claim 140, or a pharmaceutically acceptable salt thereof, wherein the linker

comprises a structure of Formula (V-1a),
g_L1_L2'L3_§
Formula (V-1a)
wherein each of L' and L’ is independently -O-, -NR -, -N{R"};-, -OP(=0}OR"O-, -§-, -
S${=0)-, -S(=0)>-~, -CH=CH-, =CH-, -C=C-, -C(=0}-, -C(=0)C,-Csalkylene -, -C(=0)0-, -
OC(=0)-, -0C(=0)0-, -C(=0)NR!-, -NREC(=0)-, -OC(=0)NRL-, -NRIC(=0)0-, -
NR'C(=0)NR"-, -NRMS(=0),-, -85(=0):NR"-, -C(=0)NR"S{=0):-, or -S(=0)NR*C(=0)-;

and
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L” is absent, substituted or unsubstituted Ci-3 alkvlene, or substituted or unsubstitated C;-3
heteroalkylene.

142, The conjugate of claim 141, or a pharmaceutically acceptable salt thereof, wherein L! is -NH-.

143,  The conjugate of claim 141 or 142, or a pharmaceutically acceptable salt thereof, wherein L7 is
substituted or unsubstituted C-3¢ alkylene, or substituted or unsubstituted Ci-30 heteroalkylene.

144, The conjugate of claim 141 or 142, or a pharmaceutically acceptable salt thereof, wherein L7 is
substituted or unsubstituted €115 atkylene, or substituted or unsubstituted Ci-is heteroalkyiene.

145, The conjugate of any onc of claims 141 to 144, or a pharmaceutically acceptable salt thercof,
wherein L2 is optionally substituted with one or more substituents independently selected from -OH,
-SH. oxo, amino, Ci~salkyl, Ci-shydroxyalkyl, Ci~s haloaikyl, Ci-saminoaikyl, -C(=0)OR", -Ci-
Cealkylene-C(=0)OR", -OC(=0)RY, -OC(=0)0R", -C(=0)N(R ), -NR*C(=0)RF, -OC{=0)N(R"),
and -NR*C(=0)OR"; and the C;-salkyl is further optionally substituted with one or more substituents
independently selected from -OH, -SH, oxo, amino, Cs-Cioaryl, 6- to 10- membered heteroarvl, -
CE=OYORY, -0C(=O)RY, -0C(E=0)OR!, -C(EOINRY),, -NRMCEORY, -0CEOWN(RY),, and -
NR-C(=0)OR".

146.  The conjugate of any onc of claims 141 to 145, or a pharmaceutically acceptable salt thercof,
wherein L? is -NH- or -C(=0)C-Csalkylene-.

147.  The comjugate of claim 140, or a pharmaceutically acceptabie salt thercof, wherein the linker
comprises a structure of Formula (V-1b),

E_L1_L2_L3_L4_L5_§
Formula (V-1b)

wherein each of L' and L’ is independently -O-, -NR*-, -N(R"),-, -OP(=0}(OR")O-, -5-, -S(=0)}-, -
S(=0)2-, -CH=CH-, =CH-, -C=C-, -C(=0)-, -C(=0)C;-Caalkylene -, -C(=0)0-, -0C(=0)-, -
OC(=0)0-, -C(=0)NR"- -NR'C(=0)-, -OC{=0)NR"-, -NR'C(=0)0-, -NR'C(=0)NR"-, -
NR*S(=0);-, -$(=0:NRE-, -C(=0INRS(=0);-, -8(=0}:NRFC(=0)}-, substituted or unsubstituted
C4-Cs cvcloalkyl, or substituted or unsubstituted 4- to 6- membered heterocycloalkyl; and

L7, L7 and L are each independently absent, substituted or unsubstituted Cy-Ciocycloalkyl,
sabstituted or unsubstituted 4- to 6- membered heterccycloalkyl, substituted or unsubstituted Ci-
Cso alkylene, or substituted or unsubstituted C;-Cso heteroalkylene.

148.  The conjugate of claim 147, wherein L' is -NH- or substituted or unsubstituted 4- to 6-
membered heterocycloalkyl.

149, The conjugate of claim 147 or 148, wherein L° is -NH-, -C(=0)-, or -C(=0)C;-Csalkylene-.

150.  The conjugate of any one of claims 3-132, or a pharmaceutically acceptable salt thereof, wherein
the linker is a bond.

151, The conjugate of any one of claims 3-132, or a pharmaceutically acceptable salt thercof, wheremn

the hinker comprises a corjugation moiety.
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152, The conjugate of claim 151, or a pharmaceutically acceptablie salt thereof, wherein the
conjugation moiety is a reaction product of azide-alkyne pair, an alkyne-nitrone pair, an atkene and
tetrazole pair, or an isonitrile (¢.g., isocvanide) and tetrazine pair.

153, The conjugate of claim 151, or a pharmaceutically acceptabie salt thereof, wherein the

conjugation moiety is 1,4-di-substituted 1,2, 3-triazole.

N M)J\/
154,  The conjugate of any one of claims 3-132, wherein the linker is a bond or \\/ 1-104

NWW\(WYN%'}'JYVW

] o)
HO HO
\< 6/\0)’\/ W \{N \.{ . O—BW
-5 o) , 06 06 06 o) .

Iz

0O
$ )—CH
N 0-3 0-3
HM)L H
X N
1-10 H 0-3 0-6 0-3 * ‘o 03 ' ‘o6

0-6 ,or
155.  The conjugate of claim 154, wherein the linker is:
(1) a bond,

/<

ILN/\/\/\ J\)\ f\N/\/NW/y ;\HN/\[V\ 'LHN\/\H/\
if\HNW r’LHNﬁ/\W\ e‘f\HNJN)g\r\ ;{HNW fiHNJ%\[f\

FHN
j\HN\Lﬁf\ \/HN\/\N,JK/ /\/\/\/NH%,or ;\HN/\/\;
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156.  The conjugate of any one of claims 1 to 6, or a pharmaceutically acceptable salt thereof, wherein
the monocyclic peptide s a peptide of Table 1

157. A conjugate of the following structural formula:
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HN OH

N
O)ITI)\
H o _N

aNe

stereoisomers thereof, wherein Xy, is a radionuclide.

, and pharmaceutically acceptable salts and

158. A conjugate of the following structural formula:

OH

N
O)I \n)\
H O _N

B

stereoisomers thereof, wherein Xy, is a radionuclhide.

, and pharmaceutically acceptable salts and

159. A conjugate of the following structural formula:
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175
oG

o) N
o
HN
NH
OH
o
S o)
o
N
) N HN.,, \
l I NH
o)
NH o HN
N
o
o _N
HO [ ]

, and pharmaceutically acceptable salts and
stereoisomers thereof, wherein X, is a radionuclide.

160. A conjugate of the following structural formula:
O,

v
Xm<

O

HN OH

0}
o]

N
le) N\ HNA, \
N
H

HN
NH
N
¢}
HO

thereof, wherein X, is a radionuclide.

, and pharmaceutically acceptable salts and stereoisomers

161. A conjugate of the following structural formula:
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A
1A,
oG

o] N
(0]
HN
NH
OH
e
S o)
O
N
0. N\ HNI:, \
NH
HN O
NH H
N

O}I
0]
HO

stereoisomers thereof, wherein Xi, is a radionuclide.

N
H , and pharmaceutically acceptable salts and

162. A conjugate of the following structural formula:
Q
O\N/)T\N\/\fo

N__/\o

OH

:1"[;1

thereof, wherein X, is a radionuclide.

, and pharmaceutically acceptable salts and stereoisomers

163. A conjugate of the following structural formula:
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H
N M N -
o I H
HO , and pharmaceutically acceptable salts

and stereoisomers thereof, wherein Xy, is a radionuclide.

164.  The conjugate of any one of claims 7-163, or a pharmaceutically acceptable salt thereof, wherein
the radionuclide is an alpha particle-emitting radionuclide.

165.  The conjugate of claim 164, or a pharmaceutically acceptable salt thereof, wherein the alpha
particle-emitting radionuclide is Ac-225, At-211, Bi-213, Bi-209, Tb-149, Ra-223, Th-227, Fr-223,
Gd-148, Th-229, Pb-212, or Po-213.

166.  The conjugate of claim 165, or a pharmaceutically acceptable salt thereof, wherein the alpha
particle-emitting radionuclide is Ac-225.

167.  The conjugate of any one of claims 7-163, or a phammaceutically acceptable salt thereof, wherein
the radionuclide is a beta particle-emitting radionuclide.

168.  The conjugate of claim 168, or a pharmaceutically acceptable salt thereof, wherein the beta
particle-emitting radicnuclide i1s Cu-67, Lu-177, Y-90, Rh-105, Yb-175, Tm-167, Pm-153, Sm-153,
Tb-161, or In-111.

169.  The conjugate of claim 168, or a pharmaceutically acceptable salt thercof, wherein the beta
particle-emitting radionuclide is Lu-177.

170.  The conjugate of any one of claims 7-163, or a phammaceutically acceptable salt thereof, wherein
the radionuclide is a positron-emitting radionuclide.

171, The conjugate of claim 170, or a pharmaceutically acceptable salt thereof, wherein the positron-
emitting radionuclide 1s Ga-68, Cu-62, Cu-64, Zr-89, Th-152.

172.  The conjugate of any one of claims 7-163, wherein the radionuclide is Ac-225 or Ga-68.

173. A compound of Table 3, or a phammaceutically acceptable salt thereof.
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174. A peptide having avidity for a somatostatin receptor, wherein the peptide comprises a structure
of Formula (i) or a salt thereof,
X1-X2-X3-X4-X5-X6
Formula (I)
wherein,
X1 is any amino acid;
X2 is any amino acid;
X3 is a non-patural, aromatic anino acid;
X4 1s a non-aromatic amino acid having a side chain comprising an amine;
X5 is any amino acid; and
X6 ts any amino acid.

175, The peptide of claim 174 or a salt thercof, wherein the peptide has a structure of Formula (11},

X1—X2
/ AN
X6 X3
\
X5—X4
Formula (If).

176. A method of treating a somatostatin receptor-positive (SSTR+) tumor in a subject in need
thereof, comprising administering to the subject a conjugate of any one of claims 6to 168 ora
pharmaceutically acceptable salt thereof.

177, A method of imaging or diagnosing a somatostatin receptor-positive (SSTR+) tumor in a subject,
comprising administering to the subject a conjugate of any one of claims 6 to 168 or a
pharmaceutically acceptable salt thereof, wherein the conjugate comprises a radionuchde selected

from Ce-134, Cu-61, Cu-62, Cu-64, Ga-68, Ho-166, In-111, Tb-152, Tb-161, Te-99m, and Zr-89.
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