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(57) Abstract: The present disclosure provides novel polypeptide-therapeutic compound or hormone-therapeutic compound conjugates
using cleavable or non-cleavable linkers, whereby the polypeptide or hormone serves to target specific cells using receptor expression
on the targeted cell to bind the ligand (polypeptide or hormone) carrying the therapeutic compound unlike antibody drug conjugates.
Upon binding, the ligand and the therapeutic compound (multiples of the therapeutic compound in some embodiments) enter the cell
by receptor-mediated endocytosis, and release drugs conjugated to the ligand by linkers, to interact with intracellular components to
enhance, restore, or block a signal transduction process. The ligands for the polypeptide-therapeutic compound or hormone-therapeutic
compound conjugates include, but are not limited to: cytokines, growth factors and hormones among other proteins with corresponding
cell surface specific receptors. The disorders targeted by such polypeptide-therapeutic compound or hormone-therapeutic compound
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COMPOUNDS, COMPOSITIONS, METHODS, AND USES FOR TREATING CARCER
AND IMMUNOLOGICAL DISORDERS

Background of the Disclosure

Field of the Disclosure

{0001] The present disclosure relates to compounds, modified polypeptides or modified
hormones, and pharmaceutical composttions comprising said compounds for therapeutic use in
the treatment of disorders. More particularly, the modifications to the polypeptides or hormones
include the attachment of therapeutic compounds to the polypeptides or hormones using linkers.
In some embodiments, the polypeptides are IL-2 polypeptides or homologs thereof, and the
disorders include immunoclogical disorders and cancer. The present disclosure has applications in

the fields of pharmacology, oncology, immunology, chemistry, and biochemistry.
Description of the Text File Submitted Electronically

{6002} The contents of the text file submitted electronically herewith are incorporated herein
by reference in their entirety. A computer readable format copy of the Sequence Listing
(filename: IL2R_003 02WO_SeqLlist ST25.txt, date recorded: July 4, 2019, file size ~6

kilobytes).
Background Infermation

{0063] Antibody-drug conjugates (“ADCs”) have long held promise of delivering the holy
grail of pharmacology: the precise targeting of drugs to specifically targeted tissues and celis, by
using antibody-receptor specificity as a means to deliver drugs conjugated to the antibody to a
target.[1,2] The ADC approach in certain cases enables the delivery of oncolytics or other
conjugated drugs at effective drug concentrations in excess of those available using traditional
approaches, given the typically narrow therapeutic windows of such drugs.{3] Currently four
ADCs (Mylotarg, Adcetris, Kadcyla, and Besponsa} have been approved for clinical use in the
U.S., BEurope, and Japan [4]

{0084] Some non-antibody protein-drug conjugates have been made and examined. [5] These
include albumin-drug conjugates, transfernn-drug conjugates, and gelatin-drug conjugates [6]
Some proteins have been used in combination with drug conjugates.[7, 8] However, there

remains a need for new protein and other drug comjugates for therapeutic use. In particular,
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protein and other conjugates {(e.g., hormone-~drug conjugates) that improve the therapeutic
properties such as half-life of the protein and the related protein-conjugate. Additionally, in
certain cases, the protein component may contribute to the therapeutic properties. In some cases,
the conjugates may make possible the effective administration of therapeutic and non-toxic
amounts of the drug component, for example, where the administration of the drug component is
unacceptably toxic when adminstered alone. Or, in some cases, certain conjugates have
improved solubility or other properties that allow production and use of the conjugate and/or the

protein portion of the conjugate in commercially and therapeutically relevant amouuts.

Summary of the Disclosure

{0065] The present disclosure provides a novel approach for polypeptide-therapeutic
compound or hormone-therapeutic compound conjugates to selectively target specific receptors
and thereby exert a modulating effect on specified targets in concert with a conjugated
therapeutic compound payload. Polypeptide-therapeutic compound or hormone-therapeutic
compound conjugates that are developed as treatments for cancer and utilize endogenous
proteins to selectively target diseased tissue for the delivery of toxic payloads to their high
affinity, such as cytokines, growth factors (“GFs”), and hormones, may all be used with the
disclosure described herein. Without being bound to any particular theory of action, the
foregoing polypeptides and hormones function as chemical messengers that mediate interceliular
communication. Regulation of cellular and nuclear functions by cytokines, growth factors, and
hormones may be initiated through the activation of cell surface receptors (“Rc”). Signaling
receptors typically have two main components: 1) a ligand-binding domain that ensures ligand
specificity and 2} an effector signaling domain that initiates the generation of the biological
response upon ligand binding. The activated receptor may then undergo receptor mediated
endocytosis and release drugs conjugated to the ligand by cleavable linkers to interact with other
intracellular components to complete, enhance, restore or block the signal transduction process,

cr

and thus provide a means for delivering therapeutic compounds using a “Trojan Horse”
approach as described herein.

{0086] The therapeutic compounds can be conjugated to polypeptides or hormones using
cleavable or non-cleavable linkers, whereby the polypeptides or hormones serve to target
specific cells using receptor expression on the targeted cell to bind the ligand (polypeptide or

hormone) carrying the therapeutic compound to effect specificity in targeted therapeutic
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compound delivery. Unlike antibody-therapeutic compound conjugates, the conjugates of the
disclosure use a receptor-specific ligand to deliver the therapeutic compound to the cell
expressing the receptor. Upon binding, the ligand and the therapeutic compound {or multiples of
the therapeutic compound in some embodiments) may enter the cell by receptor mediated
endocytosis and be released following cleavage of the linker. Non-cleavable linked therapeutic
compounds will act directly absent refease. The ligands for such polypeptide-therapeutic
compound or hormone-therapeutic compound conjugates may be composed of cytokine
polypeptides, growth factor polypeptides and/or hormones as well as other polypeptides with
cell surface specific receptors. The disorders targeted by such therapeutic compound-polypeptide
or hormone-therapeutic compound conjugates include immunological disorders (e g, allergy,
autoimmune, etc.} and certain cancers.

{0007} Some exemplary embodiments of the present disclosure include a compound having
the structure of Formula (I}

XZa—{Xfi )m ﬂ),

and pharmaceutically acceptable salts, solvates, hydrates, 1somers, or tautomers

thereof, wherein:
mis 1, 2,3,4,5 6,7 8 9 or i
Xza1s a linker; and
Xs1s a therapeutic compound.

{0068] In some embodiments of the compound of Formula (I}, #2 15 1. In some embodiments
of the compound of Formula (I}, mi1s 2, 3, 4, 5, 6, 7, or 8. In some embodiments of the
compound of Formula (1}, m 13 1, 2, or 3. In some embodiments of the compound of Formula (1),
mis2 3,4 or5.

{0009} In some embodiments of the compound of Formula (1), Xoa s a cleavable linker. In
some embodiments of the compound of Formula (I), Xza is a non-cleavable linker. In some
embodiments of the compound of Formula (I}, Xzats selected from the group consisting of L-1,
1-2,L-3, 14, L-5, L-6, L-7, L-8, 1-9, L-10, L-11, L-12, L-13, L-14, L-15, L-16, and L-19, as
disclosed herein, wherein R 1s H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker. In some
embodiments of the compound of Formula (1), X2ais selected from the group consisting of L-1
and £L-19. In some embodiments of the compound of Formula (I}, Xsais selected from the group

conststing of L-17 and L-18, as disclosed herein.

S
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{6010} In some embodiments of the compound of Formula (I), X5 is an immunomodulating
agent. In some embodiments of the compound of Formula (I), X3 is selected from the group
consisting of an immunosuppressive drug, an antianemic, an antianginal, an antiarrvhythmic, an
antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial, an antibiotic, an
anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an antiemetic, a
glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a ubiquitin-
activating enzyme inhibitor, a ubiquitin-activating enzyme E1 inhibitor, and a proteasome
inhibitor. In some embodiments of the compound of Formula (I}, X3 is selected from the group
consisting of’ pevonedistat; TAST ({{25,35,4R, 5R)-5-(4-amino-5-((4,7-dimethyl-3 4-dihydro-
2H-benzo[bl[ 1 4joxazin-8-yhethyny!)-7H-pyrrolo{2,3-djpyrimidin-7-y1}-3 4-
dihydroxytetrahydrofuran-2-yDmethyl sulfamate); TASZ ({({18,2ZR,38,4R }-4-(4-amino-5-{{(4,7-
dimethyl-3 4-dihydro-2H-benzolbif 1.4joxazin-8-ylethynyl}-7TH-pyrrolof2, 3-d jpyrimidin-7-y1}-
2, 3-dibydroxyeyclopentylymethy! sulfamate), TAK7243 (((1R,2R,35,4R)-2 3-dihydroxy-4~({2-
(3-(trifluoromethylphenylpyrazolo[1,5-alpyrimidin-7-yDaminojcyclopentylymethyl sulfamate);
Piperacitlin, M22 (1-benzyl-N~(2,4-dichlorophenethyl jpiperidin-4-amine); 6,6'-Biapigenin;
Thieno-pyridine; Imidazo-pyrimidine; Largazole; Pyr-41 (4]{4-(5-nitro-furan-2-ylmethylene)-

3, 5-dioxo-pyrazolidin-i-yl}-benzoic acid ethvl ester); Phorbol 12-myristate 13-acetate; 2,3~
dihydropyrrolof2,1-blguinazolin-9(1H)-one, Ofloxacin; Panepophenanthin; Himeic Acid A;
Hyrtioreticulins A; Phytol; ABPA3Z ([(ZR,3S,4R_5R)-5-{6-(3~-ethynylanilino)purin-9-y11-3,4-
dihydroxyoxolan-2-ylimethyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative,
Coumarin A; Coumarin B; and Imidazohium-quinoxaline, wherein R 1s alkyl, aryl, arylalkyl,
arvlalkyne, arylatkene, heterocyclyl, or heteroarvl and Ru is H, alkyl, or aryl. In some
embodiments of the compound of Formula (I}, X5 1s selected trom the group consisting of
Pevonedistat, TAST (({(28,38,4R,5R)-5-(4-amino-5-({4, 7-dimethyl-3 4-dihydro-2H-
benzo[b]{1,4}oxazin-8-yhethynyl)-TH-pyrrolof2,3-dpyrimidin-7-y1)-3,4-
dibydroxyietrahydrofuran-2-ylymethyl sulfamate), TASZ (({15,2R,35,4R}-4-{4-amino-5-((4,7-
dimethyl-3 4-dihydro-ZH-benzo[bi[ 1,4 joxazin-8-yDethynyl}-7TH-pyrrolo[2,3-dpyrimidin-7-y1)-
2,3~-dihydroxycyclopentymethyl sulfamate), and TAK7243 (((1R,2R,35,4R)-2,3~-dihydroxy-4-
{(2-(3-(triflucromethyphenylpyrazolof 1,5-alpyrimidin-7-yl}amino)cyclopentyl ymethyl
sulfamate}. In some embodiments, X5 is Pevonedistat. In some embodiments of the compound
of Formula (I}, X3 1s selected from the group consisting of: pevonedistat, TAS1

({(25,35,4R,5R)-5~-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo{bl 1 4 Joxazin-8-
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yhethynyl)-7TH-pyrrolof2,3~-dpynimidin-7-y1}-3 4-dihydroxytetrahydroturan-2-ymethyl
sutfamate); TAS2 (({15,2R,35,4R)-4-(4-amino-5-({4,7-dimethyl-3 4-dihydro-ZH-
benzo[b]{1,4}oxazin-8-yhethynyl)-TH-pyrrolof2,3-dpyrimidin-7-y1)-2,3-
dibydroxyeyclopentylhimethyl sulfamate);, TAK7243 ({({(1R,2R,35,4R)-2, 3~dthydroxy-4-{{2-(3-
(trifluoromethyDphenyhpyrazolof 1, 5-alpyrimidin-7-ylaminojcyclopenty imethyl sulfamate};
Piperacitlin, M22 (1-benzyl-N~(2,4-dichlorophenethyl jpiperidin-4-amine); 6,6'-Biapigenin;
Thieno-pyridine; Imidazo-pyrimidine; Largazole; Pyr-41 (4]{4-(5-nitro-furan-2-ylmethylene)-
3,5-dioxo-pyrazolidin-1-yi}-benzoic acid ethyl ester); Phorbol 12-myristate 13-acetate; 2,3-
dibydropyrrolo{2,1-blquinazolin-9(1 H)-one, Ofloxacin; Panepophenanthin; Himeic Acid A;
Hyrtioreticulins A; Phytol; ABPA3Z ([(ZR,3S,4R_5R)-5-{6-(3~-ethynylanilino)purin-9-y11-3,4-
dihydroxyoxolan-2-ylimethyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative,
Coumarin A; Coumarin B; Imidazolium-quinoxaline, and TAS4464 (7TH-Pyrrolo]2,3-
dlpyrimidin-4-amine, 7-[5-[(aminosulfonyljamino]-S-deoxy-beta-D-ribofuranosyi |-5-{2-(2-
ethoxy-6-flucrophenyljethynyl}-), wherein Ru is alkyl, aryl, arylalkyl, arylalkyne, arylalkene,
heterocyclyl, or heteroaryl and Rz is H, alkyl, or aryl. In some embodiments of the compound of
Formula (I}, X5 18 selected from the group consisting of: Pevonedistat, TAST (({25,35,4R, SR}-5-
{(4-amino-5-((4,7-dimethvl-3,4-dihydro-2H-benzofb}{ 1,4 Joxazin-8&-yDethynyl)-7H-pyrrolo{2,3-
dlpyrimidin-7-y1}-3 4-dihydroxytetrahydrofuran-2-yhmethyl sulfamate), TAS2 ({((1S5,2R 38,4R)-
4-(4-amino-5-((4,7-dimethyl-3 4-dihydro-2H-benzo[b i 1 4joxazin-8-yhethynyl)-TH-pyrrole2,3-
dlpyrimidin-7-y1}-2,3-dihydroxycyclopentylimethyl sulfamate), TAK7243 (((1R,2R,35,4R}-2,3~
dibydroxy-4-((2-(3-(trifluoromethylphenyhpyrazolof 1, 3-alpyrimidin-7-
yhiamino)eyclopentyl methyl sulfamate), and TAS4464 (7TH-Pyrrolo[2,3-dlpyrimidin-4-amine,
7-[5-{{aminosulfonyhamino}-S-deoxy-beta-D-ribofuranosyl}-5-[2-(2-ethoxy-6-
fluorophenyhethynyli-).

{0011} In some embodiments of the compound of Formula (I), X5 1s a cancer
chemotherapeutic. In some embodiments of the compound of Formula (1), X5 1s selected from
the group consisting of an oncolytic drug, a genotoxic agent, an alkylating agent, a tubulin
inhibitor, a microtubule assembly inhibitor, an antineoplastic drug, a kinase inhibitor, a vinca
alkaloid, an antibiotic, an anthracycline, an antimetabolite, an aromatase inhibitor, a
topoisomerase inhibitor, a mTor inhibitor, a retinotid, an antimitotic agent, a protease inhibitor, a
tyrosine kinase inhibitor, a microtubule destabilizer, and a proteasome inhibitor. In some

embodiments of the compound of Formula (I}, X5 is selected from the group consisting of
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vineristine, vinorelbine, vinflunine, crytophycin 52, a halichondrin, a dolastatin, a hemiasterlin,
colchicine, a combretastatin, 2Z-methoxyestradiol, a methoxybenzenesulfonamide, epothilone,
and discodermolide. In some embodiments of the compound of Formula (1}, X5 is selected from
the group consisting of: Monomethyl Auristatin E; Docetaxel; Etoposide; Gemcitabine;
Vinblastine; Paclitaxel; Irinotecan; Fluorouracil; Methotrexate; Carboplatin, Oxaliplatin;
Cisplatin, Doxorubicin HCH, Fulvestrant; Isotretinoin; Buserelin; Everclimus; Carfilzomib;
Rifabutin; Clindamycin; Tubulysin A; Indibulin; Gefitinib; and Dasatinib. In some embodiments
of the compound of Formula (I}, X3 1s Monomethyl Auristatin E.

0012 In some embodiments of the compound of Formula (I}, the compound of Formula (I} is
selected from the group consisting oft A-1, A-2, A-3, A-4, A-5, A-6, A-7, A-B, A-9 A-10, A-11,
A-12, A-13, A-14, A-15, A-16, A-17, A-18, A-19, A-20, A-21, A-22. A-23, A-24, A-25, A-26,
A-27, A28, A-29, A-30, A-31, A-32 A-33, A-34, A-35, A-36, A-37, A-38, A-39, A-40, A-41,
A-42, A-43, A-44, A-45, A-46, A-47, A-48, A-49, A-50, and A-51 as disclosed herein, wherein
Ris H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linkerand pis 1, 2, 3, 4, 5, or 6. In some
embodiments of the compound of Formula (I}, the compound of Formula (1) ts selected from the
group consisting of A-1, A-2, A-3, A-4, A-5 A-6, A-7, A-8, A-9 A-10, A-11, A-12, A-13, A-
14, A-15, A-16, A-17, A-18, A-30, A-31, and A-51. In some embodiments of the compound of
Formula (I}, the compound of Formula (I} is selected from the group consisting of A-1, A-30, A-
31, and A-51. In some embodiments of the compound of Formula (I), the compound of Formula
(1) is A-32.

{0013} Some exemplary embodiments of the present disclosure include a compound having

the structure of Formula (II):

and pharmaceutically acceptable salts, solvates, hydrates, 1somers, or tautomers

thereof, wherein:
mis 1, 2,3,4,5 6,7 8 9 or i
nis1, 2 3.4,5 6 7,8 9 10 oril;
Xy1s a biologically active polypeptide or hormone;
X7 is a linker; and

X3 1s a therapeutic compound.
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{0014] Some exemplary embodiments of the present disclosure include a compound having
the structure of Formula (I11);
and pharmaceutically acceptable salts, solvates, hydrates, isomers, or tautomers

thereof, wherein:
mis 1, 2,3,4,56,7,8,9 or 10;
7nis1,2,3,4,5.6,7.8.9, 10, or 11
X418 an IL-2 polypeptide or a bic-active homolog polypeptide thereof,
X218 a hinker; and
X3 1s a therapeutic compound.

{0015] In some embodiments of the compound of Formula (IT} or Formula (I}, X318 an
oncolyvtic drug. In some embodiments of the compound of Formula (II) or Formula (Iff), X5is an
immunomodulatory drug.

{0016] In some embodiments of the compound of Formula (IT) or Formula (I}, Xsis a
cleavable linker. In some embodiments of the compound of Formula (IT) or Formula (HI}, X215 a
nou-cleavable linker.

{0017] In some embodiments of the compound of Formula (11} or Formula (Il), X; is bound to
X1 at a Cysresidue thereof. Among these are embodiments in which X5 is a oncolytic drug or X3
is an immunomodulatory drug. Among these embodiments are those in which Xz is a cleavable
linker, and those in which Xz 1s a non-cleavable linker.

[0018] In some embodiments of the compound of Formula (II) or Formula (II), X> is bound to
Xy at a Lys residue thereof. Among these are embodiments in which X3 1s an oncolytic drug or
X3is an immunomodulatory drug. Among these embodiments are those in which Xy is a
cleavable linker, and those in which X7 is a non-cleavable hinker.

{001%9] In some embodiments of the compound of Formula (I} or Formula (Il1), nis 2, 3, 4, 5,
6,7, 8, or 9. In some embodiments of the compound of Formula (1) or Formula (1), nis 3, 4,
5, 6,7, or 8. In some embodiments of the compound of Formula (1) or Formula (111}, 715 4, 5, 6,
or 7. In some embodiments of the compound of Formula (1) or Formula (HI), #nis Sor 6. In

some embodiments of the compound of Formula (I} or Formula (i1}, m = 7. In some

ey
i
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embodiments of the compound of Forraula (I or Formula (1), # 1s greater than m. Tn sore
embodiments of the compound of Formula (1) or Formula (I}, mis T andnis 1,2,3,4, 5,6, 7,
8,9, 10, or 11, In some embodiments of the compound of Formula (IT) or Formula (I}, mis 2
andrnis1,2,3,4,56,7,8,9, 10, or 11. In some embodiments of the compound of Formula (I1)
or Formula (IH}, # 15 an integer between 2 and 9, an integer between 3 and 8, an integer between
4and 7, orncanbe S or 6. In some embodiments of the compound of Formula (1) or Formula
(IIT}, # 1s an integer between | and 11, In some embodiments of the compound of Formula (1) or
Formula (1), # 15 an integer between 1 and 10. In some embodiments of the compound of
Formula (11} or Formula (1), m is 1. In some embodiments of the compound of Formula (11} or
Formula (I}, mi1s 2,3, 4, 5,6, 7, or 8. In some embodiments of the compound of Formula (II)
or Formula (1), mr is 1, 2, or 3. In some embodiments of the compound of Formula (1) or
Formula (), w13 2, 3, 4, or 5.

{0028] In another aspect, the present disclosure provides a method of treating a disorder in a
subject, comprising administering to said subject a therapeutically etfective amount of a
compound of the disclosure, or a pharmaceutically acceptable salt, hydrate, solvate, isomer, or
tautomer thereof, in a pharmaceutically acceptable carrier.

{0021] In some embodiments of the compound of Formula (1) or Formula (IH), X1 is selected
from the group consisting of an Acylation stimulating protein polypeptide, an Adipokine
polypeptide, an Albinterferon polypeptide, a Cerberus polypeptide, a Colony-stimulating factor
polypeptide, an Ervihropotetin polypeptide, a FMS-like tyrosine kinase 3 ligand polypeptide, a
Globulin compouent polypeptide, a Macrophage Activating Factor polypeptide, a Granulocyte
colony-stimulating factor polypeptide, a Granulocyte-macrophage colony-stimulating factor
polypeptide, a Hepatocyte growth factor polypeptide, an 1L-17 polypeptide, an IL-10
polypeptide, an Inflammasome polypeptide, an Interferome polypeptide, an Interferon
polypeptide, an Interferon beta-1a polypeptide, an Interferon beta-1b polypeptide, an Interferon
gamma polypeptide, an Interferon type I polypeptide, an Interferon type Il polypeptide, an
Interferon type I polypeptide, an Interlenkin polypeptide, an Interleukin 1 receptor antagonist
polypeptide, an Interleukin & polypeptide, a Leukemia inhibitory factor polypeptide, a
Leukocyte-promoting factor polypeptide, a Lymphokine polypeptide, a Lymphotoxin
polypeptide, a Lymphotoxin alpha polypeptide, a Lymphotoxin beta polypeptide, a Macrophage
colony-stimulating factor polypeptide, a Macrophage inflammatory protein polypeptide, a

Macrophage-activating factor polypeptide, 2 Monokine polypeptide, a Myokine polypeptide, a
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Myonectin polypeptide, a Nicotinamide phosphoribosyltransferase polypeptide, an Oncostatio M
polypeptide, an Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a Proinflammatory
cytokine polypeptide, a Promegapoietin polypeptide, a Receptor activator of nuclear factor
kappa-B ligand polypeptide, a Stromal cell-derived factor 1 polypeptide, an adrenomeduliin
polypeptide, an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone
morphogenetic protein polypeptide, a Ciliary neurotrophic factor polypeptide, an Interieukin-6
polypeptide, an Epidermal growth factor polypeptide, an Ephrin Al polypeptide, an Ephrin A2
polypeptide, an Ephrin A3 polypeptide, an Ephrin A4 polypeptide, an Ephrin AS polypeptide, an
Ephrin B1 polypeptide, an Ephrin B2 polypeptide, an Ephrin B3 polypeptide, a Fibroblast
growth factor polypeptide, a Fibroblast growth tactor 1 polypeptide, a fibroblast growth factor 2
polypeptide, a Fibroblast growth factor 3 polypeptide, a Fibroblast growth factor 4 polypeptide,
a fibroblast growth factor S polypeptide, a Fibroblast growth factor 6 polypeptide, a Fibroblast
growth factor 7 polypeptide, a fibroblast growth factor 8 polypeptide, a Fibroblast growth factor
9 polypeptide, a Fibroblast growth factor 10 polypeptide, a Fibroblast growth factor 11
polypeptide, a Fibroblast growth factor 12 polypeptide, a Fibroblast growth factor 13
polypeptide, a Fibroblast growth factor 14 polypeptide, a Fibroblast growth factor 15
polypeptide, a Fibroblast growth factor 16 polypeptide, a Fibroblast growth factor 17
polypeptide, a Fibroblast growth factor 18 polypeptide, a Fibroblast growth factor 19
polypeptide, a Fibroblast growth factor 20 polypeptide, a Fibroblast growth factor 21
polypeptide, a Fibroblast growth factor 22 polypeptide, a Fibroblast growth factor 23
polypeptide, a Foetal Bovine Somatotrophin polypeptide, a Glial cell line-derived neurotrophic
factor polypeptide, a Neurturin polypeptide, a Persephin polypeptide, an Artemin polypeptide, a
Growth differentiation factor-9 polypeptide, a Hepatoma-derived growth factor polypeptide, an
Insulin polypeptide, an Insulin-like growth factor polypeptide, an Insulin-like growth factor-1
polypeptide, an Insulin-like growth factor-2 polypeptide, an HL.-1 polypeptide, an IL-2
polypeptide or bic-active homolog thereof, an 11L.-3 polypeptide, an [L-4 polypeptide, an IL-5
polypeptide, an IL-6 polypeptide, an IL-7 polypeptide, a Keratinocyte growth factor
polypeptide, a Migration-stimulating factor polypeptide, a Macrophage-stimulating protein
polypeptide, a Myostatin polypeptide, a Neuregulin 1 polypeptide, a Neuregulin 2 polypeptide, a
Neuregulin 3 polypeptide, a Neuregulin 4 polypeptide, a Brain-derived neurotrophic factor
polypeptide, a Nerve growth factor polypeptide, a Neurotrophin-3 polypeptide, a Neurotrophin-4

polypeptide, a Placental growth factor polypeptide, a Platelet-derived growth factor polypeptide,



WO 2020/014541 PCT/US2019/041486

a Renalase polypeptide, an anti-apoptotic survival factor polypeptide, a T-cell growth factor
polypeptide, a Thrombopotetin polypeptide, a Transforming growth factor alpha polypeptide, a
Transforming growth factor beta polypeptide, a Tumor necrosis factor-alpha polypeptide, a
Vascular endothelial growth factor polypeptide, and a Wat Signaling Pathway polypeptide. In
some embodiments of the compound of Formula (1) or Formula (I}, the 1L-2 polypeptide or
the bio-active homolog polypeptide thereof comprises an amino acid sequence set forth in Table
4. In some embodiments of the compound of Formula (1) or Formula (I11), the IL-2 polypeptide
or the bic-active homolog polypeptide thereof comprises an amino acid sequence set forth in
SEQ D NO:1 or SEQ ID NO:2.

{0022] In some embodiments of the compound of Formula (II) or Formula (Il1), Xo is a
cleavable linker. In some embodiments of the compound of Formula (1) or Formula (11}, X2 18
a non-cleavable linker. In some embodiments of the corapound of Formula () or Formula (HI),
Xz is selected from the group consisting of: K-1, K-2, K-3, K-4, K-5, K-6, K-7, K-8, K-9, K-10,
K-11, K-12, K-13, K-14, K-15, K-16, K-19, and K-20, as disclosed herein, wherein the left side
of X2, as drawn, i3 bound to Xi, and the right side of X2, as drawn, is bound to X3 and R is H,
alkyl, aryl, arvlalkyl, a glycol ether, or a glyvcol linker. In some embodiments of the compound of
Formula (i1} or Formula (HI), X215 selected from the group consisting of K-1 and K-19. In some
embodiments of the compound of Formula (H} or Formula (1), Xuis selected from the group
consisting of K-17 and K-~18, wherein the left side of Xo, as drawn, is bound to X, and the right
side of Xo, as drawn, is bound to Xs. In some embodiments of the compound of Formula (1) or
Formula (HI), X2 is bound to X1 at a Cys residue thereof. In some embodiments of the
compound of Formula ({1} or Formula (111}, X7 is bound to Xi at a Lys residue thereof. In some
embodiments of the compound of Forraula (ID) or Formula (1), X2 15 bound to X1 at two
different sites on X1. In some embodiments of the compound of Formula (11} or Formula (IiI),
X 18 bound to X1 at two ditferent Cys residues on X, In some embodiments of the compound of
Formula (11} or Formula (I}, X2 1s bound to X1 at two different Lys residues on X1 In some
embodiments of the compound of Formula (1) or Formula (1), X315 a mixture of Xop and X,
wherein Xob s a linker that is bound to one Cys residue on X1, Xoc is a linker that 1s bound to
two ditferent Cys residues on Xy, 7 15 a combination of nl and n2, wherein nl corresponds to the
number of X moieties bound to X1 and n2 corresponds to the number of Xoc moieties bound to
X1, and the combination of nl and n2 hasasum of 2, 3,4, 5, 6,7, 8 9, 10, or 11. In certain such

embodiments, X s K-1 and Xoc is K-19. In some embodiments, Xob is selected from the group
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consisting of K-1, K-2, K-4, K-6, K-8, K-11, K-13, K-15, K-17, and K-18 and Xoc 1s K-19. In
some embodiments, each X2 bound to Xi s an Xob» moiety. In certain such embodiments, 7 18
nl, wherein nl corresponds to the number of Xop moieties bound to Xi. In some embodiments,
each X2 bound to X1 s an Xoc motety. In certain such embodiments, # is n2, wherein n2
corresponds to the number of Xoe moieties bound to X

{0023] The description of nt as used in the disclosure is inclusive of nl, n2, or the combination
of nl and n2, with the sum of the combination of nl and n2 being between 2 and 11, inclusive
thereof. In sorue erobodiments of the compound of Formula (J1) or Formula (1), 0l 1s 2 or 3 and
n2is 1. In some embodiments of the compound of Formula (11} or Formmla (1), nl is 2 and n2
is 1. In some embodiments of the compound of Forraula (II) or Formula (IH), nl s 3 and 02 is
1. In some embodiments of the compound of Formula (11} or Formula (II1), nt1151,2, 3,4, 0r5
andnZis i, 2 or3.

{00241 In some embodiments of the compound of Formula (11} or Formula (HI), X5 is an
immunomodulating agent. In some embodiments of the compound of Formula (I} or Formula
(1), X5 1s selected from the group consisting of an immunosuppressive drug, an antianemic, an
antianginal, an antiarryhythmic, an antiarthritic, an antiasthmatic, a leukotriene antagonist, an
antibacterial, an antibictic, an anticoagulant, an anticonvulsant, an antidepressant, an
antidiabetic, an antiemetic, a glucocorticotd, an anti-TNF agent, a cytotoxic agent, a neddylation
inhibitor, a ubiquitin-activating enzyrue inhibitor, a ubiquitin-activating enzyme E1 inhibitor,
and a proteasome inhibitor. In some embodiments of the compound of Formula (I} or Formula
(I}, X5 is selected from the group consisting of: pevonedistat; TAST ({((25,35,4R,5R}-3-(4-
amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo{b}{ 1,4 joxazin-8-ylethynyl}-7TH-pyrrolof2,3-
dlpyrinidin-7-y1)-3,4-dihydroxytetrahydrofuran-2-yhmethyl sulfamate); TAS2 (({15,2R,38,4R)-
4-{4-amino-5-((4,7-dimethyl-3 4-dihydro-ZH-benzo[b}{ 1,4 joxazin-8-yljethynyl }-7H-pyrrolo]2,3-
dlpyrimidin-7-y1}-2,3-dihydroxycyclopentyDmethy! sulfamate), TAK7243 (((1R,2R,35,4R)-2,3-
dibydroxy-4-((2-3~(trifluoromethyl)phenylipyrazolo[1,5-a]pyrimidin-7-
yhamino)jcyclopentyl imethyl sulfamate); Piperacillin; M22 (1-benzyl-N-(2,4-
dichlorophenethy!piperidin-4-amine}, 6,6'-Biapigenin, Thieno-pyridine; Imidazo-pyrimidine;
Largazole; Pyr-41 (4{4-(5-nitro-furan-2-yimethylene)-3,5-dioxo-pyrazolidin-1-yi}-benzoic acid
ethyl estery; Phorbol 12-myristate 13-acetate; 2,3-dihvdropyrrolof2, 1-blquinazolin-9(1H)-one;
Ofloxacin; Panepophenanthin; Himeic Acid A; Hyrtioreticuling A; Phytol, ABPA3

(I{(ZR,38,4R,5R)-5-[6-(3-cthynylanilinojpurin-9-y1}-3 4-dihydroxyoxolan-2-yHmethyl
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sulfamate); Benzothiazole, a Deoxyvasicinone derivative;, Coumarin A; Coumarin B; and
Imidazolium-quinoxaline, R 1s alkyl, aryl, aryvlalkyl, arylalkyne, arylalkene, heterocyclyl, or
heteroaryl, and Ry 1s H, alkyl, or aryl. In some embodiments of the compound of Formula (I} or
Formula (11}, X3 13 selected from the group consisting of Pevonedistat, TAST ({({25,35,4R,SR)-
5-(4-amino-5-({(4,7-dimethyl-3 4-dihydro-2H-benzo{b}{ | 4Joxazin-8-vljethynyl)-7TH-pyrrolo[2,3-
dlpyrimidin-7-y1)-3,4-dihvdroxytetrahydrofuran-2-yhmethyl sulfamate), TAS2 (((18,2R,35,4R)-
4-{4-amino-S-({4, 7-dimethyl-3 4-dihydro-2ZH-benzo[b}i 1,4 Joxazin-8-yhHethyayl}-7TH-pyrrolo]2,3-
dlpyrimidin-7-y1)-2,3-dihydroxycyclopentyDmethyl sulfamate), and TAK7243 (((1R,2ZR,35,4R)-
2,3-dihydroxy-4-({2-(3-{trifluoromethyi)phenvijpyrazolo{ 1, 5-alpyrimidin-7-
yhaminojcyclopentymethyl sulfamate). In some embodiments, X5 is Pevonedistat. In some
embodiments of the compound of Formula (1) or Formula (11}, X5 is selected from the group
consisting of. pevonedistat, TAST {({{25,35,4R, SR)-5-{4-amino-5-({(4,7-dimethyl-3,4-dihydro-
ZH-benzolbl{ |, 4]oxazin-8-yhethynyl}-7H-pyrrolo{2,3~-dlpyrimidin-7-y1)-3 4~
dihydroxytetrahydrofuran-2-ylymethyl sulfamate); TAS2 {((15,2R,38 4R)-4-(4-amino-5-{(4,7-
dimethyl-3 4-dihydro-2H-benzo[bi[ 1,4joxazin-8-yDethyny - TH-pyrrolof2,3-dpyrimidin-7-yi)-
2,3-dihydroxycyvelopentylymethyl sulfamate), TAK7243 (((1R,2R,35,4R}-2,3-dihydroxy-4-((2-
(3-(tritfluoromethyl)phenylpyrazolof1,5-alpyrimidin-7-yhaminocyclopentyl ymethyl sulfamate);
Piperacillin; M22 (1-benzyl-N-(2,4-dichlorophenethylypiperidin-4-amine); 6,6'-Biapigenin;
Thieno-pyridine; Imidazo-pyrimudine; Largazole; Pyr-41 (4{4-(S-nitro-furan-2-yvimethylene)-
3,5-dioxo-pyrazolidin-1-yl]-benzoic acid ethyl ester), Phorbol 12-myristate 13-acetate; 2,3~
dihydropyrroto]2,1-blquinazolin-9(1H}-one; Ofloxacin; Panepophenanthin; Himeic Acid A;
Hyrtioreticulins A; Phytol; ABPA3 ([(2R,35,4R,5R)-5-[6-(3-ethynylanilino)purin-9-yi]-3 4~
dihydroxyoxolan-2-yl fmethyl sulfamate); Benzothiazole;, a Deoxyvasicinone derivative,
Coumarin A; Coumarin B; Imidazolium-quinoxaline, and TAS4464 (7TH-Pyrrolof2,3-
dpyrimidin-4-amine, 7-[3-[{aminosulfonyljamino]-S-deoxy-beta-D-riboturanosyl }-5-{2-(2-
ethoxy-6-flucrophenyllethynvli-), Ruis alkyl, aryl, arvlalkyl, arylalkyne, arylalkene,
heterocyclyl, or heteroaryl, and Rz 1s H, alkyl, or aryl.

{6025] In some embodiments of the compound of Formula (II) or Formula (1), X5 is a cancer
chemotherapeutic. In some embodiments of the compound of Formula (1) or Formula (I}, X5 is
selected from the group consisting of an oncolytic drug, a genotoxic agent, an alkylating agent, a
tubulin inhibitor, a microtubule assembly inhibitor, an antineoplastic drug, a kinase inhibitor, a

vinca alkaloid, an antibiotic, an anthracycline, an antimaetabolite, an aromatase inhibitor, a
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topoisomerase inhibitor, a mTor inhibitor, a retinotd, an antimitotic agent, a protease inhibitor, a
tyrosine kinase inhibitor, a microtubule destabilizer, and a proteasome inhibitor. In some
embodiments of the compound of Formula (II) or Formula (IH}, X5 is selected from the group
consisting of vineristine, vinorelbine, vinflunine, crytophycin 52, a halichondrin, a dolastatin, a
hemiasterlin, colchicine, a combretastatin, 2-methoxyestradiol, a methoxybenzenesulfonamide,
epothilone, and discodermolide. In some embodiments of the compound of Formula (1) or
Formula (I11), X5 15 selected from the group consisting of: Monomethyl Auristatin E; Docetaxel;
Etoposide; Gemcitabine; Vinblastine; Paclitaxel; Irinotecan; Fluorouracil, Methotrexate;
Carboplatin; Oxaliplatin; Cisplatin; Doxorubicin HCI, Fulvestrant; Isotretinoin; Buserelin;
Everolimus; Carfilzomib; Rifabutin; Clindamycin; Tubulysin A; Indibulin; Gefitinub; and
Dasatinib. In some embodiments of the compound of Formula (I} or Formula (1), X5 is
Monomethyl Auristatin E.

{0026] In some embodiments of the compound of Formula (1) or Formula (III), the compound
of Formula (IT) or Formula (1} is selected from the group consisting oft B-1, B-2, B-3, B-4, B-
5. B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-19, B-20, B-21,
B-22, B-23, B-24, B-25, B-26, B-27, B-28, B-29, B-30, B-31, B-48, and B-49, R is H, alkyl,
aryl, arylalkyl, a glycol ether, or a glycol linker, and q is 1, 2, 3, or 4. In some embodiments of
the compound of Formula (I} or Formula (11}, the compound of Formula (IT) or Formula (IH) is
selected from the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11,
B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49. In some embodiments
of the compound of Formula (I} or Formula (111}, the compound of Formula (I1) or Formula (HI)
is selected from the group consisting of B-1, B-30, B-31, B-48, and B-49. In some embodiments
of the compound of Formula (1} or Formula (II1), the compound of Formula (1) or Formula (HI)
is selected from the group consisting of: B-32, B-33, B-34, B-35, B-36, B-37, B-3§, B-39, B-40,
B-41, B-42, B-43, B-44, B-45, B-46, B-47, and B-50. In some embodiments of the compound of
Formula (I} or Formula (II), the compound of Formula (II) or Formula (It} is B-32.

{0027] In some embodiments of the compound of Formula {I1) or Formula (IIl), the compound
of Formula (II) or Formula (I11) is selected from the group consisting of B-1, B-2, B-3, B-4, B-5,
B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48,
and B-49, wherein nis 2, 3, 4, S, or 6, and X1 is an IL-2 polypeptide or a bio-active homolog
polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO:1 or SEQ ID
NO:2.
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{0028] In some embodiments of the compound of Formula (IT) or Formula (I}, the compound
of Formula (IF) or Formula (111} is selected from the group consisting of B-1, B-30, B-31, B-4&,
and B-49, whereinnis 2, 3, 4, 5, or 6, and Xy is an IL-2 polypeptide or a bio-active homolog
polypeptide thereof comprising an amino acid sequence set forth in SEQ 1D NO:1 or SEQ 1D
NO:2.

{00291 In some embodiments of the compound of Formula (1) or Formula (IlI), Xzisa
mixture of Xop and Xoc, wherein Xop 18 a linker that 1s bound to one Cys residue on X, Xacis a
linker that is bound to two different Cys restdues on X1, # is a combination of nl and n2,
wherein the combination of nl and n2 has asum of 2, 3, 4, 5, or 6, and X, is an IL-2 polypeptide
or a bic-active homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ
D NGO 1 or SEQ ID NO:2.

{0030] In some embodiments of the compound of Formula (1) or Formula (IH), the compound
homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO:1 or
SEQIDNG:Z and nl is 2 or 3 and n2 is 1. In some embodiments of the compound of Formula
(II) or Formula (IIT}, the IL-2 polypeptide or the bio-active homolog polypeptide thereof
comprises the amino acid sequence set forth in SEQ D NO:2. An aspect of the disclosure relates
to a pharmaceutical composition comprising a compound of Formula (IT) or Formula (HI), or a
pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, and a pharmaceutically
acceptable carrier.

{0031} Another aspect of the disclosure relates to a method for treating a disorder in a subject,
comprising administering to a subject in need thereof a therapeutically effective amount of a
compound of Formula (11} or Formula (1), or a pharmaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, wherein the disorder is an immunological disorder or cancer.

{0032} One aspect of the disclosure relates to a method for treating a disorder in a subject,
comprising administering to a subject in need thereof a therapeutically effective amount of a
pharmaceutical composition comprising a compound of Formula (I} or Formula (81), or a
pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, wherein the disorder is an
immunological disorder or cancer.

{00331 An aspect of the disclosure relates to use of a compound of Formula (1) or Formula

(1ID), or a pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, in the
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manufacture of a medicament for treating a disorder 1n a subject in need thereof, wherein the
disorder is an immunological disorder or cancer.

{0034} Another aspect of the disclosure relates to use of a pharmaceutical composition
comprising a compound of Formmula (11} or Formula (11}, or a pharmaceutically acceptable salt,
solvate, hydrate, or tautomer thereof, in the manufacture of a medicament for treating a disorder
in a subject in need thereof, wherein the disorder is an immunological disorder or cancer.

{0035} One aspect of the disclosure relates to use of a compound of Formula () or Formula
(11D}, or a pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, for treating a
disorder in a subject in need thereof.

{0036]  An aspect of the disclosure relates to use of a pharmaceutical composition comprising a
compound of Formula (11} or Formula (III}, or a pharmaceutically acceptable salt, solvate,
hydrate, or tautorer thereot, for treating a disorder o a subject 1o need thereof.

{00371 Another aspect of the disclosure relates to use of a compound of Formula (I1) or
Formula {(IIT), or a pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, for
treating a disorder in a subject in need thereof, wherein the disorder is an immunological
disorder or cancer.

{0038] One aspect of the disclosure relates to use of a pharmaceutical composition comprising
a compound of Formula (I} or Formula (1), or a pharmaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, for treating a disorder in a subject in need thereot, wherein the
disorder is an immunological disorder or cancer.

{003%] An aspect of the disclosure relates to a compound of Formula {(If) or Formula (1), or a
pharmaceutically acceptable salt, sclvate, hydrate, or tautomer thereof, for use in a method of
ireating a disorder in a subject in need thereof, wherein the disorder 13 an immunological
disorder or cancer.

{0040] Another aspect of the disclosure relates to a pharmaceutical composition comprising a
compound of Formula (I1) or Formula (111}, or a pharmaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, for use in a method of treating a disorder in a subject in need
thereof, wherein the disorder is an immunological disorder or cancer.

{0041} In some embodiments of the methods, uses, medicaments, compounds for use or
pharmaceutical compositions for use of the disclosure, the disorder 1s an immunological
disorder. In some embodiments of the methods, uses, medicaments, compounds for use or

pharmaceutical compositions for use of the disclosure wherein the disorder 1s an immunological

~
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disorder, the imnmunological disorder 1s multiple sclerosis, type 1 diabetes, inflammatory bowel
disease, rheumatoid arthritis, or psoriasis. In some embodiments of the methods, uses,
medicaments, compounds for use or pharmaceutical compositions for use of the disclosure
wherein the disorder ts an immunological disorder, the immunological disorder is multiple
sclerosis, type 1 diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis, or
systemic tupus ervthematosus.

{0042} In some embodiments of the methods, uses, medicaments, compounds for use or
pharmaceutical compositions for use of the disclosure, the disorder s cancer. In some
embodiments of the methods, uses, medicaments, compounds for use or pharmaceutical
compositions for use of the disclosure wherein the disorder is cancer, the cancer 18 non-smali cell
fung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or
clandin-tow breast cancer.

{0043] One aspect of the disclosure relates to an IL-2 polypeptide or a bio-active homolog
polypeptide thereof comprising an anmino acid sequence set forth in Table 4.

{0044]  An aspect of the disclosure relates to an 1L-2 polypeptide or a bio-active homolog
polypeptide thereof comprising an amino acid sequence set forth in SEQ 1D NO: 1 or SEQ ID
NO:2.

Brief Deseription of the Drawinges

{0045} FIG. 1is a schematic showing sequence-specific 1L-2 polypeptide—Linker— therapeutic
compound conjugations in accordance with some embodiments of the disclosure.

{0046] FIGS 2A and 2B are a schematic showing Cys-specific IL-2 polypeptide—Linker—
therapeutic compound conjugations in accordance with some embodiments of the disclosure. Ts
= tosyl; R groups = alkyl, aryl, and arylalkyl; E+ groups = electophiles such as alkyl halides,
alkynes, alkenes, and the like; Ar = aryl groups such as phenyl groups, substituted phenyl
groups, aromatic heterocycles, and the like; X = halogens, alkyl sulfonates, aryl suifonates and
general leaving groups.

{0047} FIG. 3 1s a table showing various Cys and Lys-specific IL-2 polypeptide—Linker—
therapeutic compound conjugations in accordance with some embodiments of the disclosure. R
groups = alkyl, aryl, and arylalkyl; and Ar = aryl groups such as phenyl groups, substituted

phenyl groups, aromatic heterocycles, and the like.
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{6048} FIG. 4 1s a schematic showing Lys-specific IL-2 polypeptide—Linker— therapeutic
compound conjugations in accordance with some embodiments of the disclosure. R groups =
alkyl, aryl, and arylalkyl.

{0049] FIGS. SA and 5B are a schematic showing some cleavable (FIG. 5A) and non-
cleavable (FIG. 5B) linkers in accordance with some embodiments of the disclosure.

[0050]  FIG. 6A, top panel, illustrates [L-2 (60 pM)-stimulated CDB3+ T cell blasts (measures
proliferation} treated with varying concentrations of monomethyl auristatin E (MMAE), a
chemotherapy agent. FIG. 6A, bottom panel, illustrates IL-2 (60 pM)-stimulated CD3+ T cell
blasts {(measures viability) after treatment with MMAE (50 nM, combo) or Conj.= MMAE-IL2
polypeptide conjugates with estimated molar ratios of 1:1 or 3:1 MMAE:IL-2. Med = media.
FIG. 6B, top panel, illustrates 1L-2 (100 pM)-stimulated CD3+ T cell blasts {(measures NEDDS
{N8) associated to cullin-5 (CULS5) via Western blot) after treatment with varying concentrations
of a NEDDS activating enzyme (NAE) inhibitor, MLN4924 (pevonedistat, N8 Inh.). FIG. 6B,
bottom panel, iltustrates IL-2 (100 pM)-stimulated CD3+ T cell blasts (measures pSTATS via
ELISA) after treatment with MLN4924 (200 nM, combo) or Conj.= MLN4924-1L2 polypeptide
conjugate with estimated molar ratios of 1:1 or 3-4:1 MLN4924:.1L-2. Med = media.

{0051 FIG. 7 illustrates that [L-2 polypeptides conjugated with MC-FITC selectively labeled
a sub-population of T cells corresponding to regulatory T cells (Tregs).

{0052] FIG. Billustrates targeted Treg cell death after cysteine residues of 1L-2 polypeptides
were conjugated to a linker comprising a cytotoxic payload, MMAE. Selective delivery of
MMAE, an antimitotic agent, to target T cells was observed, with approximately 25% of cel
death occurring every cell cycle. Cell death caused by treatment of the MMAE-1L-2 conjugate
was compared to cell death caused by etoposide, a cancer chemotherapeutic genotoxic agent.
{00653] FIG. 9 illustrates low dose 1L.-2 activation of Tregs from three food allergic patients
compared with three normal blood bank controls, in which defective inhibition of Treg IL-2R
desensitization is demonstrated in the Tregs from the allergic subjects by a more rapid loss of
pSTATS 1n their Tregs than in normal subjects’ Tregs, when activated by low dose IL-2 i virro.
pSTATS ts the transcription factor that controls the expression of genes required for Treg
function.

{0054] FIG. 10 illustrates that a combination of low dose IL-2 (1 ng) with a NAE inhibitor
MLN4924 (400 pg) prevented the progression to hyperglycemia in Non Obese Diabetic (NOD)

mice. Groups of 7-9 mice were either treated with low dose IL-2, MLLN4924, a combination of
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the two drugs, or saline (as control), once daily by intraperitoneal {7.p.) injection for three weeks,
beginning at age 12 coincident with severe inflammation of the islets of Langerhans in the
pancreas (insulitis). Mice were assayed for hyperglycemia weekly using a glucometer and tail
vein blood and considered hyperglycemia when two separate bleedings were >250mg/dl.

{0055] FI1G. 11 illustrates that a combination of low dose IL-2 and a NAE inhibitor MEIN4924
is capable of restoring pSTATS expression of regulatory T cells in bumans with autoimmune
type 1 diabetes when administered in vifro.

{0056] FIG. 12 illustrates therapeutic effects assessed by bronchoalveolar lavage in a mouse
asthma model {cockroach antigen (CRA) inhalant asthma), showing the therapeutic effects of
admimstration of either low dose IL-2, a NAE inhibitor MLN294, or low dose IL-2 in
combination with the NAE inhibitor MLN4924. B6 mice in groups of 5 were sensitized to CRA
{(Smag in 0.03 ml saline inhaled daily for two days) and at days 15, 18 and 21 following
sensitization, as a challenge. Within 30 minutes of each challenge, the mice received one of four
treatments: either saline as control, low dose 1L.-2 (100ng), ML.N4924 (200 ug) or the
combination of low dose IL-2 and MLN4924.

{00571 FIG. 13 shows the results of a bronchoalveolar lavage (BAL) analysis performed on
cells harvested from the alveoli of mice in the same mouse model of asthma as in FIG. 12. B6
mice in groups of 5 were sensitized to CRA {(Smg in 0.03 mi saline inhaled daily for two days) at
days 15, 18 and 21 following sensitization. Within 30 minutes of each challenge, the mice
received one of three treatments: saline as control, or low dose 1L-2, or MEN4924-JL.2 protein
drug conjugate (PDC). These studies showed that the PDC was more effective in treatment of
asthma than was the combination therapy seen in FIG. 12.

{0058] FIG. 14 shows the results of proteinuria measured from a mouse model of lupus
nephritis as an indicator of severity of the disease. These data demoustrate the therapeutic effect
of MLN4924-IL2 protein drug conjugate compared to low dose IL-2 without the drug attached.
Groups of (NZBxNZW) F1 mice aged more than 24 weeks who had achieved a proteinuria score
of greater than 500 mg/d] were either given the MLLN4924-1L2 protein drug conjugate or a
simntlar amount of low dose 1L-2 absent the drug ip daily for five days. There were eight mice
treated with the PDC and five mice treated with low dose 1L-2. Five untreated control mice
rapidly increased their proteinuria and were sacrificed. These data suggest that treatment with

the MLN4924-1L2 PDC was more effective than low dose 1L-2 in treatment of lupus nephritis.
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Detailed Description of the Disclosure

{0059] The present disclosure provides compounds (e.g., compounds of formula If or I, or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, useful for
the treatment of disorders, such as immunological disorders and cancer. The compounds of the
disclosure, or pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers
thereof, may comprise biologically active polypeptides or hormones modified to include the
attachment of therapeutic compounds using linkers. Further, the present disclosure provides
pharmaceutical compositions comprising compounds of the disclosure, or pharmaceutically
acceptable salts, hydrates, solvates, isomers, or tautomers thereot, as well as methods, uses,
compounds for use, medicaments, and including pharmaceutical compositions for use
comprising said compounds. The present disclosure also provides compounds comprising
therapeutic compounds and a linker, useful for the preparation of the compounds comprising
biologically active polypeptides or hormones modified to include the attachment of therapeutic
compounds using linkers (e.g., compounds of Formula [, or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof). The present disclosure also provides bio-
active homolog polypeptides of 1L.-2.

{0060} The compounds of the disclosure, or pharmaceutically acceptable salts, hydrates,
solvates, isomers, or tautomers thereof, comprising biologically active polypeptides or hormones
modified to include the attachment of therapeutic compounds using linkers provide a highly
targeted therapy useful in the treatment of immunological disorders or cancer. The biologically
active polypeptide or hormone selectively interacts with its cell surface receptor and is taken up
by the cell through receptor mediated endocytosis. The compound of the disclosure is then taken
up and degraded by the cell, releasing the therapeutic compound within the cell. Treatment of
immuneological disorders or cancer with the compounds of the disclosure, or pharmaceutically
acceptable salts, hydrates, solvates, isomers, or tautomers thereof, comprising biologically active
polypeptides or hormones modified to include the attachment of therapeutic compounds using
linkers is specific, potentially reducing off-target effects compared to standard therapies, and
may exhibit high affinity for target cells, resulting in low immunogenicity. The compounds of
the disclosure, or pharmaceutically acceptable salts, hydrates, solvates, 1somers, or tautomers
thereof] comprising biologically active polypeptides or hormones modified to include the

attachment of therapeutic compounds using hinkers may be very potent in the treatment of cancer
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or immunological disorders and are may be stable at physiological pH, in circulation, and in
storage.

{0061} Due to the specificity of the compounds of the disclosure, or pharmaceutically
acceptable salts, hydrates, solvates, isomers, or tautomers thereof, comprising biclogically active
polypeptides or hormones modified to include the attachment of therapeutic compounds using
linkers for their targeted cells and receptors, a lower therapeutic dose of therapeutic compound
may be required, reducing side effects and potentially providing a wider therapeutic window.
For example, the therapeutic compounds TAS2 and pevonedistat, both neddylation inhibitors
detailed herein, show promise for the treatment of cancer and tmmunclogical disorders. But
these compounds have apparently struggled in chinical trials due to 1ssues with toxicity. Using
the compounds of the disclosure, or pharmaceutically acceptable salts, hydrates, solvates,
1somers, or tautomers thereof, reduced amounts of therapeutic compound should be required to
exhibit a therapeutic effect, likely only picomolar therapeutic compound concentration doses
instead of nanomolar or micromolar concentration doses of therapeutic compound, possibly
reducing the therapeutic compound’s toxicity. Remarkably, these dose concentations are
consistent with the dose concentrations typically utilized in low dose IL-2 polypeptide therapy,
wherein the 1L-2 polypeptide concentration cannot exceed 100 picomolar to 200 picomolar
without losing therapeutic effect.

{0062] The present disclosure provides in particular bioactive polypeptide, hormone, 1L-2
polypeptide, or bio-active IL-2 homoelog polypeptide conjugates that are eftective
immunotherapeutics for disorders, including, but not limited to, oncological and imumunological
(including autoimmune) disease. Again without wishing to be bound to any particular theory of
action, the adaptive immune system 1s normally held in balance by a subset of white blood cells
called regulatory T cells. Regulatory T cells are the key to keeping the immune system in check
by controlling the immune response to self-antigens to help prevent autoimmune disease.
Complex innate and adaptive systems consisting of cells and molecules work together to
maintain human health (immune homeostasis) [9] A major adaptive immune defect in
autoimmunity, allergy and inflammatory disorders involves dysregulated signaling through the
regulatory T cell (Treg) IL-2 receptor (IL-2R) and IL-2. In such immunological disorders, there
is ineffective immune reguiation due to defective inhibition of regulatory T cell IL-2R
desensitization and IL-2R signaling is turned off too socon, stopping transcription of the genes

required for regulatory T cell function (FIG. 9).
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{0063} Signaling from IL-2 receptor (IL-2R) after binding to IL-2 and activating Janus kivase
{JAK1) leads to activation of the signal transducer and activator of transcription-5 (§STAT-5).
pSTATS 1s the transcription factor that controls the expression of the genes required for Treg
function, not for survival or expansion, both controlied by other signaling molecules. JAK is
inactivated by the suppressors of cytokine signaling (SOCS3) that binds to pJAK1, inhibiting
JAK s phosphorylation of STAT-5. 8OCS3 then forms a multi-component cullin ring ligase
{(CRL)} protein complex with elongin, CullinS, RBX, and ubiquitin transferase (E2). The CRL
complex normally degrades the IL-2R associated pJAK 1 to desensitize the IL-2R, but in Tregs,
this activity is blocked. The SGCS3 CRL activity depends upon a post translational modification
of a specific lysine on cullin 5 by neddylation. In normal Tregs, the lysine 1s ubiquitinated by a
ubiquitin E3 called GRAIL. This ubiguitination competes with neddylation and inhibits
desensitization of the IL-2R and allows pJAK] to continue to phosphorylate STATS and
maintain its expression for up to the 5 hours required for the Treg transcriptome controlling
function to be transcribed. Tregs from patients with autoimmunity and food allergy have a defect
in this inhibition of desensitization of the IL-2R that does not allow pSTATS expression for the
S hours required to transcribe the genes required for Treg function. Inhibiting neddylation of
Cullin3 by a NAE inhibitor like MI.N4924 enhances or restores this feedback control loop of
inhihition of desensitization of the IL-2R, allowing JAK to continue to function as a kinase to
phosphorylate and activate STAT-53, preventing desensitization of IL-2R signaling. This
inhibition of receptor desensitization results in transcription of the genes required for regulatory
T cell proliferation.

i0064] The present disclosure thus provides a platform strategy for the integration of 1L.-2
proteins and distinct small molecules as single compounds (protein drug conjugates) to
specifically target the high affinity receptor for IL-2 (1L-2R) that is constitutively expressed on
regulatory T cells [10] Targeting of regulatory T cells with the compounds of the disclosure, or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, restores or
enhances regulatory T cell function 1n order to treat immunological disorders. In some
embodiments, the compound of the disclosure, or pharmaceutically acceptable salts, hydrates,
solvates, isomers, or tautomers thereof, comprises a neddylation inhibitor, preventing
neddylation of Cullin5, thus, blocking the transter of ubiquitin to pJAK1, maintaining pJAK1

function.
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{0065] Unlizing 1L-2 polypeptides, or bio-active homolog polypeptides thereof, cytokine
polypeptides, growth factor polypeptides, or hormones, the present disclosure also provides new
treatments for treating cancer by decreasing immune regulation where tumor infiltrating
regulatory T cells block rejection {or destruction) of the tumor {10} The approach for treating
cancer described herein focuses on killing tumor infiltrating Tregs or inactivating them to treat
cancer. Thus, using H.-2 conjugated with cytolytic or cytostatic drugs can inactivate tumor
infiltrating Tregs to allow the adaptive immune response to destroy the tumor.

{0066} Other targets in addition to 1L-2R, such as receptors for cytokines, growth factors, or
hormones, can also be targeted using cytokine polypeptides, growth factor polypeptides, or

hormones conjugated to therapeutic small molecules disclosed herein.
General Information

{0067] The articles “a” and “an” are used in this disclosure and may refer to one or more than
one {e.¢., to at least one) of the grammatical object of the article. By way of example, “an
element” may mean one element or more than one element.

{0068] The term “and/or” ts used in this disclosure and may mean either “and” or “or” unless
indicated otherwise.

{0069] Unless specifically stated, as used herein, the term “about” may refer to a range of
values £ 10% of a specified value. For example, the phrase “about 200”7 may include = 10% of
200, or from 180 to 220. When stated otherwise, the term about may refer to a range of values
that include + 20%, + 10%, or & 5%, etc.

{0078]  An “IL-2 bio-active homolog polypeptide” may refer to a non-wild-type [L-2
polypeptide which can include coded and non-coded amino acids, chemically or biochemically
modified or derivatized amino acids, a variants of a wild-type IL-2 polypeptide, a fusion IL-2
polypeptide, or an IL-2 polypeptide having moditied peptide backbones. The 1L-2 bio-active
homolog polypeptides disclosed herein may also be variants differing from a wild-type IL-2
polypeptide by amino acid insertions, deletions, mutations, and/or substitutions. The IL-2 bio-
active homolog polypeptides disclosed herein may be a fusion of an IL-2 polypeptide with
another non-1L.-2 polypeptide {e.g., thioredoxin). For examples, the 1L.-2 bic-active homolog
polypeptides disclosed herein may be a fusion of a non-wild-type [L-2 polypeptide, which may

include coded and non-coded amino acids, chemically or biochemically modified or derivatized
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amino acids, a vanants of a wild-type 1L-2 polypeptide, or an IL-2 polypeptide having a
modified peptide backbone with another non-IL-2 polypeptide (e.g., thioredoxin}.

{0071} The terms “peptide,” “polypeptide,” and “protein” may be used interchangeably herein,
and may refer 10 a polymeric form of amino acids of any length, which can 1include coded and
non-coded amino acids, chemically or biochemically modified or denivatized amino acids, full-
fength polypeptides, fragments of polypeptides, variants of polypeptides, truncated polypeptides,
fusion polypeptides, or polypeptides having modified peptide backbones. The polypeptides
disclosed herein may also be vanants differing from a specifically recited “reference”
polypeptide (e.g., a wild-type polypeptide)} by amino acid insertions, deletions, mutations, and/or
substitutions.

{0072} In some embodiments, conservative substitutions may be made in the amino acid
sequence of a polypeptide without disrupting the three-dimensional structure or function of the
polypeptide. Conservative substitutions may be accomplished by the skilled artisan by
substituting amino acids with similar hydrophobicity, polarity, and R-chain length for one
another. Additionally, by comparing aligned sequences of homologous proteins from different
species, conservative substitutions may be identified by locating amino acid residues that have
been mutated between species without altering the basic functions of the encoded proteins. The
term “conservative amino acid substitution” may refer to the interchangeability in proteins of
amino acid residues having similar side chains. For example, a group of amino acids having
aliphatic side chains consists of glycine, alanine, valine, leucine, and isoleucine; a group of
amino acids having aliphatic-hydroxyl side chains counsists of serine and threonine; a group of
amino acids having amide containing side chains consisting of asparagine and glutamine; a
group of amino acids having aromatic side chains consists of phenylalanine, tyrosine, and
tryptophan; a group of amino acids having basic side chains consists of lysine, arginine, and
histidine; a group of amino acids having acidic side chains consists of glutamate and aspartate;
and a group of amino acids having sulfur containing side chains consists of cysteine and
methionine. Exemplary conservative amino acid substitution groups are: valine-leucine-
isoleucine, phenylalanine-tyrosine, lysine-arginine, alanine-valine, and asparagine-glutamine.
{00731 A polypeptide has a certain percent “sequence identity” to another polypeptide,
meaning that, when aligned, that percentage of bases or amino acids are the same, and in the
same relative position, when comparing the two sequences. Sequence identity can be determined

in a number of different manners. To determine sequence identity, sequences can be aligned
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using various methods and computer programs (e.g., BLAST, T-COFFEE, MUSCLE, MAFFT,
etc.), available over the world wide web at sites including

ncbi nlm nili. gov/BLAST ebi ac uk/Tools/msa/tcoffee/ebi ac uk/

Tools/msa/muscle/maftt.cbre jp/alignment/software/. See, e.g., Altschul et al. (1990}, J. Mol.
Biol. 215:403-10.

{0674] “Optionally substituted” may refer to the replacement of hydrogen with a monovalent
or divalent radical. Suitable substitution groups include, for example, hydroxyl, nitro, amino,
1ming, cyano, halo, thio, thioamido, amidine, oxo, oxamidino, methoxamidino, imidino,
guanidino, sulfonamido, carboxyl, formyl, lower alkyl, halc lower alkyl, lower alkoxy, halo
lower atkoxy, lower alkoxyalkyl, alkvlcarbonyl, arylcarbonyl, aralkylcarbonyl,
heteroarylcarbonyl, heteroaratkvicarbonyl, alkylthio, amincalkyl, cyanoalkyl, and the like as
defined herein. The substitution group can itself be substituted. The group substituted onto the
substitution group can be, for example, carboxyl, halo; nitro, amino, cyano, bydroxyl, lower
alkyl, lower alkoxy, aminocarbonyl, —SR, thicanido, —SO3H, —SO:R or cycloalkyl, where R is
typically hydrogen, hydroxyl or lower alkyl. When the substituted substituent tncludes a straight
chain group, the substitution can occur either within the chain {(e.g., 2-hydroxypropyl, 2-
aminobutyl, and the like) or at the chain terminus (e.g., 2-hydroxyethyl, 3-cyanopropyl, and the
like). Substituted substitutents can be straight chain, branched or cyclic arrangements of
covalently bonded carbon or heteroatoms.

{0075] “Lower alkyl” as used herein may refer to branched or straight chain alkyl groups
comprising one to ten carbon atoms that independently are unsubstituted or substituted, e.g.,
with one or more halogen, hydroxy! or other groups. Examples of lower alky! groups include,
but are not limited to, methyl, ethyl, propyl, isopropyl, s-butyl, #~butyl, #-hexyl, neopentyl,
tritluoromethyl, pentafluoroethyl, and the like.

{0076} “Alkylenyl” may refer to a divalent straight chain or branched chain saturated aliphatic
radical having from 1 to 20 carbon atoms. Typical alkvienyl groups emploved in compounds of
the present disclosure are lower alkylenyl groups that have trom 1 to about 6 carbon atoms in
their backbone.

{00771 “Alkenyl” may refer herein to straight chain, branched, or cyclic radicals having one or
more double bonds and from 2 to 20 carbon atoms.

{00781 “Alkyny!” may refer herein to straight chain, branched, or cyclic radicals having one or

more triple bonds and from 2 to 20 carbon atoms.
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{6079} “Halo lower alkyl” may refer to a lower alkyl radical substituted with one or more
halogen atoms.

{0080} “Lower alkoxy” as used herein may refer to RO—, wherein R 1s lower alkyl.
Representative examples of lower alkoxy groups include methoxy, ethoxy, #-butoxy,
trifluoromethoxy and the like.

{0081] “Lower alkythio” as used herein may refer to RS+, wherein R s lower alkyl.

{0082] “Alkoxyalkyl” refers to the group —alki—O—alks, where alk: is alkylenyl or alkenyl,
and alks 1s alkyl or alkenyl.

{00837 “Lower alkoxyalkyl” refers to an alkoxyalkyl as defined herein, where alk is lower
alkylenyl or lower alkenyl, and alks 15 lower alkyl or lower alkenyl.

{6084] “Arvloxyalkyl” refers to the group alkylenyl—O-—aryl.

{0085}  “Aralkoxyalky!l” refers to the group alkylenyl—O—aralkyl, where aralkyl is a lower
aralkyl.

{0086] “Cycloalkyl” refers to a2 monoor polycyclic, lower alkyl substituent. Typical cycloalkyl
substituents have from 3 to 8 backbone (i.e., ring) atoms in which each backbone atom is
optionally substituted carbon. When used in context with cycloalkyl substituents, the term
polycyclic refers herein to fused, nonfused cyclic carbon structures and spirocycles. Examples of
cycloalkyl groups include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, adamantyl, bornyl, norbornyl, and the like.

{0087] “Cycloheteroalky!” refers herein to cycloalkyl substituents that have from 1 to 5, and
more typically from 1 to 4 hetercatoms (i.e., non-carbon atoms such as nitrogen, sulfur, and
oxygen) in the ring structure, with the balance of atoms in the ring being optionally substituted
carbon. Representative heterocycloalkyl moieties include, for example, morpholino, piperazinyl,
piperidinyl, pyrrolidinyl, methvipryolidinyl, pyrrolidinone-yl, and the like.

{0088] “(Cycloalkyhalky!l” and “(cycloheteroalkyhalkyl” refer to alkyl chains substituted with
cycloalkyl and cycloheteroatkyl groups respectively.

{008%9] “Haloalkoxy” refers to an alkoxy radical substituted with one or more halogen atoms.
The term “halo [ower alkoxy” refers to a lower alkoxy radical substituted with one or more
halogen atoms.

{0096] “Halo” refers herein to a halogen radical, such as fluorine, chlorine, bromine, or iodine.
i0091] “Ary!” refers to monocyclic and polycyclic aromatic groups, or fused ring systems

having at least one aromatic ring, having froro 3 to 14 backbone carbon atorms. Examples of aryl
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groups include without imitation phenyl, naphthyl, dihydronaphtyl, tetrabydronaphthyl, and the
like.

{0092} “Aralkyl” refers to an alkyl group substituted with an aryl group. Typically, aralkyl
groups employed in compounds of the present disclosure have from 1 to 6 carbon atoms
incorporated within the alkyl portion of the aralkyl group. Suitable aralkyl groups employed in
compounds of the present disclosure include, for example, benzyl, picolyl, and the like.

{0093} “Heteroaryl” refers herein to aryl groups having from one to four heteroatoms as ring
atoms in an aromatic ring with the remainder of the ring atoms being aromatic or non-aromatic
carbon atoms. When used in connection with aryl substituents, the term polycyclic refers herein
to fused and non-tused cyclic structures in which at least one cyclic structure 13 aromatic, such
as, for example, benzodioxozolo, naphthyl, and the like. Exemplary hetercaryl moteties
employed as substituents tn compounds of the present disclosure include pyridyl, pyrimidinyl,
thiazolyl, indolyl, timidazolyl, oxadiazolyl, tetrazolyl, pyrazinyl, triazolyl, thiophenyl, furanyl,
quinolinyl, purinyl, benzothiazolyl, benzopyridyl, and benzimidazolyl, and the like.

{6094] “Amino” refers herein to the group —NHaz. The term “lower alkylaming” refers herein
to the group —NRR! where R and R' are each independently selected from hydrogen or lower
alkyl The term “arylaming” refers herein to the group ~NRR! where R is aryl and Rlis
hydrogen, lower alkyl, aryl, or aralkyl The term “aralkylamino” refers herein to the group
~NRR! where R is aralkyl and R' is hydrogen, lower alkyl, aryl, or aralkyl. The terms
“hetercarylamino” and “hetercaralkylamino” are defined by analogy to arylamino and
aralkylamino.

{00951  “Anunocarbonyl” refers herein to the group —C(ONH:z. The terms “lower
alkylaminocarbonyl,” “arylaminocarbonyl,” “aralkylaminocarbonyl,”
“heteroarylaminocarbonyl,” and “heteroaralkylaminocarbonyl” refer to —~C(OINRR! where R
and R independently are hydrogen and optionally substituted lower alkyl, aryl, aralkyl,
heteroaryl, and hetercaralkyl respectively by analogy to the corresponding terms herein.

{0096} “Thio” refers to —SH. The terms lower alkylthio, arylthio, heteroarylthio,
cycloalkylthio, cyclobeteroalkylthio, aralkylthio, heterocaralkylthio, (cycloalkybjalkyithio, and
{cyclohetercalkyhalkylthio refer to —SR, where R is optionally substituted lower alkyl, aryl,

heteroaryl, cycloalkyl, cyclohetercalkyl, aralkyl, heteroaralkyl, (cycloalkyhalkyl, and

2

(cyclohetercalkylialkyl respectively.
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{6097}  “Sulfonyl” refers herein to the group —S0:2—. The terms lower alkylsuifonyl,
aryisulfonyl, textitheteroarylsulfonyl, cycloalkylsulfonyl, cycloheteroalkylsulfonyl,
aralkylsulfonyl, heteroaralkyisulfonyl, (cycloalkyDalkylsulfonyl, and
{cycloheteroatkylialkylsulfonyl refer to —S{zR where R is optionally substituted lower alkyl,
arvl, heteroaryl, cycloalkyl, cyclohetercalkyl, aralkyl, heteroaratkyl, (cycloalkyhialkyl, and
{cyclohetercatkyhalkyl respectively.

{0098} “Sultinyl” refers herein to the group —SO—. The terms lower alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, cycloalkylsulfinyl, cycloheteroalkylsulfinyl, aralkylsulfinyl,
hetercaralkylsultinyl, (cycloalkyhalkyisulfinyl, and (cvclohetercalkyhalkylsulfinyl refer to
~SOR where R 15 optionally substituted lower alkyl, aryl, heteroaryl, cycloalkyl,
cyclohetercalkyl, aralkyl, heterocaralkyl, {(cycloalkyljalkyl, and (cycloheteroaikyijalkyl
respectively.

{0099] “Nitrilo” refers to —CN.

{0160} “Formyl” refers to ~C{(O)}H.

i01061] “Carboxyl” refers to ~C{O)OH.

{01021 “Carbonyl” refers to the divalent group —~C{O)~. The terms lower atkylcarbonyl,
aryicarbonyl, heteroarylcarbonyl, cycloalkylcarbonyl, cyclohetercatkylcarbonyl, aralkycarbonyl,
heteroaralkylcarbonyl, (cycloalkylialkylcarbonyl, and {cycloheteroalkylalkylcarbonyl refer to
~C{OR)—, where R is optionally substituted lower alkyi, aryl, hetercaryl, cycloalkyl,
cycloheteroalkyl, aralkyl, hetercaralkyl, {(cycloalkylalkyl, and (cycloheteroalkyialkyl
respectively.

{0103} “Thiocarbonyl” refers to the group —C(S)—. The terms lower alkylthiocarbonyl,
aryithiocarbonyl, hetercarylthiocarbonyl, cycloalkyithiocarbonyl, cycloheteroalkylthiocarbonyl,
aralkylthiocarbonyloxithiocarbonyl, heteroaralkylthiocarbonyl, (cycloalkyhalkyithiocarbonyl,
and {cycloheteroalkyhalkylthiocarbonyl refer to —C(S)R—, where R is optionally substituted
fower alkyl, aryl, heteroaryl, cvcloalkyl, cyclohetercalkyl, aralkyl, hetercaralkyl,
{cycloalkyhalkyl, and (cycloheteroalkylhalkyl respectively.

i01064] “Carbonyloxy” refers generally to the group —C{O¥0—. The terms lower
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy,
cycloheteroalkylcarbonyloxy, aralkylcarbonyloxy, hetercaralkylcarbonyloxy,

{cycloalkyhalkylearbonyloxy, {cycloheteroalkybalkyicarbonyloxy refer to —C(O)OR, where R is
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optionally substituted lower alkyl, aryl, heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl,
heteroaralkyl, {cycloalkyljalkyi, and (cycloheteroalkyljalkyl respectively.

{01065} “Oxycarbonyl” refers to the group —OC(0)—. The terms lower alkyloxycarbonyl,
aryioxycarbonyi, hetercarvioxycarbonyl, cvcloatkyloxycarbonyl, cycloheteroaliyloxycarbonyl,
aralkyloxycarbonyloxycarbonyl, hetercaralkyloxycarbonyl, (cycloalkylalkyloxycarbonyl,
{cyclohetercatkyhatkyloxycarbony] refer to ~OC(C)R, where R is optionally substituted lower
alkyl, aryl, heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl, heteroaralkyl, {cycloalkylialkyl, and
{cycloheteroalkyhalkylrespectively.

i0166] “Carbonylamino” refers to the group —NHC(O)—. The terms lower
alkylcarbonylamino, arylcarbonylamine, heteroarylcarbonylamino, cycloalkylcarbonylamino,
cyclohetercalkylcarbonylaming, aralkylcarbonylamino, hetercaralkylcarbonylamino,
{cycloalkyhalkylcarbonylamino, and (cyclohetercalkylDalkylcarbonylamino refer to
~NHC(O)R~—, where R is optionally substituted lower altkyl, aryl, hetercaryl, cycloalkyl,
cycloheteroalkyl, aratkyl, heteroaralkyl, {cycloalkyhalkyl, or {cycloheteroalkyljalkyl
respectively. ln addition, the present disclosure includes n-substituted carbonylamino
(—NRIC(O)R), where R! is optionally substituted lower alkyl, aryl, heteroaryl, aralkyl, or
heteroaralky! and R retains the previous defintion.

10197} “Carbonylthio” refers to the group —C(0)S—. The terms lower alkylcarbonylthio,
arylcarbonylthio, heteroarylcarbonylthio, cycloalkylcarbounylthio, cyclohetercalkylcarbonylthio,
aralkylcarbonylthio, heteroaralkylcarbonylthio, (cycloatkylalkylcarbonylthio,
{cycloheteroalkybhalkylcarbonylthio refer to —~C{O)SR, where R is optionally substituted tower
alkyl, arvl, heteroarvl, cycloalkyl, cycioheteroalkyl, aralkyl, heteroaralkyl, (cycloalkylalkyl, and
{cycloheteroalkyhalkyl respectively.

{0108] “Guanidino” or “Guanidyl” refers to moteties derived from guanidine, HoN—C{(=NH)-
NHz. Such moieties include those bonded at the nitrogen atom carrying the formal double bond
(the 2-position of the guanidine, e.g., diaminomethyleneamino, (FHaN)~C=NH-) and those
bonded at either of the nitrogen atoms carrying a formal single bond (the 1 or 3-positions of the
guanidine, e.g., HiNC{(=NH)}-NH-}. The hydrogen atoms at either nitrogen can be replaced
with a suitable substituent, such as lower atkyl, aryl, or lower aralkyl.

0109 “Amidino” refers to the moieties R~ C{=N)-NR’~ (the radical being at the N/
nitrogen) and R—(NR/YCN— (the radical being at the N” nitrogen), where R and R/ can be

hydrogen, lower alkyl, aryl, or lower aralkyl.
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{0119}  “Tmino” refers to the group —C(=NR}—, where R can be hydrogen or optionally
substituted lower alkyl, aryl, heteroaryl, or heteroaralkyl respectively. The terms “imino lower
alkyl,” “iminocycloalkyl,” “iminocycloheteroalkyl,” “iminoaralkyl,” “iminoheteroaralkyl,”

R N4

“{cycloalkyliminoalkyl,” “{cvcloiminoalkylalkyl,” “{cycloiminoheteroalkylyalkyl,” and
“(cycloheteroalkyliminoalkyl” refer to optionally substituted lower alkyl, cycloalkyl,
cycloheteroalkyl, arallkyl, heteroaralloyl, (cycloalkyhalkyl, and (cyclobetercalkylalkvl groups
that inchude an imino group, respectively.

{0111} “Oamino” refers to the group —C(=NOR)—, where R can be hydrogen
(“hydroximino”} or optionally substituted lower alkyl, aryl, hetercaryl, or heterocaralkyl
respectively. The terms “oximino lower alkyl,” “oxtnmunocycloalkyl,”

29 L

“oximinocycloheteroalkyl,” “oximinoaralkyl,” “oximinohetercaralkyl,”

39

“(cycloalkyhoximinoalkyl,” “(cyclooximinoalkyhalkyl,” “{cyclooaminohetercalkylyalkyl,” and
“{cycloheteroalkyDoximinoalkyl” refer to optionally substituted lower alkyl, cycloalkyl,
cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkylalkyl, and {cycloheteroalkylalkyl groups
that include an oximino group, respectively.

{0112} “Methylene” as used herein refers to an unsubstituted, monosubstituted, or
disubstituted carbon atom having a formal sp® hybridization (i.e., ~CRR’~ where R and R’ are
hydrogen or independent substituents).

{0113] “Methine” as used herein refers to an unsubstituted or substituted carbon atom having a

formal sp” hybridization (i.e., CR= or =CR—, where R is hydrogen or a substituent).
Compounds of the Disclosure

{0114] The present disclosure relates to compounds {e.g., Formulae H and I}, or
pharmaceutically acceptable salts, hydrates, solvates, 1somers, or tautomers thereof, useful for
the treatment of disorders, such as immunoclogical disorders and cancer. More particularly, the
compounds of the disclosure (e g., Formulae 11 and 1), or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof, may comprise biologically active polypeptides
or hormones modified to include the attachment of therapeutic compounds using linkers. The
compounds of the disclosure, or pharmaceutically acceptable salts, hydrates, solvates, isomers,
or tautomers thereof, also comprise therapeutic compounds connected to linkers.

{0115] In an aspect, the present disclosure provides compounds having the structure of

Formula (I):
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X2a_(X3 }m (D,

and pharmaceutically acceptable salts, solvates, hydrates, isomers, or tautomers

thereof, wherein:
mis 1, 2,3,4,5 6,7 8 9 or i
Xoais a linker; and
X3 1s a therapeutic compound.

i0116] As shown in Formula (I), multiple X3 moteties, the number defined by m, may be
attached to Xoa.

{0117} In some embodiments of the compound of Formula (I), m is 1. In some embodiments
of the compound of Formula (I}, mis 2, 3,4, 5, 6, 7, or 8. In some embodiments of the
compound of Formula (I), m is 1, 2, or 3. In some embodiments of the compound of Formula (1),
mis 2,3, 4, or 5. In some embodiments of the compound of Formula (I), m is 2. In some
embodiments of the compound of Formula (1), m is 3. In some embodiments of the compound of
Formula (I), m 15 4. In some embodiments of the compound of Formula (I}, m 15 5. In some
embodiments of the compound of Formula (1), # is 6. In some embodiments of the compound of
Formula (I}, m is 7. In some embodiments of the compound of Formula (I}, 2 1s 8. In some
embodiments of the compound of Formula (1), m is 9. In some embodiments of the compound of
Formula (I), m 15 10. In some embodiments, m is an integer between 1 and 10

{0118] Xu.is a linker, which can take many forms as shown herein. In some embodiments of
the compound of Formula (I}, Xoa is a linker which has not vet been reacted with a biologically
active polypeptide or horroone. Tn some embodiments of the compound of Formula (1), Xoais a
cleavable linker. In some embodiments of the compound of Formula (I}, Xoa is an non-cleavable
finker. As used herein, a “cleavable linker” may refer to a linker comprising a lysosomal and/or
endosomal-specific enzyme cleavage site, such as a B-glucuronidase site, a f-galactosidase site,
or a cathepsin site. With a cleavable linker, the therapeutic compound may be liberated only
after internalization of the conjugate by the cell, in proximity to the therapeutic compound’s
intracelular target. This targeted liberation may enable use of toxic, potent therapeutic
compounds for treatment of disorders. “Non-cleavable linkers” may refer to linkers conjugated

to therapeutic compounds that will act directly absent release.
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{0119}  In some embodiments of the compound of Formula (I), Xza is a linker listed in Table 1,
wherein the right side of X2,, as drawn, is bound to X3, In Table 1, R =H, alkyl, arvi, arylalkyl,

glycol ether, or an additional glycol linker attaching to the therapeutic compound.

Table 1: Exemplary X;, Linkers

Compound Structure
Number
(-1
Cleavable
finker
(-2
Cleavable
finker
L-3
Cleavable
linker
- G
- e ~ - :: .
Cleavable ),f“«;’ o Yy a s:.;wf*\»\:{,..-‘\@.x\?:
linker AN RS N S A N
I A G
o & g\
Sy
VS
ﬁzsii\«
Q N\‘%E
(-5 ¢
Cleavable r{ & )\"3:/ . o
i _,"E'\, TN TN .A.(‘ﬁ’\ ,f'? _‘N\ ,EL -
Einker fo 1 S’ l(\“}’ e ‘g\s \\<' R \/N
- L s iy 3
I
(S Ny he .
S i L)\
N
4
& NH,

31




PCT/US2019/041486

WO 2020/014541

p
\wau. e
Qe w
s S
\i.\. ».. ..wn
SRS
5, /
P PR
4 A &
VA W B N
s ", 7 x
Auf ,.zunnx.,
A, S
\vu.-.-..h,O ..NH
T #
/ Onﬂ..f
5,
Semvrreens,
/..
ZL
'
7/
™Y rosrs.
(S 3
;
rd
/
{
%
¢
i
ﬂ‘
",
/J_,
Qn \\
//.v:\zN
i )
; Y
,..uuuuﬁu .\u A
@ @ @ @ @ @
Kw] Kw] Kw] 2 Kw] 2
2 = 2 = 2 = S = 2 = S =
s Y s Y s Y o 4 o o® Y - o @
o = M~ Q2 o Q= o L ¥ - g = ot @ X
mrrﬂ. & oy P e O To— & o B v £ D=

32



PCT/US2019/041486

WO 2020/014541

e

L-12

Cleavable
finker

L-13

Cleavable
linker

L-14

{Cleavable
linker

33



PCT/US2019/041486

WO 2020/014541

34

B
o
ra
/
{
5, >
b
avm \
\ N
{ Y
" r
(Y ¥
/ , o) P
A..,.,.m 4" \\ N
] Y 3 f,uuuuuu,\ .U«
/, h ..»V Y
[ e 3 ,.Vx.nnnno ;
4 I / \\
=, S, 4
. <
h
\
¢
kN
ZE
7
o
i \;.. I
N
y
a3, ¢
=3 Yd
y R
i %
i ix. AR
!.ﬂ\U\.,n O
2 &
K] K]
S @
2 < © T
mm - W.a . O & o
v T ¥ w b Y ~ oo Y w o U
¢ a2 L~ a2 2
@ e w8 e A= AR
PRI O P T O e -t &= -t &=




WO 2020/014541 PCT/US2019/041486

- Br ;
L 19 \\ ,.C,AO - - . 4\23-‘&."
Cleavable FE iz ~y y i [V, e
. Bpe— 4 1 ) n b .
finker \,q""'N‘“"‘"M""’f S g e NL A N

O A §
.
L
NH
& M,

{0120 In some embodiments of the compound of Formula (I}, X2a 15 a cleavable linker
selected from the group consisting of L-1, 1L-2, L-3, L-4, L-5, L-6, L.-7, L-§, L-9, L-10, L-11, L-
12, L-13, L-14, L-15, L-16, and L-19.

{0121} In some embodiments of the compound of Formula (I), Xua 1s a cleavable linker
selected from the group consisting of L-1 and 1-19.

{0122} In some embodiments of the compound of Formula (I}, X2a is a non-cleavable linker
selected from the group consisting of L.-17 and L-18.

{0123} FIGS. SA and 5B show exemplary cleavable and non-cleavable linkers, which are
discussed in more detail herein.

i0124] The therapeutic compound X5 can be any suitable therapeutic compound for the desired
therapeutic application. Examples of therapeutic compounds useful for the treatment of
immunological disorders {e.g., allergy, autcimmune, etc.) include, but are not limited to, the
following classes of immunomodulating agents: immunosuppressive drugs, antianerics,

antianginals, anttarryhythmics, antiarthritics, antiasthmatics, leukotriene antagonists,

antibacterials, antibiotics, anticoagulants, anticonvulsants, antidepressants, antidiabetics,
antiemetics, glucocorticoids, anti-TNF agents, cytotoxic agents, neddylation inhibitors (e.g.,
NEDDS activating enzyme (NAE) inhibitors), ubiquitin-activating enzyme (UAE) inhibitors,
ubiquitin-activating enzyme El inhibitors (E1 inhibitors), and proteasome inhibitors. Examples
of such therapeutic compounds include, but are not limited to: pevonedistat (MLN4924), TASI
({(25,35,4R,5R)-5~-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo{bl 1 4 Joxazin-8-
vhethynyl}-7H-pyrrolof 2,3-d pyrimidin-7-v1)-3 4-dihvdroxytetrahydrofuran-2-yDmethyl
sulfamate), TAS2 (((1S,2R,35,4R)}-4-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H-
benzo[b]{1,4}joxazin-8-yliethynyl)-7TH-pyrrolof2,3-dpyrimidin-7-y1}-2,3~
dihydroxycyclopentyDmethyl sulfamate), TAK7243 ((1R,2R,38,4R)-2,3-dihydroxy-4-{(2-(3-

{triftuoromethyljphenyljpyrazolo[1,5-alpyrimidin-7-yhaminojcyclopentylymethyl sulfamate),
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Piperacillin, M22 (1-benzyl-N-(2 4-dichiorophenethyDpiperidin-4-amine), 6,6'-Biapigenin,
Thieno-pyridine, Imidazo-pyrimidine, Largazole, Pyr-41 (4{4-(5-nitro-furan-2-ylmethylene)-3,5-
dioxo-pyrazolidin-1-yi}-benzoic acid ethyl ester), Phorbol 12-myristate {3-acetate, 2.3-
dibydropyrroto{2,1-blquinazolin-9(1H}-one, Otfloxacin, Panepophenanthin, Himeic Acid A,
Hyrtioreticulins A, phytol, ABPA3J ([(ZR,35,4R,5R)-5-[6-(3-ethynylanilino)purin-9-y1}-3 4-
dihydroxyoxolan-2-ylimethyl sulfamate), Benzothiazole, Deoxyvasicinone derivatives,
Coumarins, and Imidazohum-quinoxaline, or pharmaceutically acceptable salts, solvates,
hydrates, or tautomers of any of the foregoing. In some embodiments, the immunomodulating
agent is pevonedistat (MLN4924), TAST (((28,35,4R 5R }-5-(4-amino-5-({4,7-dimethyl-3,4-
dihydro-2H-benzolbl}{ 1 4 }oxazin-8-yhethynyl)-7H-pyrrolo[ 2, 3~-dJpyrimidin-7-y1)-3,4~
dihydroxytetrahydrofuran-2-ylmethyl sulfamate), TAS2 (((18,2R,35,4R}-4-(4-amino-5-({(4,7-
dimethyl-3 4-dihydro-2H-benzo[bif 1.4joxazin-8-ylethynyl}-7TH-pyrrolof2,3-d pyrimidin-7-y1)-
2, 3-dihydroxyeyclopentylimethy! sultamate), or TAK7243 (({(1R,2R,35,4R)})-2,3-dihydroxy-4-
({2-(3-(trifluoromethylyphenylpyrazolo[ 1, 5-a]pyrimidin-7-y)amino)cyclopentyDmethyl
sutfamate). In some embodiments, the immunomodulatory agent is Pevonedistat. Examples of
such therapeutic compounds include, but are not imited to: pevonedistat (MLN4924), TAST
(((25.35,4R 5R}-5-(4-amino-5-((4,7-dimethyl-3,4-dihvdro-2H-benzo[b}[ 1,4 Joxazin-&-
yhethynyl}-7H-pyrrolof2,3-d pyrimidin-7-yi}-3 4-dihvdroxytetrahydrofuran-2-yl ymethyl
sutfamate), TASZ (((15,2R,38,4R)}-4-(4-amino-5-((4,7-dimethyi-3,4-dibydro-2H-
benzofb]{1,4]joxazin-8-yhethynyl)-7TH-pyrrolof2,3-dpyrimidin-7-y1)-2,3-
dihydroxycyclopentybymethyl sultfamate), TAK 7243 (((1R,2R,35,4R)})-2,3~dithydroxy-4-((2-(3-
(triflucromethyl)phenyhpyrazolof 1,5-apyrimidin-7-yljamino)evclopentyl ymethyl sulfamate),
Piperacillin, M22 (1-benzyl-N~(2 4-dichiorophenethyDpiperidin-4-amine), 6,6'-Biapigenin,
Thieno-pyridine, Imidazo-pyrimidine, Largazole, Pyr-41 (4{4-(5-nitro-furan-2-ylmethylene)-3,5-
dioxo-pyrazolidin-1-yi}-benzoic acid ethyl ester), Phorbol 12-myristate {3-acetate, 2.3-
dibydropyrroto{2,1-blquinazolin-9(1H}-one, Otfloxacin, Panepophenanthin, Himeic Acid A,
Hyrtioreticulins A, phytol, ABPA3J ([(ZR,35,4R,5R)-5-[6-(3-ethynylanilinoypurin-9-y1}-3 4-
dihydroxyoxolan-2-ylimethyl sulfamate), Benzothiazole, Deoxyvasicinone derivatives,
Coumarins, Imidazolium-quinoxaline, and TAS4464 (7TH-Pyrrolof2,3-d]pyrimidin-4-amine, 7-
[ S-[{aminosulfonyDamino}-5~deoxy-beta-D-niboturanosyl]-5-{ 2~(2~-ethoxy-~6-
fluorophenylyethynyl]-}, or pharmaceutically acceptable salts, solvates, hydrates, or tautomers of

any of the foregoing. In some embodiments, the immunomedulating agent 1s pevonedistat
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(MIN4924), TAST ({{25,35,4R SR})-5-(4-amino-3-((4,7-dimethyl-3,4-dihydro-2H-
benzo[b]{1,4]joxazin-8-yhethynyl)-7TH-pyrrolof2,3-dpyrimidin-7-y1)-3,4-
dihydroxytetrahydrofuran-2-ylymethyl sulfamate), TAS2 (((18,2R,38,4R }-4-(4-amino-5-((4,7-
dimethyl-3,4-dihydro-ZH-benzo[bi 1,4Joxazin-8-vl)ethynyl}-7TH-pyrrolof2, 3-d pyrimidin-7-v1)-
2,3-dihydroxycyclopentylymethyl sulfamate), TAK7243 (((1R,2R,3S,4R)-2,3-dihydroxy-4-({2-
(3-(trifluoromethyl yphenylipyrazolof1,5-alpyrimidin-7-yDamino)cyclopentylymethyl sulfamate),
or TAS4464 (TH-Pyrrolo{2,3-d]pyrimidin-4-amine, 7-[ 5-[{(aminosulfonyllamino}-S-deoxy-beta-
D-ribofuranosyl}-5-[2-(2-ethoxy-6-fluorophenyhethynyl]-).

{01251 Examples of therapeutic compounds useful for the treatment of cancer include, but are
not limited to the following classes of cancer chemotherapeutic agents: oncolytic drugs,
genotoxic agents, atkylating agents, tubulin inhibitors, microtubule assembly inhibitors,
antineoplastic drugs, kinase inhibitors, vinca alkaloids, antibiotics, anthracyclines,
antimetabolites, aromatase inhibitors, topoisomerase inhibitors, mTor inhibitors, retinoids,
antimitotic agents, protease inhibitors, tyrosine kinase inhibitors, microtubule destabilizers, and
proteasome inhibitors. Examples of such therapeutic compounds include, but are not limited to:
buserelin, carboplatin, carfilzonub, cisplatin, clindamycin, dasatimb, docetaxel, doxorubicin,
etoposide, everolimus, fluorouracil, fulvestrant, gefitinib, gemcitabine, indibulin, irinctecan,
isotretinoin, methotrexate, pachitaxel, oxaliplatin, ritabutin, tubulysin, vinblastine, vincristine,
vinorelbine, vinflunine, crytophycin 52, halichondrins, dolastatins, hemiasterling, colchicine,
combretastating, 2-methoxyestradiol, methoxybenzenesulfonamides, epothilone, discodermolide,
and monomethyl auristatin E (MMAE), or pharmaceutically acceptable salts, solvates, hydrates,
or tautomers of any of the foregoing. In some embodiments, the therapeutic agent is MMAE.
{0126] In some embodiments, X3 can be any suitable therapeutic compound for the desired
therapeutic application. Examples of therapeutic compounds useful for the treatment of
immunological disorders (e.g., allergy, autoimmune, etc ) include, but are not limited to, the
following classes of immunomodulating agents: antianemics, antianginals, antiarryhythmics,
antiarthritics, antiasthmatics, leukotriene antagonists, antibacterials, antibiotics, anticoagulants,
anticonvulsants, antidepressants, antidiabetics, antiemetics, ghucocorticoids, anti-TNF agents,
cytotoxic agents, neddylation inhibitors, proteasome inhibitors, and enzyme inhibitors. Fxamples
of therapeutic compounds useful for the treatment of cancer tnclude, but are not limited to the
following classes of cancer chemotherapeutic agents: alkylating agents, kinase inhibitors, vinca

alkaloids, anthracyclines, antimetabolites, aromatase inhibitors, topoisomerase inhibitors, mTor
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inhibitors, retinoids, antimitotic agents, antibiotics, and proteasome inhibitors. Examples of such
therapeutic compounds include, but are not limited to: buserelin, carboplatin, cartilzomib,
cisplatin, clindamycin, dasatinib, docetaxel, doxorubicin, etoposide, everolimus, fluorouracil,
fulvestrant, gefitinib, gemcitabine, indibulin, irinotecan, isotretinoin, methotrexate, monomethyl,
auristatin E, oxaliplatin, paclitaxel, rifabutin, tubulysin, and vinblastine. In some embodiments,
X3 is selected from the group consisting of vincristine, vinorelbine, vinflunine, crytophyein 52, a
halichondrin, a dolastatin, a henmiasterlin, colchicine, a combretastatin, 2-methoxyestradiol, a
methoxybenzenesulfonamide, epothilone, and discodermolide.

{01271  In some embodiments, X3 is selected from the group consisting of: Monomethyl
Auristatin E; Docetaxel; Etoposide; Gemcitabine, Vinblastine; Paclitaxel; Irinotecan;
Fluorouracil; Methotrexate; Carboplatin; Oxaliplatin; Cisplatin; Doxorubicin HCI; Fulvestrant;
Isotretinoin; Busereling Everolimus; Carfilzomib; Rifabutin;, Clindamycin, Tubulysin A;
Indibulin; Gefitintb; and Dasatinib. In some embodiments, X3 1s Monomethy! Auristatin E.
{0128] Examples of therapeutic compounds, or pharmaceutically acceptable salts, solvates,
hydrates, isomers, or tautomers thereof, useful in the disclosure are detailed in Table 2. In Table
2, Ry = alkyl, aryl, arvialkyl, arylalkyne, arylalkene, heterocyclyl, heteroaryl, and the like; and

Rzis H, alkyl, aryl, and the like.

Table 2: Exemplary Therapeutic Compounds for X;
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101291  In some embodiments, the compound of Formula (I} is a compound listed in Table 3,
or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof. In Table 3, R
= H, atkyl, aryl, arylalkyl, giycol ether, or an additional glycol linker attaching to the therapeutic

compound; and pis 1,2, 3,4, 5, or 6.

Table 3: Exemplary Compounds of Formula (I}
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{01308 In some embodiments, the compound of Formula (I}, or a pharmaceutically acceptable
salt, solvate, hydrate, isomer, or tautomer thereof, is selected from the group consisting of A-1,
A2 A3, A-d, A5, A-6, A-7, A-8, A-9, A-10, A-11, A-12, A-13, A-14, A-15, A-16, A-17, A-
18, A-30, A-31, and A-51.

{0131] In some embodiments, the compound of Formula (I}, or a pharmaceutically acceptable
salt, solvate, hydrate, isomer, or tautomer thereof, 1s selected trom the group consisting of A-1,
A-30, A-31 and A-51.

{0132] In some embodiments, the compound of Formula (I}, or a pharmaceutically acceptable
salt, solvate, hydrate, isomer, or tautomer thereof 1s A-32.

{01331 In an aspect, the present disclosure provides compounds having the structure of

Formula (I}
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and pharmaceutically acceptable salts, solvates, hydrates, 1somers, or tautomers
thereof, wherein:
mis 1, 2,3,4,56,7 8,9, or10;
mis1,2,3,.4,5 67,89 10, oril,
Xj1s a biologically active polypeptide or hormone;
X218 a hinker; and
X315 a therapeutic compound.

{0134] In anocther aspect, the present disclosure provides compounds having the structure of
Formuia (1)
Xl—[x2—(x3}m]n (HD,

and pharmaceutically acceptable salts, solvates, hydrates, isomers, or tautomers

thereof, wherein:
mis 1, 2,3,4,56,7,8,9 or 10;
7nis1,2,3,4,5.6,7.8.9, 10, or 11
X1 1s an L-2 polypeptide or a bio-active homolog polypeptide thereot]
Xz 1s a linker; and
X3 is a therapeutic compound.

{0135} As shown in Formula (1) and Formula (I11), multiple X5 moieties, the number defined
by m, may be attached to Xz, and multiple Xo—{X3}n moieties, the number defined by 72, may be
attached to Xi. In other words, multiple therapeutic compounds may be linked to a single linker.
And the therapeutic drug-linker compound may be attached to the polypeptide or hormone (X5}
at one ot more positions on the polypetide or hormone. In some embodiments of the compound
of Formula {(IF) or Formula (11}, Xz is bound to X at a Cys residue thereof. In some
embodiments of the compound of Formula (I} or Formula (1), Xu 1s bound to Xy ata Lys
residue thereof. In some embodiments of the compound of Formula (1) or Formula (11}, X2 s
bound to Xu at two different sites on Xi. In some embodiments of the compound of Formula (IT)
or Formula (1), X2 15 bound to X1 at two different Cys residues on X1, In some embodiments of

the compound of Formula (IT) or Formula (1), Xo 1s bound to X1 at two different Lys residues
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on X1, In some embodiments of the compound of Formula (IT) or Formula (1), X5 15 a muxture
of X and Xoc, wherein Xob is a linker that is bound to one Cys residue on X1, Xoc 1s a linker that
18 bound to two different Cys residues on X, # is a combination of nl and 02, wherein nl
corresponds to the number of Xu moieties bound to X1 and n2 corresponds to the number of X
moieties bound to X1, and the combination of nl and n2 hasasumof 2, 3,4, 5. 6,7, 8,9, 10, or
11. By forming bonds with two different Cys residues on the bicactive polypeptide, the two
different Cys residues may be rebridged into a disulfide bond, maintaining the structural
integrity of the polypeptide and preserving receptor binding and function. The formula of the
compound of Formula (1) or Formula (1T}, when X5 1s a mixture of Xop and Xoe, Xop is a linker
that is bound to one Cys residue on Xu, Xuc is a linker that is bound to two different Cys residues
on Xu, 718 a combination of nl and n2, wherein nl corresponds to the number of Xub moieties
bound to X1 and n2 corresponds to the number of Xoc moteties bound to X1, and the combination
ofnl andn2 hasasumot 2,3, 4,S5,6,7,8,9, 10, or 11, may be illustrated by formula (IV):
(X3 )Xo fri—— X i Koo X3 I 2 (Iv),
and pharmaceutically acceptable salts, solvates, hydrates, isomers, or tautomers thereof.
{0136 In some embodiments of the compound of Formula (11} or Formula (11}, each Xz
bound to Xi is an Xzp moiety. In certain such embodiments, # is nl, wherein nl corresponds to
the number of Xob moieties bound to X1 In some embodiments of the compound of Formula (1)
or Formula (1), each Xz bound to X1 is an Xoc moiety. In certain such embodiments, 7 is n2,
wherein n2 corresponds to the number of Xoe moieties bound to X
{0137] The description of n as used in the disclosure 1s inclusive of nl, n2, and the
combination of nl and n2, with, the sum of the combination of nl and n2 being between 2 and
11, inclusive thereof.
{0138] In some embodiments of the compound of Formula (II) or Formula (I, mis 1. In
some embodiments of the compound of Formula (I1) or Formula (111}, mis 2, 3,4, 5,6, 7, or 8.
In some embodiments of the compound of Formula (1) or Formula (IIF), m1s 1, 2, or 3. In some
embodiments of the compound of Formula (II) or Formula (IH), m s 2, 3, 4, or 5. In some
embodiments of the compound of Formula (II) or Formula (IIf), m is 2. In some embodiments of
the compound of Formula (IT) or Formula (I}, # is 3. In some embodiments of the compound
of Formula (If) or Formula (1L}, m is 4. In some embodiments of the compound of Formula (I}
or Formula (II), m is 5. In some embodiments of the compound of Formula (IT) or Formula (1),

m is 6. In some embodiments of the compound of Formula (I} or Formula (IIL), m is 7. In some
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embodiments of the compound of Formula (II) or Formula (1), m 13 8. In some embodiments of
the compound of Formula (II) or Formula (I}, # 15 9. In some embodiments of the compound
of Formula (1) or Formula (III), m is 10. In some embodiments, m 1s an integer between 1 and
0.

{013%] In some embodiments of the compound of Formula (I} or Formula (Il1), nis 2, 3, 4, 5,
6,7, 8, or 9. In some embodiments of the compound of Formula (I1) or Formula (111}, # 18 3, 4, 5,
6, 7, or 8 In some embodiments of the compound of Formula (If) or Formula (Il1}, nis 4, 5, 6,
or 7. In some embodiments of the compound of Formula (1) or Formula (1), n1s 1, 2, 3, 4, 5,
or 6. In some embodiments of the compound of Formula (1Y) or Formula (IH), #1152, 3,4, 5, or
6. In some ermnbodiments of the compound of Formula (1) or Formula (D), #1s 1 or 2. In some
embodiments of the compound of Formula (1) or Formula (I}, #71s 3 or 4. In some
embodiments of the compound of Formula (IT) or Formula (1), # 15 S or 6. In some
embodiments of the compound of Formula (1) or Formula (1}, # is 1. In some embodiments of
the compound of Formula (II) or Formula (1), 7 1s 2. In some embodiments of the compound of
Formula (II) or Formula (Il1}, #7 1s 3. In some embodiments of the compound of Formula (1) or
Formula (II1}, # 15 4. In some embodiments of the compound of Formula (I} or Formula (1), »
is 5. In some embodiments of the compound of Formula (IF) or Formula (1), » is 6. In some
embodiments of the compound of Formula (H} or Formula (1), # 1s 7. In some embodiments of
the compound of Formula (II) or Formula (I1), # 1s 8. In sorue erobodiments of the compound of
Formula (I) or Formula (II1), #2 15 9. In some embodiments of the compound of Formula (1) or
Formula (EH1), # 15 10. In some embodiments of the compound of Formula (I} or Formula (1), #
s 11. In some embodiments of the compound of Formula (1) or Formula (I}, 77 is an integer
between 2 and 9, an integer between 3 and 8, an integer between 4 and 7, orncanbe Sor 6. In
some embodiments of the compound of Formula (1} or Formula (IH), # 1s an integer between 1
and 11.

{01408] In some embodiments of the compound of Formula (11} or Formula (I}, m = 1. In
sorme embodiments of the compound of Formula (IT) or Formula (II1), » is greater than m. In
some embodiments of the compound of Formula (11} or Formula (), mis Tandnis 1, 2, 3, 4,
5,6,7,8,9, 10, or 11. In some embodiments of the compound of Formula (1T} or Formula ({1},

ng

misZandnis1,2,3,4,5 6,7, 8 9, 10, or 11, In some embodiments of the compound of

‘s

Formula ()} or Formula (HD), mis3 andnis 1,2, 3,4, 5,6,7,8,9, 10, or 11. In some

~ ey

embodiments of the compound of Formula (0} or Formula (i), misdandnis1,2,3,4, 5,6, 7

2
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8,9, 10, or 11. In some embodiments of the compound of Formula (I1) or Formula (IIf), mis S
andmis1,2,3,4,5 6,7, 8, 9, 10, or 11. In some embodiments of the compound of Formula (If)
or Formula (1), m 1s 1 and 7 1s | In some embodiments of the compound of Formula (If) or
Formula (HI}, mis 1 and 7215 2. In some embodiments of the compound of Formula () or
Formula (II1), m is | and » 15 3. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s 1 and » is 4. In some embodiments of the compound of Formula (1) or
Formula (IIf}, m 15 1 and #7158 5. In some embodiments of the compound of Formula (I} or
Formula (HI), #7 15 1 and # 18 6. In some embediments of the compound of Formula (1) or
Formula (HI}, mis 1 and #1s 7. In some embodiments of the compound of Formula (1) or
Formula (I11), m 1s 1 and » 1s 8. In some embodiments of the compound of Formula (1) or
Formula (I}, m is 1 and » is ©. In some embodiments of the compound of Formula (I} or
Formula (HI), s 13 1 and # 15 10. In some embodiments of the compound of Formula (IT) or
Formula (HI}, mis 1 and #71s 11, In some embodiments of the compound of Formula (II) or
Formula (IT1), m i1s 2 and n 1s 1. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s 2 and » is 2. In some embodiments of the compound of Formula (1) or
Formula (If}, m 15 2 and #7158 3. In some embodiments of the compound of Formula (I} or
Formula (HI}, mis 2 and 7715 4. In some embodiments of the compound of Formula (1) or
Formula (IT1), m 1s 2 and n 15 5. In some embodiments of the compound of Formula (1) or
Formula (IT1), m 1s 2 and 15 6. In some embodiments of the compound of Formula (1) or
Formula (I}, m is 2 and » is 7. In some embodiments of the compound of Formula (I} or
Formula (HI), #7115 2 and # 18 8. In some embeodiments of the compound of Formula (1) or
Formula (HI}, 7 1s 2 and 7215 9. In some embodiments of the compound of Formula (1) or
Formula (II1), m 1s 2 and » is 10, In some embodiments of the compound of Formula (1) or
Formula (II1), m 1s 2 and n is 11 In some embodiments of the compound of Formula (1) or
Formula (IIf}, m 15 3 and » 15 1. In some embodiments of the compound of Formula (I} or
Formula (HI}, »is 3 and 715 2. In some embodiments of the compound of Formula () or
Formula (IT1), m 1s 3 and » 15 3. In some embodiments of the compound of Formula (1) or
Formula (111}, m 15 3 and » is 4. In some embodiments of the compound of Formula (1) or
Formula (I}, # is 3 and m is 5. In some embodiments of the compound of Formula (I} or
Formula (HI}, »is 3 and 715 6. In some embodiments of the compound of Formula () or
Formula (HI}, m is 3 and #1s 7. In some embodiments of the compound of Formula (1) or

Formula (IT1), m 1s 3 and » 1s 8. In some embodiments of the compound of Formula (1) or
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Formula (IT1), m 1s 3 and » 15 9. In some embodiments of the compound of Formula (1) or
Formula (I}, m is 3 and » is 10. In some embodiments of the compound of Formula (11} or
Formula (IT), m 18 3 and 15 11, In some embodiments of the compound of Formula {I) or
Formula (HI}, mis 4 and #1s 1. In some embodiments of the compound of Formula () or
Formula (IT1), m i1s 4 and 15 2. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s 4 and » is 3. In some embodiments of the compound of Formula (1) or
Formula (If}, m 15 4 and # 15 4. In some embodiments of the compound of Formula (I} or
Formula (HI), 15 4 and # 18 5. In some embodiments of the compound of Formula (1) or
Formula (HI}, m is 4 and 72 15 6. In some embodiments of the compound of Formula (1) or
Formula (I0), m s 4 and n1s 7. In some embodiments of the compound of Formula (1) or
Formula (I}, # is 4 and » is 8. In some embodiments of the compound of Formula (I} or
Formula (HI), 7 15 4 and # 18 9. In some embeodiments of the compound of Formula (1) or
Formula (HI}, m is 4 and #1s 10. In some embodiments of the compound of Formula (II) or
Formula (IT1), mis 4 and n1s 11 In some embodiments of the compound of Formula (I) or
Formula (111}, m 1s 5 and n is 1. In some embodiments of the compound of Formula (1) or
Formula (IIf}, m 15 S and # 15 2. In some embodiments of the compound of Formula (I} or
Formula (HI}, mis 5 and 7215 3. In some embodiments of the compound of Formula () or
Formula (II1), m 1s 5 and n 15 4. In some embodiments of the compound of Formula (1) or
Formula (IT0), m 1s 5 and »1s 5. In some embodiments of the compound of Formula (1) or
Formula (I}, » is 5 and » is 6. In some embodiments of the compound of Formula (I} or
Formula (HI), 15 S and #1s 7. In some embeodiments of the compound of Formula (1) or
Formula (HI}, 7 1s 5 and 7215 8. In some embodiments of the compound of Formula (1) or
Formula (I11), m 1s 5 and » 15 9. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s 5 and » is 10. In some embodiments of the compound of Formula (1) or
Formula (1T}, m 15 S and 15 11, In some embodiments of the compound of Formula (11} or
Formula (HI}, mis 6 and #1s 1. In some embodiments of the compound of Formula () or
Formula (IT1), m 1s 6 and n 15 2. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s 6 and » is 3. In some embodiments of the compound of Formula (1) or
Formula (I}, » is 6 and » is 4. In some embodiments of the compound of Formula (I} or
Formula (HI}, m is 6 and 715 5. In some embodiments of the compound of Formula () or
Formula (HI}, 72 1s 6 and 72 15 6. In some embodiments of the compound of Formula (1) or

Formula (I11), m s 6 and n1s 7. In some embodiments of the compound of Formula (1) or
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Formula (II1), m 1s 6 and » 1s 8. In some embodiments of the compound of Formula (1) or
Formula (I}, » is 6 and » 15 9. In some embodiments of the compound of Formula (I} or
Formula (I1I), # 18 6 and # 15 10. In some embodiments of the compound of Formula (1) or
Formula (HI}, mis 6 and #21s 11, In some embodiments of the compound of Formula (II) or
Formula (II1), m 1s 7 and n 1s 1. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s 7 and » is 2. In some embodiments of the compound of Formula (1) or
Formula (If}, m 15 7 and #7138 3. In some embodiments of the compound of Formula (I} or
Formula (HI), #7157 and # 1s 4. In some embeodiments of the compound of Formula (1) or
Formula (HI}, mis 7 and 7715 5. In some embodiments of the compound of Formula (1) or
Formula (I1), m s 7 and » 1s 6. In some embodiments of the compound of Formula (1) or
Formula (I}, m is 7 and m is 7. In some embodiments of the compound of Formula (I} or
Formula (HI), #7 15 7 and # 1s 8. In some embeodiments of the compound of Formula (1) or
Formula (HI}, mis 7 and 715 9. In some embodiments of the compound of Formula (1) or
Formula (IT1), m 1s 7 and 15 10. In some embodiments of the compound of Formula (I) or
Formula (II1), m 1s 7 and n is 11 In some embodiments of the compound of Formula (1) or
Formula (If}, m 15 8 and # 15 1. In some embodiments of the compound of Formula (I} or
Formula (HI}, » is B and 715 2. In some embodiments of the compound of Formula () or
Formula (IT1), m 1s 8 and » 15 3. In some embodiments of the compound of Formula (1) or
Formula (IT1), m 1s 8 and » 1s 4. In some embodiments of the compound of Formula (1) or
Formula (I}, # is 8 and » is 5. In some embodiments of the compound of Formula (I} or
Formula (HI), #7 15 8 and # 18 6. In some embeodiments of the compound of Formula (1) or
Formula (HI}, m is 8 and #7115 7. In some embodiments of the compound of Formula (1) or
Formula (II1), m 1s 8 and » 1s 8. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s & and » is 9. In some embodiments of the compound of Formula (1) or
Formula (I1I), # 18 8 and # 15 10. In some embodiments of the compound of Formula {I) or
Formula (HI}, mis B and #71s 11, In some embodiments of the compound of Formula (II) or
Formula (IT1), m 1s 9 and n 15 1. In some embodiments of the compound of Formula (1) or
Formula (111}, m 1s 9 and » is 2. In some embodiments of the compound of Formula (1) or
Formula (I}, # is 9 and » is 3. In some embodiments of the compound of Formula (I} or
Formula (HI}, » 15 9 and #1s 4. In some embodiments of the compound of Formula () or
Formula (HI}, m is 9 and 7715 5. In some embodiments of the compound of Formula (1) or

Formula (1), m 1s 9 and » 15 6. In some embodiments of the compound of Formula (1) or
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Formula (1), m s 9 and n1s 7. In some embodiments of the compound of Formula (1) or
Formula (I}, # is 9 and » is 8. In some embodiments of the compound of Formula (I} or
Formula (If}, m 15 9 and #7 15 9. In some embodiments of the compound of Formula (I} or
Formula (HI}, » 15 9 and #1s 10. In some embodiments of the compound of Formula (II) or
Formula (II1), mis 9 and n1s 11 In some embodiments of the compound of Formula (If) or
Formula (111}, m 1s 10 and » 15 1. In some embodiments of the compound of Formula (1) or
Formula (II}, » 15 10 and # 1s 2. In some embodiments of the compound of Formula (11} or
Formula (HI), #7115 10 and # 15 3. In some embodiments of the compound of Forraula (I) or
Formula (HI}, m 15 10 and » 1s 4. In some embodiments of the compound of Formula (II) or
Formula (II1), m 1s 10 and » 15 5. In some embodiments of the compound of Formula (1) or
Formula (IfI}, m 1s 10 and 2 1s 6. In some embodiments of the compound of Formula (I} or
Formula (HI), » 13 10 and # 13 7. In some embodiments of the compound of Formula (IT) or
Formula (HI}, m is 10 and # 15 8. In some embodiments of the compound of Formula (II) or
Formula (IT1), m 1s 10 and 7 15 9. In some embodiments of the compound of Formula (I) or
Formula (111}, m 1s 10 and » 15 10, In some embodiments of the compound of Formula (11} or
Formula (IIf), mis 10 and #718 1 1.

{0141] In some embodiments of the compound of Formula (II) or Formula (111}, Xots a
nuxture of Xop and Xoe, wherein Xy 15 a linker that is bound to one Cys residue on X, Xocis a
linker that is bound to two different Cys residues on X, 72 13 a combination of nl and n2,
wherein nl corresponds to the number of Xop moieties bound to X and n2 corresponds to the
number of Xz: moieties bound to X1, and the combination of nl and n2 hasa sum of 2, 3, 4, 5, 6,
7.8,9, 10, or 11. In some embodiments of the compound of Formula (I} or Formula (11T}, when
Xn1s a mixture of Xop and Xzc and #11s a combination of n1 and n2, m 1s 1 and the combination
of nl and n2 has a sum of 2. In some embodiments of the compound of Formula {IT} or Formula
{(1If), when X2 ts a mixture of Xow and Xzc and # 1s a combination of nl and 02, w15 1 and the
combination of nl and n2 has a sum of 3. In some embodiments of the compound of Formula
(II) or Formula (I}, when X5 1s a mixture of Xu and Xoc and » 1s a combination of nl and n2, m
18 1 and the combination of nl and n2 has a sum of 4. In some embodiments of the compound of
Formula (1) or Formula (I}, when Xo ts a mixture of X2 and Xoc and 7 1s a combination of n}
and n2, m is 1 and the combination of nl and n2 has a sum of 5. In some embodiments of the
compound of Formula (1) or Formula (111}, when X5 is a mixture of Xop and Xoc and nis a
combination of nl and n2, # is 1 and the combination of nt and n2 has a sum of 6. In some
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embodiments of the corpound of Formula (IT) or Formula (1), when X315 a nmuxture of Xop and
Xz and 7 1s a combination of nl and n2, # 1s 1 and the combination of n1 and n2 has a sum of 7.
In some embodiments of the cormpound of Formula (1) or Formula (JI1), when X5 1s a mixture of
¥op and Xoc and #7215 a combination of nl and n2, m 1s | and the combination of nl and n2 has a
sum of 8. In some embodiments of the compound of Formula (1) or Formula (1), when Xois a
mixture of Xop and Xac and 7 1s a combination of nl and n2, s 15 1 and the combination of nl
and n2 has a sum of 9. In some embodiments of the compound of Formula (11} or Formula (HI),
when X7 1is a mixture of Xop and Xoc and # 1s a combination of nl and n2, # 15 1 and the
combination of nl and n2 has a sum of 10. In some embodiments of the compound of Formula
(1) or Formula (I}, when X315 a mixture of Xop and Xoc and #2 18 a combination of nl and n2, m
is | and the combination of nl and n2 has a sum of 11. In some embodiments of the compound
of Formula (I} or Formula (IH), when X315 a muxture of Xor and Xoc and # 13 a combination of
nl and n2, m is 2 and the combination of nl and n2 has a sum of 2. In some embodiments of the
compound of Formula (1) or Formula (II1), when X 1s a mixture of Xop and Xscandnisa
combination of nl and n2, m is 2 and the combination of nl and nZ2 has a sum of 3. In some
embodiments of the compound of Formula (I1) or Formula (1}, when Xz is a mixture of Xow and
Xze and #2 15 a combination of nl and n2, m is 2 and the combination of nl and n2 has a sum of 4.
In some embodiments of the compound of Formula (I} or Formula (1), when X3 is a mixture of
b and Xoc and #2 1s a combination of ni and n2, m 15 2 and the combination of nl and n2 has a
sum of 5. In some embodiments of the compound of Formula (IF) or Formula (IfT}, when Xsis a
mixture of Xop and Xzc and # 18 a combination of nl and 02, s 15 2 and the combination of nl
and n2 has a sum of 6. In some embodiments of the compound of Formula (11} or Formula (HE),
when X2 1s a mixture of Xop and Xzc and # 1s a combination of nl and 02, # 15 2 and the
combination of nl and n2Z has a sum of 7. In some embodiments of the compound of Formula
{(1I) or Formula (1), when X3 is a mixture of Xov and Xoc and 7218 a combination of nl and n2, m
is 2 and the combination of nl and n2 has a sum of 8. In some embodiments of the compound of
Formula (I} or Formula (HI), when Xz is a muxture of Xo» and X2c and # s a combination of nl
and n2, m is 2 and the combination of nl and n2 has a sum of 9. In some embodiments of the
compound of Formula (1) or Formula (111}, when X5 is a mixture of Xop and Xscand s isa
combination of nl and n2, m 1s 2 and the combination of ni and n2 has a sum of 10. In some

embodiments of the compound of Formula (I} or Formula (1), when X3 is a mixture of X and
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zc and #7 1s a combination of nl and 02, #r18 2 and the combination of nl and n2 has a sum of
11, In some embodiments of the compound of Formula (I1) or Formula (1), when Xzis a
mixture of Xop and Xzc and # 18 a combination of nl and 02, s 15 3 and the combination of nl
and n2 has a sum of 2. In some embodiments of the compound of Formula (11} or Formula (HI),
when X2 1s a mixture of Xop and Xzc and # 1s a combination of nl and 02, # 15 3 and the
combination of nl and n2Z has a sum of 3. In some embodiments of the compound of Formula
(1) or Formula (I}, when X315 a mixture of Xop and Xoc and #2 18 a combination of nl and n2, m
is 3 and the combination of nl and n2 has a sum of 4. In some embodiments of the compound of
Formula (I} or Formula (HI), when Xz is a muxture of Xo» and X2c and # s a combination of nl
and n2, m is 3 and the combination of nl and n2 has a sum of 5. In some embodiments of the
compound of Formula (1) or Formula (1I1), when X2 1s a mixture of Xop and Xscandnisa
combination of nl and n2, m 18 3 and the combination of nl and n2 has a sum of 6. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 is a mixture of X and
Xoc and # 15 a combination of nl and n2, m is 3 and the combination of nl and 02 has a sum of 7.
in some embodiments of the compound of Formula {If) or Formula (1), when X is a mixture of
Ko and X2 and 7 is a combination of nl and n2, m is 3 and the combination of nl and n2 has a
surn of 8. In some embodiments of the compound of Formula (1) or Formula (HI), when Xzis a
mixture of Xop and Xzc and #7 15 a combination of nl and 82, m 15 3 and the combination of nl
and n2 has a sum of 9. In some embodiments of the compound of Formula (I} or Formula (HI),
when X218 a mixture of X2 and Xzc and # 1s a combination of nl and 02, #2158 3 and the
combination of nl and v2 has a sum of 10. In some embodiments of the compound of Formula
{1f) or Formula (1T}, when X3 is a mixture of Xop and Xoc and # 1s a combination of nl and n2, m
is 3 and the combination of n1 and 02 has a sum of 11 In some embodiments of the compound
of Formula (If} or Formula (111}, when X; is a mixture of Xo» and Xoc and # 15 a combination of
nl and n2, m is 4 and the combination of nl and u2 has a sum of 2. In some embodiments of the
compound of Formula (1) or Formula (111}, when X2 is a mixture of Xop and Xscandnisa
combination of nt and n2, 77 1s 4 and the combination of nl and n2 has a sum of 3. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 1s a mixture of Xu and
Xoc and 715 a combination of nl and n2, m is 4 and the combination of nl and 02 has a sum of 4.
In some embodiments of the compound of Formula {IT) or Formula (1), when X» is a mixture of

Xav and Xoc and 7 1s a combination of nl and n2, m is 4 and the combination of nl and n2 has a
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sum of 5. In some embediments of the compound of Formula (IT) or Formula (1), when Xais a
mixture of Xz and Xoc and 7 18 a combination of nl and n2, # 1s 4 and the combination of nl
and n2 has a sum of 6. In some embodiments of the compound of Formula (IT) or Formula (HI),
when X7 is a mixture of Xu and Xoc and 7 is a combination of nl and n2, # 1s 4 and the
combination of nl and n2 has a sum of 7. In some embodiments of the compound of Formula
(1I) or Formula (11}, when X3 1s a mixture of Xop and Xoc and # 15 a combination of nl and n2, m
is 4 and the combination of n1 and n2 has a sum of 8. In some embodiments of the compound of
Formula (IT) or Formula (II1), when X5 is a nuxture of Xop and Xoc and 72 15 a combination of nl
and n2, m is 4 and the combination of nl and n2 has a sum of 9. In some embodiments of the
compound of Formula (1) or Formula (111}, when X5 s a mixture of Xop and Xoc and nisa
combination of nl and n2, m is 4 and the combination of nl and n2 has a sum of 10. In some
embodiments of the corpound of Formula (IT) or Formula (1), when X315 a nmuxture of Xop and
Xze and #2 15 a combination of nl and n2, m 1s 4 and the combination of nl and n2 has a sum of
11. In some embodiments of the compound of Formula (1) or Formula (IH), when Xsis 3
nmixture of Xop and Xoc and #7115 a combination of nl and n2, m 1s 5 and the combination of nl
and n2 has a sum of 2. In some embodiments of the compound of Formula (11} or Formula (HI),
when X7 1s a mixture of Xop and Xoc and # 15 a combination of nl and n2, m is 5 and the
combination of nl and 02 has a sum of 3. In some embodiments of the compound of Formula
(II} or Formula (111}, when X is a mixture of Xob and Xoc and » 1s a combination of nl and n2, m
is 5 and the combination of nl and n2 has a sum of 4. In some embodiments of the compound of
Formula (ID) or Formula (I}, when X7 18 a moixture of Xop and Xoc and # 1s a combination of nl
and n2, # 15 5 and the combination of nl and n2 has a sum of 5. In some embodiments of the
compound of Formula (1) or Formula (111}, when X3 15 a mixture of Xop and Xoc and #15 a
combination of nl and n2, m is 5 and the combination of nl and n2 has a sum of 6. In some
embodiments of the compound of Formula (II) or Formula (IH), when X, 1s a mixture of Xop and
Xzc and 7218 a combination of nl and n2, m 15 5 and the combination of nl and n2 has a sum of 7.
In some embodiments of the compound of Formula (II) or Formula (IH), when X2 is a mixture of
Xow and Xoc and # 18 a combination of nl and n2, m is 5 and the combination of nl and n2 has a
sum of 8. In some embaodiments of the compound of Formula {(If) or Formula (11T}, when X315 a
mixture of Xow and Xoc and # 15 a combination of nl and n2, m 1s 5 and the combination of nl

and n2 has a sum of 9. In some embodiments of the compound of Formula (IT) or Formula (111},

75



WO 2020/014541 PCT/US2019/041486

when X2 1s a mixture of Xop and Xzc and # 1s a combination of nl and 02, # 15 5 and the
combination of nl and n2 has a sum of 10. In some embodiments of the compound of Formula
(1) or Formula (I}, when X315 a mixture of Xop and Xoc and #2 18 a combination of nl and n2, m
is 5 and the combination of nl and n2 has a sum of 11 In some embodiments of the compound
of Formula (11} or Formula (11}, when X318 a mixture of Xov and Xoc and 715 a combination of
nl and n2, m is 6 and the combination of nl and n2 has a sum of 2. In some embodiments of the
compound of Formula (1) or Formula (i), when X2 1s a mixture of Xop and Xscand nisa
combination of nl and n2, m 1s 6 and the combination of nl and n2 has a sum of 3. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 is a mixture of X and
Xoc and # 15 a combination of nl and n2, m is 6 and the combination of nl and 02 has a sum of 4.
in some embodiments of the compound of Formula {If) or Formula (1), when X is a mixture of
Ko and X2 and 7 is a combination of nl and n2, m is 6 and the combination of nl and n2 has a
sura of 5. In some embediments of the compound of Formula (1) or Formula (HI), when Xa2is a
mixture of Xop and Xzc and #7 15 a combination of nl and 82, m 15 6 and the combination of nl
and n2 has a sum of 6. In some embodiments of the compound of Formula (11} or Formula (HI),
when X218 a mixture of X2 and Xzc and # 1s a combination of nl and 02, 2 is 6 and the
combination of nl and n2 has a sum of 7. In some embodiments of the compound of Formula
{(1I) or Formula (1), when X3 is a mixture of Xop and Xoc and 7218 a combination of nl and n2, m
is 0 and the combination of nl and 02 has a surs of 8. In some embodiments of the corapound of
Formula (11} or Formula (HI), when X5 is a mixture of Xow and Xac and 7 is a combination of nl
and n2, m 13 6 and the combination of nl and n2 has a sum of 9. In some embodiments of the
compound of Formula (1) or Formula (111}, when X2 is a mixture of Xop and Xscand nisa
combination of nt and n2, 77 1s 6 and the combination of nl and 02 has a sum of 10, In some
embodiments of the compound of Formula (I} or Formula (1), when X3 1s a mixture of Xu and
Xoc and 7 15 a combination of 0l and n2, m is 6 and the combination of nl and n2 has a sum of
11, In some embodiments of the compound of Formula (1) or Formula (111}, when Xsis a
mixture of Xz and Xoc and 7 15 a combination of nl and n2, # 1s 7 and the combination of nl
and n2 has a sum of 2. In some embodiments of the compound of Formula (IT) or Formula (I1I),
when X3 is a mixture of Xu and Xoc and 7 is a combination of nl and n2, #2715 7 and the
combination of nl and n2 has a sum of 3. In some embodiments of the compound of Formula

(II) or Formula (1f), when X»1s a mixture of Xo and Xoc and » 1s a combination of nl and n2, m
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is 7 and the combination of nl and 02 has a surs of 4. In some embodiments of the corapound of
Formula (11} or Formula (HI), when X is a mixture of Xow and Xac and 7 is 2 combination of nl
and n2, m 18 7 and the combination of nl and n2 has a sum of 5. In some embodiments of the
compound of Formula (1) or Formula (111}, when X2 is a mixture of Xop and Xscand nisa
combination of nt and n2, 77 1s 7 and the combination of nl and n2 has a sum of 6. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 1s a mixture of Xu and
Xoc and 715 a combination of nl and n2, m is 7 and the combination of nl and 02 has a sum of 7.
In some embodiments of the compound of Formula {IT) or Formula (1), when X» is a mixture of
Xav and Xoc and 7 1s a combination of nl and n2, m 1s 7 and the combination of nl and n2 has a
sum of 8. In some embodiments of the compound of Formula (1) or Formula (1), when X315 a
mixture of Xop and Xoc and # 18 a combination of nl and n2, m is 7 and the combination of nl
and n2 has a sum of 9. In some embodiments of the compound of Formula (I or Formula (1),
when X5 1s a mixture of Xop and Xo. and # 1s a combination of nl and n2, m is 7 and the
combination of nl and v2 has a sum of 10. In some embodiments of the compound of Formula
{1} or Formula (11}, when Xsis a mixture of Xob and Xoc and # 15 a combination of nl and n2, m
is 7 and the combination of n1 and n2 has a sum of 11. In some embodiments of the compound
of Formula (IT) or Formula (1), when X is a mixture of Xop and Xz and # is a combination of
nl and n2, m is & and the combination of nl and 02 has a sum of 2. In some embodiments of the
compound of Formula () or Formula (111}, when X 1s a mixture of Xop and Xoc and 715 a
combination of nt and n2, 77 is & and the combination of nl and n2 has a sum of 3. In some
embodiments of the compound of Formula (II) or Formula (), when X3 1s a mixture of Xop and
Xoc and # is a combination of nl and n2, m is 8 and the combination of nl and n2 has a sum of 4.
In some embodiments of the compound of Formula (II) or Formula (IH), when Xo 1s a mixture of
Xav and Xz and 7 1s a combination of nl and n2, m is 8 and the combination of nl and n2 has a
sum of 5. In some embodiments of the compound of Formula (1) or Formula (11}, when X3is a
nmixture of Xop and Xoc and #7115 a combination of nl and n2, m is 8 and the combination of nl
and n2 has a sum of 6. In some embodiments of the compound of Formula (11} or Formula (HI),
when X5 1s a mixture of 2O and Xoc and #1213 a combination of nl and n2, m is 8 and the
combination of nl and 02 has a sum of 7. In some embodiments of the compound of Formula
(II} or Formula (111}, when X is a mixture of Xob and Xoc and » 1s a combination of nl and n2, m

is 8 and the combination of n1 and n2 has a sum of &. In some embodiments of the compound of

77



WO 2020/014541 PCT/US2019/041486

Formula () or Formula (HI), when X315 a nuxture of Xow and Xac and » 15 a combination of nl
and n2, m is 8 and the combination of n1 and n2 has a sum of 9. In some embodiments of the
compound of Formula (1) or Formula (I11), when X s a mixture of Xop and Xoc and nisa
combination of nl and n2, m is 8 and the combination of nl and n2 has a sum of 10. In some
embodiments of the compound of Formula (I1) or Formula (1}, when Xz is a mixture of Xow and
Xze and #2 15 a combination of nl and n2, m i1s 8 and the combination of nl and n2 has a sum of
11. In some embodiments of the compound of Formula (1) or Formula (IH), when Xsis 3
mixture of Xow and Xoc and # 15 a combination of nl and n2, m 1s 9 and the combination of nl
and n2 has a sum of 2. In some embodiments of the compound of Formula (IT) or Formula (111},
when X3 is a mixture of Xob and Xoc and #2115 a combination of nl and n2, m is 9 and the
combination of nl and n2 has a sum of 3. In some embodiments of the compound of Formula
(I} or Formula (1), when X» 1s a mixture of Xop and X2c and » 1s a combination of nl and 02, m
is 9 and the combination of nl and n2 has a sum of 4. In some embodiments of the compound of
Formula (II) or Formula (Il1}, when X» ts a mixture of X2 and Xzc and #21s a combination of nl
and n2, m 18 9 and the combination of nl and n2 has a sum of 5. In some embodiments of the
compound of Formula (1) or Formula (111}, when Xz 15 a mixture of Xop and Xocand nzis a
combination of nl and n2, # 15 9 and the combination of nl and n2 has a sum of 6. In some
embodiments of the compound of Formula (II) or Formula (IH), when X2 1s a mixture of X and
Xzc and 77 1s a combination of nl and 02, # 13 9 and the combination of nl and n2 has a sum of 7.
In some embodiments of the compound of Formula (1) or Formula (11}, when X 1s a mixture of
Xob and Xoc and # 18 a combination of nl and n2, m is 9 and the combination of nl and nZ has a
sum of 8. In some embaodiments of the compound of Formula {(If) or Formula (11T}, when Xzis a
mixture of Xov and Xoc and 7 is a combination of nl and n2, m 15 9 and the combination of nl
and n2 has a sum of 9. In some embodiments of the compound of Formula (IT) or Formula (111},
when X3 is a mixture of Xob and Xoc and #is5 a combination of nl and n2, m is 9 and the
combination of nl and n2 has a sum of 10. In some embodiments of the compound of Formula
(1) or Formula (111}, when Xo1s a mixture of Xop and Xz and » is a combination of nl and n2, m
18 9 and the combination of nl and n2 has a sum of 11. In some embodiments of the compound
of Formula (11) or Formula (1), when X» is a mixture of Xov and Xoc and # is a combination of
nl and 02, # 15 10 and the combination of nl and n2 has a sum of 2. In some embodiments of

the compound of Formula (II) or Formula (1), when X3 is a mixture of X and Xocand misa
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combination of nl and n2, m 1s 10 and the combination of nl and n2 has a sum of 3. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 is a mixture of X and
Xoc and # 15 a combination of nl and n2, m is 10 and the combination of nl and u2 has a sum of
4. In some embodiments of the compound of Formula (11} or Formula (IiI), when X7 is a mixture
of Xab and Xoc and # 15 a combination of nl and n2, @ i1s 10 and the combination of nl and n2
has a sum of 5. In some embodiments of the compound of Formula (11} or Formula (1), when
X715 a mixture of Xow and Xzc and # i3 a combination of nl and n2, m is 10 and the combination
of n1 and n2 has a sum of 6. In some embodiments of the compound of Formula (IT) or Formula
(11D}, when Xz is a mixture of Xov and Xoc and »1s a combination of ul and n2, m 1s 10 and the
combination of nl and n2 has a sum of 7. In some embodiments of the compound of Formula
{(1I) or Formula (1L}, when Xz is a mixture of Xop and Xoc and 7218 a combination of nl and n2, m
is 10 and the combination of n1 and n2 has a sum of 8 In some embodiments of the compound
of Formula (If} or Formula (111}, when X; is a mixture of Xo» and Xoc and # 15 a combination of
nl and n2, m is 10 and the combination of nl and n2 has a sum of 9. In some embodiments of
the compound of Formula (1) or Formula (I}, when Xz 1s a mixture of Xop and Xocand nris a
combination of nt and n2, 77 is 10 and the combination of nl and n2 has a sum of 10. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 1s a mixture of Xu and
Xoc and 7 15 a combination of 0l and n2, m is 10 and the combination of nl and u2 has a sum of
11, In some embodiments of the compound of Formula (1) or Formula (111}, when Xsis a
mixture of Xob» and Xoc and # 18 a combination of nl and n2, nlis2or3 and n2 1s 1. In some
embodiments of the compound of Formula (II) or Formula (), when X3 1s a mixture of Xop and
Xoc and # is a combination of nl and n2, nl is 2 and n2 is 1. In some embodiments of the
compound of Formula (1) or Formula (111}, when X3 15 a mixture of Xop and Xoc and #15 a
combination of nl and n2, n1 is 3 and n2 is 1. In some embodiments of the compound of
Formula (II) or Formula (Il1}, when X» ts a mixture of X2 and Xzc and #21s a combination of nl
andn2, ntis 1,2, 3 4 or Sand n2is 1, 2 or 3. In some embodiments of the compound of
Formula (I} or Formula (HI), when Xz is a muxture of Xo» and X2c and # s a combination of nl
andn2 nlis 1, 2 3 4 orSand n2is 1. In some embodiments of the compound of Formula (1)
or Formula (1), when X3 is a mixture of X and Xoc and # is a combination of nl and n2, nl is
1,2, 3,4, or Sand n2 13 2. In some embodiments of the compound of Formula (1) or Formula
2,3,4, or

(11D), when Xz is a mixture of Xov and Xoc and #is a combination of nl and n2, nl is 1
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S and n2 1s 3. In some embodiments of the compound of Formula (II) or Formula (1), when X
is a mixture of Xos and Xoc and w15 a combinationofnl andn2 nlistandnZis 1, 20r3. In
some embodiments of the compound of Formula (IT) or Formula (1), when Xz is a mixture of
¥op and Xoc and 77 1s a combination of nl and 02, ni s 2and n21s 1, 2 or 3. In some
embodiments of the compound of Formula (I1) or Formula (1}, when Xz is a mixture of Xow and
Xoc and 7215 a combination of nl and n2, nlis 3 and n2is 1, 2 or 3. In some embodiments of the
compound of Formula (1) or Formula (1I1), when X2 1s a mixture of Xop and Xscandnisa
combination of nt and n2, nlis4and n2is 1, 2 or 3. In some embodiments of the compound of
Formula (11} or Formula (HI), when X is a mixture of Xow and Xac and 7 is 2 combination of nl
and n2, nl is 5 and 02 s 1, 2 or 3. In some embodiments of the compound of Formula (I1) or
Formula (I}, when X2 is a mixture of Xub and Xoc and # is a combination of nl and n2, nl = n2.
In some embodiments, each Xz bound to X1 1s an Xop motety. In some embodiments, each Xz
bound to Xi 1s an Xoc moiety.

{0142] In some embodiments of the compound of Formula (IT) or Formula (I}, each Xo
bound to Xi is an Xzp moiety. In certain such embodiments, # is nl, wherein nl corresponds to
the number of Xob moieties bound to Xi. In some embodiments of the compound of Formula (1)
or Formula (I}, when Xs1s Xop and #isnl, mis 1 and nl is 2. In some embodiments of the
compound of Formula (11} or Formula (II1), when Xois Xsp and nisnl, mis land niis 3. In
some embodiments of the compound of Formula (1) or Formula (1), when Xz 1s Xop and 718
ni, mis 1 and ol is 4. lo some embodiments of the compound of Formula (11} or Formula (111},
when Xz1s Xovand misnl, mis 1 and ol is 5. In some embodiments of the compound of
Formula (1) or Formula (IlI}, when Xois Xy and nisnl, mis T and nl is 6. In some
embodiments of the compound of Formula (1) or Formula (1}, when Xzis Xov and #is nl, m is
I and nl is 7. In some embodiments of the compound of Formula (1) or Formula (1T}, when X5
is Xy and #isnl, mis 1 and nl is 8. In some embodiments of the compound of Formula (If) or
Formula (HI), when Xyis Xov and is nl, mis 1 and nl 15 9. In some embodiments of the
compound of Formula (I} or Formula (1), when Xsis Xos and misnid, mis Land nl 1s 10, In
some embodiments of the compound of Formula (11} or Formula (IH), when Xz is Xw and #71s
nl,mis and ol is 11 In sorue erabodiments of the compound of Formula (II) or Formula (1H),
when X315 Xop and #7is nl, m is 2 and nl is 2. In some embodiments of the compound of
Formula (ID) or Formula (I, when Xois Xw and wisnl, mis 2 and nl 15 3. In some
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embodiments of the compound of Formula (IT) or Formula (IH), when X218 Xov and nis nl, m is
2 and nl 1s 4. In some embodiments of the compound of Formula (1) or Formula (II1), when X»
is Xop and #isnl, mis 2 and nl is 5. In some embodiments of the compound of Formula (1) or
Formula (11T}, when X218 Xov and 15 nd, m 15 2 and nl is 6. In some embodiments of the
compound of Formula (I} or Formula (11}, when Xzis X andmisnl mis2Zand nlis 7. In
some embodiments of the compound of Formula (IT) or Forraula (IH), when Xz is X and #11s
ni, mis 2 and nl 1s 8. In some embodiments of the compound of Formula (IT) or Formula (I,
when Xots Xop and #is ul, mis 2 and nl 15 9. In some embodiments of the compound of
Formula (I} or Formula (I1), when Xois Xop and 15 nl, 15 2 and nl 15 10. In some
embodiments of the compound of Formula (1) or Formula (IH}, when Xz1s Xov and nis nl, m is
2 and nlis 11, In some embodiments of the compound of Formula (I} or Formula (IH), when
Xois Xovand mis nl, m is 3 and nl 15 2. In some embodiments of the compound of Formula (1)
or Formula (1), when Xzis Xov and #is nl, m is 3 and 0l is 3. In some embodiments of the
compound of Formula (1) or Formula (IIT), when X318 Xovand nisnl, mis3 andnlis 4 In
some embodiments of the compound of Formula (I} or Formula (111}, when Xz is Xy and m71s
nl, mis 3 and nl is 5. In some embodiments of the compound of Formula (I1) or Formula (111},
when X218 Xop and s21s nl, #7218 3 and nl 1s 6. In some embodiments of the compound of
Formula (I} or Formula (HI), when Xais Xov and misnl, mis 3 and nl 1s 7. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 1s Xop and #is nl, a1
3 and n1 1s 8. In some embodiments of the compound of Formula () or Formula (1H), when X3
is Xob and m1s nl, 18 3 and nl is 9. In some embodiments of the compound of Formula (11} or
Formula {(IIT), when Xz is Xop and mis nl, mis 3 and nl is 10. In some embodiments of the
compound of Formula (1} or Formula ({11}, when Xois Xwandnisnl, mis3andnlis 11 In
some embodiments of the compound of Formula (I1) or Formula (1), when X318 Xop and 1113
nl, mis 4 and nl 1s 2. In some embodiments of the compound of Formula (11} or Formula (111},
when X318 Xov and #is nl, mis 4 and nl is 3. In some embodiments of the compound of
Formula (I) or Formula (I}, when Xz is Xop and nisnl, mis 4 and nl is 4. In some
embodiments of the compound of Formula (I} or Formula (1), when X3 is Xop and m7is nl, m is
4 and 0l is 5. In some embodiments of the compound of Formula (I} or Formula (1), when X

is X and #isnl, m1s 4 and nl is 6. In some embodiments of the compound of Formula (If) or
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Formula (HI), when Xyis Xov and nis nl, mis 4 and nl 15 7. In some embodiments of the
compound of Formula (II) or Formula (11}, when Xp1s Xop and misnl, mis4and nlis 8. In
some embodiments of the compound of Formula (11} or Formula (IH), when Xz is Xw and #71s
nl, mis 4 and ol is 9. o some embodiments of the compound of Formula (I1) or Formula (I,
when X315 Xop and #is nl, m is 4 and nl is 10. In some embodiments of the compound of
Formula (ID) or Formula (I, when Xois Xswand wisnl, mis 4 and nl 15 11, In some
embodiments of the compound of Formula (II) or Formula (I}, when X318 Xov and nis nl, m is
S and nlis 2. In some embodiments of the compound of Formula (II) or Formula (IH), when Xo
is Xov and #1snl, mis S and nl 15 3. In some embodiments of the compound of Forroula (I1) or
Formula (I}, when Xz is X and n1s nl, m1s 5 and nl is 4. In some embodiments of the
compound of Formula (1) or Formula (111}, when Xois Xovand nisnl, misSand nlis S In
sorme embodiments of the compound of Formula (1) or Formula (1), when Xz is Xy and 771
nl, mis 5 and nl is 6. In some embodiments of the compound of Formula (1) or Formula (11},
when Xais Xop and #is ul, #2158 S and nl 15 7. In some embodiments of the compound of
Formula (11} or Formula (HI), when Xois Xov and #is nl, mis 5 and nl is & In some
embodiments of the compound of Formula (II) or Formula (IH), when Xais Xov and #is ol, m is
S and nlis 9. In some embodiments of the compound of Formula (II) or Formula (1), when X3
is Xop and 7 is nl, 215 5 and nl is 10. In some embodiments of the compound of Formula (1) or
Formula (1), when Xpis X and isnl, mis S and nl s 11, In some embodiments of the
compound of Formula (1) or Formula (III), when Xsis Xop and nisnl mis6andniis 2. In
some embodiments of the compound of Formula (I1) or Formula (111}, when Xz 15 X and n s
ni, mis 6 and nl 15 3. In some embodiments of the compound of Formula (I1) or Formula (111},
when Xz is Xop and mis nl, m71s 6 and nl is 4. In some embodiments of the compound of
Formula () or Formula (HI), when Xsis Xov and nisnl, mis 6 and nl 1s 5. To some
embodiments of the compound of Formula (II) or Formula (), when X318 Xop and #1s nl, a7 1s
6 and nl is 6. In some embodiments of the compound of Formula (1} or Formula (1), when X3
is Xow and s nl, mis 6 and nl is 7. o some embodiments of the compound of Formula (11} or
Formula (11}, when Xzis Xov and mis nl, m is 6 and nl is 8. In some embodiments of the
compound of Formula (11} or Formula (II1), when Xois Xsp and nisnl, mis6and niis 9. In

some embodiments of the compound of Formula (1) or Formula (1), when Xz 1s Xop and 718
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nl, mis 6 and nl s 10. In sorue erabodiments of the compound of Formula (I} or Formula (1H),
when Xy1s Xop and #isnl, mis 6 and nl is 11, In some embodiments of the compound of
Formula (ID) or Formula (I, when Xois Xwand wisnl, mis 7 and nl 15 2. In some
embodiments of the compound of Formula (II) or Formula (I}, when X318 Xov and nis nl, m is
7 and nlis 3. In some embodiments of the compound of Formula (1) or Formula (1If), when Xo
is Xov and #1snl, mis 7 and nl 1s 4. In some embodiments of the compound of Forroula (I1) or
Formula (I}, when Xz is Xw and nis nl, m1s 7 and nl is 5. In some embodiments of the
compound of Formula (1) or Formula (111}, when Xois Xovand nisnl, mis 7and nlis 6. In
some embodiments of the compound of Formula (1) or Formula (1), when Xo1s X0y and #1 18
nl, mis 7 and nl is 7. In some embodiments of the compound of Formula (1) or Formula (11},
when X is Xop and #is ul, #2157 and n1 15 8. In some embodiments of the compound of
Formula (11} or Formula (HI), when Xois Xov and #isnl, mis 7 and nl is 9. In some
embodiments of the compound of Formula (II) or Formula (IH), when Xais Xov and #is ol, m is
7 and nlis 10. In some embodiments of the compound of Formula (1T} or Formula (HI), when
Xois Xovand mis nl, mis 7 and nl is 11. In some embodiments of the compound of Formula (II)
or Formula (1}, when X318 Xov and mis nl, m is 8 and 0l is 2. In some embodiments of the
compound of Formula (1) or Formula (III), when X318 Xop and nisnl, mis8and niis 3. In
some embodiments of the compound of Formula (I1) or Formula (111}, when Xz 15 X and n s
ni, mis 8 and nl 15 4. In some embodiments of the compound of Formula (I1) or Formula (111},
when Xzis Xop and mis nl, m71s 8 and nl is 5. In some embodiments of the compound of
Formula (I} or Formula (HI), when Xsis Xov and nis n}, w15 8 and nl 1s 6. In some
embodiments of the compound of Formula (II) or Formula (), when X318 Xop and #1s nl, a7 1s
& and n1 is 7. In some embodiments of the compound of Formula (I} or Formula (1H), when X3
is Xow and mis nl, m 18 8§ and nl is 8 To some embodiments of the compound of Formula (I1) or
Formula (11}, when Xzis Xov and is nl, mis 8 and nl 15 9. In some embodiments of the
compound of Formula (I} or Formula (111}, when Xois X and nisnl, mis 8 and nl 15 10. In
some embodiments of the compound of Formula (1) or Formula (1), when Xz 1s Xop and 718
ni,mis8andnl is 11. In some embodiments of the compound of Formula (II) or Formula (1),
when X715 Xov and mis nl, m is 9 and vl is 2. In some embodiments of the compound of

Formula (I) or Formula (II), when Xois Xop and nisnl, mis 9 and nl is 3. In some
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embodiments of the compound of Formula (IT) or Formula (IH), when X218 Xov and nis nl, m is
9 and nl is 4. In some embodiments of the compound of Formula (IT) or Formula (IH}, when X5
is Xop and #is nl, mis 9 and nl is 5. In some embodiments of the compound of Formula (1) or
Formula (11T}, when X218 Xov and 215 nd, m 18 9 and nl is 6. In some embodiments of the
compound of Formula (I} or Formula (11}, when Xzis X andmisnl mis9and nlis 7. In
some embodiments of the compound of Formula (IT) or Forraula (IH), when Xz is X and #11s
ni, mis 9 and nl 1s 8. In some embodiments of the compound of Formula (IT) or Formula (HI),
when Xy 18 Xop and #is nl, m is 9 and nl i3 9. In some embodiments of the compound of
Formula (I} or Formula (1), when Xo1s Xop and 15 nl, 715 9 and nl 15 10. In some
embodiments of the compound of Formula (1) or Formula (IH}, when Xz1s Xov and nis nl, m is
9and nlis 11 In some embodiments of the compound of Formula (1T} or Formula (HI), when
Xais Xov and mis nl, m is 10 and nl is 2. In some embodiments of the compound of Formula (II)
or Formula (1H)}, when X318 Xov and z7is nl, m1s 10 and 0l 15 3. In some embodiments of the
compound of Formula (1) or Formula (IIT), when X318 Xov and nisnl, mis 10and nlis 4. In
some embodiments of the compound of Formula (I} or Formula (111}, when Xz is Xy and m71s
nl, mis 10 and nl is 5. In some embodiments of the compound of Formula (1) or Formula (1),
when X218 Xop and s21s nl, #7215 10 and nl 18 6. In some embodiments of the compound of
Formula (I} or Formula (HI), when Xzis Xov and mis nd, m1s 10 and nl is 7. In some
embodiments of the compound of Forroula (I1) or Formula (1), when X 1s X and #is nl, s is
10 and nl is 8. In some embodiments of the compound of Formula (1) or Formula (HI}, when
Xois Xopand mis nl, e is 10 and nl 13 9. In some embodiments of the compound of Formula (II)
or Formula (IH}), when X315 Xop and m7is nl, m 18 10 and nl 15 10. In some embodiments of the
compound of Formula (11} or Formula (III), when Xois X andnisnl, mis 10andnlis 11 In
some embodiments of the compound of Formula (I1) or Formula (1), when X318 Xop and 1113
nl, nlis2or3 and n2is 1. In some embodiments of the compound of Formula (1) or Formula
(11, when Xots Xwand misul, nlis Z and n2 ts 1. In some embodiments of the compound of
Formula (I) or Formula (II1), when Xpis Xovand nisnl nlis3 andn21s 1. In some
embodiments of the compound of Formula (11} or Formula (1), when X3is Xov and #7is nl, nl is
1,2, 3,4 or5andn2is 1, 2 or 3. In some embodiments of the compound of Formula (E) or

Formula (I1T), when Xo 18 Xowand nisnl, nlis 1,2, 3,4, or Sand nZ is 1. In some embodiments
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of the compound of Formula (1) or Formula (111}, when Xpis Xsvand nisnl, nlis 1, 2,3, 4, or
5 and n2 1s 2. In some embodiments of the compound of Formula (IT) or Formula (IH), when X5
is Xppand wisnl, nlis 1,2 3, 4, or 5 and 02 1s 3. In some embodiments of the compound of
Formula (I) or Formula (II1), when Xpis Xovand misnl nlislandn2is 1, 2 or 3. In some
embodiments of the compound of Formula (11} or Formula (1), when X3is Xov and #7is nl, nl is
2and n21s 1, 2 or 3. In some embodiments of the compound of Formula (IT) or Formula (I1),
when X318 Xopand isnl, nlis3and n2 is 1, 2 or 3. In some embodiments of the compound of
Formula (11} or Formula (), when Xsis Xowandmisnl, nlis4andn2is 1, 2 or 3. In some
embodiments of the compound of Formula (I} or Formula (II), when X31s Xop and #ris nl, nl is
Sandn2is 1, 2o0r3.

{0143} In some embodiments of the compound of Formula (II) or Formula (1), each X»
bound to X1 is an Xz motety. In certain such embodiments, # is n2, wherein n2 corresponds to
the number of Xac moteties bound to Xi. In some embodiments of the compound of Formula (1)
or Formula (1H), when Xzis Xocand nisn2, mis 1 and n2 is 2. In some embodiments of the
compound of Formula (11} or Formula (IIT), when X318 Xocand wisn2, mis tandn2 133 In
some embodiments of the compound of Formula (1) or Formula (1H}, when Xz is Xocand n1is
n2, mis I and n2 is 4. In some embodiments of the compound of Formula (I1) or Formula (11},
when X218 Xocand #7is n2, mris | and n2 18 5. In some embodiments of the compound of
Formula (11} or Formula (1), when X5 is Xocand ris n2, mis 1 and n2 is 6. In some
embodiments of the compound of Formula () or Formula (), when X318 Xac and #1502, mr 18
I and n2 18 7. In some embodiments of the compound of Formula (I} or Formula (1), when X3
is Xoc and nisn2, mis 1 and n2 is 8. In some embodiments of the compound of Formula (1) or
Formula {(IIT), when Xz is Xac and #isn2, mis | and n2 is 9. In some embodiments of the
compound of Formula (1) or Formula (III), when Xois Xocand nisn2, mis P and n2 15 10. In
some embodiments of the compound of Formula (I1) or Formula (1), when Xy 18 Xacand n21s
n2,mis 1 and n2 1s 11. In some embodiments of the compound of Formula (11} or Formula (1),
when X318 Xoc and i3 n2, m is 2 and n2 i3 2. In some embodiments of the compound of
Formula (i) or Formula (), when X515 Xoe and 15 n2, a2 is 2 and n2 1s 3. In some
embodiments of the compound of Formula (H} or Formula (1), when X3 is Xoc and #is n2, m is
2 and 02 is 4. In some embodiments of the compound of Formula (I} or Formula (1), when X

is Xocand misn2, mis 2 and n2 15 S. In some embodiments of the compound of Formula (1) or
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Formula (HI), when X218 Xoc and #1502, m 158 2 and n2 13 6. In some embodiments of the
compound of Formula (I} or Formula (1), when Xsis Xpcand nisn2, mis2and n2is 7. In
some embodiments of the compound of Formula (I} or Formula (IH), when Xzis Xzc and 2 is
n2, mis 2 and 02 1s 8. In some embodiments of the compound of Formula (IT) or Formula (1),
when X215 Xocand nis n2, s is 2 and n2 15 9. In some embodiments of the compound of
Formula (ID) or Formula (I, when Xo 18 Xocand #is 02, #1138 2 and n2 15 10. In some
embodiments of the compound of Formula (IT) or Formula (1), when X315 Xoc and nis n2, m1s
2 and 02 is 11, In some embodiments of the compound of Formula (11} or Formula (HI), when
X718 Xocand mis n2, mis 3 and n2 1s 2. In some embodiments of the compound of Formula (1)
or Formula (1), when Xzis Xoc and mis n2, m is 3 and n2 is 3. In some embodiments of the
compound of Formula (1) or Formula (111}, when X3 is Xcand nis o2, mis3 and n2is 4. In
sorme ermbodiments of the compound of Formula () or Formula (I}, when Xz is Xac and 18
n2, mis 3 and n2 is 5. In some embodiments of the compound of Formula (1) or Formula (11},
when X218 Xoc and #1s 02, m18 3 and n2 15 6. In some embodiments of the compound of
Formula (11} or Formula (1I1), when Xois Xscand nis n2, a2 is 3 and n2 is 7. In some
embodiments of the compound of Formula (II) or Formula (1), when Xa1s Xoc and #1s n2, m1s
3 and n2 is 8. In some embodiments of the compound of Formula (II) or Formula (1), when X3
is Xzc and misn2, mis 3 and n2 is 9. In some embodiments of the compound of Formula (1) or
Formula (II1), when Xz is Xoc and mis n2, m is 3 and 02 is 10, In some embodiments of the
compound of Formula (1) or Formula (11T}, when X518 Xocand nisn2, mis 3 and n21s 11. In
some embodiments of the compound of Formula (1) or Formula (1), when Xa1s Xacand #2118
n2, m 18 4 and n2 13 2. In some embodiments of the compound of Formula (1) or Formula (I},
when X318 Xac and nis n2, s is 4 and n2 15 3. In some embodiments of the compound of
Formula (i) or Formula (), when X515 Xoe and 15 n2, mis 4 and n2 1s 4. In some
embodiments of the compound of Formula (H} or Formula (1), when X318 Xoc and #1s n2, mr 18
4 and n2 is 5. In some embodiments of the compound of Formula (I} or Formula (111, when X3
is Xoc and nisn2, mis 4 and n2 is 6. In some embodiments of the compound of Formula (1) or
Formula (HI}, when X215 Xocand 15 02, mis 4 and n2 15 7. In some embodiments of the
compound of Formula (I} or Formula (111}, when Xois Xacand nisn2, misdand n2is 8. In

some embodiments of the compound of Formula (1) or Formula (IH), when Xz 1s Xuc and #7118
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n2, mis 4 and 02 s 9. To some embodiments of the compound of Formula (I1) or Formula (I,
when X315 Xoc and nis n2, m21s 4 and n2 15 10. In some embodiments of the compound of
Formula (ID) or Formula (I, when Xo 18 Xocand #is 02, mis 4 and n2 1s 11 In some
embodiments of the compound of Formula (IT) or Formula (1), when X315 Xoc and nis n2, m1s
5and n2 is 2. In some embodiments of the compound of Formula (i) or Formula (IH}, when Xo
s Xocand mis 02, mis S and n2 18 3. In some embeodiments of the compound of Formula (1) or
Formula (I}, when X2 is Xuc and 7 is n2, a7 1s 5 and n2 1s 4. In some embodiments of the
compound of Formula (1) or Formula (111}, when X3 is Xcandnisn2, mis Sand n2is 5. In
sorme ermbodiments of the compound of Formula () or Formula (I}, when Xz is Xac and 18
n2, mis 5 and n2 is 6. In some embodiments of the compound of Formula (1) or Formula (11},
when X118 Xoc and #is n2, m1s 5 and n2 18 7. In some embodiments of the compound of
Formula (11} or Formula (1), when Xois Xsc and 2 is n2, a2 is 5 and n2 is 8. In some
embodiments of the compound of Formula (II) or Formula (1), when Xa1s Xoc and #1s n2, m1s
S and n2 1s 9. In some embodiments of the compound of Formula (II) or Formula (1), when X
is Xzc and misn2, mis 5 and n2 is 10. In some embodiments of the compound of Formula (H} or
Formula (II1), when Xz is Xoc and nisn2, mis 5 and 02 is 11 In some embodiments of the
compound of Formula (1) or Formula (11T}, when X518 Xocand wisn2, mis 6 and n2 18 2. In
some embodiments of the compound of Formula (1) or Formula (1), when Xa1s Xacand #2118
n2, mis 6 and n2 15 3. In some embodiments of the compound of Formula (I1) or Formula (111},
when Xz is Xoc and m7is n2, mr is 6 and n2 is 4. In some embodiments of the compound of
Formula (I} or Formula (II), when X5 is Xoc and 5215 n2, m is 6 and n2 is 5. In some
embodiments of the compound of Formula (H} or Formula (1), when X318 Xoc and #1s n2, mr 18
6 and n2 is 6. In some embodiments of the compound of Formula (1} or Formula (1), when X
is Xocand nisn2, mis 6 and n2 15 7. In some embodiments of the compound of Formula (1) or
Formula (HI}, when X215 Xoc and 15 02, m 15 6 and n2 1s 8. In some embodiments of the
compound of Formula (I} or Formula (111}, when Xois Xacand nisn2, mis6and n2is 9. In
some embodiments of the compound of Formula (1) or Formula (IH), when Xz 1s Xuc and #7118
n2, m1s 6 and n2 is 10, In some embodiments of the compound of Formula (1) or Formula (1),
when X715 Xoc and nisn2, mis 0 and n2 15 11, In some embodiments of the compound of

Formula (I) or Formula (I}, when Xois Xocand nisn2, mis 7 and n2 15 2. In some
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embodiments of the cornpound of Formula (IT) or Formula (1), when X315 Xoc and nisn2, m is
7 and n2 is 3. In some embodiments of the compound of Formula (IY) or Formula (I}, when X5
is Xzc and misn2, mis 7 and n2 15 4. In some embodiments of the compound of Formula (1) or
Formula (111}, when X218 Xoc and #is n2, 218 7 and n2 15 5. In some embodiments of the
compound of Formula (I} or Formula (11}, when Xzis Xocandnisn2, mis 7and n2is 6. In
some embodiments of the compound of Formula (I1) or Forroula (IH), when Xz is Xz and nis
n2, mis 7 and n2 18 7. In some embodiments of the compound of Formula (IT) or Formula (I,
when Xots Xacand #zts n2, mis 7 and n2 1s 8. In some embodiments of the compound of
Formula (I} or Formula (1), when Xo 18 Xoc and #1s 02, m is 7 and n2 18 9. In some
embodiments of the compound of Formula (II) or Formula (III), when Xz 1s Xoc and n1s n2, #1s
7 and 02 is 10. In some embodiments of the compound of Formula (1T} or Formula (HI), when
Xois Xocand m7is 2, mis 7 and n2 is 11. In some embodiments of the compound of Formula (1)
or Formula (1), when Xzis Xoc and nis n2, m is 8 and n2 is 2. In some embodiments of the
compound of Formula (11} or Formula (IIT), when X318 Xocand wisn2, misB8and n2 133 In
some embodiments of the compound of Formula (1) or Formula (1H}, when Xz is Xocand n1is
n2, mis 8 and n2 is 4. In some embodiments of the compound of Formula (I1) or Formula (11},
when X218 Xocand #71s n2, mris 8 and n2 18 5. In some embodiments of the compound of
Formula (I} or Formula (I), when X5 is Xoc and 5215 n2, m is 8 and n2 is 6. In some
embodiments of the compound of Formula () or Formula (), when X318 Xac and #1502, mr 18
8 and n2 1s 7. In some embodiments of the compound of Formula () or Formula (1H), when X3
is Xoc and nisn2, m 1s 8 and n2 is 8. In some embodiments of the compound of Formula (1) or
Formula {(IIT), when Xz is Xac and #1s n2, m1s 8§ and n2 is 9. In some embodiments of the
compound of Formula (1) or Formula (III), when Xois Xocand nisn2, mis 8 and n2 15 10. In
some embodiments of the compound of Formula (1) or Formula (1), when X218 Xoc and #18
n2, mis 8 and n2 1s 11. In some embodiments of the compound of Formula (11} or Formula (1),
when X318 Xoc and nis n2, mis 9 and n2 is 2. In some embodunents of the compound of
Formula (I) or Formula (I}, when Xz 15 Xocand nisn2, m 1s 9 and n2 15 3. In some
embodiments of the compound of Formula (H} or Formula (1), when X3 is Xoc and #is n2, m is
9 and n2 is 4. In some embodiments of the compound of Formula (I} or Formula (1), when X

is Xocand misn2, mis 9 and n2 15 S. In some embodiments of the compound of Formula (1) or

88



WO 2020/014541 PCT/US2019/041486

Formula (HI), when X218 Xoc and #1502, m 18 9 and n2 13 6. In some embodiments of the
compound of Formula (I} or Formula (1), when Xsis Xpcand nisn2, mis9and n2is 7 In
some embodiments of the compound of Formula (I} or Formula (IH), when Xzis Xzc and 2 is
n2, m1s 9 and 02 is 8 o some embodiments of the compound of Formula (I1) or Formula (I,
when X1s Xocand nis n2, 158 9 and n2 15 9. In some embodiments of the compound of
Formula (ID) or Formula (I, when Xo 18 Xocand #is 02, #1389 and n2 15 10. In some
embodiments of the compound of Formula (IT) or Formula (1), when X315 Xoc and nis n2, m1s
9and n2is 11. In some embodiments of the compound of Formula (11} or Formula (1), when
X718 Xocand mis n2, s is 10 and n2 is 2. In some embodiments of the compound of Formula (1)
or Formula (1), when Xzis Xoc and mis n2, m s 10 and n2 is 3. In some embodiments of the
compound of Formula (1) or Formula (111}, when Xy is Xocand nis o2, mis 10 and n2 15 4. In
sorme ermbodiments of the compound of Formula () or Formula (I}, when Xz is Xac and 18
n2, mis 10 and n2 is 5. In some embodiments of the compound of Formula (I} or Formula (1H),
when X is Xzc and #21s n2, w18 10 and n2 15 6. In some embodirnents of the compound of
Formula (11} or Formula (1Y), when Xois Xocand nisn2, s is 10 and n2 is 7. In some
embodiments of the compound of Formula (II) or Formula (1), when Xa1s Xoc and #1s n2, m1s
10 and n2 i1s 8. In some embodiments of the compound of Formula (IT) or Formula (HI), when
Xais Xacand m7is n2, m ts 10 and n2 15 9. In some embodiments of the compound of Formula (1)
or Formula (IH), when X315 Xoc and nisn2, s 1s 10 and 02 is 10 In some embodiments of the
compound of Formula (1) or Formula (III), when X318 Xocand nisn2, mis 10and n2is 11, In
some embodiments of the compound of Formula (1) or Formula (1), when Xa1s Xacand #2118
n2, n2 138 2 or 3 and n2 is 1. In some embodiments of the compound of Formula (I} or Formula
{(IIT), when Xo1s Xacand nis n2, n2 is 2 and n2 is 1. In some embodiments of the compound of
Formula (i) or Formula (HI), when X318 Xoc and nis n2, 0215 3 and n2 is 1. In some
embodiments of the compound of Formula (H} or Formula (1), when X3 1s Xoc and 718 n2, n2 is
1,2, 3,4 or5andn2is 1, 2 or 3. In some embodiments of the compound of Formula (E) or
Formula (I1T), when Xo 18 Xocand misn2, n21is 1, 2, 3, 4, or 5 and n2 is 1. In some embodiments
of the compound of Formula (I} or Formula (11}, when Xzis Xpcand misn2, n21s 1, 2, 3, 4, or
5 and 02 is 2. In some embodiments of the compound of Formula (1) or Formula (IH), when X3

is Xocandnisn2 n2is 1,2, 3,4, or 5 and n2 is 3. In some embodiments of the compound of
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Formula (i) or Formula (HI), when Xz1s Xocand nisn2, n2is Tand n2is 1, 2 or 3. In some
embodiments of the compound of Formula (H} or Formula (1), when X3 1s Xoc and 718 n2, n2 i
Zand n2is 1, 2 or 3. In some embodiments of the compound of Formula (11} or Formula (11},
when X218 Xpcand misn2, n21s 3 and n2 15 1, 2 or 3. In some embodiments of the compound of
Formula (11} or Formula (HI), when Xois Xocand nisn2, n2isdand n2is 1, 2 or 3. In some
embodiments of the compound of Formula (I} or Formula (211}, when X318 Xac and #18 n2, n2 is
SandnZis 1, 2 or 3.

{0144] In some embodiments of the compound of Formula (II) or Formula (I}, the molar
ratio of X5 to X1 is between 1:1 and 110:1. In some embodiments of the compound of Formula
(I} or Formula (1), the molar ratio of X5 to X1 1s between 1:1 and 50:1. In some embodiments
of the compound of Formula (I} or Formula (111}, the molar ratio of X3 to X1 1s between 1:1 and
10:1. o some embodiments of the compound of Formula (IT) or Forroula (IH), the molar ratio of
X3 to Xiis between 1:1 and 5:1. In some embodiments of the compound of Formula (I} or
Formula (11}, the molar ratio of X3 to X1 1s between 10:1 and 50:1. In some embodiments of the
compound of Formula (If) or Formula (111}, the molar ratio of X3 to X118 between 50:1 and
1101, In some embodiments of the compound of Formula (IT) or Formula (1), the molar ratio
of X3to Xiis 1:1. In some embodiments of the compound of Formula (I1) or Formuia (111}, the
molar ratio of X5 to X1 1s 2:1. In some embodiments of the compound of Formula (1) or
Formula (1), the molar ratio of X5 to X118 3.1, In some emubodiments of the compound of
Formula (11} or Formula (1), the molar ratio of X3 to X1 is 4:1. In some embodiments of the
compound of Formula (II) or Formula (1), the molar ratio of X5 to X115 5:1. In some
embodiments of the compound of Formula (1) or Formula (11}, the molar ratio of X5 to X is
6:1. In some embodiments of the compound of Formula (II) or Formula (1), the molar ratio of
X310 Xy is 7:1. In some embodiments of the compound of Formula (I} or Formula (1), the
molar ratic of X3 to X 1s 8:1. In some embodiments of the compound of Formula (I} or
Formula (111}, the molar ratio of X3 to X115 9:1. In some embodiments of the compound of
Formula (II) or Formula (I}, the molar ratio of X5 to X115 10:1. In some embodiments of the
compound of Formula (11} or Formula (111}, the molar ratio of X to X113 11:1. In some
embodiments of the compound of Formula (H} or Formula (111}, the molar ratio of X5 to Xy is
12:1. In some embodiments of the compound of Formula (11} or Formula (IH), the molar ratio of
X3 to X1is 13:1. In some embodiments of the compound of Formula (1) or Formula (11}, the

molar ratio of X5 to X1 is 14:1. In some embodiments of the corapound of Formula (E) or
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Formula (I}, the molar ratio of X5 to X1 is 15:1. In some embodiments of the compound of
Formula (1) or Formula (I}, the molar ratio of X5 to X1 1s 16:1. In some embodiments of the
compound of Formula (1) or Formula (111}, the molar ratio of X3 to X1 1s 17:1. In some
embodiments of the compound of Formula (11} or Formula (1), the molar ratio of X3 to X113
18:1. In some embodiments of the compound of Formula (If) or Formula {IH1}, the molar ratio of
X3 to X118 19:1. In some embodiments of the compound of Formula (1) or Formula (F}, the
molar ratio of Xs to X115 20:1.

{0145} Xiis a biologically active polypeptide, e.g, a polypeptide exerting its own biological
effect on specified targets, or a hormone. Cytokines, growth factors (GF), and hormones are all
chervical messengers that mediate intercellular communication. The regulation of intracellular
and nuclear functions by cytokines, growth factors, and hormones is initiated through the
activation of cell surface receptors (Re). All receptors generally have two main components: 1) a
ligand-binding domain that ensures ligand specificity and 2) an effector domain that initiates the
generation of the biological response upon ligand binding. The activated receptor may then
interact with other celiular components to complete the signal transduction process. Among such
proteins are 1L-2 polypeptides and its bio-active homolog polypeptides.

{0146] Cytokines are a large group of proteins, peptides or glycoproteins that are secreted by
specific cells of the immune system. Cytokines are a category of signaling molecules that
mediate and regulate immunity, inflammmation and hematopotesis. Cytokines are produced
throughout the body by cells of diverse embryological origin. Cytokines and their receptors
exhibit very high affinity for each other. Because of this high affinity, low concentrations, such
as picomolar concentrations, of cytokines can mediate a biological effect. Examples of cytokines
used in the disclosure include, but are not limited to: an Acylation stimulating protein
polypeptide, an Adipokine polypeptide, an Albinterferon polypeptide, a Cerberus polypeptide, a
Colony-stimulating factor polypeptide, an Erythropoietin polypeptide, a FMS-like tyrosine
kinase 3 ligand polypeptide, a Globulin component Macrophage Activating Factor (GeMATF)
polypeptide, a Granulocyte colony-stimulating factor polypeptide, a Granulocyte-macrophage
colony-stimulating factor polypeptide, a Hepatocyte growth factor polypeptide, an 1L-17
polypeptide, an IL-10 polypeptide, an Inflammasome polypeptide, an Interferome polypeptide,
an Interferon polypeptide, an Interferon beta-1a polypeptide, an Interferon beta-1b polypeptide,
an Interferon ganmma polypeptide, an Interferon type I polypeptide, an Interferon type I

polypeptide, an Interferon type IH polypeptide, an Interleukin polypeptide, an Interfeukin 1
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receptor antagonist polypeptide, an Interleukin 8 polypeptide, a Leukemia inhibitory factor
polypeptide, a Leukocyte-promoting factor polypeptide, a Lymphokine polypeptide, a
Lymphotoxin polypeptide, a Lymphotoxin alpha polypeptide, a Lymphotoxin beta polypeptide,
a Macrophage colony-stimulating factor polypeptide, a Macrophage inflammatory protein
polypeptide, a Macrophage-activating factor polypeptide, a Monokine polypeptide, a Myokine
polypeptide, a Myonectin polypeptide, a Nicotinamide phosphoribosyltransferase polypeptide,
an Oncostatin M polypeptide, an Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a
Proinflammatory cytokine polypeptide, a Promegapoietin polypeptide, a Receptor activator of
nuclear factor kappa-B ligand (RANKL) polypeptide, a Stromal cell-derived factor 1
polypeptide, a Tumor necrosis factor alpha polypeptide, a Tumor necrosis factor superfamily
polypeptide, and a vascular endothelial growth inhibitor polypeptide.

{01471 Growth factors are naturally occurring substances capable of stimulating cellular
growth, proliferation, healing, and celiular differentiation. Usually these are proteins or steroid
hormones. They are important for regulating a variety of cellular processes, typically act as
signaling molecules between cells. Examples are cytokines and hormones that bind to specific
receptors on the surface of their target cells. They often promote cell differentiation and
maturation, which varies between growth factors. Examples of growth factors used in the
disclosure include, but are not limited to: an adrenomedullin {AM) polypeptide, an angiopoietin
{Ang) polypeptide, an Autocrine motility factor polypeptide, a Bone morphogenetic proteins
{BMPs) polypeptide, a ciliary neurotrophic factor family polypeptide, a Ciliary neurctrophic
factor (CNTF) polypeptide, a Leukemia inhibitory factor (LIF) polypeptide, an Interleukin-6
(IL-6) polypeptide, a Colony-stimulating factor polypeptide, a Macrophage colony-stimulating
factor (m~-CSF) polypeptide, a Granulocyte colony-stimulating factor (G-CSF) polypeptide, a
Granulocyte macrophage colony-stimulating factor (GM-CSF} polypeptide, an Epidermal
growth factor (EGF) polypeptide, an Ephrin polypeptide (e.¢., an Ephrin Al polypeptide, an
Ephrin AZ polypeptide, an Ephrin A3 polvpeptide, an Ephrin A4 polypeptide, an Ephrin A5
polypeptide, an Ephrin B1 polypeptide, an Ephrin B2 polypeptide, and an Ephrin B3
polypeptide), an Erythropoietin (EPQ) polypeptide, a Fibroblast growth factor (FGF)
polypeptide, a Fibroblast growth factor 1 (FGF1) polypeptide, a fibroblast growth factor 2
(FGF2) polypeptide, a Fibroblast growth factor 3 (FGF3) polypeptide, a Fibroblast growth factor
4 (FGF4) polypeptide, a fibroblast growth factor 5 (FGFS) polypeptide, a Fibroblast growth
factor 6 (FGF6) polypeptide, a Fibroblast growth factor 7 (FGF7) polypeptide, a fibroblast
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growth tactor 8 (FGFB) polypeptide, a Fibroblast growth factor 9 (FGF9) polypeptide, a
Fibroblast growth factor 10 (FGF10) polypeptide, a Fibroblast growth factor 11 (FGF11)
polypeptide, a Fibroblast growth factor 12 (FGF12) polypeptide, a Fibroblast growth factor 13
(FGF13) polypeptide, a Fibroblast growth factor 14 (FGF14) polypeptide, a Fibroblast growth
factor 15 (FGF15) polypeptide, a Fibroblast growth factor 16 (FGF16) polypeptide, a Fibroblast
growth factor 17 (FGF17) polypeptide, a Fibroblast growth factor 18 (FGF18) polypeptide, a
Fibroblast growth factor 19 (FGF19) polypeptide, a Fibroblast growth factor 20 (FGF20)
polypeptide, a Fibroblast growth factor 21 (FGF21) polypeptide, a Fibroblast growth factor 22
(FGF22) polypeptide, a Fibroblast growth factor 23 (FGF23) polypeptide, a Foetal Bovine
Somatotrophin (FBS) polypeptide, a Glial cell line-derived neurotrophic factor (GDNF)
polypeptide, a Neurturin polypeptide, a Persephin polypeptide, an Artemin polypeptide, a
Growth differentiation factor-9 (GDF9) polypeptide, a Hepatocyte growth factor (HGF)
polypeptide, a Hepatoma-derived growth factor (HDGF) polypeptide, an Insulin polypeptide, an
Insulin-like growth factor polypeptide, an Insulin-like growth factor-1 (IGF-1) polypeptide, an
Insulin-like growth factor-2 (IGF-2) polypeptide, an Interleukin polypeptide, an IL-1
polypeptide, an IL-1 polypeptide, an IL-2 polypeptide or bic-active homolog thereof, an 1L-3
polypeptide, an IL-4 polypeptide, an IL-5 polypeptide, an 11.-6 polypeptide, an IL-7 polypeptide,
a Keratinocyte growth factor (KGF) polypeptide, a Migration-stimulating factor (MSF)
polypeptide, a Macrophage-stimulating protein (MSP) polypeptide, a Myostatin (GDF-8)
polypeptide, a Neuregulin polypeptide, a Neuregulin 1 (NRG1) polypeptide, a Neuregulin 2
(NRG2) polypeptide, a Neuregulin 3 (NRG3) polypeptide, a Neuregulin 4 (NRG4) polypeptide,
a Neurotrophin polypeptide, a Brain-derived neurotrophic factor (BDNF) polypeptide, a Nerve
growth tactor (NGF) polypeptide, a Neurotrophin-3 (NT-3) polypeptide, a Neurotrophin-4
{NT4) polypeptide, a Placental growth factor (PGF) polypeptide, a Platelet-derived growth
factor (PDGF) polypeptide, a Renalase (RINLS) polypeptide, an anti-apoptotic survival factor
polypeptide, a T-cell growth factor (TCGF) polypeptide, a Thrombopotetin (TPO) polypeptide, a
Transtorming growth factor polypeptide, a Transforming growth factor alpha (TGF-«}
polypeptide, a Transforming growth factor beta (TGF-£) polypeptide, a Tumor necrosis factor-
alpha {(TINF-a} polypeptide, a Vascular endothelial growth factor (VEGF) polypeptide, and a
Wt Signaling Pathway polypeptide.

i0148] Distinct IL-2 polypeptides were produced and shown to express activity for the high

affinity receptor and each allows for the conjugation of a linker to a distinct amino acid site
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available to attach the therapeutic compound payload. One IL-2 polypeptide produced 15 the
Human Mat IL2 wild-type, and another is the Human Mat 1L2 wild-type Cys-N-paositions. There
are seven Lys residues identified in the first structure which are available for conjugation (FIG.
). In the second structure, there are a total of three Cys residues present (two form a disulfide
bond and and are not available for bioconjugation). Each of these distinct proteins can be
conjugated using either the Cys or Lys amino acid residues through a series of different
chenustries (FIGS. 2-43.[11, 12, 13, 14] The Cys residue has been functionalized in the first 20
{(Series A through T) reaction shown. The resulting linkage is shown in FIG. 3. The Lys residue
has also been functionalized through chemical reactions as shown in FIG. 3. FIG. 3 also shows
the resulting products from the conmjugation as series U through AC. Other amino acid residues
can be used to conjugate linkers and payloads for the formation of site specific therapeutic
compound conjugates. FIG. 4 shows examples of additional Lys-specific conjugations. In some
embodiments, the IL-2 polypeptide of the compounds of the disclosure (e.g., compounds of
Formula (1) or Formula (1T}, or pharmaceutically acceptable salts, solvates, hydrates, isomers,
or tautomers thereot) is a wild-type human 1L-2 polypeptide or a known mutant or variant
thereof.

{0149 [1L-2 polypeptides or bio-active homolog polypeptides produced in the disclosure are
detailed in Table 4. The IL-2 polypeptides or bio-active homolog polypeptides of Table 4 may
exhibit increased half life and solubility compared to wild-type human IL-2. These [L-2
polypeptides or bio-active homolog polypeptides also have an increased number of cysteines
compared to wild-type human H.-2 yet retain high affinity for IL-2R, even after conjugation with

a linker and a therapeutic compound.

Table 4: 1L-2 Polypeptides

SEQID NQ Amino acid sequence
ang Name

SEQID NO:1 APTSSSTKKTOQLOLEHLLEDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLOCL
-2 C12558 EEELKPLEEVLNLAGSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
(WT, human} | WITFSQSHSTLT

SEQIDNO:2 | MVKQIESKTAFQEALDAAGDKLVVVDFSATWCGPCKMIKPFFHSLSE
UniProtkB/sw | KYSNVIFLEVDVDDCQDVASECEVKCMPTFQFFKKGQK VGEFSGAN
iss-Prot: KEKLEATINELVGSAMAPTSSSTKKTQLGLEHLLLDLOMILNGINNYK
P10599.3 NPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFH
(TXNY/UniProt | LRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFSQSHS
KB - TLT
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PEOSES (1L2
HUMAN}
+GSAM linker,
-2 C1258
mutant

SEQID NO:3 APTSSSTHKTOQLOLEHLLEDLOMILNGINNYIKNPKLTRMLTFKFYMPKKATELKHLOCL
Human Mat EEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
L2 Wt WITFCQSHSTLT

SEGID NG:4 CAPTSSSTRKKTQLOLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQC
Human Mat LEEELKPLEEVLNLAQSKNFHLRPRDLUSNINVIVLELKGSETTFMUCEYADETATIVEFLNR
IL-2 WT Cys- WITFCQSHSTLT

N-positions

[0150] In some embodiments, the IL-2 polypeptides or bio-active homolog polypeptides of the
disclosure have at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 959%,
at least 96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, ai least
99.7%, at least 99 8%, at least 99.9%, or 100% amino acid sequence identity to an amino acid
sequence of Table 4. In some embodiments, the TL-2 polypeptides or bio-active homolog
polypeptides of the disclosure have at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%%, at least 99%, at least 99.5%, at least
99.6%, at least 99.7%, at least 99 8%, at least 99.9%, or 100% amino acid sequence identity to
SEQ ID NG:1 or SEQ ID NG:Z

{0151} Hormones are any member of a class of signaling molecules produced by glands in,
multicellular organisms that are transported by the circulatory system to target distant organs to
regulate physiology and behavior. Hormones have diverse chemical structures, mainly of three
classes: eicosanoids, steroids, and amino acid/protein derivatives (amines, peptides, and
proteins}. The glands that secrete hormones comprise the endocrine signaling system. The term
hormone is sometimes extended to include chemicals produced by cells that affect the same cell
(autocrine or intracrine signalling) or nearby cells (paracrine signalling).

{0152} Hormones are used to communicate between organs and tissues for physiological
regulation and behavioral activities, such as digestion, metabolism, respiration, tissue function,
sensory perception, sleep, excretion, lactation, stress, growth and development, movement,
reproduction, and mood. Hormones atfect distant cells by binding to specific receptor proteins in
the target cell resulting in a change in cell function. When a hormone binds to the receptor, it

results in the activation of a signal transduction pathway that typically activates gene
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transcription resulting o increased expression of target proteins; non-genomic effects are more
rapid, and can be synergistic with genomic effects. Amino acid-based hormones (amines and
peptide or protein hormones) are water-soluble and act on the surface of target cells via second
messengers; steroid hormones, being lipid-soluble, move through the plasma membranes of
target cells (both cytoplasmic and nuclear) to act within their nuclei. Examples of hormones used
in the disclosure include, but are not limited to: Melatonin, Serotonin, Thyroxine, Epinephrine,
Norepinephrine, Dopamine, an Antimullerian polypeptide, an Adiponectin polypeptide, an
Adrenocorticotropic Hormone polypeptide, an Angiotensinogen polypeptide, Auntidiuretic
Hormone, Atrial Natriuretic Peptide, a Calcitonin polypeptide, a Cholecystokinin polypeptide, a
Corticotrophin-Releasing Erythropotetin polypeptide, a Follicle Stirnulating Hormone
polypeptide, a Gastrin polypeptide, a Ghrelin polypeptide, a Glucagon polypeptide, a Growth
Hormone-Releasing Hormone polypeptide, a Human Chorionic Growth Hormone polypeptide,
an Insulin polypeptide, an Insulin-Like Growth Factor polypeptide, a Leptin polypeptide, a
Luteinizing Hormone polypeptide, a Melanocyte Stimulating Hormone, an Orexin polypeptide,
an Oxytocin polypeptide, a Parathyroid Hormone polypeptide, a Prolactin polypeptide, a
Secretin polypeptide, Aldosterone, Testosterone, Androstenedione, Estradiol, Progesterone, a
Lipotropin polypeptide, a Brain natriuretic peptide polypeptide, Histamine, an Endothelin
polypeptide, and Enkephalin.

[0183] In some embodiments, X is selected from the group consisting of an Acylation
stimulating protein polypeptide, an Adipokine polypeptide, an Albinterferon polypeptide, a
Cerberus polypeptide, a Colony-stimulating factor polypeptide, an Erythropoietin polypeptide, a
FMS-like tyrosine kinase 3 ligand polypeptide, a Globulin component polypeptide, a
Macrophage Activating Factor polypeptide, a Granulocyte colony-stimulating tactor
polypeptide, a Gramulocyte-macrophage colony-stimulating factor polypeptide, a Hepatocyte
growth factor polypeptide, an IL-17 polypeptide, an IL-10 polypeptide, an Inflammasome
polypeptide, an Interferome polypeptide, an Interferon polypeptide, an lnterferon beta-1a
polypeptide, an Interferon beta-1b polypeptide, an Interferon gamma polypeptide, an Interferon
type I polypeptide, an Interferon type I polypeptide, an Interferon type HI polypeptide, an
Interleukin polypeptide, an Interleukin 1 receptor antagonist polypeptide, an Interleukin 8
polypeptide, a Leukemia inhibitory factor polypeptide, a Leukocyte-promoting factor
polypeptide, a Lymphokine polypeptide, a Lymphotoxin polypeptide, a Lymphotoxin alpha

polypeptide, a Lymphotoxin beta polypeptide, a Macrophage colony-stimulating factor
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polypeptide, a Macrophage inflammatory protein polypeptide, a Macrophage-activating factor
polypeptide, a Monokine polypeptide, a Myokine polypeptide, a Myonectin polypeptide, a
Nicotinamide phosphoribosyltransferase polypeptide, an Oncostatin M polypeptide, an
Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a Proinflammatory cytokine
polypeptide, a Promegapoietin polypeptide, a Receptor activator of nuclear factor kappa-B
ligand polypeptide, a Stromal cell-derived factor 1 polypeptide, an adrenomedullin polypeptide,
an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone morphogenetic
protein polypeptide, a Ciliary neurotrophic factor polypeptide, an Interfeukin-6 polypeptide, an
Epidermal growth factor polypeptide, an Ephrin Al polypeptide, an Ephrin A2 polypeptide, an
Ephrin A3 polypeptide, an Ephrin A4 polypeptide, an Ephrin AS polypeptide, an Ephrin Bl
polypeptide, an Ephrin B2 polypeptide, an Ephrin B3 polypeptide, a Fibroblast growth factor
polypeptide, a Fibroblast growth factor 1 polypeptide, a fibroblast growth factor 2 polypeptide, a
Fibroblast growth factor 3 polypeptide, a Fibroblast growth factor 4 polypeptide, a fibroblast
growth factor 5 polypeptide, a Fibroblast growth factor 6 polypeptide, a Fibroblast growth factor
7 polypeptide, a fibroblast growth factor B polypeptide, a Fibroblast growth factor 9 polypeptide,
a Fibroblast growth factor 10 polypeptide, a Fibroblast growth factor 11 polypeptide, a
Fibroblast growth factor 12 polypeptide, a Fibroblast growth factor 13 polypeptide, a Fibroblast
growth factor 14 polypeptide, a Fibroblast growth factor 15 polypeptide, a Fibroblast growth
factor 16 polypeptide, a Fibroblast growth factor 17 polypeptide, a Fibroblast growth factor 18
polypeptide, a Fibroblast growth factor 19 polypeptide, a Fibroblast growth factor 20
polypeptide, a Fibroblast growth factor 21 polypeptide, a Fibroblast growth factor 22
polypeptide, a Fibroblast growth factor 23 polypeptide, a Foetal Bovine Somatotrophin
polypeptide, a Glial cell line-derived neurotrophic factor polypeptide, a Neurturin polypeptide, a
Persephin polypeptide, an Artemin polypeptide, a Growth differentiation factor-9 polypeptide, a
Hepatoma-derived growth factor polypeptide, an Insulin polypeptide, an Insulin-like growth
factor polypeptide, an Insulin-like growth factor-1 polypeptide, an Insulin-like growth factor-2
polypeptide, an IL-1 polypeptide, an IL-2 polypeptide or bio-active homolog thereof] an 1L-3
polypeptide, an HL.-4 polypeptide, an IL-5 polypeptide, an 1L-6 polypeptide, an [L-7
polypeptide, a Keratinocyte growth factor polypeptide, a Migration-stimulating factor
polypeptide, a Macrophage-stimaulating protein polypeptide, a Myostatin polypeptide, a
Neuregulin 1 polypeptide, a Neuregulin 2 polypeptide, a Neuregulin 3 polypeptide, a Neuregulin

4 polypeptide, a Brain-derived neurotrophic factor polypeptide, a Nerve growth factor
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polypeptide, a Neurotrophin-3 polypeptide, a Neurotrophin-4 polypeptide, a Placeuntal growth
factor polypeptide, a Platelet-derived growth factor polypeptide, a Renalase polypeptide, an anti-
apoptotic survival factor polypeptide, a T-cell growth factor polypeptide, a Thrombopoietin
polypeptide, a Transforming growth factor alpha polypeptide, a Transforming growth factor beta
polypeptide, a Tumor necrosis factor-alpha polypeptide, a Vascular endothelial growth factor
polypeptide, and a Wat Signaling Pathway polypeptide.

{0154} In some embodiments of the compound of Formula (IT) or Formula (I}, X5 1s a linker,
which can take many forms as shown herein. In some embodiments of the compound of
Formula (11} or Formula (1), Xz is a cleavable linker. In some embodiments of the compound of
Formula (ID) or Formula (1), X2 1s a non-~cleavable linker. In some embodiments of the
compound of Formula (I} or Formula (111}, Xz 1s a mixture of X2y and Xoc, wherein Xop is a
finker that is bound to one Cys residue on Xi, X20 18 a linker that is bound to two different Cys
residues on X, 7 1s a combination of nl and n2, wherein nl corresponds to the number of Xo
moieties bound to X1 and n2 corresponds to the number of Xac rooieties bound to X1, and the
combination of nl and n2 hasasum of 2, 3, 4,5, 6,7, 8,9, 10, or 11. In some embodiments,
each X2 bound to X ts an Xob moiety. In some embodiments, each Xz bound to X1 is an Xac
motety. In some embodiments of the compound of Formula (1) or Formula (HI), Xz is a linker
listed in Table 5, wherein the left side of Xo, as drawn, 1s bound to X, and the right side of X5,
as drawn, is bound to X3, In Table 5, R = H, alkyl, aryl, arylalkyl, glycol ether, or an additional

glycol linker attaching to the therapeutic compound.
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Exemplary X, Linkers
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Table 5

Structure

Compound

Number

K-1

Cleavable
linker

K-2

{Cleavable
linker

K-3

{Cleavable
linker

K-4

{Cleavable
linker

K-5

Cleavable
linker

K-6

Cleavable
linker
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K-7

Cleavable
finker

K-8

Cleavable
linker

K-9

Cleavable
linker

K-10

Cleavable
linker

K-11

Cleavable
linker

K-12

Cleavable
linker

0

1



PCT/US2019/041486

OH

WO 2020/014541

.W
7 7 N g
;w: \iiix\,‘m b Kks(m,
.uuc .,.huu\i\tu\x w u e
\
2L
7/ 13
Oy 7
et 4
e ,
4 M
3 /
{ 4
Y >,
" "
¢
( «J. \
fzv!!i.%ﬁ
RS
RS
(o]
2 L £
K] Ke Ko
{0 L] [
Ln s S
d 3 i
N = o2 S

1

1




WO 2020/014541 PCT/US2019/041486

K-16
Cleavable
finker

K-17
Non-cleavable
finker

Q \I‘z‘
!
.p‘x_ o~
P
'\\ i
N
T Q
K-18 e
‘ £ "“{ 3
Non-cleavable | » & | i
finker N o
K-19
Cleavable
linker

102




WO 2020/014541 PCT/US2019/041486

K-20
Cleavable
finker

{01551  In some embodiments of the compound of Formula (I1) or Formula (I}, Xz is a
cleavable linker selected from the group consisting of K-1, K-2, K-3, K-4, K-5, K-6, K-7, K-§,
K-9, K-10, K-11, K-12, K-13, K-14, K-15, K-16, K-19, and K-20.

{0156} In some embodiments of the compound of Formula (IT) or Formula (I}, Xz is a
cleavable linker and ts selected from the group consisting of K-1 and K-19.

{01587] In some embodiments of the compound of Formula {IT) or Formula (1), X» 15 a non-
cleavable linker selected from the group consisting of K~17 and K-~18.

{0158] In some embodiments of the compound of Formula (IT) or Formula (I}, Xsis a
mixture of Xop and Xz, wherein Xy 18 a linker that is bound to one Cys residue on X1, Xacisa
hinker that is bound to two different Cys residues on Xy, # 15 a combination of nl and n2,
wherein nl corresponds to the number of Xop moteties bound to X1 and n2 corresponds to the
number of X;c moieties bound to X1, and the combination of nl and n2 hasasum of 2, 3, 4, 5, 6,
7,8,9, 10, or 11. In certain such embodiments, Xob 15 K-~1 and Xac is K-19. In some
embodiments of the compound of Formula (1) or Formula (I}, when X5 1s a mixture of X and
Xz, Xov 18 selected from the group consisting of K-1, K-2, K-4, K-6, K-8, K-11, K-13, K-15, K-
17, and K-18 and Xoc i1s K-19. In some embodiments, each X3 bound to X is an Xop moiety. In
certain such embodiments, #1s nl, wherein nl corresponds to the number of Xo» moieties bound
to X1, In some embodiments, each Xo bound to X1 is an Xoc moiety. In certain such

embodiments, # 1s n2, wherein 02 corresponds to the nurnber of Xo: moieties bound to X
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{01891 In some embodiments of the compound of Formula (IT) or Formula (I}, X513 a
therapeutic compound as detailed herein.

{0160] In some embodiments, the compound of Formula (IF) or Formula (T} is a compound

listed in Tables 6 and 7, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautormer thereot, wherein X is is a biologically active polypeptide or hormone or if the
compound is of Formula (11}, an H.-2 polypeptide or a bio-active homolog polypeptide thereof,
andnis1,2,3,4,56,7 8,9, 100r 11. In Table 6, R =H, alkyl, aryl, arylalkyl, glycol ether, or
an additional glycol linker attaching to the therapeutic compound; qis 1, 2,3, or4;nlis 1, 2, 3,

4,5,6,7,8,9 orl10;andn2is 1,2, 3,4,5,6,7 8, 9, or 10, wherein the combination of nl and
nZhasasumof2,3,4,5,6,7,8,9 10, or 11.

Table 6: Exemplary Compounds of Formula (I} or Formula (1II) for Treating

Immunological Disorders
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Table 7: Exemplary Compounds of Formula (1) or Formula (I11) for Treating Cancer
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i0161] In some embodiments, the compound of Formula (If) or Formula (1), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49.

i0162] In some embodiments, the compound of Formula (If) or Formula (1), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-4&, and B-49.

{0163] In some embodiments, the compound of Formula (IF) or Formula (Iff), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32

{0164] In some embodiments, the compound of Formula (IT) or Formula (11T), or a
pharmaceutically acceptable salt, solvate, hydrate, 1somer, or tautomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, whereinnis 1,2, 3, 4, 5, or 6, and X
is an IL-2 polypeptide or a bin-active homolog polypeptide thereof comprising an amino acid

sequence set forth in SEQ ID NO:1 or SEQ 1D NO:2. In certain such embodiments, the 1L-2
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polypeptide or the bio~-active homolog polypeptide thereof comprises the amino acid sequence
set forth in SEQ D NO:2. In some embodiments, the IL-2 polypeptide or the bio-active
homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ 1D NO: 1.
{0165 In some embodiments, the compound of Formula (If) or Formula (I1), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, whereinnis 1,2,3,4, 5, or 6, and Xi
is an IL-2 polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid
sequence set forth in SEQ ID NO:1 or SEQ ID NGO:2. In certain such embodiments, the IL-2
polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid sequence
set forth in SEQ ID NG:2. In some embodiments, the 1L-2 polypeptide or the bio-active
homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ ID NO: 1.
{0166] In some embodiments, the compound of Formula (IT) or Formula (1), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein
nis 1,2, 3,4, 5, or 6, and Xy 1s an IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence set forth in SEQ ID NO:1 or SEQ ID N(O:2. In certain such
embodiments, the TL.-2 polypeptide or the bio-active homolog polypeptide thereof comprises the
amino acid sequence set forth in SEQ 1D NO:2. In some embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
D NG

{0167} In some embodiments, the compound of Formula (IF) or Formula (Iff), ora
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tavtomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, whereinnis 1, 2. 3, 4, 5, or 6, and X4
is an 1L.-2 polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid
sequence having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at
least 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID
NO:1 or SEG ID NO:2. In certain such embodiments, the 11.-2 polypeptide or the bio-active
homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ ID NO:2. In
someembodiments, the IL-2 polypeptide or the bic-active homolog polypeptide thereof

comprises the amino acid sequence set forth in SEQ D NG 1.
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{0168] In some embodiments, the compound of Formula (IF) or Formula (ITT), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, whereinmis 1, 2,3, 4, 5 or 6, and X
is an [L-2 polypeptide or a big-active homolog polypeptide thereof comprising an amino acid
sequence having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%0, at least 96%, at least 97%, at least 98%, at ieast 99%, ai least 99.5%, at least 99 6%, at
feast 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID
NO:1 or SEQ ID NO:2. Tn certain such embodiments, the IL-2 polypeptide or the bio-active
homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ ID NGO:2. In
some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide thereof
comprises the amino acid sequence set forth in SEQ ID NG 1.

{0169] In some embodiments, the compound of Formula (IT) or Formula (I}, or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein
nis 1,2, 3,4, 5, or 6, and Xy 1s an IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, at least 99.5%,
at least 99.6%, at least 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence
identity to SEQ 1D NO:1 or SEQ ID NO:2. In certain such embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the arino acid sequence set forth in SEQ
D NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof coruprises the amino acid sequence set forth in SEQ ID NO: L.

01701 In some embodiments, the compound of Formula (If) or Formula (1), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein nis 1 or 2, and Xi is an IL-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence set
forth in SEQ 1D NG:1 or SEQ ID NO:2. In certain such embodiments, the [L-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
D NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO: 1

0171 In some embodiments, the compound of Formula (If) or Formula (1), or a

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
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the group consisting of B-1, B-30, B-31, B-48, and B-49, wheremn s 1s 1 or 2, and Xy is an [L-2
polypeptide or a bic-active homolog polypeptide thereof comprising an amino acid sequence set
forth in SEQ ID NO:1 or SEQ ID NGO:2. In certain such embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
ID NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ 1D NO: 1,

{0172} In some embodiments, the compound of Formula (IF) or Formula (Iff}, or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein
mis 1 or 2, and X is an 1L-2 polypeptide or a bic-active homolog polypeptide thereof
comprising an amino acid sequence set forth in SEQ ID NO:1 or SEQ ID NO:2. In certain such
embodiments, the IL.-2 polypeptide or the bioc-active homolog polypeptide thereof comprises the
amino acid sequence set forth in SEQ 1D NO:2Z. In some embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
D NG

{0173] In some embodiments, the compound of Formula (IF) or Formula (1i1), ora
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected trom
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein nis 1 or 2, and X1 is an IL-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence
having at least 90%, at least 91%, at least 92%, at igast 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
feast 99 8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID NO:1 or SEQ ID
NO:2. In certain such embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ 1D NO:2. In some embodiments,
the IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid
sequence set forth in SEQ 1D NO: 1

{0174} In some embodiments, the compound of Formula (IT) or Formula (11T), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-4%, and B-49, whereinnis ! or 2, and Xy is an IL-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence
having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least

96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
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least 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID NO:1 or SEQ ID
NO:2. In certain such embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO:2. In some embodiments,
the I[L-2 polypeptide or the bio-active homolog polypeptide thereot comprises the amino acid
sequence set forth in SEQ 1D NO: 1.

{0175] In some embodiments, the compound of Formula (IF) or Formula (1i1), ora
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, 1s B-32, wherein
mis 1 or 2, and Xu s an IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least 98%%, at least 99%, at least 99.5%,
at least 99.6%, at least 99.7%, at least 99 8%, at least 99.9%, or 100% amino acid sequence
identity to SEQ ID NO:1 or SEQ ID NO:2. In certain such embodiments, the TL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
ID NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ 1D NO: 1,

{0176} In some embodiments, the compound of Formula (IF) or Formula (Iff}, or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein m1s 3 or 4, and X1 1s an IL-2
polypeptide or a bic-active homolog polypeptide thereof comprising an amino acid sequence set
forth in SEQ ID NO:1 or SEQ ID NG:2. In certain such embodiments, the HL-2 polypeptide or
the bioc-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
D NG:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ 1D NO: 1,

{0177} In some embodiments, the compound of Formula (IF) or Formula (Iff), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein n1s 3 or 4, and Xy 1s an [L-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence set
forth in SEQ 1D NO:1 or SEQ ID NO:2Z. In certain such embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
1D NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide

thereof comprises the amino acid sequence set forth in SEQ ID NO: 1.
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{0178] In some embodiments, the compound of Formula (IF) or Formula (ITT), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, 1s B-32, wherein
ris 3 or 4, and X, 1s an IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence set forth tn SEQ 1D NG:1 or SEQ ID NO:2. In certain such
embodiments, the 1L-2 polypeptide or the bic-active homolog polypeptide thereof comprises the
amino acid sequence set forth in SEQ 1D N(G:2. In some embodiments, the L.-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
IDNO: L

01791 In some embodiments, the compound of Formula (If) or Formula (1), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein # 15 3 or 4, and X1 is an IL-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence
having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
feast 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID NO:1 or SEQ ID
N{(»2. In certain such embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO:2. In some embodiments, the
IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid
sequence set forth in SEQ 1D NO: 1.

{0180] In some embodiments, the compound of Formula (IT) or Formula (1), or a
pharmaceutically acceptable salt, sclvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein s 18 3 or 4, and X is an [L-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence
having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
least 99 8%, at least 99.9%, or 100% amino acid sequence identity to SEQ 1D NO: 1 or SEQ ID
NO:2. In certain such embodiments, the 1L-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO:2. In some embodiments, the
IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid

sequence set forth in SEQ ID NO: 1.
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{0181] In some embodiments, the compound of Formula (IF) or Formula (ITT), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, 1s B-32, wherein
ris 3 or 4, and X, 1s an IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least 98%4, at least 99%, at least 99.5%,
at least 99.6%, at least 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence
identity to SEQ ID NO:1 or SEQ 1D NG:2. In certain such embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
1D NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO: 1.

{0182] In some embodiments, the compound of Formula (IF) or Formula (Iff), ora
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tavtomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein nis 5 or 6, and X1 is an IL-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence set
forth in SEQ ID NO:1 or SEQ ID NGO:2. In certain such embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
ID NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO: 1.

{0183] In some embodiments, the compound of Formula (IF) or Formula (Iff), ora
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tavtomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein n#1s 5 or 6, and Xi 15 an [L-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence set
forth in SEQ 1D NO:1 or SEQ 1D NO:2. In certain such embodiments, the IL-2 polypeptide or
the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
I3 NO2. In some embodiments, the [L-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO: 1.

{0184] In some embodiments, the compound of Formula (IF) or Formula (11), ora
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, 1s B-32, wherein
71s 5 or 6, and X1 is an IL-2 polypeptide or a bic-active homolog polypeptide thereof
comprising an amino acid sequence set forth in SEQ D NO:1 or SEQ 1D NO:2. In certain such

embodiments, the 1L-2 polypeptide or the bio-active homolog polypeptide thereof comprises the
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amino acid sequence set forth in SEQ ID NG:2. In some embodiments, the TL-2 polypeptide or
the big-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
D NG: L

{0185] In some embodiments, the compound of Formula (If) or Formula (I1), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein s is 5 or 6, and Xi is an IL-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence
having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
least 99.8%, at least 99.9%, or 100% aminoc acid sequence identity to SEQ ID NO:1 or SEQ ID
NO:2. In certain such embodiments, the [L-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino actd sequence set forth in SEQ ID NO:2. In some embodiments, the
IL-2 polypeptide or the bic-active homolog polypeptide thereof comprises the amino acid
sequence set forth in SEQ ID NGO 1

{0186} In some embodiments, the compound of Formula (IF) or Formula (Iff), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein nis S or 6, and Xy 1s an [L-2
polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid sequence
having at least 90%, at least 91%, at least 92%, at lgast 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
feast 99 8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID NO:1 or SEQ ID
NO:2. In certain such embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ 1D NO:2. In some embodiments, the
IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid
sequence set forth in SEQ 1D NO: 1

{0187] In some embodiments, the compound of Formula (IT) or Formula (11T), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, ts B-32, wherein
nis 5 or 6, and Xu is an {L-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, at least 99.5%,

at least 99.6%, at least 99.7%, at least 99 8%, at least 99.9%, or 100% amino acid sequence
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identity to SEQ ID NO:1 or SEQ ID NOG:2. In certain such embodiments, the TL-2 polypeptide or
the big-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ
1D NO:2. In some embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide
thereof comprises the amino acid sequence set forth in SEQ ID NO: 1

{0188] In some embodiments, the compound of Formula (IT) or Formula (11T), or a
pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, Xz is a mixture of
Xop and Xae, wherein Xop 15 a linker that is bound to one Cys residue on X, Xoc is a linker that is
bound to two different Cys residues on X1, # is a combination of nl and n2, wherein the
combination of nl andn2 hasasumof 1,2, 3,4, 5, or 6, and X is an IL-2 polypeptide or a bio-
active homolog polypeptide thereof comprising an amino actd sequence set forth tn SEQ 1D
NO:1or SEQ ID NO:2. In certain such embodiments, the compound of Formula (IT) or Formula
(I}, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, 1s B-49,
In certain such embodiments, nl is 2 or 3 and n2 is 1. In certain such embodiments, nl is 2 and
n21s 1. In some embodiments, nl 153 3 and n2 13 1. In some embodiments, the compound of
Formula (I) or Formula (II1), or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof] is B-49, wherein X1 is an 1L-2 polypeptide or a bio-active homolog
polypeptide thereof comprising an amino acid sequence set forth in SEQ 1D NO:1 or SEQ 1D
NO:2, and nl is 2 or 3 and n2 15 1. In some embodiments, the compound of Formula (IT) or
Formula (111}, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer
thereof, 1s B-49, wherein X is an [L-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence set forth in SEQ D NO:2, andnlis2or3 andn2is 1. In
some embodiments, the compound of Formula (I1) or Formula (I11), or a pharmaceutically
acceptable salt, solvate, hydrate, tsomer, or tautomer thereof, is B-49, wherein X is an HL.-2
polypeptide or a bic-active homolog polypeptide thereof comprising an amino acid sequence set
forthin SEQIDNG: 1, andnl s 2 or3 and n21s 1.

{01891 In some embodiments, the compound of Formula (If) or Formula (1), or a
pharmaceutically acceptable salt, solvate, hydrate, 1somer, or tautomer thereof, X318 a mixture of
Xop and Xae, wherein Xop is a linker that is bound to one Cys residue on Xy, Xoc 1s a linker that is
bound to two different Cys residues on X1, # 15 a combination of nl and n2, wherein the
combination of nt and n2 hasasum of 2, 3, 4, 5, or 6, and X is an H.-2 polypeptide or a bio-
active homolog polypeptide thereof comprising an amino acid sequence having at least 90%, at

least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at
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feast 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%%, ai least 99.8%, at least
99.9%, or 100% amino acid sequence identity to SEQ 1D NG:1 or SEQ ID NO:2. In certain
such embodiments, the compound of Formula (I} or Formula (1T}, or a pharmaceutically
acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-49. In certain such
embodiments, nl 1s 2 or 3 and n2 1s 1. In certain such embodiments, nl is 2 and n2 i3 1. In some
embodiments, n1 is 3 and n2 ts 1. In some embodiments, the compound of Formula (1) or
Formula (II1}, or a pharmaceutically acceptable salt, solvate, hydrate, 1somer, or tautomer
thereof, is B-49, wherein X 18 an IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least 98%%, at least 99%, at least 99.5%,
at least 99.6%, at least 99.7%, at least 99 8%, at least 99.9%, or 100% amino acid sequence
identity to SEQ IDNG:1 or SEQIDNG:2, and nlis 2 or 3and n2 1s 1. In some ernbodiments,
the compound of Formula (I} or Formula (HI), or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, 1s B-49, wherein X is an IL-2 polypeptide or a bic-active
homolog polypeptide thereof comprising an amino acid sequence having at least 90%, at least
91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99%, at least 99.5%, at least 99.6%, at feast 99.7%, at least 99.8%, at least 99.9%,
or 100% amino acid sequence identity to SEQ IDNO:2 andnl 1s 2 or 3 and n2 is 1. In some
embodiments, the compound of Formula (I} or Formula (I}, or a pharmaceutically acceptable
salt, solvate, hydrate, isomer, or tautomer thereof, is B-49, wherein X1 is an IL-2 polypeptide or
a bio-active homolog polypeptide thereof comprising an amino acid sequence having at least
90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least
97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at least 99.8%, at
jeast 99.9%, or 100% amino acid sequence identity to SEQ D NG 1, and nl 1s 2 or 3 and n2 is
I

{01906] The disclosure s directed to compounds as described heretn and pharmaceutically
acceptable salts, solvates, hydrates, isomers, or tautomers thereof. The use of the terms “salt,”
“hydrate,” “solvate,” and the like, is intended to equally apply to the salt, hydrate, or solvate of
isomers, tautomers, or racemates of the disclosed compounds.

{0191] It should be understood that all isomeric forms are included within the present
disclosure, including mixtures thereof. The term “isomer” may refer to compounds that have the

same composition and molecular weight but differ in physical and/or chemical properties. The
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structural difference may be in constitution (geometric or positional 1somers) or in the ability to
rotate the plane of polarized light (stereoisomers). With regard to stereoisomers, the compounds
of the disclosure may have one or more asymmetric carbon atom and may occur as racemates,
racemic mixtures and as individual enantiomers or diastereomers. Individual isomers of the
compounds of the disclosure may, for example, be substantially free of other isomers, or may be
admixed, for example, as racemates or with all other, or other selected, isomers. If the compound
contains a double bond, the substituent may be in the E or Z configuration or ¢is or trans
configuration or mixtures of any of the foregoing. Disclosed assay results may reflect the data
collected for the racemic form, the enantiomerically pure form, or any other form in terms of
stereochemistry or constitution {(e.g., geometric or positional isomers).

{0192} The compounds of the disclosure may contain asymmetric or chiral centers, and,
therefore, exist 1n different stereoisomeric forms. The term “stereocisomers” may refer to the set
of compounds which have the same number and type of atoms and share the same bond
connectivity between those atoms, but differ in three dimensional structure. The term
“stereocisomer” may refer to any member of this set of compounds. For instance, a stereocisomer
may be an enantiomer or a diastereomer. It is intended that all sterecisomeric forms of the
compounds of the disclosure as well as mixtures thereof, including racemic mixtures, form part
of the present disclosure.

{0193} The term “enantiomers” may refer to a pair of stereoisomers which are non-
superimposable mirror images of one another. The term “enantiomer” may refer to a single
member of this pair of stereoisomers. The term “racemic” may refer to a 11 mixture of & pair of
enantiomers. Each compound herein disclosed may include all the enantiomers (which may
exist even in the absence of asymmetric carbons) that conform to the general structure of the
compound, unless the stereochemistry is specifically indicated. The compounds may bein a
racemic or enantiomerically pure form, or any other form in terms of stereochemistry. The
chiral centers of the present disclosure may have the S or R configuration as defined by the
IUPAC 1974 Recommendations. In some examples presented, the synthetic route may produce
a single enantiomer or a mixture of enantiomers. In some embodiments of the disclosure, the
compounds of the disclosure are enantiomers. In some embodiments, the compounds of the
disclosure are the (S)-evantiomer. In other embodiments, the compounds of the disclosure are
the (R)-enantiomer. In yet other embodiments, the compounds of the disclosure may be (+) or (-

} enantiomers.
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{0194] The term “diastereomers” may refer to the set of stereoisomers which cannot be made
superimposable by rotation around single bonds. For example, cis- and trans- double bonds,
endo- and exo-substitution on bicyclic ring systems, and compounds containing multiple
stereogentc centers with different relative configurations may be considered to be diastereomers.
The term “diasterecmer” may refer to any member of this set of compounds. In some examples
presented, the synthetic route may produce a single diastereomer or a mixture of diastereomers.
The disclosure may include diastereomers of the compounds described herein.

{0195] In some embodiments, pharmaceutical compositions of the disclosure may be enriched
to provide predominantly one enantiomer of a compound described herein. An enantiomerically
enriched nuxture may comprise, for example, at least 60 mol percent of one enantiomer, or more
preferably at least 75, at least 80, at least 85, at least 90, at least 95, at least 96, at least 97, at
feast 98, at least 99, at least 99.5 or even 100 mol percent. In some embodiments, the compound
described herein enriched in one enantiomer may be substantially free of the other enantiomer,
wherein substantially free may mean that the substance in question makes up less than 10%, or
fess than 5%, or less than 4%, or less than 3%, or less than 2%, or less than 1% as compared to
the amount of the other enantiomer, e g, in the pharmaceutical composition or compound
mixture. For example, if a pharmaceutical composition or compound mixture contains 98 grams
of a first enantiomer and 2 grams of a second enantiomer, it would be said to contain 98 mol
percent of the first enantiomer and only 2 mol percent of the second enantioruer.

{0196] In some embodiments, the pharmaceutical compositions of the disclosure may be
enriched to provide predominantly one diastereomer of a compound disclosed herein. A
diastereomerically enriched mixture may comprise, for example, at least 60 mol percent of one
diastereomer, or more preferably at least 75, at least 80, at least 85, at least 90, at least 95, at
feast 96, at least 97, at least 9§, at least 99, at least 99.5, or even 100 mol percent. In some
embodiments, the compound described herein enriched in one diastereomer may be substantially
free of other diastereomers, wherein substantially free may mean that the substance in question
makes up less than 10%, or less than 5%, or less than 4%, or less than 3%, or less than 2%, or
fess than 1% as compared to the amount of other disastereomers, ¢.g., in the pharmaceutical
composition or compound mixture.

{0197] Duastereomeric mixtures can be separated into their individual diastereomers on the
basis of their physical chemical differences by methods well known to those skilled in the art,

such as, for example, by chromatography and/or fractional crystallization. Enantiomers can be
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separated by converting the enantiomeric mixture tnto a diastereomeric mixture by reaction with
an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or
Mosher’s acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the
individual diastereomers to the corresponding pure enantiomers. Enantiomers can also be
separated by use of a chiral HPLC column. Also, some of the compounds of the disclosure may
be atropisomers or rotameric forms and are considered as part of this disclosure.

{0198} Compounds of the disclosure may exist in their tautomeric form {for example, as an
amide or imino ether). All such tautomeric forms are contemplated herein as part of the present
disclosure.

{0199] In some embodiments, the present disclosure provides compounds of Formula (1), (1),
or (111}, or pharmaceutically acceptable salts, solvates, hydrates, or tautomers thereof, or
pharmaceutical compositions comprising the compounds, or pharmaceutically acceptable salis,
solvates, hydrates, or tautomers thereof, wherein the isomeric form and/or stereochemistry is not
determined. All isomers, including stereoisomers, of Formula (I}, (11}, or (1), or
pharmaceutically acceptable salts, solvates, hydrates, or tautomers thereof, are hereby included
in the disclosure.

{0280] The disclosure may include pharmaceutically acceptable salts of the compounds
disclosed herein. A “pharmaceutically acceptable salt” may be acceptable for use in humans or
domestic animals and may refer to those salts that retain the biological effectiveness and
properties of the free forms, which are not biologically or otherwise undesirable. Representative
“pharmaceutically acceptable salts” may include, e.g., water-soluble and water-insoluble salts,
such as the acetate, amsonate {4,4-diaminostilbene-2,2-disulfonate), benzenesulfonate,
benzonate, bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calciom, calcium edetate,
camsylate, carbonate, chloride, citrate, clavulariate, dihvdrochloride, edetate, edisylate, estolate,
esylate, fiunarate, gluceptate, gluconate, glutamate, glycollylarsanilate, hexatluorophosphate,
hexyiresorcinate, hydrabamine, hydrobromide, hydrochioride, hydroxynaphthoate, 1odide,
sethionate, lactate, lactobionate, laurate, magnesium, malate, maleate, mandelate, mesylate,
methylbromide, methylnitrate, methylsultate, mucate, napsylate, nitrate, N-methylglucamine
ammonium salt, 3-hydroxy-2-naphthoate, oleate, oxalate, palmitate, pamoate, 1,1-methene-bis-
2-hydroxy-3-naphthoate, cinbonate, pantothenate, phosphate/diphosphate, picrate,

polygalacturonate, propionate, p-toluenesulfonate, salicylate, stearate, subacetate, succinate,
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sultate, sulfosalicylate, suramate, tannate, tartrate, teoclate, tosylate, triethiodide, and valerate
salts.

{0201} Pharmaceutically acceptable salts may also include both acid and base addition salts.
“Pharmaceutically acceptable acid addition salt” may refer to those salts which retain the
biological effectiveness and properties of the free bases, which are not biologically or otherwise
undesirable, and which may be formed with inorganice acids such as, but are not limited to,
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and
organic acids such as, but not limited to, acetic acid, 2,2-dichloroacetic acid, adipic acid, alginic
acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid, 4-acetamidobenzoic acid,
camphoric acid, camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid, carbonic
acid, cinnamic actd, citric acid, cyclamic acid, dodecyisulfuric acid, ethane-1,2-disulfonic acid,
ethanesulfonic acid, 2-hydroxyethanesulfonic acid, formic acid, fumaric acid, galactaric acid,
gentisic acid, glucoheptonic acid, gluconic acid, glucuronic acid, glutamic acid, glutaric acid, 2-
oxo-glutaric acid, glycerophosphoric acid, glycolic acid, hippuric acid, 1sobutyric acid, lactic
acid, factobionic acid, lauric acid, maleic acid, malic acid, malonic acid, mandelic acid,
methanesuifonic acid, mucic acid, naphthalene-1, 5-disulfonic acid, naphthalene-2-sulfonic acid,
I-hydroxy-2-naphthote acid, nicotinic acid, oleic acid, orotic acid, oxalic actd, palmitic acid,
pamoic acid, propionic acid, pyroglutamic acid, pyruvic acid, salicylic acid, 4-anunosalicylic
acid, sebacic acid, stearic acid, succinic acid, tartaric acid, thiocyanic acid, p-toluenesulfonic
acid, trifluorcacetic acid, undecylenic acid, and the like.

{0202] “Pharmaceutically acceptable base addition salt” may refer to those salts that retain the
biotogical effectiveness and properties of the free acids, which are not biologically or otherwise
undesirable. These salts may be prepared from addition of an inorganic base or an orgaunic base
to the free acid. Salts derived from inorganic bases may include, but are not limited to, the
sodium, potassium, lithium, ammonium, calcium, magnesium, iron, Zing, copper, manganese,
aluminum salts and the like. For example, inorganic salts may include, but are not limited to,
ammonium, sodium, potassium, calcium, and magnesium salts. Salts derived from organic bases
may include, but are not limited to, salts of primary, secondary, and tertiary amines, substituted
amines including naturally occurring substituted amines, cyclic amines and basic ion exchange
resins, such as ammonia, isopropylamine, trimethylamine, diethylamine, triethylamine,
tripropylamine, diethanclamine, ethanolamine, deanol, 2-dimethylaminoethanol, 2-

diethylaminoethanol, dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine,
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hydrabamine, choline, betaine, benethamine, benzathine, ethylenediamine, glucosamine,
methylglucamine, theobromine, triethanolamine, tromethamine, purines, piperazine, piperidine,
N-ethylpiperidine, polyamine resins and the like.

{0283] Compounds of the disclosure may exist as solvates. The term “solvate” may referfo a
complex of variable stoichiometry formed by a solute and solvent. Such solvents for the
purpose of the disclosure may not interfere with the biological activity of the solute. Examples
of suitable solvents include, but are not limited to, water, MeOH, EtOH, and AcOH. Solvates
wherein water is the solvent molecule are typically referred to as hydrates. Hydrates may
include compositions containing stoichiometric amounts of water, as well as compositions
containing variable amounts of water.

{0204] The compounds described herein further include all pharmaceutically acceptable
1sotopically labeled compounds. An “isotopically” or “radio-labeled” compound may be a
compound where one or more atoms are replaced or substituted by an atom having an atomic
mass or mass number different from the atomic mass or mass number typically found in nature
{i.e, naturally occurring). For example, in some embodiments, in the compounds described
herein hydrogen atoms are replaced or substituted by one or more deuterium or trittum. Certain
isotopically labeled compounds of this disclosure, for example, those incorporating a radiocactive
isotope, may be usetul in drug and/or substrate tissue distribution studies. The radicactive
isotopes tritium, i.e., "H, and carbon 14, 1.e., ¥*C, may be particularly useful for this purpose in
view of their ease of incorporation and ready means of detection. Substitution with heavier
isotopes such as deuterium, i.e., ’H, may afford certain therapeutic advantages resulting from
greater metabolic stability, for example, increased in vivo half-lite or reduced dosage
requirernents, and hence may be preferred in sore circumstances. Suitable 1sotopes that may be
incorporated in compounds described herein include but are not limited to *H (also written as D
for deuterium), “H (also written as T for tritium), 1'C, BC, ¢, PN, PN, B0, V0, 1O, 1¥F, 5,
CH, ¥Br, Br, °Br, 7Br, L Y4, 21 and P Substitution with positron emitting isotopes,

such as MC, ¥F, 1°0, and N, can be useful in Positron Emission Topography (PET) studies.
Methods of Synthesizing the Compounds

{02065] The compounds of the present disclosure {e.g., a compound of Formula (I}, (1), or

(1)), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof,
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may be made by a variety of methods, including standard chemistry. Suitable synthetic routes
are depicted in the schemes given herein.

{0206} The compounds disclosed herein (e.g., a compound of Formula (I}, (II), or (1If)), or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, may be
prepared by methods known in the art of organic synthesis as set forth in part by the following
synthetic schemes. In the schemes described herein, it is well understood that protecting groups
for sensitive or reactive groups are employed where necessary in accordance with general
principles or chemistry. Protecting groups are manipulated according to standard methods of
organic synthesis (T. W. Greene and P. G. M. Wuts, “Protective Groups in Organic Synthesis,”
Third edition, Wiley, New York 1999). These groups are removed at a convenient stage of the
compound synthesis using methods that are readily apparent to those skilled in the art. The
selection processes, as well as the reaction conditions and order of their execution, shall be
consistent with the preparation of compounds of disclosed herein (e.g., a compound of Formula
(1), (IT), or (HI}), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers
thereof.

{0207} Those skilled in the art will recognize if a stereocenter exists in the compounds
disclosed herein (e.g., a compound of Formula (1), (1), or (111)}, or pharmaceutically acceptable
salts, hydrates, solvates, isomers, or tautomers thereof. Compounds disclosed herein can exist as
enantiomeric or diastereomeric stereoisomers. Accordingly, the present disclosure includes all
possible sterecisomers {unless specified in the synthesis) and includes not only racemic
compounds but the individual enantiomers and/or diastereomers as well. When a compound is
desired as a single enantiomer or diastereomer, it may be obtained by stereospecific synthesis or
by resolution of the final product or any convenient intermediate. For example, enantiomerically
pure compounds of of the disclosure can be prepared using enantiomerically pure chiral building
blocks. Alternatively, racemic mixtures of the final compounds or a racemic mixture of an
advanced intermediate can be subjecied to chiral purification as described hergin to deliver the
desired enantiomerically pure intermediates or final compounds. In the instances where an
advanced intermediate is purified into its individual enantiomers, each individual enantiomer can
be carried on separately to deliver the final enantiomerically pure compounds of of the
disclosure. Resolution of the final product, an intermediate, or a starting material may be
affected by any suitable method known in the art. See, for example, “Stereochemistry of

Organic Compounds,” by E. L. Eliel, 5. H. Wilen, and L. N. Mander (Wiley-luterscience, 1994).
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{0208} The compounds described herein {e.g., a compound of Formula (1), (IT), or (II)), or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, may be
made from commercially available starting materials or synthesized using known organic,
inorganic, and/or enzymatic processes,

{0209] In certain aspects, such as for the production of biocactive polypeptides or hormones
utilized in the disclosure or for evaluating the biological acitivties of the compounds of the
disclosure (e.g., a compound of Formula (1), {(IT}, or (I}), or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof, the practice of the present disclosure will
employ, unless otherwise indicated, conventional technigues of molecular biology (including
recombinant techoiques), microbiology, cell biology, biochemistry, and immunology, which are
within the skill of the art. Such techniques are explained fully in the literature: “Molecular
Cloning: A Laboratory Monual.” second edition (Sambrook et al., 1989); “Oligonucleotide
Synthesis” (M. 1. Gait, ed., 1984), “dnimal Cell Culture” (R. 1. Freshney, ed., 1987); “Methods
in Enzymology” (Academic Press, Inc.); “Current Profocols in Molecular Biology” (F. M.
Ausubel et al., eds., 1987, and periodic updates); “FPCK: The Polymerase Chain Reaction,”
(Mullis et al, eds., 1994). Singleton et al., Dictionary of Microbiology and Molecular Biology
Znd ed., J. Wiley & Sous (New York, N.Y. 1994), and March, Advanced Organic Chemistry
Reactions, Mechanisms and Structure 4th ed., John Wiley & Sons (New York, NY. 1992),
provide one skilled in the art with a general guide to many of the terms used in the present

application.

Cleavable Linkers

16210} In some cases, the dipeptide based linkers described herein have been utilized as
cleavable groups for the delivery of therapeutic compound payloads in other constructs to cells
or tissue of interest. Several combinations of dipeptides have been utilized, with the valine-
citrulline (Val-Cit) and valinealanine (Val-Ala) as the most successtul combinations [15, 16, 17,
18, 19] The synthetic pathway leading to the synthesis of Val-Cit and Val-Ala dipeptides are
very similar and shown in the Scheme 1 herein. The amino group of Valine is initially protected
with a Fluorenyimethyloxycarbony! (Fmoc) group, followed by the activation of the carboxylic

acid group with N-Hydroxysuccimimide (NHS) to form compound 3. Compound 3 can then be
reacted with either citrulline or alanine in an aqueocus solution of NaHCO3 with DMF and THF

present to ensure proper solubility. The resulting compound 4 can be coupled to para-
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aminobenzylalcohol group (PABOH) using N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline
(“"EEDQ"), which leads to the formation of compound 5 [20] Removal of the Fmoc group may
be carried out with diethyl amine in DMF at room temaperature to give amino-alcohol 6.

Scheme ]
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{0211] Toimprove the stability of the heterobifunctional cross-linking reagent, 6-
maleimidohexanoic acid pentafluorophenyl ester (MHPf) may be prepared as a substitute for the
more popular 6-Maleimidohexanoic acid N-hydroxysuccinimide ester (MHSu}.[21] MHPf is
prepared in two steps in very good vields to give compound 11-a as shown herein in Scheme

2 [14] Subsequent reaction of compound 6 with MHP{ in BMF can provide a very good yield of
compound MC-Val-Cit-PABOH, compound 7.
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Scheme 2

@
R _ o
o I )
1 /O + HoNL PN AcOH
Py ~ e ~ OH AX
R 3
O
g-a 8-a
R F
Y /O 2
/5““/ O \ O F. A _F
—(5/ 'L /;-iil/ o \Y.// o
R N A TN A ] ?Eﬁ{ __Q?_g ______ - 7 L. JJ ; Ei
w/ - - - OH EtOAs | R /\»,//N\\// /\\v/\ ST TN, ,/J\\\\\m //“'\\.
. i o) F
© i
C F
18-a 11-a
RisH Cl Br,orl

{0212] As shown in Scheme 3, the MC-Val-Cit-PABOH 7 may be activated using two
different methods to facilitate the attachment of various therapeutic compound payloads to either
Cys or Lys residues of biologically active polypeptides, such as IL-2 polypeptides.

{0213] Initially, Bis(4-nitrophenyl} carbonate was reacted with compound 7 in the presence of
N,N-Diisopropylethylamine and DMF to give carbonate 12 [22] Alternatively, N,N-
disuccinimidyl carbonate can be used in a sumilar fashion under the same conditions. Both the p-

Nitrophenol and the N-Hydroxysuccinimde are great leaving groups in the subsequent reaction.
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Scheme 3
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As shown in Scheme 4, compound 12 may be reacted with the therapeutic compound

to form the resulting carbonyl compound 14. Compound 14 can take the form of a carbamate or

a carbonate, depending on whether the reactive site on the therapeutic compound is an amine or

an alcohol. The Fmoc group may then be removed from compound 14 using diethylamine in

DMF to give a near quantitative vield of compound 15.
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Scheme 4
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i0215] Asshown in Scheme 5, the free amine may then then reacted with PEGylated
bis(sulfosuccinimidyl)suberate (BS(PEG)s) to effect the formation of the monosubstituted amide

or compound 16,
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Scheme 5
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{0216] Alternatively, as shown in Scheme 6, the o, f-Bis(pentafluorphenyl-propionate)

penta(ethylene-glycol) (Bis-dPEGs-PFP ester) can be used to generate the mono-substituted
amide for greater stability in the subsequent conjugation to proteins in aqueocus solutions. The
second activation occurs by transforming the hydroxyl group into a chioride atom forming
compound 13. This reaction may be conducted in DMF, using thionyl chloride as the halogen
source. Atfter isolation of the chloride through precipitation of the product, the chloride product
13 undergoes an in-situ Finklestein reaction to generate the more reactive todide species. The
iodide species which reacts with secondary, tertiary and hetercaryl amines, either on the
therapeutic compound or a linker attached to the therapeutic compound, to form a quaternary
ammonium linkage that is stable under physiological conditions.{22] Compound 17 may then be
purified and used for the conjugation with Cys residues to form the desired bio-conjugate. If R in
Scheme 618 Cl L, or Br, and not H, the linker may form bonds with two different Cys residues
on the bioactive polypeptide. Functional rebridging of native disulfides may be utilized to retain
the structural integrity of the polypeptide and preserves receptor binding and function. The two
Cys residues which result from the reduction of the disulfide bond may be rebridged into a

functional disulfide using the dihalomaleimide.
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Scheme 6
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Glucuronide-Based Linkers
{02171 Glucuronide ts another scaffold that has utility 10 assisting the transport of active
biological agents and therapeutic compound payloads 1o a specific location [23, 24, 25, 26, 27}
As shown in Scheme 7, the synthesis of the transport molecule may be initiated with the
commercially available (25,3R,45,58,68-6-(methoxycarbonyl ytetrahydro-2H-pyran-2,3 4,5-
tetrayl tetraacetate} undergoing a mild bromide substitution of the acetate group through the
reaction of compound 18 with HBr in acetic acid to form compound 19. The bromide may be
replaced by reacting 4-hydroxy-3-nitrobenzaldehyde with silver oxide in acetonitrile resulting in
the formation of cormpound 28. Reduction of the formal group with sodiurs borohydride in
methanol to give compound 21, may be followed by the reduction of the nitro group by

palladium hydroxide to give the amino alcohol 22.
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Scheme 7

Ho 20
-~
//' ™.
i i
/JL\ O, Br o \/KN o,
HEr T PROH, Ag,D v %
AcOH e CHLCN O a0
Ac D,\\ \E/ J,O A el \\ f
oA UA aco™ Y oa
12 18 OAc
20
NaBH,
MeOH
OH _OH
(,/,7L\ p //f\\\
PN
0 TNk, . o e,
= iz
,‘J\ Ol W0 s . O
MeO™ T" MeOH e
A" ‘*E"” oA A \E/ O
QA DAL
22 2

{0218} As shown in Scheme 8, the amino group of compound 22 can be selectively reacted
with (9H-fluoren-9-yhmethyl (3~-chloro-3-oxopropyljcarbamate followed by the formation of the
unsymmetrical p-nitrophenyl carbonate using Bis(4-nitrophenyljcarbonate. The resulting
carbonate 24 can be reacted with the therapeutic compound resulting in the formation of either a
carbonate or a carbamate, depending on whether the reacting group on the therapeutic compound
is an alcohol or an amine. Deprotection of the acetate groups with LiOH, followed by the

removal of the Fmoc group with diethviamine gives compound 27.

144



WO 2020/014541

Scheme 8

MaQ ,
W L\ - ",
Acdl’ Ohe
OAc
22

/"“\,k R
NHFmeoo

2. PNP-CO-PNP, DIFEA

i LOH
. BtzNH

PCT/US2019/041486

Aoy \\E/ e
Ohg
;2
| HoBt
| DIPEA
O I
a0 -
MeC A “NH-Froc

QAc 25

{0219} As shown in Schemes 9 and 10, Compound 27 can be functionalized to react with

either the Cys or Lys residues on biologically active polypeptides, such as 1L-2 polypeptides.

For a bioconjugation to the Cys residue, the free amine on compound 27 can be reacted with the

heterobitunctional cross-linking reagent MC-OSu, or the highly reactive and more stable MHPE.

For the bioconjugation to the Lys residue, the free amine can be reacted with PEGylated

bis(sulfosuccininmidyl)suberate (BS(PEG)s) to effect the formation of the mono-substituted

amide or alternatively with the more stable Bis-dPEGs-PFP ester.
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{0228] The use of succinimidyl-4-(N-maleimidomethyl)cyclohexane-1-carboxylate (SMCC,

32} as a heterobifunctional group for labeling and conjugation of proteins has met with great
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success. As shown in Scheme 11, recently, a one pot synthesis of this material was establi
on multigram scale starting with frans-4-(aminomethylicyclohexane carboxylic acid 31.

Through the in situ formation of TFA-INHS, a 92% yield of compound 32 was obtained.

shed

Reacting compound 32 with amino groups linked to drug pavloads can produce non-cleavable

conjugates that can be reacted with available cysteine residues on proteins.

Scheme 12
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{0221}

Scheme 12 shows the synthesis of a non-cleavable linker using the maleiminde as the

key group to attach to a cysteine residue. With the incorporation of halogens on the maleimide,

multiple cysteine residues or sulfides resulting from the cleavage of a disulfide bond can react at

both halogenated positions. The synthesis of this versatile linker begins with the condensation

of maleic anhydride {with or without halogens) with 6-aminchexanotc acid in refluxing acid to

give a near guantitative yield of compound 16, Carboxylic acid 10 was converted to the

pentafiuoro ester through a DCC coupling in ethyl acetate to give compound 1. The

pentafluoro ester 11 is very amenable to displacement by amines under mild conditions to give a

non-cleavable drug conjugate, which can react with available cysteine residues.
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Representative Svatheses of Linkers of the Disclosure

Scheme 13
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102221 Asshown in Scheme 13, glycols of various lengths may be reacted with a catalytic
amount of sodium metal under anhydrous condition to promote the addition to tert-butyl acrylate
for the Michael Addition product 85. Next, maleimide may be reacted with glycol under
Mitsunobu conditions to produce compound 86 10 good yields [28] Deprotection of the tert-
butyl ester with trifluoroacetic acid may be followed by the esterification under Steglich
conditions with DIC and pentafluorophenol to give compound 88. An alternative approach to
the formation of the pentafluorophencl ester is the reaction of the carboxylic acid with
perfluorophenyt 2.2 2-triflucrcacetate (PPTA) in the presence of pyridine in DMF. The
conditions are very mild and produce very good yields of the pentafluoroester. NHS has
frequently been used used to form the activated ester. These methods aliow for the introduction

of halogenated maleimides as well as the thiophenol derivatives.
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{02231 Attachment of the payload to the drug conjugate often requires a functional linker with
very good solubility properties as well as serum stability. Glycols may be used in this capacity.
Below in schemes 14, 15, and 16, there are several approaches tor the synthesis of glycol side
chains that allow for easy attachment of both the payload as well as the conjugate linkers. In
Scheme 14, an ethylene glycol may be reacted with Tosyl chloride to produce the Bis-Tosylate.
The Bis-Tosylate may then be reacted with the Bis-tert-butyl carbamate to form compound 66.
Subsequent reaction with LiBr results in the bromide substitution of the tosylate to give
compound 67. In Schemes 14, 15, and 16, n18 1,2, 3,4, 5,6,7, 8,9, or 10

Scheme 14
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10224 Glycol 68 in Scheme 15 has a terminal chloride, which s available for substitution.
Sodium azide may be used to displace the chloride atom and the azide was then reduced with
triphenylphosphine followed by protection of the amine with Boc anhydride to give compound
78. The hydroxyl group may then be finally converted to a bromide using triphenylphosphine
and carbon tetrabromide.

Scheme 13
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{02251 In Scheme 16, the ditodinated glycol is reacted with the Bis-Boc-carbamate to produce
the Bis-Boc protected amino-iodo-glycel 73.

Scheme 16

Pharmaceutical Compositions and Administration

{0226} Compounds of the present disclosure {e.g., a compound of Formula (1) or (IIT}), or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, may be used
on their own but will generally be administered 1o the form of a pharmaceutical composition, in
which one or more disclosed compounds, is in assoctation with a pharmaceutically acceptable
carrier. Conventional procedures for the selection and preparation of suitable pharmaceutical
compositions are described in, for example, “Pharmaceuticals - The Science of Dosage Form
Designs,” M. E. Aulton, Churchill Livingstone, 1988, which is hereby incorporated by reference
in its entirety. The pharmaceutical compositions described herein may be used tn connection
with the methods of treatment, uses, and medicaments described herein. The formulation and
provision of suitable pharmaceutical compositions will be understood by those having ordinary
skill in the art.

{02271  Compounds of the present disclosure (¢.g., a compound of Formula (11} or (111}), or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereot, and
pharmaceutical compositions of the disclosure can be adnunistered in a variety of ways
including enteral, parenteral and topical routes of administration. For example, suitable modes of
administration include subcutaneous, 1ontophoretic, intravenous, wntramuscular, intraperitoneal,
subdural, intratumor, intertumor, and the like.

{0228] In some embodiments, the compounds of the present disclosure (e.g., a compound of
Formula (I1) or (111}}, or pharmaceutically acceptable salts, hydrates, solvates, isomers, or
tautomers thereof, and pharmaceutical compositions of the present disclosure may be
administered parenterally, subcutaneous, iontophoretic, intravenous, intramuscular,
intraperitoneal, subdural, intratumorally, intertumorally, or topically in dosage unit formulations
containing conventional nontoxic pharmaceutically acceptable carriers as desired. The term
parenteral as used herein includes subcutaneous injections, intravenous (both bolus and

infusion), intramuscular, intrasternal injection, or infusion technigues. In some embodiments, the
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pharmaceutical composition of disclosure comprising one or more compounds of the disclosure
{e.g., a compound of Formula (II) or (IlI}), or pharmaceutically acceptable salts, hydrates,
solvates, 1somers, or tautomers thereof, is for intravenous administration.

{02291 The terms “administer,” “administering,” or “administration” as used in this disclosure
may refer to either directly administering one or more disclosed compounds, or pharmaceutically
acceptable salts, hydrates, solvates, isomers, or tautomers thereof, or pharmaceutical
compositions to a subject.

{0230} A “patient” or “subject” may be an animal. In some embodiments, the animal s a
mammal, e.g., a human, mouse, rat, guinea pig, dog, cat, horse, cow, pig, or non-human primate,
such as a monkey, chimpanzee, baboon, or rhesus. In some embodiments, the animal 15 a fish,
bird, amphibian, reptile, or the like. In some embodiments, the subject is a human.

{0231] The disclosure includes pharmaceutical compositions comprising one or more
compounds disclosed herein {e.g., a compound of Formula (I1) or (1I}), or pharmaceutically
acceptable salts, hydrates, solvates, isomers, or tautomers thereof, and a pharmaceutically
acceptable carrier. Suitable pharmaceutically acceptable carriers include processing agents and
drug delivery modifiers and enhancers, such as, for example, calcium phosphate, magnesium
stearate, talc, monosaccharides, disacchandes, starch, gelatin, cellulose, methyl cellulose,
sodium carboxymethyl cellulose, dextrose, hydroxypropyl-f-cyclodextrin,
polyvinylpyrrolidinone, low melting waxes, 1on exchange resins, and the like, as well as
combinations of any two or more thereof. Other suitable pharmaceutically acceptable carriers are
described in Remington’s Pharmaceutical Sciences, Mack Pub. Co, New Jersey {1991), which is
incorporated herein by reference.

{0232} The disclosure includes pharmaceutical compositions comprising one or more
compounds Formula (i), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or
tautomers thereof, and a pharmaceutically acceptable carrier.

{02331 The disclosure includes pharmaceutical compositions comprising one or more
compounds of Formula (I}, or pharmaceutically acceptable salts, hydrates, solvates, isomers, or
tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or more
compounds of Formula (I} are selected from the group consisting of B-1, B-2, B-3, B-4, B-5, B-
6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and
B-49.
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{0234} The disclosure includes pharmaceutical compositions comprising one or more
compounds of Formula (I}, or pharmaceutically acceptable salts, hydrates, solvates, isomers, or
tautomers thereot, and a pharmaceutically acceptable carrier, wherein the one or more
compounds of Formula (11} 1s B-32.

{0235] The disclosure includes pharmaceutical compositions comprising one or more
compounds Formula (11}, or pharmaceutically acceptable salts, hydrates, solvates, isomers, or
tautomers thereof, and a pharmaceutically acceptable carrier.

{0236] The disclosure includes pharmaceutical compositions comprising one or more
compounds of Formula (111}, or pharmaceutically acceptable salts, hydrates, solvates, isomers, or
tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or more
compounds of Formula (1} are selected from the group consisting of B-1, B-2, B-3, B-4, B-5,
B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48,
and B-49.

{0237} The disclosure includes pharmaceutical compositions comprising one or more
compounds of Formula (1), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or
tautomers thereot, and a pharmaceutically acceptable carrier, wherein the one or more
compounds of Formula (11} is B-32.

{0238] The term “carrier,” as used in this disclosure, may encompass carriers, excipients, and
diluents, and means a matenal, composition, or vehicle, such as a liquid or solid filler, diluent,
excipient, solvent or encapsulating material, involved in carrving or transporting a
pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of the
body of a subject. As used herein “pharmaceutically acceptable carrier” may include without
Hmitation any adjuvant, carrier, excipient, glidant, sweetening agent, diluent, preservative,
dye/colorant, flavor enhancer, surfactant, wetting agent, dispersing agent, suspending agent,
stabilizer, 1sotonic agent, solvent, surfactant, or emulsifier that has been approved by the United
States Food and Drug Administration as betng acceptable for use in humans or domestic
animals. In some embodiments, the term “pharmaceutically acceptable carrier” may mean a non-
toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation
auxiliary of any type.

{023%] Pharmaceutical compositions of the present disclosure may be in any form suitable for
the intended method of administration, including, for example, a sclution, a suspension, or an

emulsion. Liquid carriers are typically used in preparing solutions, suspensions, and emulsions.
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Liguid carriers contemplated for use in the practice of the present disclosure include, tor
example, water, saline, pharmaceutically acceptable organic solvent(s), pharmaceutically
acceptable oils or fats, and the like, as well as mixtures of two or more thereof. The liquid carrier
may contain other suitable pharmaceutically acceptable additives such as solubilizers,
emulsifiers, nutrients, buffers, preservatives, suspending agents, thickening agents, viscosity
regulators, stabilizers, and the like. Suttable organic solvents include, for example, monohydric
alcohols, such as ethanol, and polyhydric alcohols, such as glycols. Suitable oils include, for
example, soybean oil, coconut oil, olive oil, safflower oil, cottonseed o1, and the hike. For
parenteral administration, the carrier can also be an oily ester such as ethyl oleate, isopropyl
myristate, and the like. Pharmaceutical compositions of the present disclosure may also be in the
form of microparticles, microcapsules, liposomal encapsulates, and the like, as well as
combinations of any two or more thereof,

{02408] Injectable pharmaceutical compositions, for example, sterile injectable aqueous or
oleaginous suspensions may be formulated according to the known art using suitable dispersing
or wetting agents and suspending agents. The sterile injectable pharmaceutical compositions
may also be sterile injectable solutions or suspensions in a nontoxic parenterally acceptable
carrier, for example, as a solution in 1,3-propanediol or 1.3-butanediol. Among the acceptable
carriers that may be employed are water, Ringer’s solution, and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally employed as a carrier. For this
purpose, any bland fixed otl may be employed including synthetic monocor diglycerides. In
addition, fatty acids such as oleic acid can be useful in the preparation of inyectable
pharmaceutical compositions.

{0241} The injectable pharmaceutical compositions can be sterilized, for exarmple, by filtration
through a bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile
solid pharmaceutical compositions that can be dissolved or dispersed in sterile water or other
sterile injectable medium prior to use.

{0242} In order to prolong the effect of one or more compounds of the disclosure, 1t may
desirable to stow the absorption of the one or more compounds of the disclosure from
subcutaneous or intramruscular injection. This may be accomplished by the use of a liquid
suspension of crystalline or amorphous material with poor water solubility. The rate of
absorption of the one or more compounds of the disclosure then depends upon its rate of

dissolution that, in turn, may depend upon crystal size and crystalline form. Alternatively,
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delayed absorption of a parenterally administered one or more compounds of the disclosure may
be accomplished by dissolving or suspending the one or more compounds of the disclosure in an
oil vehicle. Injectable depot forms are made by forming microencapsule matrices of the one or
more compounds of the disclosure in biodegradable polymers such as polylactide-polyglycolide.
Depending upon the ratio of the one or more compounds of the disclosure to polymer and the
nature of the particular polymer employed, the rate of release for the one or more compounds of
the disclosure can be controlled. Examples of other biodegradable polymers include
poly{orthoesters) and poly(anhydrides). Depot injectable pharmaceutical compositions may also
be prepared by entrapping the one or more compounds of the disclosure in liposomes or
microemulsions that are compatible with body tissues.

{0243} The compounds of the present disclosure (e.g., a compound of Formula (1) or (II1}), or
pharmaceutically acceptable salts, hydrates, solvates, 1somers, or tautomers thereof, or
pharmaceutical compositions of the disclosure can also be administered in the form of
liposomes. As is known in the art, liposomes are generally derived from phospholipids or other
lipid substances. Liposomes are formed by monoor multitamellar hydrated hguid crystals that
are dispersed in an aquecus medium. Any non-toxic, physiologically acceptable and
metabolizable lipid capable of forming liposomes can be used. The present pharmaceutical
compositions in liposome form can contain, in addition to compounds of the present disclosure
{e.g., a compound of Formula (1) or (III}), or pharmaceutically acceptable salts, hydrates,
solvates, isomers, or tautomers thereof, carriers, stabilizers, preservatives, excipients, and the
fike. Possible lipids may include the phospholipids and phosphatidyl cholines (lecithuns), both

natural and synthetic. Methods to form liposomes are known in the art.
Methods of, and Uses for Treating Cancers and Immuneclogical Disorders

{0244] In another aspect, the present disclosure provides methods for treating a disorder
comprising administering to a subject a therapeutically effective amount of a compound, or
pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof, having the
structure of any of the compounds disclosed herein {(e.g., a compound of Formula (IF) or (I11)), or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof In another
aspect, the present disclosure provides methods for treating a disorder comprising administering

to a subject a therapeutically effective amount of pharmaceutical compositions of the disclosure.
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{0245] “Therapeutically effective” amounts of the compounds of the disclosure (e g., a
compound of Formula (1) or {II1}}, or pharmaceutically acceptable salts, hydrates, solvates,
isomers, or tautomers thereof, or pharmaceutical compositions of the disclosure may refer to a
sufficient amount of a compound of the disclosure (e.g., a compound of Formula (i) or (1iI}), or
a pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof, or a
pharmaceutical composition of the disclosure to provide the desired biological result. That result
can be reduction and/or alleviation of the signs, symptoms, or causes of a disorder, or any other
desired alteration of a biological system. For example, a “therapeutically effective amount” ot
“effective amount” for therapeutic use may be the amount of the pharmaceutical composition
comprising a compound of the disclosure {e.g., a compound of Formula (1) or (IH}), or a
pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof, required to
provide a clinically significant decrease in a disorder. An appropriate “therapeutically effective
amount” or “effective amount” in any individual case may be determined by one of ordinary
skill in the art using routine experimentation.

{0246] The term “treating” with regard to a subject, may refer to improving at feast one
symptom of the subject’s disorder. Treating may include curing, improving, or at least partially
ameliorating the disorder.

{0247} The present disclosure provides a method for treating a disorder in a subject,
comprising administering to a subject in need thereof a therapeutically effective amount of a
compound of the present disclosure {e.g., a compound of Formula (11} or (IH}}, or
pharmaceutically acceptable salts, hydrates, solvates, 1somers, or tautomers thereof, wherein the
disorder 1s an immunological disorder or cancer.

{0248] The present disclosure provides a method for treating a disorder in a subject,
comprising administering to a subject in need thereof a therapeutically effective amount of a
pharmaceutical composition of the disclosure (e.g., a composition comprising a compound of
Formula (I} or (111}, or a pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer
thereof), wherein the disorder 1s an immunological disorder or cancer,

{02491 The present disclosure provides for use of a compound of the present disclosure (e.g., a
compound of Formula (1) or {II1}}, or pharmaceutically acceptable salts, hydrates, solvates,
1somers, or tautomers thereof] in the manufacture of a medicament for treating a disorder in a

subject in need thereof, wherein the disorder is an immunoclogical disorder or cancer.
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{0250] The present disclosure provides for use of a pharmaceutical composition of the
disclosure {e.g., a composition comprising a compound of Formula (11} or (IIf), ora
pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof) in the
manufacture of a medicament for treating a disorder in a subject in need thereof, wherein the
disorder ts an immunological disorder or cancer.

{0251] The present disclosure provides for use of a compound of the present disclosure (e.g., a
compound of Formula (1) or (II1}), or pharmaceutically acceptable salts, hydrates, solvates,
1somers, or tautomers thereof, for treating a disorder in a subject in need thereof.

{0252] The present disclosure provides for use of a pharmaceutical composition of the
disclosure {e.g., a composition comprising a compound of Formula (i or (1), ora
pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof) for treating a
disorder in a subject in need thereof.

{02531 The present disclosure provides for use of a compound of the present disclosure(e.g., a
compound of Formula (II) or (IlI}), or pharmaceutically acceptable salts, hydrates, solvates,
isomers, or tautomers thereof, for treating a disorder in a subject in need thereof, wherein the
disorder is an immunological disorder or cancer.

{0254] The present disclosure provides for use of a pharmaceutical composition of the
disclosure {e.g., a composition comprising a compound of Formula (I) or (1), or a
pharmaceutically acceptable salt, hydrate, solvate, 1somer, or tautomer thereof) for treating a
disorder in a subject in need thereof, wherein the disorder is an immunological disorder or
cancer.

{0255] The present disclosure provides a compound of the present disclosure {(e.g, a
compound of Formula (1) or (HI)), or pharmaceutically acceptable salts, hydrates, solvates,
isomers, or tautomers thereof, for use in a method of treating a disorder in a subject in need
thereof, wherein the disorder is an immunological disorder or cancer.

{0256] The present disclosure provides a pharmaceutical composition of the disclosure (e.g., a
composition comprising a compound of Formula (1) or (11}, or a pharmaceutically acceptable
salt, hvdrate, solvate, tsomer, or tautomer thereof} for use in a method of treating a disorder in a
subject inn need thereof, wherein the disorder is an immunological disorder or cancer.

{0257] In some embodiments, the methods, uses, medicaments, or compounds for use of the
disclosure include one or more compounds Formula (I}, or pharmaceutically acceptable salts,

hydrates, solvates, 1somers, or tautomers thereof.
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{0258] In some embodiments, the methods, uses, medicaments, or compounds for use of the
disclosure inchude one or more compounds of Formula (11), or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof, wherein the one or more compounds of
Formula (1} are selected from the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-§, B-
9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49.

{02591 In some embodiments, the methods, uses, medicaments, or compounds for use of the
disclosure inchude one or more compounds of Formula (1), or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof, wherein the one or more compounds of
Formula (I} is B-32.

{0260] In some embodiments, the methods, uses, medicaments, or compounds for use of the
disclosure inchude one or more compounds Formula (1), or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof

[0261] In some embodiments, the methods, uses, medicaments, or compounds for use of the
disclosure include one or more compounds of Formula (III}, or pharmaceutically acceptable
salts, hydrates, solvates, isomers, or tautomers thereof, wherein the one or more compounds of
Formula (II) are selected from the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-§,
B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49.
{0262] In some embodiments, the methods, uses, medicaments, or compounds for use of the
disclosure include one or more compounds of Formula (I}, or pharmaceutically acceptable
salts, hydrates, solvates, isomers, or tautomers thereof, wherein the one or more compounds of
Formula (H1) 1s B-32.

102631 In some embodiments, the methods, uses, medicaments, or pharmaceutical
compositions for use of the disclosure include pharmaceutical compositions comprising one or
more compounds Formula (II), or pharmaceutically acceptable salts, hydrates, solvates, isomers,
or tautomers thereof, and a pharmaceutically acceptable carrier.

{0264] In some embodiments, the methods, uses, medicaments, or pharmaceutical
compositions for use of the disclosure include pharmaceutical compositions comprising one or
more compounds of Formula (1}, or pharmaceutically acceptable salts, hydrates, solvates,
isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or
more compounds of Forraula (IT) are selected from the group consisting of B-1, B-2, B-3, B4,
B-5 B-6, B-7. B-8, B-0, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-
48, and B-49.
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{0265] In some embodiments, the methods, uses, medicaments, or pharmaceutical
compositions for use of the disclosure include pharmaceutical compositions comprising one or
more compounds of Formula (I}, or pharmaceutically acceptable salts, hydrates, solvates,
isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or
more compounds of Formula (If) is B-32.

{0266] In some embodiments, the methods, uses, medicaments, or pharmaceutical
compositions tor use of the disclosure include pharmaceutical compositions comprising one or
more compounds Formula (1), or pharmaceutically acceptable salts, hydrates, solvates,
isomers, or tautomers thereof, and a pharmaceutically acceptable carrier.

{0267] In some embodiments, the methods, uses, medicaments, or pharmaceutical
compositions for use of the disclosure include pharmaceutical compositions comprising one or
more compounds of Formula (HI), or pharmaceutically acceptable salts, hydrates, solvates,
isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or
more compounds of Formula (I11) are selected from the group consisting of B-1, B-2, B-3, B-4,
B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-
48, and B-49.

{0268] In some embodiments, the methods, uses, medicaments, or pharmaceutical
compositions for use of the disclosure include pharmaceutical compositions comprising one or
more compounds of Formula (111}, or pharmaceutically acceptable salis, hydrates, solvates,
isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or
more compounds of Forroula (1) 1s B-32.

10269 In some embodiments of the methods, uses, compounds for use, medicaments, or
pharmaceutical compositions for use of the disclosure, the disorder is an immunological
disorder. Immunological disorders of the methods, uses, compounds for use, medicaments, or
pharmaceutical compositions for use of the disclosure include, but are not limited to: Achalasia,
Addison’s disease, Adult Stiil’s disease, Agammaglobulinemia, Alopecia areata, Amyloidosis,
Ankylosing spondylitis, Anti-GBM/Anti-TBM nephritis, Antiphospholipid syndrome, Asthma,
Atherosclerosis, Autoimmune angicedema, Autcimmune dysautonomia, Autoimmune
encephalomyelitis, Autoimmune hepatitis, Autoimmune inner ear disease {(AIED), Autoimmune
ryocarditis, Autoimmune oophoritis, Autoimmune orchitis, Autoimmune pancreatitis,
Autoimmune retinopathy, Autoimmune thyroid disease, Autoimmune urticaria, Axonal &

neuronal neuropathy (AMAN), Balo disease, Behcet’s disease, Benign mucosal
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pemphigoid, Bullous pemphigoid, Castleman disease (CD), Celiac disease, Chagas disease,
Chronic inflammatory demyelinating polyneuropathy (CIDP), Chronic recurrent multifocal
osteormyelitis (CRMO), Churg-Strauss Syndrome {(CS8} or Eosinophilic Granulomatosis
(EGPA), Cicatricial pemphigoid, Cogan’s syndrome, Cold agglutinin disease, Congenital heart
block, Coxsackie myocarditis, CREST syndrome, Crohn’s disease, Dermatitis herpetiformis,
Dermatomyositis, Devic’s disease (neuromyelitis optica), Discoid lupus, Dressler’s syndrome,
Endometriosis, Fosinophilic esophagitis (EoE), Eosinophilic fasciitis, Erythema nodosum,
Essential mixed cryoglobulinemia, Evans syndrome, Fibromyalgia, Fibrosing alveolitis, Glant
cell arteritis (temporal arteritis), Giant cell myocarditis, Glomerulonephritis, Goodpasture’s
syndrome, Granulomatosis with Polvangiitis, Graves’s disease, Graft-versus-Host disease
{GVHD), Guillain-Barre syndrome, Hashimoto’s thyroiditis, Hemolytic anemia, Henoch-
Schonlein purpura (HSP), Herpes gestationis or pemphigoid gestationis (P(), Hidradenitis
Suppurativa (HS) (Acoe Inversa), Hypogammalglobulinemia, IgA Nephropathy, IgG4-related
sclerosing disease, Immune thrombocytopenic purpura (ITP), Inclusion body myositis (IBM),
Interstitial cystitis (IC), inflammatory bowel disease, Juvenile arthritis, Juvenile diabetes (Type 1
diabetes), Juvenile myositis (JM), Kawasaki disease, Lambert-Eaton syndrome,
Leukocytoclastic vasculitis, Lichen planus, Lichen sclerosus, Ligneous conjunctivitis, Linear
IgA disease (LAD), Lupus, Lyme disease chronic, Meniere’s disease, Microscopic polyangiitis
(MPA), Mixed connective tissue disease (MCTD), Mooren’s ulcer, Mucha-Habermann disease,
Multifocal Motor Neuropathy (MMN) or MMINCB, Multiple sclerosis, Myasthenia gravis,
Myositis, Narcolepsy, Neonatal Lupus, Neuromyelitis optica, Neutropenia, Ocular cicatricial
pemphigoid, Optic neuritis, Palindromic rheumatism (PR}, PANDAS, Paraneoplastic cerebellar
degeneration (PCD), Paroxysmal nocturnal hemoglobinuria (PNH), Parry Romberg syndrome,
Pars planitis {peripheral uveitis), Parsonnage-Turner syndrome, Pemphigus, Peripheral
neuropathy, Perivenous encephalomyelitis, Pernicious anemia (PA), POEMS syndrome,
Polyarteritis nodosa, Polyglandular syndromes type 1, H, or HI, Polymyalgia rheumatica,
Polymyositis, Postiyocardial infarction syndrome, Postpericardiotomy syndrome, Primary
biliary cirrhosis, Primary sclerosing cholangitis, Progesterone dermatitis, Psoriasis, Psoriatic
arthritis, Pure red cell aplasia (PRCA), Pyoderma gangrenosum, Raynaud’s phenomenon,
Reactive Arthritis, Reflex sympathetic dystrophy, Relapsing polychondritis, Restiess legs
syndrome (RLS), Retroperitoneal fibrosis, Rheumatic fever, Rheumatoid arthritis, Sarcoidosts,

Schmidt syndrome, Scleritis, Scleroderma, serious allergies, Sjogren’s syndrome, Sperm &
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testicular autoimmunity, Stiff person syndrome (SPS), Subacute bacterial endocarditis (SBE),
Susac’s syndrome, Sympathetic ophthalmia (SO), Systemic lupus erythematosus (SLE},
Takayasu’s arteritis, Temporal arteritis/Giant cell arteritis, Thrombocytopenic purpura (TTP),
Tolosa-Hunt syndrome (THS), Transverse myelitis, Type 1 diabetes, Ulcerative colitis (UC),
Undifferentiated connective tissue disease (UCTD), Uveitis, Vasculitis, HCV-related vasculitis,
Systemic vasculitis, Vitiligo, Vogt-Kovanagi-Harada Disease, and Wegener’s granulomatosis
{or Granulomatosis with Polyangiitis (GPA)).

{0276] In some embodiments of the methods, uses, compounds for use, medicaments, or
pharmaceutical compositions for use of the disclosure, the disorder is cancer. Cancers of the
methods, uses, compounds for use, medicaments, or pharmaceutical compositions tor use of the
disclosure include, but are not limited to: non-small cell lung cancer (NSCLC), melanoma,
kidney cancer, bladder cancer, head and neck cancer, or claudin-low breast cancer.

{0271} While the compounds of the disclosure (¢.g., a compound of Formula (11} or (IH)}}, or
pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, or
pharmaceutical compositions of the disclosure can be administered as the sole active
pharmaceutical agent, they can also be used in combination with one or more other compounds
{(e.g., a compound of Formula (1T} or (i)}, or pharmaceutically acceptable salts, hydrates,
solvates, isomers, or tautomers thereof, or pharmaceutical compositions as described herein, or
in combination with other agents used 1n the treatment or prevention of disorder, or both.
16272} The term “prevent” or “preventing” with regard to a subject may refer to keeping a
disorder from afflicting the subject. Preventing may include prophylactic treatment.

102731 In addition, the compounds of the present disclosure (e.g., a compound of Formula (1)
or (II1)), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof,
or pharmaceutical compositions of the disclosure can be used, either singly or in combination, or
in combination with other modalities for preventing or treating disorders. Such other treatment
modalities include without limitation, surgery, radiation, hormone supplementation, and diet
regulation. These can be performed sequentially (e.g., treatment with a compound of the
disclosure {e.g., a compound of Formula (I1) or (IHI}), or a pharmaceutically acceptable salt,
hydrate, solvate, isomer, or tautomer thereof, or pharmaceutical composition of the disclosure
following surgery or radiation) or in combination (e.g., in addition to a diet regimen).

{0274] The additional active agents may generally be employed in therapeutic amounts as

indicated by sources well known to those having ordinary skill in the art, e.g, the Physician’s
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Desk Reference (PDR) 53" Edition (1999), which is incorporated herein by reference, or such
therapeutically useful amounts as would be known to one of ordinary skill in the art. The
compounds of the disclosure (e.g., a compound of Formula (I} or (III}), or pharmaceutically
acceptable salts, hydrates, solvates, isomers, or tautomers thereof, pharmaceutical compositions
of the disclosure, and the other therapeutically active agents can be administered at the
recommended maximum chinical dosage or at lower doses. Dosage levels of the active
compounds {e.g., a compound of Formula (11} or (III}}, or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof, in the pharmaceutical compositions of the
disclosure may be varied to obtain a desired therapeutic response depending on the route of
administration, severity of the disorder and the response of the patient. The combination can be
administered as separate compositions or as a single dosage form containing both agents. When
administered as a combination, the therapeutic agents can be formulated as separate
compositions that are given at the same time or different times, or the therapeutic agents can be
given as a single composition.

{02751 In accordance with yet other embodiments, the present disclosure provides methods for
treating or preventing a disorder in a human or animal subject in which an amount of a
compound of the disclosure (e.g., a compound of Formula (if}) or (IT1)}, or a pharmaceutically
acceptable salt, hydrate, solvate, isomer, or tautomer thereof, or a pharmaceutical composition of
the disclosure that is effective to at least ameliorate disorder symptoms.

{0276] The amount of a compound of the disclosure {e.g., a compound of Formula (I} or
(III}), or a pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof, that
may be combined with the carrier materials to produce a single dosage form will vary depending
upon the host treated and the particular mode of administration. It will be understood, however,
that the specific dose level for any particular patient will depend upon a variety of factors
including the activity of the specific compounds, or pharmaceutically acceptable salts, hydrates,
solvates, isomers, or tautomers thereof, employed, the age, body weight, general health, sex,
diet, time of administration, route of administration, rate of excretion, drug combination, and the
severity of the particular disorder undergoing therapy. The therapeutically effective amount for a
given situation can be readily determined by routine experimentation and is within the skill and
judgment of the ordinary clinician.

102771 For exemplary purposes of the present disclosure, a prophylactically or therapeutically

effective dose will generally be from about 0.1 mg kg™ d™ to 100 mg kg™t d°!, preferably from
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about 1 mg kg d to about 20 mg kgt d'!, and most preferably from about 10 mg kgt d' to
about 10 mg kg™! d'! of a compound of the present disclosure (e.g., a compound of Formula (II)
or (111}), or a pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof,
which may be administered in one or multiple doses.

{0278} A low dose of IL-2 polypeptide is generally at least about 10-fold lower than a
conventional high dose, (where a high dose may be, for example, from about 600 to 700
I/kg/day, or from about 50 x 10° to 150 x 10° IU/day for an average human body weight).
Dosage ranges described herein are provided as the dose that 1s administered in a one day period
of time, in terms of the body surface area (in), and international units (IU). A daily dose may be
fractionated nto 1, 2, 3, or 4 separate doses over a day. Accordingly, a low dose of a corapound
of the disclosure {e.g., a compound of Formula (If) or (II1)), or a pharmaceutically acceptable
salt, hydrate, solvate, isomer, or tautomer thereof, or a pharmaceutical composition comprising
said compound, may be administered at a dose of about 0.05 x 10° to not more than about 5 x
10° international unit (IUYm®/day, not more than about 4 x 10° IU/m%/day, not more than about 3
% 10° IU/m%/day, not more than about 2 x 10° IU/m%/day, not more than about 1 x 10° IU/m%/day.
Preferably the dose is at least about 0.1 x10° IU/m?/day, at least about 0.2 x10° IU/m?/day, at
feast about 0.3 x 10° IW/m*/day; and may be from about 0.4 x 10° [U/m?/day, 0.5 x 10°
U/m?*/day, 0.6 x 10° TU/m?%/day, 0.7 x 10° IU/m*/day, 0.8 x 10° IU/m?/day, 0.9 x 10° IU/m*/day,
1 x 10° IU/m?%/day, or 2 x 10° IU/m?/day.

Kits

{02791 A “lat” as used herein may include a container for containing at least one
pharmaceutical composition or compound (e.g., a compound of Formula () or (I1h)), or a
pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof, of the disclosure
and may also include divided containers such as a divided bottle or a divided foul packet. The
container can be in any conventional shape or form as known in the art that is made of a
pharmaceutically acceptable material, for example a paper or cardboard box, a glass or plastic
bottle or jar, or a resealable bag. The container employed can depend on the exact dosage form
involved. 1t is feasible that more than one container can be used together in a single package to
market a single dosage form.

{0280] A specific embodiment of a kit is a dispenser designed to dispense the daily doses one

at a time in the order of their intended use. Preferably, the dispenser is equipped with a memory-
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aid, so as to further facilitate compliance with the regimen. An example of such a memory-aid is
a mechanical counter, that indicates the number of daily doses that has been dispensed. Another
example of such a memory-aid 13 a battery-powered micro-chip memory coupled with a liquid
crystal readout, or audible reminder signal that, for example, reads cut the date that the last daily
dose has been taken and/or reminds one when the next dose 1s to be taken.

{0281] The kits of the present disclosure may also inchude, in addition to one or more
compounds {e.g., a compound of Formula (I}, or (1Il}), or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereof, or pharmaceutical compositions of the present
disclosure, one or more additional pharmaceutically active compounds or pharmaceutical
compositions. The additional compounds or pharmaceutical compositions may be administered
in the same dosage form as the one or more compounds (e.g., a compound of Formula (If) or
(III}), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, or
pharmaceutical compositions of the present disclosure or in a different dosage form. Likewise,
the additional compounds or pharmaceutical compositions can be administered at the same time
as the one or more compounds {e.g., a compound of Formula (11} or (1)), or pharmaceutically
acceptable salts, hydrates, solvates, isomers, or tautomers thereot, or pharmaceutical
compositions of the present disclosure or at different times.

{0282] In some embodiments, the kit of the present disclosure has a notice in the form
prescribed by a governmental agency regulating the manufacture, use or sale of pharmaceuticals
or biological products, which notice reflects (a) approval by the agency of manufacture, use or
sale for human adminisiration, (b} directions for use, or both.

{02831 The foregoing may be better understood by reference to the following examples, that

are presented for tllustration and not to limit the scope of the disclosed concepts.
Exemplary Embodiments

{0284] Some embodiments of this disclosure are of Embodiment I, as follows:
{0285] Embodiment I-1. A compound having the structure:

Xa—Xo— (X3,

and its pharmaceutically acceptable salts, hydrates, and coordination compounds,

wherein:

m 1s an integer between | and 10;
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7 is an integer between 1 and 11;

X118 1L-2 or a bio-active homolog thereof;

X7 is alinker; and

X3 is a therapeutic compound.

{0286] Embodiment I-2.
{0287] Embodiment I-3.
immunosuppressive drug,
{0288] Embodiment -4,
{0289] Embodiment I-5.
finker.

{0296] Embodiment I-6.
Cys residue thereof.
{0291} Embodiment I-7.
{0292] Embodiment I-8.
immunosuppressive drug.

{0293] Embodiment 1-9.

{0294] Embodiment I-10.

linker.

{0295] Embodiment I-11.

Lys residue thereof.

{0296] Embodiment I-12.

drug.

<

{0297 Embodiment I-13.

immunosuppressive drug.

{0298] Embodiment I-14.

linker.

{0299] Embodiment I-15.

linker.

{03060] Embodiment I-16.

2 and 9.

The compound of Embodiment I-1, wherein X5 15 a oncolytic drug.

The compound of Embodiment [-1, wherein X3 is an

The compound of Embodiment I- 1, wherein X2 is a cleavable linker.

The compound of Embodiment I-1, wherein X2 15 a non-cleavable

The compound of Embodiment I-1, wherein Xs s bound to Xi at a

The compound of Embodiment I-6, wherein X3 15 a oncolytic drug.

The compound of Emabodiment [-6, wherein X3 1s an

The compound of Embodiment I-6, wherein X is a cleavable linker.

The compound of Embodiment I- 6, wherein Xo is a non-cleavable

The compound of Embodiment I-1, wherein Xz is bound to Xy at a

The compound of Embodiment I-11, wherein X5 is a oncolytic

The compound of Embodiment I-11, wherein X5 is an

The compound of Embodiment I-11, wherein X2 15 a cleavable

The compound of Embodiment I-11, wherein Xz is a non-cleavable

The compound of Embodiment I-1, wherein # is an integer between
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{0301} Embodiment I-17. The compound of Embodiment I-18, wherein » is an integer
between 3 and 8.
{03062] Embodiment I-18. The compound of Embodiment I-1, wherein # 1s an integer between
4and 7.
{03063] Embodiment I-19. The compound of Embodiment I-17, whereinnis 5 or 6.
{0304] Embodiment 1-20. A method of treating a disease in a subject, comprising
administering to said subject a therapeutically effective amount of the compound of Embodiment
-1 in a pharmaceutically effective carrier.
{03065] Some embodiments of this disclosure are of Embodiment {1 as follows:
{03066] Embodiment II-1. A compound having a structure of Formula (I}

Xoa—A X3y (D),

or a pharmaceutically acceptable salt, solvate, hydrate, 1somer, or tautomer thereof]

wherein:
mis1,2,3,4,5,6,7,8,9 or 10,
X2a1s a linker; and

Xa1s a therapeutic compound.
{0367} Embodiment II-2. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 1I-1, wherein mr1s 1
{0308] Embodiment [I-3. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment II-1, whereinmis 2,3, 4, 5,6, 7, or 8
{0309] Embodiment lI-4. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment II-1, whereinm 1 1, 2, or 3.
{0318} Embodiment II-5. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment II-1, whereinmis 2, 3, 4, or 5.
{0311] Embodiment II-6. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to Ii-5, wherein Xsais a
cleavable linker.
{0312] Embodiment [I-7. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to [I-5, wherein Xoai5 a

non-cleavable linker
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{0313] Embodiment II-8. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment [1-6, wherein Xuais selected from the group
consisting of L-1, L-2, L-3, L-4, L-5, L-6, L-7, L-8 L-9 L-10, L-11, L-12, L-13, L-14, L-15, L-
16, and L-19, wherein R is H, alkyl, arvl, arylallyl, a glycol ether, or a glycol linker.

{0314] Embodiment I1-9. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-8, wherein Xzais selected from the group
consisting of L-1 and L-19.

{0315] Embodiment II-10. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-7, wherein X2ais selected from the group
consisting of L-17 and L-18.

{0316] Embodiment II-11. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments -1 to T-10, wherein X515 an
immunomodulating agent.

{0317] Embodiment [1-12. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments Ii-1 to II-11, wherein X3 is
selected from the group consisting of an immunosuppressive drug, an antianemic, an antianginal,
an antiarryhythmic, an antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial,
an antibiotic, an anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an
antiemetic, a glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a
ubiquitin-activating enzyme inhibitor, a ubiquitin-activating enzyme E1 inhibitor, and a
proteasome inhibitor.

{0318] Embodiment [1-13. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to I1-12, wherein X5 is
selected from the group consisting of' pevonedistat; TAST (((28,3$,4R, SR )-5-(4-amino-5-((4,7-
dimethyl-3 4-dihydro-2H-benzo[bl[ | 4Joxazin-8-ylethynyl}-7TH-pyrrolof 2, 3-djpyrimidin-7-yi}-
3 4-dibydroxytetrabydrofuran-2-yymethyl sulfamate); TAS2 ({({15,2R,35,4R)-4~-{4-amino-5-
((4,7-dimethyi-3 4-dihydro-2H-benzo[bl{ 1,4 joxazin-8-yhHethynyl)-7TH-pyrrolof 2,3 -dJpyrimidin-
7-y1)-2 3~-dihydroxycyclopentylymethyl sulfamate), TAK7243 (((1R,2R,35,4R)-2,3~dihydroxy-
4-{(2-(3~(triftuoromethyl)phenylipyrazolof1, 5-alpyrimidin-7-yDaminojcyclopentylymethyl
sulfamate}; Piperacillin, M22 (1-benzyl-N~(2 4-dichlorophenethyl}piperidin-4-amine}; 6,6'-
Biapigenin; Thieno-pyridine; Imidazo-pyrimidine; Largazole; Pyr-41 (4[4-(5-nitro-furan-2-

ylmethylene)-3,5-dioxo-pyrazolidin-1-yij-benzoic acid ethyl ester); Phorbol 12-myristate 13-
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acetate; 2,3-dihydropyrrolo|2,1-blquinazolin-9(1H)-one; Ofloxacin; Panepophenanthin, Himeic
Acid A; Hyrtioreticulins A; Phytol; ABPA3 ([(2R,35,4R 5R)-5-[6-(3-ethynyianilino)purin-9-yi]-
3,4-dihydroxvoxolan-2-yljmethyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative;
Coumarin A, Coumarin B; and Imidazolium-quinoxaline, wherein Ri s alkyl, aryl, arylalkyi,
arvialkyne, arylalkene, heterocyclyl, or heteroarvl and Ry 1s H, alkyl, or aryl.

{0319] Embodiment II-14. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to -13, wherein X5 18
selected from the group consisting oft Pevonedistat, TAST (({25,35,4R SR}-5-(4-amino-~5-{{4,7-
dimethyl-3 4-dihydro-ZH-benzo[bi[ 1,4]joxazin-8-ylethynyl)-7TH-pyrrolof2,3-d Jpyrimidin-7-vi)-
3.4-dihydroxytetrahydroturan-2-ylmethyl sulfamate), TAS2 (((15,2R,35,4R)-4-(4-arino-5-
{{(4,7-dimethyl-3 4-dihydro-2H-benzo[b][1,4joxazin-8-yljethyny!)-TH-pyrrolof2,3-d jpyrimidin-
7-y13-2,3-dihydroxycyclopentylmethyl sulfamate), and TAK7243 (((1R,2R,35,4R)-2,3-
dibydroxy-4-((2-3~(trifluoromethyl)phenylipyrazolo[1,5-a]pyrimidin-7-
yhaminojcyclopentyl imethyl sulfamate).

{0320] Embodiment 1I-14a. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 1-14, wherein X5 is
Pevonedistat.

{0321] Embodiment II-15. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-1 to [1-10, wherein X3 is a
cancer chemotherapeutic,

{0322] Embodiment II-16. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments -1 to H1-10 or II-15, wherein
X3 is selected from the group consisting of an oncolytic drug, a genotoxic agent, an atkylating
agent, a tubulin inhibitor, a microtubule assembly inhibitor, an antineoplastic drug, a kinase
inhibitor, a vinca alkaloid, an antibiotic, an anthracycline, an antimetabolite, an aromatase
inhibitor, a topoisomerase inhibitor, a mTor inhibitor, a retinoid, an antimitotic agent, a protease
inhihitor, a tyrosine kinase inhibitor, a microtubule destabilizer, and a proteasome inhibitor.
{0323] Embodiment II-17. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-1 to 11-10 or I1-15 to [1-16,
wherein X ts selected from the group consisting of vincristine, vinorelbine, vinflunine,
crytophycin 52, a halichondrin, a dolastatin, a hemiasterlin, colchicine, a combretastatin, 2-

methoxyestradiol, a methoxybenzenesulfonamide, epothilone, and discodermolide.
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{0324] Embodiment II-18. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-1 to 11-10 or I1-15 to [1-16,
wherein X3 is selected from the group consisting of: Monomethyl Auristatin E; Docetaxel;
Etoposide; Gemcitabine; Vinblastine, Paclitaxel; Irinotecan; Fluorouracil, Methotrexate;
Carboplatin; Oxaliplatin; Cisplatin; Doxorubicin HCI, Fulvestrant; Isotretinoin; Buserelin;
Everolimus,; Carfilzomib; Rifabutin; Clindamycin; Tubulysin A; Indibulin; Gefitinib; and
Dasatinib.

{0325] Embodiment II-19. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments -1 to H-10, [I-15 to H-16, or
I-18, wherein X3 ts Monomethyl Auristatin E.

{0326] Embodiment I1-20. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment I1-1, wherein the compound of Formula (I)
is selected from the group consisting oft A-1, A-2, A-3, A-4, A-5, A-6, A-7, A-8, A-9, A-10, A-
11, A-12, A-13, A-14, A-15, A-16, A-17, A-18, A-19, A-20, A-21, A-22, A-23, A-24, A-25, A-
26, A-27, A28, A-29, A-30, A-31, A-32 A-33, A-34, A-35, A-36, A-37, A-38, A-39, A-40, A-
41, A-42, A-43, A-44, A-45, A-46, A-47, A-48, A-49, A-50, and A-51, wherein R is H, alkyl,
aryl, arylalkyl, a glycol ether, or a glycol linkerand pis 1, 2,3, 4, 5, or 6.

{0327} Embodiment [1-21. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment II-20, wherein the compound of Formula
{1} is selected from the group consisting of A-1, A-2, A-3, A-4, A-5, A-6, A-7 A-8 A-9 A-10,
A-11, A-12. A-13, A-14, A-15, A-16, A-17, A-18, A-30, A-31, and A-51.

{0328] Embodiment [1-22. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment II-20, wherein the compound of Formula
{1} 1s selected from the group consisting of A-1, A-30, A-31, and A-51.

{0329} Embodiment I1-23. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-20, wherein the compound of Formula
(1) is A-32.

{0330] Embodiment I1-24. A compound having a structure of Formula (11}

Xi—[Xe—(Xa)n) (1D,

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer

thereof, wherein:

mis1,2,3,4,56,7,8, 9 or 10

i
s 2 2 b s 2 72
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nis1,2,3,4,56,7,8 9 100r11;
X11s a biologically active polypeptide or hormone;
X>1s a linker; and

X3 1s a therapeutic compound.
{0331] Embodiment I1-25. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment II-24, wherein X1 1s selected from the
group consisting of an Acylation stimulating protein polypeptide, an Adipokine polypeptide, an
Albinterteron polypeptide, a Cerberus polypeptide, a Colony-stimulating factor polypeptide, an
Erythropoietin polypeptide, a FMS-like tyrosine kinase 3 ligand polypeptide, a Globulin
component polypeptide, a Macrophage Activating Factor polypeptide, a Granulocyte colony-
stimulating factor polypeptide, a Granulocyte-macrophage colony-stimulating factor
polypeptide, a Hepatocyte growth factor polypeptide, an IL-17 polypeptide, an IL-10
polypeptide, an Inflammasome polypeptide, an Interferome polypeptide, an Interferon
polypeptide, an Interferon beta-1a polypeptide, an Interferon beta-1b polypeptide, an Interferon
gamma polypeptide, an Interferon type I polypeptide, an Interferon type H polvpeptide, an
Imterferon type I polypeptide, an Interleukin polypeptide, an Interleukin 1 receptor antagonist
polypeptide, an Interleukin 8 polypeptide, a Leukemia inhibitory factor polypeptide, a
Leukocyte-promoting factor polypeptide, a Lymphokine polypeptide, a Lymphotoxin
polypeptide, a Lymphotoxin alpha polypeptide, a Lymphotoxin beta polypeptide, a Macrophage
colony-stimulating factor polypeptide, a Macrophage inflammatory protein polypeptide, a
Macrophage-activating factor polypeptide, a Monokine polypeptide, a Myokine polypeptide, a
Myonectin polypeptide, a Nicotinamide phosphoribosyliransferase polypeptide, an Gncostatin M
polypeptide, an Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a Proinflammatory
cytokine polypeptide, a Promegapotetin polypeptide, a Receptor activator of nuclear factor
kappa-B ligand polypeptide, a Stromal cell-derived factor | polypeptide, an adrenomedullin
polypeptide, an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone
morphogenetic protein polypeptide, a Ciliary neurotrophic factor polypeptide, an Interfeukin-6
polypeptide, an Epidermal growth factor polypeptide, an Ephrin Al polypeptide, an Ephrin A2
polypeptide, an Ephrin A3 polypeptide, an Ephrin A4 polypeptide, an Ephrin AS polypeptide, an
Ephrin B1 polypeptide, an Ephrin B2 polypeptide, an Ephrin B3 polypeptide, a Fibroblast

growth factor polypeptide, a Fibroblast growth factor 1 polypeptide, a fibroblast growth factor 2
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polypeptide, a Fibroblast growth factor 3 polypeptide, a Fibroblast growth factor 4 polypeptide,
a fibroblast growth factor 5 polypeptide, a Fibroblast growth factor 6 polypeptide, a Fibroblast
growth factor 7 polypeptide, a fibroblast growth factor 8 polypeptide, a Fibroblast growth factor
9 polypeptide, a Fibroblast growth factor 10 polypeptide, a Fibroblast growth factor 11
polypeptide, a Fibroblast growth factor 12 polypeptide, a Fibroblast growth factor 13
polypeptide, a Fibroblast growth factor 14 polypeptide, a Fibroblast growth factor 15
polypeptide, a Fibroblast growth factor 16 polypeptide, a Fibroblast growth factor 17
polypeptide, a Fibroblast growth factor 18 polypeptide, a Fibroblast growth factor 19
polypeptide, a Fibroblast growth factor 20 polypeptide, a Fibroblast growth factor 21
polypeptide, a Fibroblast growth factor 22 polypeptide, a Fibroblast growth factor 23
polypeptide, a Foetal Bovine Somatotrophin polypeptide, a Glial cell line-derived neurotrophic
factor polypeptide, a Neurturin polypeptide, a Persephin polypeptide, an Artemin polypeptide, a
Growth differentiation factor-9 polypeptide, a Hepatoma-derived growth factor polypeptide, an
Insulin polypeptide, an Insulin-like growth factor polypeptide, an Insulin-like growth factor-1
polypeptide, an Insulin-like growth factor-2 polvpeptide, an H.-1 polypeptide, an [L.-2
polypeptide or bic-active homolog thereof, an IL-3 polypeptide, an [L-4 polypeptide, an [L-3
polypeptide, an IL-6 polypeptide, an IL-7 polypeptide, a Keratinocvie growth factor
polypeptide, a Migration-stimulating factor polypeptide, a Macrophage-stimulating protein
polypeptide, a Myostatin polypeptide, a Neuregulin 1 polypeptide, a Neuregulin 2 polypeptide, a
Neuregulin 3 polypeptide, a Neuregulin 4 polypeptide, a Brain-derived neurotrophic factor
polypeptide, a Nerve growth factor polypeptide, a Neurotrophin-3 polypeptide, a Neurotrophin-4
polypeptide, a Placental growth factor polypeptide, a Platelet-derived growth factor polypeptide,
a Renalase polypeptide, an anti-apoptotic survival factor polypeptide, a T-cell growth factor
polypeptide, a Thrombopotetin polypeptide, a Transforming growth factor alpha polypeptide, a
Transforming growth factor beta polypeptide, a Tumor necrosis factor-alpha polypeptide, a
Vascular endothelial growth factor polypeptide, and a Wat Signaling Pathway polypeptide.
{0332] Embodiment I1-26. A compound having a structure of Formula (1)

X Xo—Xahmls (1D,

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer

thereof, wherein:

mis1,2,3,4,5,6,7,8,9 or 10;
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nis1,2,3,4,56,7,8 9 10, or 11,
X;ts an IL-2 polypeptide or a bio-active homolog polypeptide thereof,
X>1s a linker; and

X3 1s a therapeutic compound.
{0333] Embodiment I1-27. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 1I-25 or [1-26, wherein the 1L-2
polypeptide or the bio-active homolog polypeptide thereof comprises an amino acid sequence set
forth in Table 4.
{0334] Embodiment [1-28. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 1I-25 or [1-26, wherein the 1L-2
polypeptide or the bio-active homolog polypeptide thereof comprises an aming acid sequence set
forth in SEQ ID NO:1 or SEQ ID NG:Z.
{0335] Embodiment I1-29. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 1I-28, wherein Xs is a
cleavable linker.
{0336] Embodiment I1-30. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, tsomer, or tautomer thereof, of any one of Embodiments 1-24 to T-28, wherein X215 a
non-cleavable linker.
{0337] Embodiment II-31. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-29, wherein X is selected from the
group consisting of: K-1, K-2, K-3, K-4, K-35, K-6, K-7, K-8, K-9, K-10, K-11, K-12, K-13, K-
14, K-15, K-16, K-19, and K-20, wherein the left side of X2, as drawn, 18 bound to X1, and the
right side of Xo, as drawn, 15 bound to X3 and R is H, alkyl, aryl, arylalkyl, a glycol ether, or a
glycol linker.
{0338] Embodiment [I-32. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, 1somer, or tautomer thereof, of Embodiment 11-31, wherein X2 1s selected from the
group consisting of K-1 and K-19.
{0339] Embodiment I1-33. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment H-30, wherein X is selected from the
group consisting of K-17 and K-18, wherein the left side of Xo, as drawn, is bound to X1, and the

right side of Xy, as drawn, 1s bound to X5,
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{0340] Embodiment 11-34. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 11-33, wherein X is
bound to Xu at a Cys residue thereof.

{0341} Embodiment I1-35. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-24 to I-31, wherein X5 is
bound to X1 at a Lys residue thereof.

{0342} Embodiment [1-36. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, tsomer, or tautomer thereof, of any one of Embodiments H-24 to 1I-35, wherein m is 1.
{0343] Embodiment [1-37. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to II-35, wherein m 15 2,
3,4,5,6,7, or &

{0344] Embodiment II-38. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 124 to I1-35, wherein m 15 1,
2,0r3.

{0345] Embodiment 11-39. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 1-35, wherein mz 15 2,
3,4, 0r5.

{0346] Embodiment [1-40. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to II-39, wherein X5 is an
immunomodulating agent.

{0347} Embodiment II-41. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 1-24 to 140, wherein X5 is
selected from the group consisting of an immunosuppressive drug, an antianemic, an antianginal,
an antiarryhythmic, an antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial,
an antibiotic, an anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an
antiemetic, a glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a
ubiquitin-activating enzyme inhubitor, a ubiquitin-activating enzyme E1 inhibitor, and a
proteasome tnhibitor,

{0348] Embodiment 11-42. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 11-41, wherein X5 is
selected from the group consisting of. pevonedistat; TAST {({{28,35,4R 5R)-5-(4-amino-5-{{4,7-
dimethyl-3 4-dihydro-2ZH-benzol[bll 1, 4Joxazin-8-yDethynyl)-TH-pyrrolof 2, 3-dJpyrimidin-7-yi)-
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3.4-dihydroxytetrahydroturan-2-ylmethyl sulfamate); TASZ (({15,2R,35,4R}-4-(4-amino-5-
{{(4,7-dimethyl-3 4-dihydro-2H-benzo[b][1,4joxazin-8-yljethyny!)-TH-pyrrolof2,3-d jpyrimidin-
7-y13-2,3-dihydroxycyclopentylDmethyl sulfamate); TAK7243 (((1R,2R,35,4R)-2,3-dihydroxy-
4-((2~(3~(triffuoromethyljphenylipyrazolof1, 5-alpyrimidin-7-yhjamino)cyclopentyimethyl
sulfamate); Piperacillin; M22 (1-benzyl-N-(2 4-dichlorophenethyl)piperidin-4-amine); 6,6
Biapigenin; Thieno-pyridine; Imidazo-pyrinidine; Largazole; Pyr-41 (4{4-(5-nitro-furan-2-
yvimethylene)-3,5-dioxo-pyrazolidin-1-yi}-benzoic acid ethyl ester);, Phorbol 12-myristate 13-
acetate; 2, 3-dihydropyrrolof2, 1-blquinazolin-9(1H)-one; Ofloxacin; Panepophenanthin; Himeic
Acid A; Hyrtioreticulins A; Phytol; ABPA3 ([(2ZR,38,4R 5R}-5-[6-(3-ethynylanilinc)jpurin-O-yl]-
3.4-dihydroxyoxolan-2-ylimethyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative;
Coumarin A; Coumarin B; and Imidazolium-quinoxaline, Ry is alkyl, aryl, arylalkyl, arylalkyne,
arylalkene, heterocyclyl, or heteroaryl, and Rz is H, alkyl, or aryl.

{0349] Embodiment [1-43. The compound, or a pharmaceutically acceptable salt, sclvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 1-42, wherein X3 is
selected from the group consisting of: Pevonedistat, TAST (({28,385,4R,5R}-5-(4-amino-5-({4,7-
dimethyl-3 4-dihydro-2H-benzo[bi[ 1, 4joxazin-8-yhethynyl)-7TH-pyrrolof2, 3-d pyrimidin-7-y1}-
3 4-dihydroxyietrabydrofuran-2-yymethyl sulfamate), TASZ ({(15,2R,35,4R}-4-{(4-amino-5-
((4,7-dimethyi-3 4-dihydro-2H-benzo[bl{ 1,4 joxazin-8-yhHethynyl)-7TH-pyrrolof 2,3 -dJpyrimidin-
7-y1)-2 3-dihydroxycyclopentymethyl sulfamate), and TAK7243 ({(1R,2R.35,4R)-2.3-
dihydroxy-4-((2-(3-(triflucromethvl)phenvlpyrazolo[1,5-ajpyrimidin-7-
yhaminojeyclopentyymethyl sulfamate).

{0350] Embodiment [{-43a. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 1143, wherein X; is
Pevonedistat.

{0351} Embodiment [I-44. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to I1-39, wherein Xsis a
cancer chemotherapeutic,

{0352] Embodiment 11-45. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to -39 or 11-44, wherein
X5 1s selected from the group consisting of an oncolytic drug, a genotoxic agent, an alkvlating
agent, a tubulin inhibitor, a microtubule assembly inhibitor, an antineoplastic drug, a kinase

inhibitor, a vinca alkaloid, an antibiotic, an anthracycline, an antimetabolite, an aromatase
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inhibitor, a topoisomerase inhibitor, a mTor inhibitor, a retinoid, an antimitotic agent, a protease
inhibitor, a tyrosine kinase inhibitor, a microtubule destabilizer, and a proteasome inhibitor.
{0353] Embodiment [1-46. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 11-39 or 11-44 to [1-45,
wherein X3 is selected from the group consisting of vincristine, vinorelbine, vinflunine,
crytophyein 52, a halichondrin, a dolastatin, a hemiasterlin, colchicine, a combretastatin, 2-
methoxyestradiol, a methoxybenzenesuifonamide, epothilone, and discodermolide.

{0354] Embodiment II-47. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments I-24 to -39 or {I-44 to 1{-45,
wherein X3 is selected from the group consisting of: Monomethyl Auristatio E; Docetaxel;
Etoposide, Gemcitabine; Vinblastine; Paclitaxel; Irinotecan; Fluorouracil; Methotrexate;
Carboplatin; Oxaliplatin; Cisplatin; Doxorubicin HCL Fulvestrant; Isotretinoin; Buserelin,
Everolimus; Carfilzomib; Rifabutin; Clindamycin; Tubulysin A; Indibulin; Gefitinib; and
Dasatinib.

{0355] Embodiment 11-48. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-39, 11-44 to 1-45, or
11-47, wherein X5 1s Monomethyl Auristatin E.

{0356] Embodiment [1-49. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 1I-28, wherein the
compound of Formula (11} or Formula (11} is selected from the group consisting of: B-1, B-2, B-
3, B-4, B-S, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-19,
B-20, B-21, B-22, B-23, B-24, B-25, B-26, B-27, B-28, B-29, B-30, B-31, B-48, and B-49, R is
H, alkyl, aryl, arvlalkyl, a glycol ether, or a glycol linker; gi1s 1,2, 3, 0r4;nl 181, 2,3, 4,5,6,7,
& 9 0ori0 andn2is 1,2, 3,4,5 6,7, 8, 9, or 10, wherein the combination of n1 and n2 has a
sumof2, 3, 4,5 6,78 9,10, or 11,

{0357] Embodiment [I-50. The compound, or a pharmaceutically acceptable salt, sclvate,
hydrate, isomer, or tautomer thereof, Embodiment [1-49, wherein the compound of Formula (1)
or Formula (1) is selected from the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-§,
B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49.
{0358] Embodiment II-51. The compound, or a pharmaceutically acceptable salt, sclvate,
hydrate, isomer, or tautomer thereof, Embodiment H-50, wherein the compound of Formula (1)

or Formula (TH) is selected from the group consisting of B-1, B-30, B-31, B-48, and B-49.
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{0359] Embodiment I1-52. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 1I-28, wherein the
compound of Formula () or Formula (111} is selected from the group consisting of: B-32, B-33,
B-34, B-35, B-36, B-37, B-38, B-39, B-40, B-41, B-42, B-43, B-44, B-45,  B-46, B-47, and B-
50,

{0360] Embodiment I1-53. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, Embodiment [1-52, wherein the compound of Formula (1)
or Formula (1) 15 B-32.

{0361] Embodiment [1-54. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to II-33, wherein # 13 2,
3,4,56,7,8 0r9.

{0362] Embodiment II-55. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to I1-53, wherein #2is 3,
4,5,6,7 or 8

{0363] Embodiment 11-56. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 1-53, wherein # 1s 4,
5,6 017

{0364] Embodiment I1-57. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to II-33, wherein #1113 5 or
6.

{0365] Embodiment II-38. A pharmaceutical composition comprising a cormpound, or a
pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, of any one of
Embodiments -24 to [1-57, H-87 to [I-101, or 11-104 to 1I-122 and a pharmaceutically
acceptable carrier.

{0366] Embodiment II-59. A method for treating a disorder in a subject, comprising
administering to a subject in need thereof a therapeutically effective amount of a compound, or a
pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, of any one of
Embodiments 11-24 to [1-57, 11-87 to 1I-101, or 11-104 to 11-122, wherein the disorder is an
immunological disorder or cancer.

{0367] Embodiment II-60. A method for treating a disorder in a subject, comprising

administering to a subject in need thereot a therapeutically effective amount of a pharmaceutical

176



WO 2020/014541 PCT/US2019/041486

composition according to Embodiment 1I-538, wherein the disorder 1s an immunological disorder
Of cancer.

{0368] Embodiment [I-61. The method of Embodiment I1-59 or 11-60, wherein the disorder is
an immunological disorder.

{0369] Embodiment [1-62. The method of Embodiment II-61, wherein the immunological
disorder is multiple sclerosis, type 1 diabetes, inflammatory bowel disease, rheumatoid arthritis,
OF PSOriasis.

{0376] Embodiment II-63. The method of Erbodiment I1-59 or 11-60, wherein the disorder is
cancer.

{0371] Embodiment 11-64. The method of Embodiment II-61, wherein the cancer 18 non-small
cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or
claudin-low breast cancer.

{0372} Embodiment 1-65. Use of a compound, or a pharmaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, of any one of Embodiments H-24 to II-57, 1I-87 to [I-101, or H-104
to 11-122, in the manufacture of a medicament for treating a disorder in a subject in need thereof,
wherein the disorder 1s an immunological disorder or cancer.

{03731 HEmbodiment 1I-66. Use of a pharmaceutical composition according to Embodiment -
58 in the manufacture of a medicament for treating a disorder in a subject in need thereof,
wherein the disorder is an 1mmunological disorder or cancer.

{0374] Embodiment I1-67. Use of a compound, or a pharmaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, of any one of Embodiments I1-24 to H-57, H-87 to HH-101, or [I-104
to [1-122 for treating a disorder in a subject in need thereof.

{60375} Embodiment 11-68. Use of a pharmaceutical composition according to Embodiment Hi-
58 for treating a disorder in a subject in need thereof.

{0376] Embodiment [1-69. Use of a compound, or a pharmaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, of any one of Embodiments [1-24 to 11-57, [1-87 to 1101, or [I-104
to 11-122 for treating a disorder in a subject in need thereof, wherein the disorder is an
immunological disorder or cancer.

{6377} Embodiment 11-70. Use of a pharmaceutical composition according to Embodiment fI-
S8 for treating a disorder in a subject in need thereot, wherein the disorder 1s an immunological

disorder or cancer.
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{0378] Embodiment 1I-71. The use of any one of Embodiments H-65 to II-70, wherein the
disorder is an immunological disorder.

{0379] Embodiment I1-72. The use of Embodiment i-71, wherein the immunological disorder
is multiple sclerosis, type 1 diabetes, inflammatory bowel disease, rheumatoid arthritis, or
psoriasis.

{0380] Embodiment 11-73. The use of any one of Embodiments H-65 to II-70, wherein the
disorder is cancer.

{0381] Embodiment II-74. The use of Embodiment H-73, wherein the cancer 13 non-small cell
lung cancer {NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or
claudin-low breast cancer.

{0382] Embodiment II-75. A compound, or a pharmaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, of any one of Embodiments I-24 to H-57, H-87 to H-101, or [I-104
to 11-122 for use in a method of treating a disorder in a subject in need thereof, wherein the
disorder ts an immunological disorder or cancer.

{0383] Embodiment I1-76. The compound for use of Embodiment II-75, wherein the disorder
is an immunological disorder.

{0384] Embodiment I1-77. The compound for use of Embodiment {1-76, wherein the
immuneological disorder is multiple sclerosis, type 1 diabetes, inflammatory bowel disease,
rheumatoid arthritis, or psoriasis.

{0385] Embodiment I1-78. The compound for use of Embodiment [1-75, wherein the disorder
18 cancer.

{0386] Embodiment [1-79. The compound for use of Embodiment {I-78, wherein the cancer is
nou-small cell lung cancer (NSCLC), melanoma, kidoey cancer, bladder cancer, head and neck
cancer, or claudin-low breast cancer.

{0387} Embodiment II-80. A pharmaceutical composition according to Embodiment II-58 for
use tn a method of treating a disorder in a subject in need thereof, wherein the disorder is an
immunological disorder or cancer.

{0388] Ewmbodiment 1I-81. The pharmaceutical composttion for use of Embodiment H-80,
wherein the disorder is an immunoclogical disorder.

{0389} Embodiment 1I-82. The pharmaceutical composition for use of Embodiment H-31,
wherein the immunological disorder is multiple sclerosis, type 1 diabetes, inflammatory bowel

disease, rheumatoid arthritis, or psoriasis.
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{6399} Embodiment 11-83. The pharmaceutical composition for use of Embodirnent H-80,
wherein the disorder is cancer.

{0391} Embodiment 1I-84. The pharmaceutical composition for use of Embodiment H-83,
wherein the cancer is non-small cell lung cancer (NSCLC), melanoma, kidney cancer, bladder
cancer, head and neck cancer, or claudin-low breast cancer.

{0392] Embodiment II-85. An IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence set forth in Table 4.

{0393] Embodiment II-86. An IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence set forth in SEQ ID NG:1 or SEQ ID NO:2.

{0394] Embodiment II-87. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to H-48 or 11-54 to [1-57,
wherein Xz is bound to Xi at two different sites on X1,

{0395] Embodiment I[1-88. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to I1-34, I1-36 to 11-48, or
-54 to H-57, wheretn X2 is bound to Xi at two different Cys residues on X1,

{0396] Embodiment [I-89. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, 1somer, or tautomer thereof, of any one of Embodiments 1-24 to 11-33, H-35 to 1148, or
11-54 to 11-57, wherein X» is bound to X at two different Lys residues on X,

{0397] Embodiment 11-90. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-1 to 11-11, wherein X5 is
selected from the group consisting oft an antianemic, an antianginal, an antiarryhythmic, an
antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial, an antibiotic, an
anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an antiemetic, a
glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a proteasome
inhibitor, and an enzyme inhibitor.

{0398] Embodiment [1-91. The compound, or a pharmaceutically acceptable salt, sclvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-24 to 1-40, wherein X3 is
selected from the group consisting of’ an antianemic, an antianginal, an antiarryhythmic, an
antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial, an antibiotic, an
anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an anttemetic, a
glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a proteasome

inhibitor, and an enzyme inhibitor,
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{0399] Embodiment 11-92. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-1 to 11-10 or II-15, wherein
X 15 selected from the group consisting of: an alkylating agent, a kinase inhibitor, a vinca
alkaloid, an anthracycline, an antimetabolite, an aromatase inhibitor, a topoisomerase inhibitor,
an mTor inhibitor, a retinoid, an antimitotic agent, an antibiotic, and a proteasome inhibitor.
{0400] Embodiment 11-93. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to -39 or 1-44, wherein
X3 18 selected from the group consisting oft an alkylating agent, a kinase inhibitor, a vinca
alkaloid, an anthracycline, an antimetabolite, an aromatase inhibitor, a topoisomerase inhibitor,
an mTor inhibitor, a retinoid, an antimitotic agent, an antibiotic, and a proteasome inhibitor.
{0401} Embodiment 11-94. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments -1 to I-10 or I-15 to 1i-16,
wherein X ts selected from the group consisting of buserelin, carboplatin, carfilzomib,
cisplatin, clindamycin, dasatinib, docetaxel, doxorubicin, etoposide, everolimus, tluorouracil,
fulvestrant, gefitinib, gemcitabine, indibulin, irinotecan, isotretinoin, methotrexate, monomethyi,
auristatin E, oxaliplatin, paclitaxel, ritabutin, tubulysin, and vinblastine.

{0462] Embodiment I1-95. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to 1-39 or 11-44 to 11-45,
wherein X3 is selected from the group consisting of: buserelin, carboplatin, carfilzomib,
cisplatin, clindamycin, dasatinib, docetaxel, doxorubicin, etoposide, everolimus, fluorouracil,
fulvestrant, gefitinib, gemcitabine, indibulin, intnotecan, isotretinoin, methotrexate, monomethyl,
auristatin E, oxaliplatin, paclitaxel, rifabutin, tubulysin, and vinblastine.

{04063] Embodiment I1-96. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-25 or [1-26, wherein the HL.-2
polypeptide or the bio-active homolog polypeptide thereof comprises an amino acid sequence
having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
feast 99.8%, at least 99.9%, or 100% amino acid sequence identity to an amino acid sequence of
Table 4.

{0464] Embodiment I[1-97. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-25 or 11-26, wherein the [L-2

polypeptide or the bio-active homolog polypeptide thereof corprises an amino acid sequence

180



WO 2020/014541 PCT/US2019/041486

having at least 30%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at least 99.7%, at
feast 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID NO:1 or SEQ ID
N2

{0405] Embodiment [1-98. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to H-35 or 11-40 to 11-48,
wherein m =n.

{0466] Embodiment II-99. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments I-24 to 1-35 or {1-40 to 11-48,
wherein # 1s greater than m.

{04067} Embodiment 11-100. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, tsomer, or tautomer thereof, of any one of Embodiments H-24 to TI-35 or H-40 to 1-48,
whereinm is landnis 1,2, 3,4,5,6,7,8,9 10, or 11.

{0408] Embodiment [1-101. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to H-35 or 11-40 to 11-48,
whereinmis2andnis 1,2, 3,4,5,6,7,8 9,10, or 1 1.

{0469] Embodiment [1-102. An IL-2 polypeptide or a bic-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least 98%%, at least 99%, at least 99.5%,
at least 99.6%, at least 99.7%, at least 99 8%, at least 99.9%, or 100% amino acid sequence
identity to an amino acid sequence of Table 4.

{0410] Embodiment [{-103. An IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%0, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, at least 99 5%,
at least 99.6%, at least 99 7%, at least 99 8%, at least 99.9%, or 100°% amino acid sequence
identity to SEQ 1D NO:1 or SEQ ID NO:2.

{0411} Embodiment I1-104. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to H-34 or 1-36 to 11-48,
wherein X3 18 a mixture of Xob and Xoe, Xon 18 a linker that is bound to one Cys residue on X,
Xoc 18 a linker that 18 bound to two different Cys residues on Xu, wherein # is a combination of

nl and n2, wherein nl corresponds to the number of Xop moieties bound to X and n2
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corresponds to the number of Xoe moieties bound to X1, and the combination of nl and n2 has a
sumof2 3, 4,5 6,7 8,9, 10, or 11,

{0412] Embodiment II-105. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-104, wherein X is selected from the
group consisting of K-1, K-2, K-4, K-6, K-8 K-11, K-13, K-15, K-17, and K-18 and Xsc is K-
19

{0413] Embodiment II-106. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of Embodiment 11-104 or 11-105, wherein Xor 1s K-1 and
Xoc15 K-19.

{0414] Embodiment 1I-107. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-104 to [1-106, wherein nl is
2or3andn2is 1.

{0415] Embodiment [{-108. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-104 to I1-106, wherein nl is
ZandnZis 1,

{0416] Embodiment II-109. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [I-104 to 11-106, wherein n1 is
Jandn2is 1.

{0417] Embodiment 1I-110. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-104 to [1-106, wherein nl is
1,2,3, 4, or5andn2is 1, 2 or 3.

{0418] Embodiment [I-111. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to [1-28, selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, whereinnis 1, 2, 3. 4. 5, or 6, and X
is an [L-2 polypeptide or a big-active homolog polypeptide thereof comprising an amino acid
sequence set forth in SEQ ID NO:1 or SEQ ID NO:2.

{0419] Embodiment 1I-112. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to [1-28, selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein nts 1, 2,3, 4, 5, or 6, and X
is an IL-2 polypeptide or a bin-active homolog polypeptide thereof comprising an amino acid

sequence set forth in SEQ ID NGO 1 or SEQ ID NG:2.

182



WO 2020/014541 PCT/US2019/041486

{0420] Embodiment 1I-113. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 1-24 to [I-28, wherein Xo1s a
mixture of Xop and Xze, Xow 15 a linker that is bound to one Cys residue on X1, Xoc 1s a linker that
is bound to two different Cys residues on X, 77 1s a combination of nl and n2, wherein the
combination of nt and n2 has a sum of 2, 3, 4, 5, or 6, and X s an HL.-2 polypeptide or a bio-
active homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ 1D
NO:1or SEQIDNO:2.

{0421} Embodiment I{-114. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to H-28, wherein the
compound of Formula (11} or Formula (1H) 1s B-49 and X1 1s an 1L-2 polypeptide or a bic-active
homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO:1 or
SEQIDNO2Z andnlis2or3andn2is 1.

{0422] Embodiment [I-115. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments II-111 to II-114, wherein the
{L.-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid
sequence set forth in SEQ ID NG:2.

{04237 Embodiment I{-116. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [1-24 to I1-28, selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, whereinnis 1, 2, 3. 4. 5, or 6, and X
is an [L-2 polypeptide or a big-active homolog polypeptide thereof comprising an amino acid
sequence having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%0, at least 96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at
least 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID
NO:1 or SEQ ID NG:2.

{0424] Embodiment [1-117. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to [1-28, selected from
the group consisting of B-1, B-30, B-31, B-4%, and B-49, whereinnis 1,2,3,4, 5 or6and Xy is
an 1L-2 polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid
sequence having at least 90%, at least 91%, at least 92%, at feast 93%, at least 94%, at least

95%, at least 96%, at least 97%, at least 98%, at least 99%, at least 99.5%, at least 99.6%, at
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least 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID
NO:1 or SEQ 1D NO:2Z.

{0425} Embodiment II-118. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to I-28, wherein Xzis a
muxture of Xon and Xoe, Xob ts a linker that 18 bound to one Cys residue on X1, X2: 15 a Hoker that
is bound to two different Cys residues on Xy, # is a combination of nl and n2, wherein the
combination of nl and n2 has asum of 2, 3, 4, 5, or 6, and X; 15 an -2 polypeptide or a bio-
active homolog polypeptide thereof comprising an amino acid sequence having at least 90%, at
feast 91%, at least 92%¢, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at
feast 98%, at least 99%, at least 99.5%, at ieast 99.6%, at least 99.7%, at least 99.8%, at least
99.9%, or 100% amino acid sequence identity to SEQ ID NG:1 or SEQ ID NO:2.

{0426] Embodiment II-119. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments [-24 to 1-28, wherein the
compound 1s B-49, X 1s an [L-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence having at least 90%, at least 91%, at ieast 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, at least 99.5%,
at least 99.6%, at least 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence
identity to SEQ ID NO:1 or SEQ ID NO:2, and nl is2or3and n21is 1.

{0427] Embodiment 11-120. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments II-116 to I-119, wherein the
IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises an amino acid
sequence having at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%0, at least 96%, at least 97%, at least 98%, at least 99%, ai least 99.5%, at least 99.6%, at
least 99.7%, at least 99.8%, at least 99.9%, or 100% amino acid sequence identity to SEQ ID
NO:2.

{0428] Embodiment [1-121. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to [1-34, 11-36 to I1-4§, or
11-54 to 11-57, wherein X7 is X, wherein Xoy 15 a linker that is bound to one Cys residue on X,
and # 15 nl, wherein nl corresponds to the number of Xzp moteties bound to Xy

{04291 Embodiment [1-122. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to [1-34, 11-36 to I1-4§, or

11-54 to 11-57, wherein X7 is Xz, wherein Xuc is a linker that is bound to two different Cys
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residues on X1, wherein » 18 n2, wherein n2 corresponds to the number of Xoc moieties bound to
X1.

{0430} Some embodiments of this disclosure are of Embodiment , as follows:

{0431} Embodiment III-1. A compound having a structure of Formula (I):

X23—<X3>m (I),

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer

thereof, wherein:
mis1,2,3,4,5,6,7, 8 9 or10;
Xoats alinker; and

X3 is a therapeutic compound.
{0432} Embodiment [{I-2. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment I1i-1, wherein s is 1.
{0433] Embodiment HI-3. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, 1somer, or tautomer thereof, of embodiment 11I-1, whereinmis 2, 3, 4,5, 6,7, or 8.
{0434] Embodiment [{I-4. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment IH-1, wherein m is 1, 2, or 3.
{0435] Embodiment HI-5. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment 11, wherein w1 2, 3, 4, or 5.
{0436] Embodiment [{I-6. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments TI-1 to -5, wherein Xzais a
cleavable linker.
{0437] Embodiment III-7. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HiI-1 to Hi-5, wherein Xoats a
non-cleavable linker.
{0438] Embodiment lII-8. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment T11-6, wherein Xoais selected from the

group consisting of’
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L-15 s

L-16

L-19

wherein R s H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol hinker.
{04391 Embodiment [{I-9. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment I11-8, wherein Xza1s selected from the

group consisting of L-1 and L-19.
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{0440] Embodiment III-10. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment [1-7, wherein Xza1s selected from the

group consisting of:

Compound Structure
Number
L-17 o
-:r\i, o, J‘w A S ‘}' -
é,,/ \,\g‘y S f\-}‘\\ o \\Q,,/ \'\,\._,f
e "i\\,
e
&
i )
N
\‘§ §
b_ﬂwx
& and
L-18 L
“'?Fv,.‘ N . /"\‘\\ T S "\'\\ N,z '\’\)\ y A S N ~ P ~. f.?.}'_;
é}* M

{0441} Embodiment II-11. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HI-1 to HI-10, wherein X5 i3 an
immunomodulating agent,

{0442] Embodiment [{I-12. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments IH-1 to HI-11, wherein X5 is
selected from the group consisting of an immunosuppressive drug, an antianemic, an antianginal,
an antiarryhythmic, an antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial,
an antibiotic, an anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an
antiemetic, a glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a
ubiquitin-activating enzyme inhibitor, a ubiquitin-activating enzyme E1 inhibitor, and a
proteasome inhibitor.

{0443] Embodiment [{I-13. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 1H-1 to HI-12, wherein X5 is

selected from the group consisting of’
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TAS4464 {7H-Pyrrolo[2,3-
dipyrimidin-4-amine, 7-{5-
[{aminosulfonyllamino}-5-deoxy-
beta-D-ribofuranosyl]-5-[2-{2-ethoxy-
6-fluorophenyllethynyl]-}

wherein Ry is alkyl, aryl, arylalkyl, arylalkyne, arvlalkene, heterocyclyl, or

heteroaryl and Ro is H, alkyl, or aryl.
{0444] Embodiment I11-14. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments [H-1 to HI-13, wherein X5 13
selected from the group consisting of Pevonedistat, TAST ({{28,35 4R, SR)-5-(4-amino-5-({4,7-
dimethyl-3 4-dihydro-2ZH-benzol[bll 1, 4Joxazin-8-yDethynyl)-TH-pyrrolof 2, 3-dJpyrimidin-7-yi)-
3.4-dihydroxytetrahydrofuran-2-ymethyl suifamate), TAS2 (((1S.2R,3S,4R }-4-(4-amino-5-
{({(4,7-dimethyl-3 4-dihydro-2H-benzo[b][ 1 4joxazin-8-ylethynyl)-7TH-pyrrolof 2, 3-d jpyrimidin-
7-y13-2,3-dihydroxycvclopentylymethyl sulfamate), and TAK7243 (((1R,2R,35,4R)-2,3-
dihydroxy-4-((2-(3-(tritlucromethylyphenylipyrazolo[1,S-alpyrimidin-7-
yhaminojcyclopentylmethyl sulfamate).
{0445} Embodiment ITI-15. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HI-1 to HI-10, wherein X515 a
cancer chemotherapeutic.
{0446} Embodiment 1II-16. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments I11-1 to HI-10 or 15, wherein
X5 13 selected from the group consisting of an oncolytic drug, a genotoxic agent, an alkylating
agent, a tubulin inhibitor, a microtubule assembly inhibitor, an antineoplastic drug, a kinase
inhihitor, a vinca alkaloid, an antibiotic, an anthracycline, an antimetabolite, an aromatase
inhibitor, a topoisomerase inhibitor, a mTor inhibitor, a retinoid, an antimitotic agent, a protease
inhibitor, a tyrosine kinase inhibitor, a microtubule destabilizer, and a proteasome inhibitor.
{04471 Embodiment I{I-17. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments IH-1 to HI-10 or HI-15 to HI-
16, wherein X is selected from the group consisting of vincristine, vinorelbine, vintlunine,
crytophycin 52, a halichondrin, a dolastatin, a hemiasterlin, colchicine, a combretastatin, 2-

methoxyestradiol, a methoxybenzenesulfonamide, epothilone, and discodermolide.
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{0448] Embodiment III-18. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 1H1-1 to HI-10 or HI-15 to I~

16, wherein X is selected from the group consisting of:

Compound Name Structure
Monomethyl '
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Gefitinib f;:f"'\

Dasatinib

{0449] Embodiment III-19. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HI-1 to [H-10, [{I-15 to HI-16,
or HI-18, wherein X3 is Monomethyl Aunstatin E.

{0450] Embodiment HI-20. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment 1I-1, wherein the compound of Formula (I)

is selected from the group consisting of:

Compound Structure
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wherein R is H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker and pis 1,
2,3,4,5 or6.
{0451} Embodiment [fI-21. The compound, or a pharmaceutically acceptable salt, solvate,

hydrate, isomer, or tautomer thereof, of embodiment [11-20, wherein the compound of Formula

(1) is selected from the group consisting of A-1, A-2, A-3, A-4, A-5, A-6, A-7, A-8 A-9 A-10,

A-11, A-12, A-13, A-14, A-15, A-16, A-17, A-18, A-30, A-31, and A-51.

{0452}

Embodiment 1f-22. The compound, or a pharmaceutically acceptable salt, solvate,

hydrate, isomer, or tautomer thereof, of embodiment II1-20, wherein the compound of Formula

{1} is selected from the group consisting of A-1, A-30, A-31, and A-51.

[0453]

Embodiment 111-23. The compound, or a pharmaceutically acceptable salt, solvate,

hydrate, isomer, or tautomer thereof, of embodiment HI-20, wherein the compound of Formula

(1) is A-32.
{0454] Embodiment [{I-24. A compound having a structure of Formula (I}

213




WO 2020/014541 PCT/US2019/041486

XI_EXZ_(XB)W}H (H),

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer

thereof, wherein:
mis 1, 2,3, 4,5 6,7, 8,9 or 10;
nis1,2,3,4,5,6,7, 8,9 10or 11,
X1 is a biologically active polypeptide or hormone;
X315 a linker; and

Xa1s a therapeutic compound.
{0455} Embodiment IT1-25. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, 1somer, or tautomer thereof, of embodiment 111-24, wherein X i3 selected from the
group consisting of an Acylation stimulating protein polypeptide, an Adipokine polypeptide, an
Albinterferon polypeptide, a Cerberus polypeptide, a Colony-stimulating factor polypeptide, an
Erythropoietin polypeptide, a FMS-like tyrosine kinase 3 ligand polypeptide, a Globulin
component polypeptide, a Macrophage Activating Factor polypeptide, a Granulocyte colony-
stimulating factor polypeptide, a Granulocyte-macrophage colony-stimulating factor
polypeptide, a Hepatocyte growth factor polypeptide, an 1L-17 polypeptide, an IL-10
polypeptide, an Inflammasome polypeptide, an Interferome polypeptide, an Interferon
polypeptide, an Interferon beta-1a polypeptide, an Interferon beta-1b polypeptide, an Interferon
gamma polypeptide, an Interferon type I polypeptide, an Interferon type Il polypeptide, an
Interferon type I polypeptide, an Interlenkin polypeptide, an Interleukin 1 receptor antagonist
polypeptide, an Interleukin & polypeptide, a Leukemia inhibitory factor polypeptide, a
Leukocyte-promoting factor polypeptide, a Lymphokine polypeptide, a Lymphotoxin
polypeptide, a Lymphotoxin alpha polypeptide, a Lymphotoxin beta polypeptide, a Macrophage
colony-stimulating factor polypeptide, a Macrophage inflammatory protein polypeptide, a
Macrophage-activating factor polypeptide, a Monokine polypeptide, a Myokine polypeptide, a
Myonectin polypeptide, a Nicotinamide phosphoribosyltransterase polypeptide, an Oncostatin M
polypeptide, an Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a Proinflammatory
cytokine polypeptide, a Promegapoietin polypeptide, a Receptor activator of nuclear factor
kappa-B ligand polypeptide, a Stromal cell-derived factor 1 polypeptide, an adrenomedullin

polypeptide, an angilopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone
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morphogenetic protein polypeptide, a Ciliary neurotrophic factor polypeptide, an Interleukin-6
polypeptide, an Epidermal growth factor polypeptide, an Ephrin Al polypeptide, an Ephrin A2
polypeptide, an Ephrin A3 polypeptide, an Ephrin A4 polypeptide, an Ephrin AS polypeptide, an
Ephrin B1 polypeptide, an Ephrin B2 polypeptide, an Ephrin B3 polypeptide, a Fibroblast
growth factor polypeptide, a Fibroblast growth factor 1 polypeptide, a fibroblast growth factor 2
polypeptide, a Fibroblast growth factor 3 polypeptide, a Fibroblast growth factor 4 polypeptide,
a fibroblast growth factor S polypeptide, a Fibroblast growth factor 6 polypeptide, a Fibroblast
growth factor 7 polypeptide, a fibroblast growth tactor 8 polypeptide, a Fibroblast growth factor
9 polypeptide, a Fibroblast growth factor 10 polypeptide, a Fibroblast growth factor 11
polypeptide, a Fibroblast growth factor 12 polypeptide, a Fibroblast growth factor 13
polypeptide, a Fibroblast growth factor 14 polypeptide, a Fibroblast growth factor 15
polypeptide, a Fibroblast growth factor 16 polypeptide, a Fibroblast growth factor 17
polypeptide, a Fibroblast growth factor 18 polypeptide, a Fibroblast growth factor 19
polypeptide, a Fibroblast growth factor 20 polypeptide, a Fibroblast growth factor 21
polypeptide, a Fibroblast growth factor 22 polypeptide, a Fibroblast growth factor 23
polypeptide, a Foetal Bovine Somatotrophin polypeptide, a Glial cell line-derived neurotrophic
factor polypeptide, a Neurturin polypeptide, a Persephin polypeptide, an Artemin polypeptide, a
Growth differentiation factor-9 polypeptide, a Hepatoma-derived growth factor polypeptide, an
Insulin polypeptide, an Insulin-like growth factor polypeptide, an Insulin-like growth factor-1
polypeptide, an Insulin-like growth factor-2 polypeptide, an HL.-1 polypeptide, an IL-2
polypeptide or bio-active homolog thereof, an IL-3 polypeptide, an [L-4 polypeptide, an IL-3
polypeptide, an IL-6 polypeptide, an IL-7 polypeptide, a Keratinocyte growth factor
polypeptide, a Migration-stimulating factor polypeptide, a Macrophage-~stimulating protein
polypeptide, a Myostatin polypeptide, a Neuregulin 1 polypeptide, a Neuregulin 2 polypeptide, a
Neuregulin 3 polypeptide, a Neuregulin 4 polypeptide, a Brain-derived neurotrophic factor
polypeptide, a Nerve growth factor polypeptide, a Neurotrophin-3 polypeptide, a Neurotrophin-4
polypeptide, a Placental growth factor polypeptide, a Platelet-derived growth factor polypeptide,
a Renalase polypeptide, an anti-apoptotic survival factor polypeptide, a T-cell growth factor
polypeptide, a Thrombopotetin polypeptide, a Transforming growth factor alpha polypeptide, a
Transforming growth factor beta polypeptide, a Tumor necrosis factor-alpha polypeptide, a
Vascular endothelial growth factor polypeptide, and a Wnt Signaling Pathway polypeptide.

{0456] Embodiment II1-26. A compound having a structure of Formula (II1):
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XI—EXZ—(X? )m}n (HD,

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer

thereof, wherein:
mis 1, 2,3, 4,5 6,7, 8,9 or 10;
nis1,2,3,4,5,6,7, 89, 10, 0r 11
X1 is an 1L-2 polypeptide or a bio-active homolog polypeptide thereof;
X315 a linker; and

Xa1s a therapeutic compound.
{0457} Embodiment I1-27. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment 111-25 or HI-26, wherein the 11.-2
polypeptide or the bio-active homolog polypeptide thereof comprises an amino acid sequence set
forth in Table 4.
{0458] Embodiment I11-28. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment T11-25 or I1-26, wherein the [L-2
polypeptide or the bio-active homolog polypeptide thereof comprises an amino acid sequence set
forth in SEQ ID NO: 1 or SEQ 1D NG:2.
{04591 Embodiment [I1-29. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments I11-24 to 111-28, wherein Xz is a
cleavable linker.
{0460] Embodiment I[f1-30. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [H-28, wherein Xz 1is 3
non-cleavable linker.
{0461] Embodiment II-31. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment HI-29, wherein X is selected from the

group consisting of’
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wherein the left side of X, as drawn, 18 bound to X, and the right side of X3, as
drawn, ts bound to X5 and wherein R is H, alkyl, aryl, arylalkyl, a glycol ether, ora
glycol linker.
{0462] Embodiment [{I-32. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment HI-31, wherein Xu i3 selected from the
group consisting of K-1 and K-~19.
{0463] Embodiment IT1-33. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, tsomer, or tautomer thereof, of embodiment 111-30, wherein X2 is selected from the

group consisting of’
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wherein the left side of X3, as drawn, is bound to X, and the right side of X», as
drawn, is bound to X5,

{0464} Embodiment IT1-34. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HI-24 to HHI-33, wherein X2 is
bound to Xi at a Cys residue thereof.
{0465] Embodiment [I1-35. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to I11-31, wherein Xs 18
bound to Xi at a Lys residue thereof.
{0466] Embodiment [{1-36. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [II-35, wherein m is 1.
{0467} Embodiment 1-37. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments I11-24 to TI-35, wherein m 13 2,
3,4,5 6,7 or8.
{0468] Embodiment [f1-38. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 11-24 to III-35, whereinm is 1,
2,013,
{0469] Embodiment I{1-39. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 11-24 to HI-35, wherein m is 2,
3,4, 0r5.
{0470] Embodiment I11-40. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments [11-24 to 111-39, wherein X5 13
an immunomeoedulating agent.
{0471] Embodiment II1-41. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [H-40, wherein X3 is
selected from the group consisting of an immunosuppressive drug, an antianemic, an antianginal,
an antiarryhythmic, an antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial,
an antibiotic, an anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an
antiemetic, a glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a
ubiquitin-activating enzyme inhibitor, a ubiquitin-activating enzyme E1 inhibitor, and a
proteasome inhibitor.
{0472} Embodiment [{1-42. The compound, or a pharmaceutically acceptable salt, solvate,

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [I1-41, wherein X3 is
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selected from the group consisting of: pevonedistat; TAST (({28,35,4R SR )-5-(4-amino-5-({4,7-
dimethyl-3 4-dihydro-2H-benzo[bi[ 1,4joxazin-8-yliethynyl}-7TH-pyrrolof2,3-d pyrimidin-7-yl})-
3,4-dihydroxvtetrahydrofuran-2-ylmethyl sultamate); TASZ (((15,2R,35,4R}-4-(4-amino-5-
((4,7-dimethyi-3,4-dihydro-2H-benzo[bl{ 1,4 joxazin-8-yjethynyl}-7TH-pyrrolof2,3-d}pyrimidin-
7-y1)-2,3-dihydroxycyclopentylimethyl sulfamate); TAK7243 (({(1R2ZR,35,4R}-2,3-dihydroxy-
4-({2-(3-(triftucromethylphenylpyrazolof 1, 5-alpyrimidin-7-yDaminojcyclopentyl ymethyl
sulfamate); Piperacillin; M22 (1-benzyl-N-(2 4-dichlorophenethyl piperidin-4-amine}; 6,6'-
Biapigenin; Thieno-pyridine; Inudazo-pyrimidine; Largazole; Pyr-41 (4{4-(S-nitro-furan-2-
yimethylene}-3,5-dioxo-pyrazolidin-1-yi}-benzoic acid ethyl ester); Phorbol 12-myristate 13-
acetate; 2,3-dihydropyrrolo|2,1-blquinazolin-9(1H)-one; Ofloxacin; Panepophenanthin, Himeic
Acid A; Hyrtioreticulins A; Phytol; ABPA3 ([(2R,35,4R 5R)-5-[6-(3-ethynyianilino)purin-9-yi]-
3, 4-dibydroxyoxolan-2-ylimethyl sulfamate), Benzothiazole, a Deoxyvasicinone derivative;
Coumarin A, Coumarin B; Imidazolium-quinoxaline, and TAS4464 (7TH-Pyrrolo[2,3-
dlpyrimidin-4-amine, 7-[S-[(aminosulfonylamino]-5-deoxy-beta-D-ribofuranosyl }-5-{2-(2-
ethoxy-0-flucrophenyljethyayli-), wherein Ri is alkyl, aryl, arylalkyl, arylalkyne, arvialkene,
heterocyclyl, or heteroaryl and Ro1s H, alkyl, or aryl.

{04731 Embodiment I11-43. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to I11-42, wherein X5 is
selected from the group consisting of: Pevonedistat, TAST ({({28,35,4R,5R)-5-(4-amino-5-((4,7-
dimethyl-3 4-dihydro-2H-benzo[bi[ 1,4joxazin-8-yliethynyl}-7TH-pyrrolof2,3-d pyrimidin-7-yli})-
3 4-dibydroxytetrahydrofuran-2-ylmethyl sultamate), TAS2 (((15,2R,35 4R )}-4-(4-amino-5-
((4,7-dimethyl-3,4-dihydro-2H-benzo[bl{ 1,4 joxazin-8-yljethynyl)-7H-pyrrolof2,3-d}pyrimidin-
7-y1)-2 3-dihydroxycyclopentymethyl sulfamate), and TAK7243 ({(1R,2R.35,4R)-2.3-
dihydroxy-4-((2-(3-(triflucromethvl)phenvl)pyrazolof1,S-ajpyrimidin-7-
yhaminojcvelopentymethyl sulfamate).

{0474] Embodiment [{I-44. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to III-39, wherein X515 a
cancer chemotherapeutic,

{0475] Embodiment I11-45. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HI-24 to 111-39 or 11i-44,
wherein X3 1s selected from the group consisting of an oncolytic drug, a genotoxic agent, an

alkylating agent, a tubulin inhubitor, a microtubule assembly inhibitor, an antineoplastic drug, a
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kinase inhibitor, a vinca alkaloid, an antibiotic, an anthracycline, an antimetabolite, an aromatase
inhibitor, a topoisomerase inhibitor, a mTor inhibitor, a retinoid, an antimitotic agent, a protease
inhibitor, a tyrosine kinase inhibitor, a microtubule destabilizer, and a proteasome inhibitor.
{0476] Embodiment [11-46. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments I1-24 to HI-39 or [H-44 to I-
45, wherein X3 is selected from the group consisting of vincristine, vinorelbine, vinflunine,
crytophyein 52, a halichondrin, a dolastatin, a hemiasterlin, colchicine, a combretastatin, 2-
methoxyestradiol, a methoxybenzenesulfonamide, epothilone, and discodermolide.

{0477 Embodiment [{I-47. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments TI1-24 to III-39 or [H-44 to II1-
45, wherein X3 is selected from the group consisting of: Monomethyl Auristatin E; Docetaxel;
Etoposide; Gemcitabine; Vinblastine; Paclitaxel; Irinotecan; Fluorouracil, Methotrexate;
Carboplatin; Oxaliplatin; Cisplatin; Boxorubicin HCL Fulvestrant; Isotretinoin; Buserelin,
Everolimus; Carfilzomib; Rifabutin; Clindamycin;, Tubulysin A; Indibulin; Gefitinib; and
Dhasatinib,

{0478} Embodiment IT1-48. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HI-24 to -39, 11l-44 1o HI-45,
or HI-47, wherein X3 is Monomethyl Auristatin E.

{04791 Embodiment I[11-49. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments [11-24 to [H-28, wherein the

compound of Formula (1) or Formula (JI1) is selected from the group consisting of’
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wherein R ts H, alkyl, arvl, arvlalkyl, a glvcol ether, or a glycol linker; gis 1, 2,
3,ord:nli51,2,3,4,5,6,7,8 9% ori0andn2is 1,2 3,4, 5,6,7, 8 9 or 10, wherein
the combination of nl andn2 hasasum of 2, 3, 4,5,6,7, 8, 9, 10, or 11,
{0480] Embodiment IT1-50. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, 1somer, or tautomer thereof, embodiment 11-49, wherein the compound of Formula (1)
B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49.
{0481] Embodiment I11-51. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, tsomer, or tautomer thereof, erabodiment IH-50, wherein the compound of Formula (H)
{0482} Embodiment [f1-52. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 11-24 to [H-28, wherein the

compound of Formula (1) or Formula (111} is selected from the group consisting of’
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[0483]

imbodiment 111-53. The compound, or a pharmaceutically acceptable salt, solvate,

hydrate, isomer, or tautomer thereof, embodiment IH-52, wherein the compound of Formula (1T}
or Formula (Il is B-32.
10484]

Embodiment 111-54. The compound, or a pharmaceutically acceptable salt, solvate,

hydrate, isomer, or tautomer thereof, of any one of embodiments 11-24 to [H-53, wherein n 15 2,
3,4,5,6,7,8 or 9.
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{0485} Embodiment 1I1-55. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [{I-53, wherein #7115 3,
4.5,6,7, or 8.

{0486] Embodiment II1-56. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments [1-24 to I11-53, wherein # 18 4,
5,6, 0r7.

{0487} Embodiment IT1-57. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments II-24 to TI-53, wherein nis 3
or 6.

{0488] Embodiment III-58. A pharmaceutical composition comprising a compound, or a
pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, of any one of
embodiments 1H-24 to HI-57 or HI-87 to HI-105 and a pharmaceutically acceptable carrier.
{0489] Embodiment III-539. A method for treating a disorder in a subject, comprising
administering to a subject in need thereot a therapeutically effective amount of a compound, or a
pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, of any one of
embodiments HI-24 to HI-57 or I1-87 to [11-105, wherein the disorder is an immunological
disorder or cancer.

{0490] Embodiment [TI-60. A method for treating a disorder in a subject, comprising
administering to a subject in need thereot a therapeutically effective amount of a pharmaceutical
composition according to embodiment HI-58, wherein the disorder is an immunological disorder
or cancer.

{0491] Embodiment [{I-61. The method of embodiment 111-59 or HI-60, wherein the disorder
is an immunological disorder.

{0492] Embodiment [11-62. The method of embodiment HI-61, wherein the immunological
disorder is multiple sclerosis, type 1 diabetes, inflammatory bowel disease, rtheumatoid arthritis,
psoriasis, or systemic hupus erythematosus.

{0493] Embodiment [{1-63. The method of embodiment -39 or HI-60, wherein the disorder
is cancer.

{0494] Embodiment 111-64. The method of embodiment 111-61, wherein the cancer is non-
small cell lung cancer (NSCLC), melanoma, kidoey cancer, bladder cancer, head and neck

cancer, or claudin-low breast cancer.
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{0495] Embodiment I11-65. Use of a compound, or a pharmaceutically acceptable salt,
solvate, hydrate, or tautomer thereof, of any one of embodiments [11-24 to I11-57 or I-87 to HI-
105, in the manufacture of a medicament for treating a disorder in a subject in need thereof,
wherein the disorder ts an immunological disorder or cancer.

{0496] Embodiment [TI-66. Use of a pharmaceutical composition according to embodiment
H1-58 in the manutacture of a medicament for treating a disorder 1n a subject in need thereof,
wherein the disorder is an immunological disorder or cancer.

{30497} Embodiment II1-67. Use of a compound, or a pharmaceutically acceptable salt,
solvate, hydrate, or tautomer thereof, of any one of embodiments 111-24 to [{1-57 or HI-87 to 111~
105 for treating a disorder in a subject in need thereof.

{0498] Embodiment I11-68. Use of a pharmaceutical composition according to embodiment
HI-58 for treating a disorder in a subject in need thereof.

{04991 Embodiment II1-69. Use of a compound, or a pharmaceutically acceptable salt,
solvate, hydrate, or tautomer thereof, of any one of embodiments T11-24 to [11-57 or HI-87 to 11~
105 for treating a disorder in a subject in need thereof, wherein the disorder is an immunoclogical
disorder or cancer.

{0560] Embodiment III-70. Use of a pharmaceutical composition according to embodiment
11-58 for treating a disorder in a subject in need thereot, wherein the disorder is an
immunological disorder or cancer.

{05061} Embodiment 11-71. The use of any one of embodiments HI-65 to H1-70, wherein the
disorder 1s an immunological disorder.

{0562] Embodiment [{I-72. The use of embodiment {I-71, wherein the immunological
disorder is multiple sclerosis, type 1 diabetes, inflammatory bowel disease, rheumatoid arthritis,
psoriasis, or systemic lupus erythematosus.

{0563] Embodiment IIT-73. The use of any one of embodiments HI-65 to HI-70, wherein the
disorder ts cancer.

{05064] Embodiment If1-74. The use of embodiment HI-73, wherein the cancer 1s non-small
cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or
claudin-low breast cancer.

{0565] Embodiment III-75. A compound, or a pharmaceutically acceptable salt, solvate,

hydrate, or tautomer thereof, of any one of embodiments HE-24 to HI-57 or {1-87 to IH-105 for
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use in a method of treating a disorder 1n a subject in need thereof, wherein the disorder is an
immunological disorder or cancer.

{0566] Embodiment II1-76. The compound for use of embodiment [H-75, wherein the
disorder is an immunological disorder.

{0567} Embodiment I{I-77. The compound for use of embodiment HI-76, wherein the
immunological disorder ts multiple sclerosis, type 1 diabetes, inflammatory bowel disease,
rheumatoid arthritis, psoriasis, or systemic lupus erythematosus.

{0568] Embodiment II1-78. The compound for use of embodiment HI-75, wherein the
disorder s cancer.

{0369] Embodiment II1-79. The compound for use of embodiment HI-78, wherein the cancer
is non-small cell lung cancer (NSCLC}, melanoma, kidney cancer, bladder cancer, head and
neck cancer, or claudin-low breast cancer.

{0518] Embodiment I{I-80. A pharmaceutical compostiion according to embodiment HI-58
for use in a method of treating a disorder in a subject in need thereof, wherein the disorder s an
immunological disorder or cancer.

{0511} Embodiment I-81. The pharmaceutical composition for use of embodiment TT1-80,
wherein the disorder is an immunological disorder.

{0512} Embodiment [{I-82. The pharmaceutical composition for use of embodiment [11-81,
wherein the immunological disorder is multiple sclerosis, type 1 diabetes, inflammatory bowel
disease, rheumatoid arthritis, psoriasis, or systemic lupus erythematosus.

{0513} Embodiment I-83. The pharmaceutical composition for use of embodiment -80,
wherein the disorder is cancer.

{0514} Embodiment 11I-84. The pharmaceutical composition for use of embodiment 111-83,
wherein the cancer is non-small cell bung cancer (NSCLC), melanoma, kidney cancer, bladder
cancer, head and neck cancer, or claudin-low breast cancer.

{0515] Embodiment III-85. An IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence set forth in Table 4.

{0516] Embodiment [II-86. An IL-2 polypeptide or a bio-active homolog polypeptide thereof
comprising an amino acid sequence set forth in SEQ ID NO:1 or SEQ ID NOG:2.

{0517] Embodiment I1-87. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments HI-24 to H1-48 or HI-54 to HI-

57, wherein Xz is bound to X at two different sites on Xi.
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{0518} Embodiment 1II-88. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [H-34, HI-36 to {11-48,
or HI-54 to 1157, wherein X 18 bound to X at two different Cys residues on X,

{0519] Embodiment I11-89. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments [H-24 to [1-33, TI-35 to HI-48,
or HI-54 to H1-57, wherein X2 1s bound to Xi at two different Lys residues on X1

{0520 Embodiment III-90. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, tsomer, or tautomer thereof, of any one of embodiments H1-24 to 111-34 or [H-36 to ITI-
48, wherein X3 is a mixture of Xob and Xoo, Xop is a linker that is bound to one Cys residue on
X1, Xoc 15 a linker that is bound to two different Cys residues on X1, #7118 a combination of nl and
n2, wherein nl corresponds to the number of Xop moieties bound to Xy and n2 corresponds to the
number of Xac moieties bound to X1, and the combination of nl and n2 has a sum of 2, 3, 4, 5, 6,
7,8,9 10, or 1 1.

{0521] Embodiment I[11-91. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment [{1-90, wherein X 1s selected from the
group consisting of K-1, K-2, K4, K-6, K-8, K-11, K~13, K~15, K-17, and K-18 and X0 is K-
19,

{0522} Embodiment [f1-92. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiment IH1-90 or HI-91, wherein X 15 K-1 and X2
is K-19.

{05231 Embodiment I11-93. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments II-90 to HI-92, wherein nl is 2
or3and n2is .

{0524] Embodiment I11-94. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, tsomer, or tautomer thereof, of any one of embodiments II-90 to 111-92, wherein nl 18 2
and n2 is 1.

{0525] Embodiment I[I1-95. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-90 to HI-92, wherein nl is 3
and n2 is 1.

{0526] Embodiment I11-96. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments I11-90 to I11-92, wherein ni is

1,2,3, 4, orSandn2is |, 2 or 3.
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{6527} Embodiment 111-97. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [{1-28, selected from
the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-§, B-9, B-10, B-11, B-12, B-13, B~
14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, whereinnis 1, 2, 3, 4, 5, or 6, and Xu
is an IL-2 polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid
sequence set forth in SEQ ID NG 1 or SEQ 1D NG:2.

{0528} Embodiment I1-98. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, 1somer, or tautomer thereof, of any ove of embodiments I1-24 to T11-28, selected from
the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein nis 1,2, 3,4, 5, or 6, and Xi
is an IL-2 polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid
sequence set forth in SEQ ID NO:1 or SEQ ID NG:2.

{0529] Embodiment II1-99. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [{I-28, wherein X315 a
mixture of Xov and Xoc, Xob 15 a linker that is bound to one Cys residue on X1, Xoe 15 a Hoker that
is bound to two different Cys residues on Xy, # is a combination of nl and n2, wherein the
combination of nl and n2 has asum ot 2, 3, 4, 5, or 6, and X 1s an H.-2 polypeptide or a bio-
active homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ ID
NO:1or SEQ D NGO:2.

{0530] Embodiment III-100. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments [1-24 to [11-28, wherein the
compound of Formula (If) or Formula (11} 1s B-49, X1 is an 11-2 polypeptide or a bio-active
homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO:1 or
SEQIDNGO2 andnlis2or3andn2is 1.

{0531] Embodiment HI-101. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of embodiments HI-97 to IT1-100, wherein the 1L.-2
polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid sequence
set forth in SEQ ID NG:2.

{0532] Embodiment HI-102. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 11-24 to [11-34, TI-36 to H1-48,
or H1-54 to 11-57, wherein X, 15 Xo, wherein Xob is a linker that is bound to one Cys residue on

X1, and 72 1s nl, wherein nl corresponds to the number of Xop moteties bound to X,
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{0533] Embodiment III-103. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [{1-34, HI-36 to {{1-48,
or HI-54 to HI-57, wherein X, 18 Xac, wherein Xoc 18 a linker that 1s bound to two different Cys
residues on X, wherein » is n2, wherein n2 corresponds to the number of Xuc moieties bound to
X1

{0534] Embodiment lI-104. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments IH-1 to HI-14, wherein X5 is
Pevonedistat.

{0535] Embodiment [{I-105. The compound, or a pharmaceutically acceptable salt, solvate,
hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to [H-43, wherein X3 is

Pevonedistat,

Examples

{0536] The disclosure is further illustrated by the following examples and synthesis schemes,
which are not to be construed as Himiting this disclosure in scope or spirit to the specific
procedures herein described. It is to be understood that the examples are provided to illustrate
certain embodiments and that no limitation to the scope of the disclosure is intended thereby. Tt
is to be further understood that resort may be had to various other embodiments, modifications,
and equivalents thereof which may suggest themselves to those skilled in the art without

departing from the spirit of the present disclosure and/or scope of the appended claims.
Synthesis of Compounds

{08371 The compounds of the present disclosure can be synthesized using techniques and
materials known to those of skill in the art. Starting materials for the compounds of the
disclosure may be obtained using standard techniques and commercially avaiiable precursor
materials, such as those available from Aldrich Chemical Co. (Milwaukee, Wis.), Sigma
Chernical Co. (5t. Louis, Mo.), Lancaster Synthesis (Windham, N.H.), Aspin Cheruicals, Ltd.
(New Brunswick, N1}, Ryan Scientific (Columbia, §.C.}, Maybridge (Cornwall, England),
Arcos (Pittsburgh, Pa.), and Trans World Chemicals (Rockville, Md.)

{0538] The procedures described herein for synthesizing the compounds of the disclosure may
include one or more steps of protection and deprotection {(e.g., the formation and removal of

acetal groups}. In addition, the synthetic procedures disclosed herein can include various
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purifications, such as column chromatography, flash chromatography, thin-layer
chromatography (“TLC™), recrystallization, distillation, high-pressure liquid chromatography
("HPLC”) and the like. Also, various techniques well known in the chemical arts for the
identification and quantification of chemical reaction products, such as proton and carbon-13
nuclear magnetic resonance {'H and “*C NMR), infrared and ultraviolet spectroscopy (“IR” and
“UVT), X-ray crystallography, elemental analysis (“"EA”). HPLC and mass spectroscopy (“MS8”}
can be used for identification, quantitation and purification as well.

[0539] In certain aspects, such as for the production of bioactive polypeptides or hormones
utilized in the disclosure or for evaluating the biological acitivties of the compounds of the
disclosure {e.g., a compound of Formula (I}, (II), or (III}}, or pharmaceutically acceptable salts,
hydrates, solvates, isomers, or tautomers thereot, the practice of the present disclosure will
employ, unless otherwise indicated, conventional techniques of molecular biology (including
recombinant techniques), microbiology, cell biology, biochemistry, and immunology, which are
within the skill of the art. Such techniques are explained fully in the literature: “Moleculor
Cloning: A Laboratory Manual)” second edition (Sambrook et al., 1989); “Oligonucleotide
Synthesis” (M. J. Gait, ed ., 1984); “Animal Cell Culture” (R 1 Freshney, ed., 1987); “Merhodls
in Fnzymology” (Academic Press, Inc. ), “Current Protocols in Molecular Biology” (F. M.
Ausubel et al | eds., 1987, and periodic updates)y, “PCR: The Polymerase Chain Reaction,”
(Mullis et al., eds., 1994). Singleton et al, Dictionary of Microbivlogy and Molecular Biology
Znd ed., §. Wiley & Sons (New York, N.Y. 1994}, and March, Advanced Organic Chemistry
Reactions, Mechanisms and Structure 4th ed., John Wiley & Sons (New York, N Y. 1992},
provide one skilled in the art with a general guide to many of the terms used in the present
application.

{0540]  Although the schemes herein iHlustrate specific starting materials and products, those
having ordinary skill in the art will understand that many substitution patterns can be made using

known methods and materials in combination with the teachings herein.
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Synthetic Example 1: Traceless Ammonium Linker Synthesis

- i = J s 30Ck | H i
N N N o 2o P N /!‘J'\ Ry
I P N - ey ‘ g e
4 3 M i A
\\I " e \\‘} o —\\".

[O RN "’N\//O N o i& o i\\
=~ M Oy e NH
N /I /L \\ /
o A e .
7 o M, 13 o7 MK,
;
7
/
- //
[ /
/f\ /> == //
HT | /MEN4E24
1 4 / TBAI
AT /
¢ J /
N ¥
? all@
- Lo . o]
- N k.\{ R Q ~. Q \/7,\\\\
NP S W A
\\'__S,/ T B B T T N ‘,/'/ -‘\Nr/ '\“,/'/\\\,//\\\// .\*r\
HN g OH Rl R !
- ° i
HN
a0

2

{60541} Svnthesis of Nu((S)u1u(((S)ulu<(4w(chlOromethyi)phenyi)amino)u1u0X0w5~ureid0pentan_
2-yhamino)-3-methyl-1-oxobutan-2-y1)-6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yhhexanamide
13: Compound 7 (800 mg, 1.39 mmol) was combined with DMF (4 mL} and heated at 80°C
until the solution was homogeneous. After 15 minutes, the reaction mixture was allowed to cool
to room temperature and was subsequently cooled to 0°C. To this solution was added thionyl
chloride (113 pL, 1.54 mmol) dropwise. The reaction mixture was stirred for 30 minutes at O
°C, and then slowly guenched with ice cold water to form a solid, which was filtered and
collected 380 mg. The filtrate was evaporated to dryness and titurated with ethyl ether to give an
additional 400 mg of product for a 96% yield. MS (ESI): m/e 5903 (MH)", 591, 592.

10542} Svnthesis of 4-({(8)-2,3-dihydro-1H-inden-1-yljamino)-1-{(4-({R)-2-({R}-2-(6-{2,5-
dioxo-2,S-dihydro-1H-pyrrol-1-yhhexanamido)-3-methylbutanamido)-5-
ureidopentanamido)benzyi}-7-((1R,38,48}-3-hydroxy-4-{{sulfamoyloxyymethylcyclopentyl)-
TH-pyrrolo[2,3~-djpyrimidin-1-ium: To a solution of compound 13 (703 mg, 0.119 mmol) and
MILN 4924 (50.5 mg, 0.113 mmol) in BMF (1.0 mL) was added tetrabutylammonium iodide (20
mg, 0.062 umol) and DIPEA (47 uL, 0.27 mmol}. The reaction mixture was stirred at 40 °C for
48 hours. The solvent was evaporated to dryness and the product was purified by flash silica gel

chromatography to give 15 mg of the desired product for a 11% yield.
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Synthetic Example 2: Glucurenide Linker Synthesis
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{0543] The amino alcohol was reacted with the acid chloride of Fmoc-$-alanine to selective

form the Fmoc protected amino amide of the glucuronide. The alcohol can be activated with the
formation of the 4-nitrophenyl carbonate using the bis-4-nitrophenyl carbonate. The reaction
with the drug payload can result in the attachment of the drug to the glucuronide through a
carbonate linkage. Deprotection of the Fmoc group, followed by hydrolysis of the acetates and
formation of the amide bond to the maleimide hinker, results in a compound ready for

conjugation to available cysteine residues,
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Synthetic Example 3: Non-cleavable Cysteine Conjugation
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{0544} The hydroxy group on MLN4924 can be deprotonated with base and reacted with 1-
azido-2-{2-(2-chloroethoxy)ethoxyjethane, resulting in a compound that can undergo reduction
to produce a derivative of MLN4924 that has an amino glyvcol side chain. The amino glycol side
chain can react with SMCC to produce a non-cleavable linkage of MLN4924. Cysteine residues
of proteins can add to the maleimide portion of this compound leading to the biocconjugation of a

non-cleavable drug conjugate.
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Synthetic Example 4: Non-cleavable Cysteine Conjugation
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{0345]  In a similar fashion to Synthetic Example 3, the same amino-glycol derivative of
MILN4924 can react with the pertluorophenyl 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yhhexanoate to give the hexanamide linkage to the drug payload. This is another example of a

non-cleavable linker that can used to attach cysteines of proteins of interest.
synthetic Example 3: General Synthesis of Linkers

Linker 1

j TsC1, KOH L0
o \/% A}? - “"50‘/\‘-’(

e o -~y _-Boe L ‘-
. \\/% P ;ﬁ X o 00 - f,ﬂ\ {‘O\\\v’ ,A&M - Boc
nisl, 2,3 4,5 6,7 8,9 or 10.
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{0546] The ethylene glycol was reacted with aqueous potassium hydroxide and
toluenesulfony! chloride to sulfonylate both hyvdroxy groups in very good vields. The resulting
bis-tosylglycol was reacted with one equivalent of Di-tertbutyliminodicarboxylate using mild
conditions to produce Bis-Boc-aminoglycol tosylate. Subseqguent reaction with lithium bromide
gave the corresponding Bis-Boc-aminoglycol bromide.

Listker 2

RS Nals, Nal 0
T | nfy CBr,

fm\/%f_‘)\/\} _Boo
Br ‘ ﬁg

nis1,2,3,4,56,7,8,9 or 10,

{08471 The synthesis of Linker 2 was initiated with the substitution of the chlornide atom of
chloroethoxy-ethoxyethanol with an azide group through an in situ Finklestein reaction using
sodium iodide and sodium azide. Reduction of the azide was then carried out with
triphenylphosphine under very mild conditions. The resulting amino group was immediately
protected with a Boc group using Boc anhydride. And finally, the hydroxy group was converted

into a bromide using carbon tetrabromide and triphenylphosphine.

Linker 3
o 3 Bog
\v,/\}\ wf\i!"‘; f./\\){' \/\>\ e
e, N

nis1,2,3,4,56,7,8,9 or 10,
{0548] Linker 3 was synthesized in one step from 1,2-bis(2-iodoethoxyethane using Di-tert-
butyliminodicarboxylate and potassium carbonate to give the product in good yield.

Carbonyl Linkers

1054%] The carbonyl linkers shown below can be synthesized through the initial deprotonation

of the hydroxy group on MLN4924 using Buli at -78 °C, followed by the addition of NN~
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disuccinimidyl carbonate (DSC) to form the succinimidyl carbonate of MLLN4924. This
intermediate 15 very reactive with amino groups and hydroxy groups, leading to the formation of
both carbonates and carbamates. In the first example, a hydroxy displaces the N-
hydroxysuccinimde leading to the formation of the carbonate. In the second example, an amino

group is used for the displacement, leading to the formation of a carbamate group.
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X is a leaving group such as halogen, mesylate, tosylate, and the like; nis 1,2, 3,4, 5,6,7,8,9,

or 10.
Iother Linkers

{0580} For the ether linker shown below, the hydroxyl group of MLN4924 was again
deprotonated with a strong base and reacted with a protected amino glycol side chain with a
good leaving group. The hydroxy anion reacts with the side chain through a substitution
reaction and forming the ether linkage. The amino protection groups are then removed under

mild conditions. The amino group can react with a variety of reactions to attach the drug linkers.
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X 1s a leaving group such as halogen, mesylate, tosylate, and the like.
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Cleavable Linker I
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{05811 Synthesis of Fmoc-Valine 2 The valine (5.0g, 42.7 amol) was combined with water
(100 ml.} and dioxane (100 mL) and stirred rapidly as solid NaHCO: (71.8 g, 85.4 mmol) was
added in portions. The resulting mixture was stirred rapidly and cooled to 0°C. To this mixture
was added solid Fmoc chloride (12.2 g, 46.9 mmol) in portions, keeping the reaction
temperature below S °C. The resulting mixture was stirred at 0 °C for 90 minutes was then
allowed to warm to room temperature overnight.

{0852} The resulting mixture was acidified to pH 2.0 with 1.0 M HCI and extracted with
EtOAc. The combined organic layers were dried over MgSQOy, filtered and evaporated to give a
residue. The residue was purified by gravity chromatography with EtOAc / Hexanes (25 — 40%)
to give a white solid 1in 10.1g for a 70% yield.

{0553} Synthesis of 2,5-dioxopyrrolidin- -yl (({(9H-fluoren-9-ylimethoxy jcarbonyl)-L-valinate
3. Fmoc-Val (1.0 g, 2.95 mmol) was combined with N-hydroxy succinimide (510 mg, 4.43

mmol} and dissolved in THF (10 mL). The resulting solution was cooled to 0°C and a solution
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of DCC (609 mg, 12.95 mmol) dissolved in THF (3 mlL) was added. The reaction nuxture was
maintained at 0 °C for 2 hours, then aliowed to warm to room temperature overnight,

{0554} The mixture was filtered and the solid was washed with THF. The resulting filtrate
was dried over MgSQy, filtered, and evaporated to dryness. The residue was pusitied with
gravity chromatography using 40% EtOAc / Hexanes to obtain 1.23 g for a 96% yield. Cale.
436.40; MS (ESE: m/e (M + Na)™, 459.

{0585] Synthesis of (5)-2-((5)-2-(({{9H-tluoren-9-yl)methoxy jcarbonyljamino)-3-
methylbutanamido)-S-ureidopentanocic acid 4: Citrulline (420 mg, 2.41 mmol) was combined
with solid NaHCOs: (200 mg, 2.38 mmol} and dissclved in water (6.0 mL). To this mixture was
added a solution of compound 3 (1.0 g, 2.29 mmol) in DMF (6 mL}. The mixture was stirred for
5 minutes and THF (5 mL) was added and the reaction mixture was stirred overnight at room
temperature.

{08561 A 15% Citric acid solution (11.5 mL) was added to the reaction mixture with stirring
and a precipitate formed. The mixture was extracted with a 9:1 mixture of EtOAc /1-PrOH (3 x
15 mL). the combined organic layers were washed with brine twice, dried over MgSOq, filtered
and evaporated to dryness to give a residue. The residue was sonicated with ether and iterated.
A white solid formed, which was coliected by filtration and dried under vacuum to give 1.0 g for
a 87% vyield. MS (ESI): m/e 496.56 (MH)+, 497, (M + Na)", 519.

{03571 Synthesis of (9H-fluoren-9-yhmethyl ((S)-1-({({S)-1-((4-
{hydroxymethy!jphenyijamino)-1-oxo-5-ureidopentan-2-yyamino}-3-methyl-1-oxobutan-2-
yhcarbamate §: The Frmoc-Val-Cit 4 (1.0 g, 2.01 mmol) and p-aminobenzyl alcohol (492 mg,
4.0 mmol) were dissolved in a 1.1 solution of dichloromethane / methanol (30 mL). To this
mixture was added N-Ethoxycarbouyl-2-ethoxy-1,2-dihydroguinoline (992 mg, 4.0 mmol). The
reaction flask was wrapped in foil and the hood lights were turned off, while the reaction was
stirred at room temperature for 48 hours.

{0558] The reaction mixture was gvaporated to dryness and the resulting solid was titurated
with ether. The suspension was stirred overnight in ether, then filtered to give a yellow solid.
The solids were again washed with ether to give 990 mg for a 87% yield. MS (ESI): m/e 572.66
(MH)+, 573, (M + Na)*, 595.

{0859] Synthesis of (§)-2-((5)-2-amino-3-methylbutanamido)-N-(4-(hydroxymethyliphenyi}-
S-ureidopentanamide & Compound 5 (4.0 g, 6.65 mmol}) was dissolved in DMF (80 mL) and

diethylamine (14 mL) was added. The reaction mixture was stitred for 24 hours.
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{0360} The reaction roixture was evaporated to dryness to give a residue. The residue was
titurated with dichloromethane to give a light brown solid in 2.5 g for a quantitative yield. The
compound was used in the next step without further purification.

{05611 Synthesis of 6-(2,5-dioxo-2,5-dihydro~-1H-pyrrol-1-y1-N-{(8}-1-{(({5)-1-{{4~
(hydroxymethyhphenyhamino)-1-oxo-S-ureidopentan-2-ylamino}-3-methyl- 1 -oxobutan-2-
yhhexanamide 7: Compound 6 (400 mg, 1.05 mmol) was combined with 6-
maleimidohexannoic acid pentylfluorophenyl ester, MHPf (437 mg, 1.15 mmol) and DMF (10
ml) was added. The resulting mixiture was stirred at room temperature overnight,

i0562] The solvent was evaporated from the reaction mixture to leave a residue. The residue
was titurated with ether and the resulting slid was filtered. The solid was washed with ethyl
ether and dried under vacuum to give a solid in 570 mg for a 95% % yield. MS (ESI): m/e
572.66, (MH)+, 573, (M + Na)*, 595.

Synthesis of 11-b
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{0563] Synthesis of 6-(2,5-dioxe-2,5-dihydro-1H-pyrrol-1-ylthexanoic acid 10-b. Maleic
anhydride (5.0 g, 50.98 mmol) was combined with 6-aminocaproic acid (6.69 g, 50.98 mmol)
and acetic acid (45 mlL.) was added. The resulting mixture was heated at 120 °C overnight.
{(Trutially, the reaction mixture became a clear hight orange solution followed by the formation of
a white shurry),

{0564] The orange solution was allowed to cool to room temperature. Toluene (100 mL} was
added and the reaction mixture was evaporated to dryness. The Toluene azeotrope was repeated

two more times. The resulting mixture was dissolved in CHCh and washed with water
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followed by brine. The organic layer was dried over MgS0q, filtered and evaporated to give an
orange solid in quantitative yield.

{0565] Synthesis of perfluorophenyl 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl}hexanoate 11-b:
Carboxylic acid 10-b (4.00 g, 17.6 mmol) and pentafluorophenol (3.56 g, 19.36 mmol} were
dissolved in EtOAc (70 mL) and cooled to 0°C. To this solution was added a solution of DCC
{4.0 g, 19.36 mmol) in EtOAc (25 mL). The solution was stirred at 0 °C for 2 hours, then
allowed to warm to room temperature overnight.

{0866] The reaction mixture was evaporated to dryness to give a residue. The residue was
purified by flash silica gel chromatography using 100% CHxCh to give 5.98 g for a 90% vield.

Cleavable Linker 2
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{0367} Svnthests of 4-({5)-2-((8}-2-(6-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-ylYhexanamido)-3-
methyibutanamido)-5-ureidopentanamidobenzy! (4-nitrophenyl) carbonate 12-b: Compound 7
(1.3 g, 2.16 mmol) and bis(4-nitrophenyl) carbonate (1.34 g, 4 34 rumol) were combined and
dissolved in DMF (6 mL). To this solution was added DIPEA (0.75 mL, 4.35 mmol}. The
mixture was stirred overnight at room temperature. The reaction mixture was evaporated to

dryness and the residue was washed with ether.
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Cleavable Linker 3
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{0568] Svynthesis of (2R 3R,485,58,08)-2-bromo-6-(methoxycarbonyl jtetrahydro-2H-pyran-
3,4 5-triyl triacetate 19 (25.3R,48,58,68)-0-(methoxycarbonylitetrahydro-2H-pyran-2,3 ,4,5-
tetrayl tetraacetate 18 (2.0 g, 5.31 mmol) was dissolved in CH2Ch (20 mL) and cooled to 0°C.
To this solution was added a solution of 33% HBr in AcOH (10 mL) dropwise over 10 minutes.
The mixture was stirred at 0 °C for 30 minutes and then allowed to warm to room temperature.
The reaction mixture was diluted with CH:Cl; and washed with sodium bicarbonate solution,
followed by brine. The organic layer was dried over MgS8Qs, filtered and evaporated to give an
orange syrup. Toluene was added and the residue evaporated to dryness three more times. The
same azeotroping process was repeated with ether to give a light beige solid in 1.75 g for a 82%
yield.
{0569]  Synthesis of (25,3R 45,55,65)-2-(4-formyl-2-nitrophenoxy }-6-
{methoxycarbonyl tetrahydro-ZH-pyran-3,4,5-triyl triacetate 28: The above bromide (2.0 g, 5.04
mmol}, 4-hydroxy-3-nitrobenzaldehyde (822 mg, 4.92 mmol), and silver oxade (1.5 g, 6.47
mmol} were combined with acetonitrile (25 mL). the resulting mixture was stirred overnight in
the dark.
{0878} The reaction mixture was filtered through celite and the solids were washed with
acetonitrile. The filirate was evaporated to 1/3 the original volume and EtOAc (150 mL) was
added. To the organic layer was added saturated sodium bicarbonate and the mixture was stirred
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for 30 minutes. The reaction mixture was filtered through celite and the organic layer was
washed with saturated sodium bicarbonate and brine. The organic layer was dried over MgSQ4,
filtered and evaporated to give a vellow solid in 1.75 g for a 73 5% yield. MS (ESI): m/e 4383 4
(MH)", 506

{0571} Synthesis of (28,3R 48,58,65)-2-(4-(hydroxymethyl}-2-nitrophenoxy )-6-
{methoxycarbonyltetrahydro-2H-pyran-3,4,5-triv] triacetate 21: The aryl aldehyde (1.5 g, 3.10
mmol} above was dissolved in CHChL (15 mL) and IPA (3.5 mL) The resulting mixture was
cooled to 0 °C and solid NaBHa (71 mg, 1.87 mmol) was added in three portions over 10
minutes. After the addition, temperature was maintained at 0°C for 1 hour. The reaction was
poured into ice water (40 ml) which was followed by CH2Cl (200 yul.). The reaction mixture
was stirred for 30 minutes and the layers were separated. The aqueous layer was back extracted
with CH2Ch and the combined organic layers were dried over MgSQOy, filtered and evaporated to
give an oily solid. Toluene was added to the mixture and evaporated to dryness two more tumes
to give 1.35 g of a white solid for a 90% yield. MS (ESI): m/e 4854, (M + Na)', 508

{05721 Svynthests of (28,3R 48,558,658} 2-(2-amino-4-(hydroxymethyl}phenoxy }-6-
{methoxycarbonyitetrahydro-2H-pyran-3 4, S-triyl triacetate 22: The nitro-benzyl alcohol (1.0 g,
2.06 mmol} from above was combined with 10% Pd/C (50 mg) and EitOAc (50 mL) was added.
Hydrogen gas in a balloon was added and the mixture was stirred for three days at room
temperature.

{05731 The hydrogen atmosphere was evacuated and replaced with nitrogen three times. The
Pd/C from the reaction was filtered through celite and the filtrate was evaporated to dryness.
Isolated a quantitative yield of 937 mg as a solid. MS (ESI): m/e 455 4, (MH)t, 456, (M + Nay",
478.
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{0574] Synthesis of (9H-fluoren-9-ylmethyl (3-chloro-3-oxopropyljcarbamate 23. Fmoc-§-
alanine (3.5 g, 11.2 mruol) was suspended in CHoCl (40 ml) and thionyl chlonide (6.0 mL, 82.6
mmol} was added. The resulting mixture was sonicated at room temperature under an
atmosphere of nitrogen. After 2 hours, the reaction was evaporated to dryness to give a residue.
Toluene was added to the residue and the mixture was evaporated to dryness 2 more times 1o
give a 95% yield of a white solid as product.

{05751 Svnthesis of (28,3R.48,58,65)-2-(2-3-({{{9H-fluoren-9-

yhmethoxy)carbonylamino ypropanamido}-4-({{({4-

nitrophenoxy Jcarbonylyoxy ymethylphenoxy}-6-(methoxycarbonyl jtetrahy dro-2H-pyran-3,4,5-
triyl triacetate 24: The aniline (1.0 g, 2.2 mmol) was dissolved in CHxCh (20 mL) and DIPEA
{0.766 mL, 4.4 mmol) was added. The mixture was stirred for S minutes and the (OH-fluoren-9-
vDmethvl (3-chloro-3-oxopropyljcarbamate (890 mg, 2.7 mmol) was added. The mixture was
stirred for 30 minutes and guenched with aqueous saturated NaHCQs. The resulting mixture
was extracted with EtOAc and the combined organic layers were dried with MgSQs, filtered, and
evaporated to give a residue. The residue was purified by flash silica gel chromatography using
010 100% EtOAc / Hexanes. Isclated 1.43 g of a yellow sticky solid for an 87% yield. MS
(EST): mie 748.7, (MH)+, 749, (M + Na)’, 771.

{60576} The benzyl alcohol (1.5 g, 2.00 mmol) was dissolved in BMF (10 ml ) and DIPEA
(0.52 mL, 3.01 mmol) was added. To this mixture was added a solution of bis(4-nitrophenyl}
carbonate (1.22 g, 4.38 mmol) in BMF {10 mL) slowly through dropwise addition. The
resulting mixture was allowed to stir at room temperature overnight. The reaction was

evaporated to dryness and purified by tlash silica gel chromatography.

wynthetic Example 6: Synthesis of an Ether Linker
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{0577} Synthesis of tert-butyl 3-(2-(2-(2-hydroxyethoxy Jethoxy jethoxy ypropanoate 55:
Triethylene glycol (26.7 g, 177.8 mmol) was dissolved 1o dry THF (125 mlL) and sodium metal

{50 mg, 2.18 mmol) was added. The resulting mixture was stirred for 3 hours until all the
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sodium was dissolved. To the light-yellow solution was added tert-butyl-acrylate (12.0 mL, 82.0
mmol} and the resulting mixture was stirred at room temperature overnight.

{0578} The organic solvent was removed by evaporation and brine was added to the resulting
residue and extracted with EtOAc. The combined organic layers were dried over MgSQy,
filtered and evaporated to dryness to give 15 8 g (69.2% vield) of a clear o1l, which was used

without further purification.
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{0579}  Synthesis of 3-(2-(2-(2-(2,5-diox0-2,5-dihydro- 1 H-pyrrol-1-
yhethoxy jethoxy jethoxy jpropanoic acid 37A: Maleic ashydride (111 mg, 1.13 mmol, Ris H}
was combined with 3-(2-(2-(2-aminoethoxy jethoxy)ethoxy)propanoic acid (250 mg, 1.13 mmol)
and AcOH (5 mlL) was added. The resulting solution was heated to 105 °C overnight. The
reaction was allowed to cool to room temperature and the solvent was evaporated to dryness.
Toluene (5 mL) was added and the mixture was evaporated to dryness 2 more times. The
reaction product was very pure and used in the next reaction without purification.

{6380} Synthesis of perfluorophenyl 3-(2-2-(2-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-
yhethoxyjethoxy)ethoxypropanoate S8A: The acid (340 mg, 1.13 mmol) was combined with
pentafluorophenol (207 mg, 1.13 mmol} and dissolved in EtOAc (5 mL). The resulting mixture
was cooled to 0°C and a solution of DCC (233 mg, 1.13 mmol) in EtOAc (3 mL) was added
dropwise. The reaction mixture was stirred for 2 hours at 0 °C, then allowed to warm to room
temperature overnight. The mixture was evaporated to dryness and the residue was purified by
flash silica gel chromatography to give 230 mg a semisolid for a 44% yield.

{05811 Synthesis of 3-(2-(2-(2-(3 ,4-dibromo-2,5-dioxo-2,S-dihydro-1H-pyrrol-1-
yhiethoxy jethoxy jethoxy ypropancic acid 878B: Dibromomaleic anhydride (289 mg, 1.13 mmol,
R 15 Br) was combined with 3-(2-(2-(2-aminoethoxy Jethoxy yethoxy ypropanoic acid {250 mg,
1.13 mmol) and AcOH (5 mL)} was added. The resulting solution was heated to 105°C
overnight. The reaction was allowed to cool to room temperature and the solvent was evaporated
to dryness. Toluene (5 mL} was added and the mixture was evaporated to dryness 2 more fimes,

The reaction product was very pure and used in the next reaction without purification.
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{0382} Synthesis of perfluorophenyl 3-(2-(2-(2-(3,4-dibromo-2,S-dioxo-2,5~dihydro- 1 H-
pyrrol-1-yliethoxyjethoxyjethoxy jpropancate 58B: The acid (518 8mg, 1.13 mmol) was
combined with pentafluorophenol (207 mg, 1.13 mmol} and dissolved in EtOAc¢ (S mL)}. the
resulting mixture was cooled to 0°C and a solution of DCC (233 mg, 1.13 mmol) in EtOAc (3
mL} was added dropwise. The reaction mixture was stirred for 2 hours at 0 °C, then allowed to
warn 1o room temperature overnight. The mixture was evaporated to dryness and the residue

was purified by flash silica gel chromatography to give 298 mg a semisolid for a 42% yield.

Synthetic Example 7: Conjugation of Therapeutic Compounds to Biologically Active

Polypeptides
LL2-FTTC Conjugate

{0583} Recombinant human IL-2 (SEQ ID NG:4, Table 4) (20 pmol) and FITC-Maleimide (2
equiv.) were stirred overnight in 50 mM phosphate buffer, pH 7.4 at 21 °C. The reaction mixture
was puritied by size exclusion chromatography using a Hitrap S mL desalting column and an
AKTA Start chromatography system to obtain the conjugate IL2-FITC. This conjugate is the

conjugate used in FIG. 7 and Biological Example 3.
1L.2-Bis-VC-MELN-4924 Conjugate

{0584} Thioredoxin-1L-2 fusion protein (SEQ 1D NO:2, Table 4) labeling step, 50 pM of
protein was first reacted with five equivalents of maleimide-dipeptide-MLN-4924 linker
(Structure A-1, Table 3) and stirred at 21 °C for 4 hours. The reaction mixture was purified by
size exclusion chromatography as above and then reacted with five equivalents of tris(2-
carboxyethyl)phosphine (TCEP) in 50 mM Phosphate buffer, pH 7.8 at 37 °C, for 30 minutes.
Then, a dibromomaleimide-dipeptide-MELN-4924 linker (Structure A-51, Table 3) (4
equivalents) was added and the reaction was stirred at 21 °C for 24 hours. The reaction mixture
was puritied by size exclusion chromatography as above to yield the conjugate 1L.2-Bis-VC-
MILN-4924. This conjugate is the 3-4:1 conjugate used in the bottom panel of FIG. 6B, in FIG.
13, in FIG. 14, and Biological Examples 2, and 9-11.
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TL2-VO-MIN-4924 Conjugate

{0385] Thioredoxin-1L-2 fusion protein (SEQ 1D NO:2, Table 4) labeling step, 50 uM of
protein was reacted with five equivalents of maletmide-dipeptide-MIN-4924 linker (Structure
A-1, Table 3) and stirred at 21 °C for 4 hours. The reaction mixture was purified by size
exclusion chromatography using a Hitrap 5 mL desalting column and an AKTA Start
chromatography system to obtain the conjugate IL2-VC-MLN-4924. This conjugate is the 1:1

conjugate used in the bottom panel of FIG. 6B, and Biological Example 2.
IL2-VO-MMAK Conjugate [

{0386} For IL-2 labeled with MMAE, 50 uM of protein (SEQ ID NO:4, Table 4) was first
reacted with 5 equivalents of maleimide-dipeptide-MMAE linker (Structure A-32, Table 3} in
phosphate buffer pH 7.4 and stirred at 21 °C for 4 hours. The reaction mixture was purified by
size exclusion chromatography as above to yield the conjugate IL.2-VC-MMAE. This conjugate
is the 1:1 conjugate used in the bottom panel of FIG. 6A and in FIG. 8 and in Biological

Examples I and 4.
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IL2-VO-MMAK Conjugate 2
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{0587} 1IL-2 (SEQ ID NO:4, Table 4) was prepared in PBS, with a protein concentration of 5

mg/mL. NHS-PEG4-Azide (Thermo) was prepared in DMSO as a 100 mM solution stock

solution. The NHS reagent was reacted to the protein sample at a final concentration of | mM

{15 eq.) and the reaction was incubated at room temperature for 30 minutes. Reaction was
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stopped by the addition of Tris-HCI at 50 mM followed by incubation on ice for 5 minutes. The
whole reaction mixture was then desalted using a Hitrap desalting column in an Akta starter
chromatography setup.

{0588] 60 uM of the azide-derivatized H.-2 was then incubated with a 10 molar excess of a
acetylene-valine-Citruline-MMAE conjugating construct (Medchem Express) at 21 °C for 16
hours in PBS butfer containing 0.5 mM of a Cu-TBTA complex and 0.5 mM of ascorbic acid.
IL2-VC-MMAE was purified by size exclusion chromatography (Hiload Superdex 875 pg, GE
Life Sciences). Drug to protein molar ratio was calculated as described Wakankar A, Chen Y,
Gokarn Y, Jacobson FS. Analvtical methods for physicochemical characterization of antibody
drug conjugates. M4 bs. 2011;3(2%:161-72. This conjugate is the 3.1 conjugate used 1o the

bottom panel of FIG. 6A and in Biological Example 1.
General Biological Information

{6589} IL-2 polypeptides used herein are produced in £, cofi, using known techniques, e.g.,
those from “Biological activity of recombinant human interleukin-2 produced in Escherichia
cofi,” Rosenberg SA, Grimm EA, McGrogan M, Doyle M, Kawasaki E, Koths K, Mark DF,
1984 Mar 30;223(4643):1412-4.

Biological Example 1: Treatment of CD3+ T Cell Blasts with a Cancer
Chemotherapeutic-1L-2 Polypeptide Conjugate

{0390] A prirvary murine IL-2 dependent cell line, CTLL-2 (ATCC) was stimulated for 72
hours with 10 U/mL of recombinant murine [L-2Z (Biolegend). Cells were washed extensively
and rested 1n complete media (RPMI/10% FCS) for 20 hours before being subjected to
stimulation with 60 pM of recombinant Human IL-2 (SEQ ID NO:1, Table 4) along with
increasing concentrations of monomethyl auristatin (MMAE) (Medchem Express) in 96 well
plates, at 50,000 cells/well in 100 pL of complete media. 48 hours after stimulation, culture
wells were pulsed with 20 pL of the Celltiter 96 AqueousOne reagent (Promega) and incubated
for another 4 hours. Plates were measured for absorbance at 490 nM and the results plotied as a
relation between Absorbance and MMAE concentration (FIG. 6A, Top panel).

{0591} A primary musine [L-2 dependent cell line, CTLL-2 (ATCC) was stimulated for 72
hours with 10 U/mL of recombinant murine IL-2 (Biolegend). Cells were washed extensively

and rested in complete media (RPMI/10% FCS) for 20 hours before being subjected to
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stimulation with a either complete media alone (med), recombinant IL-2 at 60 pM (IL-2),
recombinant [L-2 at 60 pM along with MMAE at 50 nM (Combeo}, recombinant 1L-2 {60 pM}
comjugated to MMAE via dipeptide linker at a 1:1 molar ratio (Conj. 1:1) or recombinant IL-2
(60 pM) conjugated to MMAE via dipeptide linker at a2 3:1 molar ratio (Conj. 3:1), prepared as
described in Synthetic Example 7. Culture sets were incubated for 24 and 48 hours and cells
analyzed for viability with the LIVE/DEAD® Viability/Cytotoxicity Kit (Thermo Scientific).
Results were plotted as the measurement of the percentage of live cells in the period using the

vatue obtained with IL-2 at 48 hours as 100% (FIG. 6A, Bottom panel).

Biological Example 2: Treatment of CD3+ T Cell Blasts with a Neddylation

Inhibitor-1L-2 Polypeptide Conjugate

105921 CTLL-2 cultures were established as in Biological Example 1 except that cells for
every treatrment condition were cultivated at 100,000 cells/mL in T75 flasks in 25 mib of media
containing 100 pM of recombinant Human Thioredoxin-1L-2 fusion protein (SEQ 1D NO:2,
Table 4) along with increasing concentrations of a Nedd8 inhibitor (MLN4924, N8 Inh}
{(Medchem Express). After 24 hours cells were washed, pelleted by centrifugation and lysed tor
30 minutes on ice in IP Lysis buffer (50 mM Tris, pH 7.6, 150 mM Na(l, 1 % Triton X-100,
0.05% sodium deoxycholate and protease inhibitors). Lysates were centrifuged at 21,000 x g for
1S minutes at 4 °C and the supernatants collected and subjected to immunoprecipitation with an
anti-mouse/rat/human CULS antibody (F6) (Santa Cruz Biotechnology). Immunocomplexes
were captured by protein A/( agarose beads, washed extensively and heated at 95 °Cfor 5
minutes in SDS sample butter (Bio-Rad). Samples were electrophoresed, blotied into a PVDF
membrane and sequentially probed with an HRP-conjugated anti-Nedd8 antibody (H2) (Santa
Cruz Biotechnology) and HRP-conjugate anti-CULS (F6). Western blots were developed with a
chemiluminescent substrate (SuperSignal Western Pico) (Thermo) and exposed to film. Films
were scanned and images were acquired as TIFF files and subjected to densitometric
measurement using the imagel software (National Institutes of Health). Data is plotied as a
function of the densitometric levels of the gel bands produced by the anti-Nedd8-HRP signal on
film normalized against the signal produced by the anti-CULS-HRP antibody for each sample
(FIG. 6B, Top panel}.

{0593] Cultures were established as above in Biological Example 2 and stimulated for the

indicated periods of time with either 100 pM of recombinant Human {L.-2 (IL-2), complete

273



WO 2020/014541 PCT/US2019/041486

media (med), 100 pM IL-2 along with 200 nM of a Nedd8 inhibitor (Combo), a Nedd8 inhibitor
conjugated to an IL-2 polypeptide via a dipeptide linker at a 1.1 molar ratio (Conj. 1:1) or 3-4:1
{Conj. 3-4:1), prepared as described in Synthetic Example 7. Lysates were prepared as above
except that the cell lysis buffer was provided by the pSTATS ELISA kit. pSTATS levels were
measured a according to the ELISA kit manutacturer’s instructions (Cell Signaling Technology)
using an Absorbance plate reader. Data is plotied as the O.D. {Absorbance) signal as a function

of time (FIG. 6B, Bottom panel).
Biological Example 3: Analysis of IL-2 Polypeptide Conjugates with MU-FITC

{0594] CS57B16 mice were sacriticed and spleens and lymph nodes were pooled and single cell
suspensions prepared as described elsewhere (1), Cells were stained with an anti-CD3-Cy 5.5
and anti-CD4-PE antibodies and double positive cells were sorted on a 83 cell sorter (Bio-Rad).
Sorted cells were washed and incubated with a FITC-conjugated recombinant IL-2 (SEQ ID
WNQO:4, Table 4, prepared as described in Synthetic Example 7} tor | hour at 4 °C followed by
extensive washing at 4 °C to prevent receptor internalization. Cells were analyzed by FACS
(Bio-RAD 83) for FITC fluorescence (FIG. 7).

105951 (1) Su L, Creusot RJ, Gallo EM, Chan SM, Utz PJ, Fathman CG, Ermann J. Murine
CD4+CD25+ regulatory T cells fail to undergo chromatin remodeling across the proximal
promoter region of the IL-2 gene. § Immunol. 2004 Oct 15;173(8):4994-5001. PubMed PMID:
15470042,

Biological Example 4: Analysis of the Impact of IL-2 Polypeptide-Cancer

Chemotherapeutic Conjugates on Cell Viability

i0596] (C57BIl6 mice were sacrificed and spleens and lymph nodes were pooled and single cell
suspensions prepared as described elsewhere (1) Cells were stained with an anti-CD3-Cy 5.5
and anti-CDM4-PE antibodies and double positive cells were sorted on a 83 cell sorter (Bio-Rad).
Sorted cells were washed and stimulated with a combination of anti-mouse CD3 and anti-CD238
antibody coupled to magnetic beads (Dynabeads, mouse T cell activator, Thermo Scientific) in
complete media tor 72 hours. Cells were then washed, rested in complete media for 24 hours and
stimulated with 1 nM of recombinant [L-2 alone, MMAE conjugated to recombinant H.-2 (SEQ
D NG:3, Table 4, prepared as described in Synthetic Example 7) via a dipeptide linker or 50

uM of the genotoxic drug Etoposide for 24 hours. Cells were analyzed for viability with the

274



WO 2020/014541 PCT/US2019/041486

LIVE/DEAD® Vigbiliy/Cytotoxicity Kit {Thermo Scientific) using a FACS tnstrument (Bio-
Rad 83, FIG. 8).

{05977 (1) Su L, Creusot RJ, Gallo EM, Chan SM, Utz PJ, Fathman CG, Ermann J. Murine
CD4+CD2Z5+ regulatory T cells fail to undergo chromatin remodeling across the proximal
promoter region of the IL-2 gene. J Immunol. 2004 Oct 15;173(8):4994-5001. PubMed PMID:
15470042,

Biological Example 5: Identification of a Common Defect in Patients with Allergy

and Autoimmune Diseases

{0598} Tregs were purified from three healthy blood bank controls, and the pSTATS of the
Tregs was measured at 30 minutes following low dose 1L-2 (Ing/ml). The relative percentage of
STATS phosphorvlation (pSTATS percentage) was then measured in human Teffs and in human
Tregs from three patients having food allergies compared to the pSTATS of the Tregs from the
healthy controls. Cultures were harvested from the food allergy participants, and the relative
pSTATS percentage was measured from the cultures, following low dose IL-2 (Ing/ml), after 30
minutes, 2 hours, and 3 hours. The time course in the cell cultures is depicted in FIG. 9, graphed
with p<0.05 for * with two-way ANOVA.

{05991 It was found that, in patients with serious food allergies, defective inhibition of Treg
{L-2R desensitization 1s demonstrated by a more rapid loss of pSTATS in their Tregs than in

normal subjects’ Tregs activated by low dose IL-2 in virro (FI1G. 9).

Biological Example 6: Use of Low Dose 11-2 or Combination 1L-2/MLN for

Treatment of Type I Diabetes in Mouse Model

i0600] Female Non Obese Diabetic (NOD) mice, aged 8 weeks (The Jackson Laboratory)
were used 1n a study of low dose TL-2, MIN4929 (a pathway inhibitor) or a combination of 1L-2
and MELN4928 (referred to herein as IL-2/MLN}. The NOD mice are known to spontaneously
develop hyperglveemia around 14 weeks of age, with incidence reaching approximately 80% by
25 weeks of age. Normoglycemic mice are entered into the study when they are 12 weeks old, a
period when the normoglycemic mice have frank insulitis and are antibody positive.

{0601} Four groups of 7-9 NOD female mice were treated for 21 days, beginning at 12 weeks
of age, coincident with severe inflammation of the islets of Langerhans in the pancreas as an

indicator of insulitis. The administered treatments were either saline, low dose [L-2, the pathway
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inhibitor MLN4924, or the IL-2/MLN combination. The mice were monitored by blood glucose
and assayed for hyperglycemia weekly until 20 weeks of age using a glucometer and tail vein
blood, and considered hyperglycemic when two separate bleedings were >250mg/dl. It was
shown that the IL-2/MLN combination could help to prevent the progression to hyperglycemia

in the NOD mice (FIG. 10).

Biological Example 7: Use of Low Dese [L-2 or Combination IL-2Z/MLN for

Treatment of Type 1 Diabetes in Humans

{0602} The IL-2/MLN combination was tested i vitro in healthy patients and patients with
FIG. 11) was measured at 30 minutes, 1 hour, and 4 hours in healthy patients and autoimmune
patients using {L-2, and the 1L-2/MLN combination. It was shown that the combination of low
dose 1L-2 and the NAE inhibitor MLLN4924 was capable of restoring pSTATS expression of
regulatory T cells in humans with autoimmune type 1 diabetes when administered in vifro. (FIG.

11).

Biological Example 8: Use of IL-2/MLN Combination Drug Therapy for

Treatment of Asthma in Mouse Model
Asthma model

{0663] The asthma model was elicited in 10 week old female C57BL/6J mice by intranasal
(7.n.} challenge with 5 micrograms (meg) cockroach antigen (CRA)/0.03 mL in PBS for 5 times
each, at days 1,2, 15, 18, and 21. Five groups of four mice were antigen-sensitized on days 1

and 2.
Treatment

{60604} The asthma model mice were subjected to 7.p. injection with the following within 30
minutes after #.n. challenge with CRA on days 15, 18, and 21 (for a total of 3 treatments):

{1} 0.1 mL PBS (control};

(2} Saline/DMSQ, 50 ul PBS + 50 ul PBS containing 40% DMSO
{control});

{3} 50 ul MEN {400 ug in 40% DMS0O] + 50 ul PBS;
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{4) 50 ul IL-2 [100 ng in PBS] + S0 ul PBS containing 40% DMSQ; or
{3} 50 ul MEN [400 ug in 40% DMS0] + 50 0l IL-2 [100 ng 1n PBS].

Necropsy

{0605} The mice were sacrificed on day 22, 24 hours after the last antigen challenge and
treatment. Bronchoalveolar lavage fluid (BALF) was collected for evaluating the recruitment of
feukocytes, neutrophils, macrophages, monocytes, lymphocytes and eosinophils into the lung air
spaces, and the lung tissues were fixed for assessing lung tissue leukocyte, neutrophil, and
eosinophil infiltration. The results of the therapeutic effects assessed by bronchoalveolar lavage

in the mouse asthma model are shown in FIG. 12,

Biclogical Example 9: BAL Analysis of CRA Sensitized Mice Treated with
MELN4924-1L2 Protein Drug Conjugate, Low Deose 1L-2, or Saline

Asthma Model

{06086] To further assess the therapeutic effect of the NAE inhibitor (MLN4924) protein drug
conjugate (MLLIN4924-11.2) in the treatment of a mouse model of asthma, mice were used
according to the methods described in Biological Example 7. The protein drug conjugate used
was the IL2-Bis-VC-MLN-4924 conjugate as described herein. The effects of the MILLN4924-11.2
conjugate were also compared to a comparable dose of low dose IL-2 administered at the same
tirne. Groups of five female C57BL/6J mice were sensitized with cockroach antigen (CRA) for

two days. Two weeks later they were 7.7 challenged with CRA three times, three days apast.
Treatment

{06071 The asthma model mice from each of the five groups were subjected to intraperitoneal
{(i.p.) injection with the following within 30 minutes after 7.7 challenge with CRA on days 15,
I8, and 21 (for a total of 3 treatments):

{1} 0.1 mL saline {control),
(2} 1 ug IL-2/0.1 mL saline (as the low dose IL-2 treatment); or

{3} 2 ug modified IL-2/0.1 mL saline {(as the protein drug conjugate
treatment).
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Necraopsy

{0608} The mice were sactificed on day 22, 24 hours after the last antigen challenge and
treatment. Bronchoalveolar lavage fluid (BALF) was coliected for evaluating the recruitment of
monocytes, macrophages, lymphocytes, neutrophils, and eosinophils into the hung air spaces,
and the lung tissues were fixed for assessing lung tissue leukocyte, neutrophil, and eosinophil

infiltration. The results of the therapy are shown in FIG. 13,

Bislogical Example 10: Use of MLN4924-11.2 Protein Drug Conjugate for

Treatment of Lupus Nephritis in Mouse Model

[0609] NZB/W F1 hybrid mice were bred from male NZW/Lac] and female NZB/BINJ (The
Jackson Laboratory). Female progeny were kept and aged to spontaneously develop the disease
mimicking systermic human lupus nephritis. At 24 weeks of age the F1 progeny begin weekly
urine testing to measure the total amount of urine protein to determine the onset and severity of
the disease. These mice are known to begin developing the disease at approximately 29 weeks of
age.
{0610} Urine protein was measured using the Pierce™ Coomassie (Bradford) Protein Assay
Kit according to manufacturer’s instructions and absorbance (595 nm) was read and calculated
using the ProteinMax Pro software. Once the animals reached a total urine protein concentration
of over 300 mg/dL for two consecutive weeks, the animals were placed into groups.
{6611} Groups of (NZB x NZWF1 mice aged more than 24 weeks who had achieved a
proteinuria score of greater than 500 mg/dl were either given 2 pg of intraperitoneal injections of
the MLIN4924 PDC, 1 ug of wild type IL-2 without MLN4924, or a PBS vehicle control for 5
consecutive days. Hight mice were treated with the MILLN4924-1L.2 conjugate, and five mice were
treated with low dose IL-2. Five untreated control mice rapidly increased their proteinuria.
{0612} The protein drug conjugate used was the IL2-Bis-VC-MLN-4924 conjugate as
described herein All MLN4924-11.2 conjugate and control treatments were diluted to the
prescribed dose in 1 X PBS and sterile tiltered using a .22uM syringe filter to minimize loss and
frozen in daily aliquots at -20°C.
{0613} For the duration of the treatment period and one week following the treatment period, a
urine sample and animal weight were measured every other day. When the animals reached a
total urine protein concentration over 4500mg/dL for two consecutive weeks, the animals were
humanely sacrificed via CO2 wnhalation in accordance to TACUC standard operating procedures
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of small anumal euthanasia. The therapeutic effects of the MLN4924-11.2 conjugate are shown to
be more effective than the therapeutic effects of low dose IL-2 (without the drug attached) in

treatment of lupus nephritis (FIG. 14).

Biological Example 11: Pulmonary Function Testing Using MLN4%24 Protein
Drug Conjugate

{0614] A separate cohort of mice (of the same strain, sex and age as described in Biological
Examples 7 — 9} are sensitized, challenged and treated 1n an identical manner as described in
Biological Examples 7 — 9, using the IL2-Bis-VC-MLN-4924 protein drug conjugate as
described herein, and are assessed for their pulmonary function.

{0615] Invasive measurements of airway reactivity in anesthetized, tracheostomized,
mechanically ventilated mice are performed 24 hours after the last antigen challenge or PBS
challenge. Aerosolized methacholine 1s adroinistered 1o increasing concentrations (0, 1.25, 2.5,
5, and 10 mg/mi), with individual doses separated by 2 minutes. Pulmonary resistance (RL) and
dynamic compliance (Cdyn) as measurements of functions of respiratory frequency are
continuously computed by fitting flow, volume, and pressure to an equation of motion for gach
aerosol challenge period, which consists of a 0.5-minute aerosol exposure and a 1. S-minute
period after exposure.

{0616} The description of the embodiments, alternative embodiments, and specific examples
herein are given by way of iHustration and should not be viewed as linuting. Further, many
changes and modifications within the scope of the present embodiments may be made without
departing from the spirit thereof, and the present disclosure 1tncludes such changes and
modifications.

{0617} Each patent and non-patent publication cited herein 1s included by reference in its

entirety and for all purposes.

Equivalents

{0618] Those skilled in the art will recognize, or be able to ascertain, using no more than
routing experimentation, numerous equivalents to the specific embodiments described
specifically herein. Such equivalents are intended to be encompassed in the scope of the

following claims.
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CLADMS
What is claimed is:
1. A compound having a structure of Formula (1)

Xog— (.X3}m (D,

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof,

wherein:
mis1,2,3,4,5,6,7, 8,9 or 10;
Xzais a linker; and
X3 1s a therapeutic compound.
2. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 1, wherein s is 1.

3. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 1, whereinm is 2,3, 4,5, 6,7, or 8.

4, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 1, whereinmis 1, 2, or 3.

5. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 1, whereinm is 2, 3, 4, or 5.

6. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereot, of any one of claims 1-5, wherein X7a is a cleavable linker.

7. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereot, of any one of claims 1-5, wherein X2a 15 a non-cleavable linker.

R. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 6, wherein Xoais selected from the group consisting of!
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L-15 “p

L-16

£-19

wherein R 1s H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker.

9. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 8, wherein Xua1s selected from the group consisting of L-1 and L-19.
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10.

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 7, wherein Xoais selected from the group consisting of:

Compound Structure
Number
L-17 ¢
éf”}\\'i\i - \\v-f""r\‘\.f”\'\a N
H
(‘f{\\\s

N,

7
—

N g
< ¥
\Q H
VA
Q and
L-18 A
Fani .
& i
\(M,..—N S NN T ﬁ RN (l\v P \\O‘ SN »;
i
%

11

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 1-10, wherein X3 is an immunomodulating agent.

12.

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 1-11, wherein X3 is selected from the group consisting of

an immunosuppressive drug, an antianemic, an antianginal, an antiarryhythmic, an antiarthritic,

an antiasthmatic, a leukotriene antagonist, an antibacterial, an antibiotic, an anticoagulant, an

anticonvulsant, an antidepressant, an antidiabetic, an antiemetic, a glucocorticoid, an anti-TNF

agent, a cytotoxic agent, a neddylation inhibitor, a ubiquitin-activating enzyme inhibitor, a

ubiquitin-activating enzyme El inhibitor, and a proteasome inhibitor.

13.

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, 1somer, or

tautomer thereof, of any one of claims 1-12, wherein X is selected from the group consisting of:

283



WO 2020/014541

PCT/US2019/041486
Compound Name Structure
Pevonedistat 5“"’”\\
O
HN ) -
W/
b
\ a-:t ol
N
e,
)
O% fO'\ o \\‘{f
ST
HaNT Yy OH
TAS1 ({{25,35,4R,5R)-5-{4-amino-5-
{{4,7-dimethyl-3,4-dihydro-2H- A
benzolb][1,4]oxazin-8-ylethynyl}- YT
7H-pyrrolo{2,3-d]pyrimidin-7-yi}-3,4- \_O.‘.-f-*i‘-\.\,sf*’*\
dihydroxytetrahydrofuran-2-
viimethyl sulfamate)
i M,
/:\ I
¢ N
.\-‘\5 i \p¢
[ < i
2 o
[T ’\:‘%‘-‘:‘N\ ~~~~~~~ { /j e
o ,
TAS2 ({{15,2R,35,4R)-4-{4-amino-5- y .
{{4,7-dimethyl-3,4-dihydro-2H- /N“~ ¢\
benzo[b][1,4loxazin-8-yljethynyl}- VAT
7H-pyrrolo]2,3-d]pyrimidin-7-y1}-2,3- Y \}\1
dihydroxycyclopentylimethyl A NH,
sulfamate) \ J\
A Jﬁ “‘Aj‘f
N .
oo L peoH
3, [ N Y
\\q/ R
TRVEAN S

289




WO 2020/014541

PCT/US2019/041486

TAK7243 {{{1R,2R,35,4R}-2,3-
dihydroxy-4-{{2-{3-
{trifluoromethyliphenyilpyrazolo{1,5
-alpyrimidin-7-
vilaminoloyclopentyl)methyl
sulfamate)

Piperacillin

.""“:{\\“}
Nea
e
o
\ H
Py N f,f\;

- N Ry 7 X
R of 0
! ~ ¥
Q ! ,
M22 {1-benzyl-N-{2,4- e N \N’f\\.
dichlorophenethyl)piperidin-4- i PR
i S N N
amine} N
H
/_;;,\\ /,G;i
t\\'\ o
'\'T,r
Ci ,
e -
6,6'-Biapigenin ?‘iu»\é' S
~. {ij % O
e e e g
haN RN ':i/\ ey i\\ z‘{ii\,
\s{" \;j - \r;.-* ™, 1.-’ \:’:
£ Giﬁjﬁ{)’j “§»§;/ - .\O . /.53\\ N

290




WO 2020/014541

Thieno-pyridine

PCT/US2019/041486
#TR
A
5\ £
- S S S\ .-’?W“J
Y 4
i ] e N,
o - A R
Ny 9 e}
T N
* '
. . . < g - ,_,.._-;r \.\ I s
imidazo-pyrimidine ¢ N % f_j N
i e
W b ST 40CHs
ey \:)::N, A -’::’I
\
N
INH
Z
N
A
A
i ,;
§ 3
\ o<
2 R
S
Largazole T "
A TN
ot N
P RSy i
(N { )
/) \ o /\‘W"“'-’zf"" ~ Ny Py . !,.v\\\‘ /,\\\.«' ,‘\\\
" . S ke S ~ )
GRS
f{ ,,,.—,%
) el
’
Pyr-41 {4[4-{5-nitro-furan-2- G
. . %
vimethylene}-3,5-dioxo-pyrazolidin- j}‘““-gg;,g
1-yi}l-benzoic acid ethyl ester} = Eié N
e . LN
¢ ol e ~
el .'*:‘* ?
TN 8
-C}‘\ _,--" {;\\\ ,-"‘:> ’ v‘{:\\'\'x - J‘{J\\v‘/‘t" \\v‘ /‘/“
N
i .
0 )

291



WO 2020/014541

PCT/US2019/041486

Phorbol 12-myristate 13-acetate

2,3-dihydropyrrolo[2,1-blquinazolin-
%{1H}-one

Ofloxacin Q &
Fo A A
YT \ﬂ"" M
r.t/" ‘\\N e N\\\E{fj’ ;\\, o~
.:f/ ?’Q \\\-‘f’") Q\\ g \\ - ;
Panepophenanthin

Himeic Acid A

- -
2 Q
& i
i i
Ty P e V,AK'.‘.»H
o] &g I ~ he
i H I 4
{ H B
. . i L. I's
o o N e =N R A
e T e N TN R e N T &3
w N [

292




WO 2020/014541

PCT/US2019/041486

Hyrtioreticulins A

Phytol

P
)

P A

o A
D

ABPA3 {[{2R,3S,4R,5R)-5-[6-{3-

ethynylanilino)purin-9-yi}-3,4-
dihydroxyoxolan-2-ylimethyl
sulfamate)

Benzothiazole

Deoxyvasicinone derivative

293




PCT/US2019/041486

WO 2020/014541

o
3
&
7 5,
- m\ £
R .!\x{f ,_Y\
pY /
R—
.\ IJ
/ .,
%, B3
», &
A5 @
T/
L
\
Foeeeeey,
7 "
{ it
Y s
S 4
e /
by
N,
=
/
{
kY
/.;
5
\\
Pt
Y
Vi ",
& W,
" /
YA

x“\ ,
e
/ N ;
£ Yeceees e
VSN
\W\ b
" P
N/
,rnHHHA
S
o
4
{
N,
h
ezl
e
R
/ )
Iy bl
", £
n 4
Yaeaannd
/
-

S
m e
i
i /
., st
>
H
!
o i
N
Ci ALk
b3 5 i
1 5, .w.m
-zl 2
i 5, /
[ 7 .xﬂ
s b
= s
d ;
P —
P
& 1,
S, /
R i

Coumarin A

Coumarin B

Deoxyvasicinone derivative

imidazolium-quinoxaline

294



WO 2020/014541 PCT/US2019/041486

TAS4464 {7H-Pyrrolo[2,3- »m%s _—
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wherein Ru 1s alkyl, aryl, arylaltkyl, arylalkyne, arylalkene, heterocyelyl, or

heteroaryl and Rz 1s H, alkyl, or aryl.

14, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 1-13, wherein X5 1s selected from the group consisting of’
Pevonedistat, TAST {{(25,35,4R,5R}-5-(4-amino-5~((4,7-dimethyl-3,4-dihydro-2H-
benzo[b}[1,4]oxazin-8-yliethynyl}-TH-pyrrolof2,3-d jpyrimidin-7-yi}-3 4-
dihydroxytetrahydrofuran-2-ylmethyl sulfamate), TAS2 (((18,2R,38,4R)-4-(4-amino-5~({4,7-
dimethyl-3 4-dihydro-2H-benzo[bi[ 1,4joxazin-8-yliethynyl}-7TH-pyrrolof2,3-d pyrimidin-7-yli})-
2 3-dihydroxycyclopentylymethyl sulfamate), and TAK7243 (((1R,2R,38,4R)-2,3-dihydroxy-4-
((2-(3-(trifluoromethy!yphenyljpyrazolof 1,5-alpyrimidin-7-ylyamino)cyclopenty ymethyl

sulfamate).

15. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 1-10, wherein X3 15 a cancer chemotherapeutic.

16. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 1-10 or 15, wherein X 1s selected from the group
consisting of an oncolytic drug, a genotoxic agent, an alkylating agent, a tubulin inhibitor, a
nmicrotubule assembly inhibitor, an antineoplastic drug, a kinase inhibitor, a vinca alkaloid, an
antibiotic, an anthracycline, an antimetabolite, an aromatase inhibitor, a topoisomerase inhibitor,
a mTor inhibitor, a retinoid, an antimitotic agent, a protease inhibitor, a tyrosine kinase inhibitor,

a microtubule destabilizer, and a proteasome inhibitor,

17.  The compound, or a pharmaceutically acceptable salt, solvate, hydrate, 1somer, or
tautomer thereot, of any one of claims 1-10 or 15-16, wherein X5 is selected from the group

consisting of vineristine, vinorelbine, vinflunine, crytophycin 52, a halichondrin, a dolastatin, a
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hemiasterlin, colchicine, a combretastatin, 2-methoxyestradiol, a methoxybenzenesulfonamide,

epothilone, and discodermolide.

18 The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 1-10 or 15-16, wherein X3 is selected tfrom the group

counsisting of!

Compound Name

Monomethyi
Auristatin E

Structure
; i
~ N'?f.-.,. TN R e -,
3 S
! n
o * \\ Hw\“'l;ﬁ‘“"( . )
h \ { &
\ ) 3
{ o.w"\"‘ ‘{}’ N

Docetaxel

Fioposide
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indibulin

Gefitinib

Dasatinib

19 The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 1-10, 15-16, or 18, wherein X3 is Monomethyl Auristatin

o
E
.

20. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereot, of claim 1, wherein the compound of Formula (I} 1s selected from the group

consisting of:
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L

wherein R 1s H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linkerand pis 1, 2, 3, 4,

e i

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of claim 20, wherein the compound of Formula (1) is selected from the group
conststing of A-1, A-2, A-3, A-4, A-5, A-6, A-7, A-§, A-9, A-10, A-11, A-12, A-13, A-14, A-
15, A-16, A-17, A-18, A-30, A-31, and A-51.

“',;‘",

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of claim 20, wherein the compound of Formula (1) 1s selected from the group
consisting of A-1, A-30, A-31, and A-51.

23.

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of claim 20, wherein the compound of Formula (I) is A-32.
317
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24. A compound haviog a structure of Formula (1)

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof]

wherein:
mis 1, 2,3,4,5,6,7 8 9 or 10
nis1,2 3.4,5 6,78 9 10o0r 1
Xy1s a biologically active polypeptide or hormone;
X7 is a linker; and
X3 1s a therapeutic compound.

25. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of claim 24, wherein X: is selected from the group consisting of an Acylation
stimulating protein polypeptide, an Adipokine polypeptide, an Albinterteron polypeptide, a
Cerberus polypeptide, a Colony-stimulating factor polypeptide, an Erythropoietin polypeptide, a
FMS-like tyrosine kinase 3 ligand polypeptide, a Globulin component polypeptide, a
Macrophage Activating Factor polypeptide, a Gramualocyte colony-stimulating factor
polypeptide, a Granulocyte-macrophage colony-stimulating factor polypeptide, a Hepatocyte
growth factor polypeptide, an IL-17 polypeptide, an IL-10 polypeptide, an Inflammasome
polypeptide, an Interferome polypeptide, an Interferon polypeptide, an Interferon beta-la
polypeptide, an Interferon beta-1b polypeptide, an Interferon gamma polypeptide, an Interferon
type I polypeptide, an Interferon type I polypeptide, an Interferon type HI polypeptide, an
Interleukin polypeptide, an Interleukin 1 receptor antagonist polypeptide, an Interleukin 8
polypeptide, a Leukemia inhibitory factor polypeptide, a Leukocyte-promoting factor
polypeptide, a Lymphokine polypeptide, a Lymphotoxin polvpeptide, a Lymphotoxin alpha
polypeptide, a Lymphotoxin beta polypeptide, a Macrophage colony-stimulating factor
polypeptide, a Macrophage inflammatory protein polypeptide, a Macrophage-activating factor
polypeptide, a Monokine polypeptide, a Myokine polypeptide, a Myonectin polypeptide, a
Nicotinamide phosphoribosyltransterase polypeptide, an Oncostatin M polypeptide, an
Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a Proinflammatory cytokine

polypeptide, a Promegapoietin polypeptide, a Receptor activator of nuclear factor kappa-B
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ligand polypeptide, a Stromal cell-derived factor 1 polypeptide, an adrenomedullin polypeptide,
an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone morphogenetic
protein polypeptide, a Ciliary neurotrophic factor polypeptide, an Interleukin-é polypeptide, an
Eptdermal growth factor polypeptide, an Epbrin AT polypeptide, an Ephrin A2 polypeptide, an
Ephrin A3 polypeptide, an Ephrin A4 polypeptide, an Ephrin AS polypeptide, an Ephrin Bl
polypeptide, an Ephrin B2 polypeptide, an Epbrin B3 polypeptide, a Fibroblast growth factor
polypeptide, a Fibroblast growth factor 1 polypeptide, a fibroblast growth factor 2 polypeptide, a
Fibroblast growth factor 3 polypeptide, a Fibroblast growth factor 4 polypeptide, a fibroblast
growth factor 5 polypeptide, a Fibroblast growth factor 6 polypeptide, a Fibroblast growth factor
7 polypeptide, a fibroblast growth factor 8 polypeptide, a Fibroblast growth factor 9 polypeptide,
a Fibroblast growth factor 10 polypeptide, a Fibroblast growth factor 11 polypeptide, a
Fibroblast growth factor 12 polypeptide, a Fibroblast growth factor 13 polypeptide, a Fibroblast
growth factor 14 polypeptide, a Fibroblast growth factor 13 polypeptide, a Fibroblast growth
factor 16 polypeptide, a Fibroblast growth factor 17 polypeptide, a Fibroblast growth factor 18
polypeptide, a Fibroblast growth factor 19 polypeptide, a Fibroblast growth factor 20
polypeptide, a Fibroblast growth factor 21 polypeptide, a Fibroblast growth factor 22
polypeptide, a Fibroblast growth factor 23 polypeptide, a Foetal Bovine Somatotrophin
polypeptide, a Glial cell line-derived neurotrophic factor polypeptide, a Neurturin polypeptide, a
Persephin polypeptide, an Artemin polypeptide, a Growth differentiation tactor-9 polypeptide, a
Hepatoma-derived growth factor polypeptide, an Insulin polypeptide, an Insulin-like growth
factor polypeptide, an Insulin-like growth factor-1 polypeptide, an Insulin-like growth factor-2
polypeptide, an IL-1 polypeptide, an IL-2 polypeptide or bic-active homolog thereot, an 1L.-3
polypeptide, an IL-4 polypeptide, an IL-5 polypeptide, an IL-6 polypeptide, an IL-7
polypeptide, a Keratinocyte growth factor polypeptide, a Migration-stimulating factor
polypeptide, a Macrophage-stimulating protein polypeptide, a Myostatin polypeptide, a
Neuregulin 1 polypeptide, a Neuregulin 2 polypeptide, a Neuregulin 3 polypeptide, a Neuregulin
4 polypeptide, a Brain-derived neurotrophic factor polypeptide, a Nerve growth factor
polypeptide, a Neurotrophin-3 polypeptide, a Neurotrophin-4 polypeptide, a Placental growth
factor polypeptide, a Platelet-derived growth factor polypeptide, a Renalase polypeptide, an anti-
apoptotic survival factor polypeptide, a T-cell growth factor polypeptide, a Thrombopoietin

polypeptide, a Transtorming growth factor alpha polypeptide, a Transforming growth factor beta
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polypeptide, a Tumor necrosis factor-alpha polypeptide, a Vascular endothelial growth factor

polypeptide, and a Wnt Signaling Pathway polypeptide.
20. A compound having a structure of Formula (1)

K XK (I},
or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof,
wherein:
mis1,2,3,4,5,6,7, 8,9 or 10;
nis1,2,3,4.5.6,7,89, 10, or 11;
Xjis an IL.-2 polypeptide or a bio-active homolog polypeptide thereof]
X2 1s a linker; and
X31s a therapeutic compound.

~

27. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of claim 25 or 26, wherein the IL-2 polypeptide or the bic-active homolog

polypeptide thereof comprises an amino acid sequence set forth in Table 4,

28. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereot, of claim 25 or 26, wherein the [L.-2 polypeptide or the bic-active homolog
polypeptide thereof comprises an amino acid sequence set forth in SEQ ID NO:1 or SEQ ID
NQG:2.

29, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-28, wherein X3 is a cleavable linker.

30. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-28, wherein Xz is a non-cleavable linker.

31 The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 29, wherein Xz is selected from the group consisting of:
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wherein the left side of Xz, as drawn, 1s bound to X, and the right side of Xo, as drawn,

is bound to X3 and wherein R 1s H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker.

32. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 31, wherein Xo1s selected from the group counsisting of K-1 and K-19.

33, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 30, wherein Xz is selected from the group consisting of!
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wherein the left side of Xz, as drawn, 18 bound to X, and the right side of Xz, as drawn,

is bound to X3,
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34 The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-33, wherein X is bound to X at a Cys residue thereof.

35. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-31, wherein X7 is bound to X at a Lys residue thereof.

36. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-35, wherein m is 1.

37.  The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-35, whereinm1s 2, 3,4, 5,6, 7, or 8.

33. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereot, of any one of claims 24-35, whereinm s 1, 2, or 3.

39. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-35, whereinmis 2, 3, 4, or 5.

40. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-39, wherein X5 is an immunomodulating agent.

41 The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-40, wherein Xs is selected from the group consisting
of an immunosuppressive drug, an antianemic, an antianginal, an antiarryhythmic, an
antiarthritic, an antiasthmatic, a leukotriene antagonist, an antibacterial, an antibiotic, an
anticoagulant, an anticonvulsant, an antidepressant, an antidiabetic, an antiemetic, a
glucocorticoid, an anti-TNF agent, a cytotoxic ageunt, a neddylation inhubitor, a ubiquitin-
activating enzyme inhibitor, a ubiquitin-activating enzyme E1 inhibitor, and a proteasome

inhibitor.

42. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-41, wherein X5 is selected from the group consisting
of: pevonedistat; TAST (({25,35,4R 5R}-5-(4-amino-5-{{4,7-dimethyl-3,4-dihydro-2H-
benzo[bli1,4joxazin-8-ylethyuyl-TH-pyrrolo| 2, 3-dpyrimidin-7-y13-3,4-
dihydroxytetrahydrofuran-2-ylymethyl sulfamate); TAS2 {((15,2R,38 4R)-4-(4-amino-5-{(4,7-
dimethyl-3 4-dihydro-2H-benzo[bi[ 1,4joxazin-8-yDethyny - TH-pyrrolof2,3-dpyrimidin-7-yi)-
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2,3~dihydroxycyclopentyhmethyl sulfamate), TAK7243 (((1R,2R,38,4R)-2,3-dihydroxy-4-((2-
(3-(triftuoromethyliphenylipyrazolof1,5-alpyrimidin-7-yl Jamino)cyclopentyl ymethy! sulfamate);
Piperacitlin; M22 (1-benzyl-N-(2,4-dichlorophenethylpiperidin-4-amine); 6,6'-Biapigenin;
Thieno-pyridine; Imidazo-pyrimidine; Largazole; Pyr-41 (4]4-(5-nitro-furan-2-ylmethylene})-
3,5-dioxo-pyrazolidin-1-yi}-benzoic acid ethyl ester); Phorbol 12-myristate 13-acetate; 2,3~
dihydropyrrolo]2,1-blquinazolin-9(1H)-one, Ofloxacin; Panepophenanthin; Himeic Acid A
Hyrtioreticulins A; Phytol; ABPA3 ([{(ZR,35,4R 5R}-5-[6-(3-ethynylanilino)purin-9-y1]-3 4-
dihydroxyoxolan-2-yljmethyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative;
Coumarin A; Coumarin B; Imidazolium-quinoxaline, and TAS4464 (TH-Pyrrolof2,3-
dlpyrnmidin-4-amine, 7-[S-[{aminosulfonylamino}-3-deoxy-beta-D-ribofuranosyl]-S-{ 2~(2-
ethoxy-0-fluorophenyliethynyl]-), wherein Ry is alkyl, arvl, arylalkyl, arylalkyne, arvlalkene,

heterocyelyl, or heteroaryl and Rz is H, alkyl, or aryl.

43, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-42, wherein Xs is selected from the group consisting
of: Pevonedistat, TAST ({(25,35,4R,5R)-5-(4-amino-5-({(4,7-dimethyl-3,4-dihydro-2H-
benzofb]{1,4loxazin-8-yhethynyl)-7TH-pyrrolof2,3-dpyrimidin-7-y1)-3,4-
dihydroxytetrahydrofuran-2-ylymethyl sulfamate), TAS2 (((18,2R,38,4R }-4-(4-amino-5-((4,7-
dimethyl-3,4-dihydro-ZH-benzo[bi 1,4Joxazin-8-vl)ethynyl}-7TH-pyrrolof2, 3-d pyrimidin-7-v1)-
2,3-dihydroxycyclopentyl imethyl sulfamate), and TAK7243 (((1R,2R38,4R}-2,3-dihydroxy-4-
((2-(3-(triflucromethylyphenylpyrazolof 1,S-alpyrimidin-7-yDyamino)cyclopentyl ymethyl

sulfamate}.

44 The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-39, wherein X5 1s a cancer chemotherapeutic.

45, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, 1somer, or
tautomer thereof, of any one of claims 24-39 or 44, wherein X5 is selected from the group
consisting of an oncolytic drug, a genotoxic agent, an alkylating agent, a tubulin inhibitor, a
microtubule assembly inhibttor, an antineoplastic drug, a kinase inhibitor, a vinca alkaloid, an
antibiotic, an anthracycline, an antimetabolite, an aromatase inhibitor, a topoisomerase inhibitor,
a mTor inhibitor, a retinoid, an antimitotic agent, a protease inhibitor, a tyrosine kinase inhibitor,

a microtubule destabilizer, and a proteasome inhibitor.
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46. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-39 or 44-45, wherein X3 is selected from the group
consisting of vincristine, vinorelbine, vinflunine, crytophycin 52, a halichondrin, a dolastatin, a
hemiasterlin, colchicing, a combretastatin, 2-methoxyestradiol, a methoxybenzenesulfonamide,

epothilone, and discodermolide.

47. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-39 or 44-45, wherein Xs is selected from the group
consisting of: Monomethyl Auristatin E; Docetaxel; Etoposide; Gemcitabine; Vinblastine;
Paclitaxel; Irinotecan; Fluorouracil; Methotrexate, Carboplatin; Oxaliplatin; Cisplatin,
Doxorubicin HCL; Fulvestrant; Isotretinoin; Buserelin; Everolimus; Carfilzomib; Rifabutin;

Clindarmycin; Tubulysin A; Tndibulin; Gefitinib; and Dasatinib.

48. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-39, 44-45, or 47, wherein X3 is Monomethyl

Auristatin E.

49, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-28, wherein the compound of Formula (I} or Formula

(I} 15 selected from the group consisting of’
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B-31

B-48

B-49

5 N 5

wherein R is H, alkyl, aryl, arvlalkyl, a glycol ether, or a glvcol linker; qis 1, 2, 3, o1 4,
nlis1,2,3,4,56,7,8 9 or 10 andn2is 1,2, 3,4, 5, 6,7 8 9, or 10, wherein the

combination of nl andn2 hasasumof 2, 3,4,5,6,7, 8,9, 10, or 11,

50. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, claim 49, wherein the compound of Formula (IT) or Formula (IH) is selected
from the group counsisting of B-1, B-2, B-3, B-4, B-5, B-¢, B-7, B-§, B-9, B-10, B-11, B-12, B-
13, B-14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49.
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51

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, claim 50, wherein the compound of Formula (If) or Formula (I} is selected
from the group consisting of B-1, B-30, B-31, B-48, and B-49.

52.

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-28, wherein the compound of Formula (I} or Formula
(I} 15 selected from the group consisting of’
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53.

The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, claim 52, wherein the compound of Formula (IT) or Formula (HI) 1s B-32.

54,

tautomer thereof, of any one of claims 24-53, whereinnis2,3,4,5, 6,7, 8, or 9.
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55. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-53, wherein#is 3,4, 5,6, 7, or &

56. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-53, wherein 1184, 5,6, 0r 7.

57. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-53, wherein nis 5 or 6.

58. A pharmaceutical composition comprising a compound, or a pharmaceutically
acceptable salt, solvate, hydrate, or tautomer thereof, of any one of claims 24-57 or §7-105 and a

pharmaceutically acceptable carrier.

59. A method for treating a disorder 1n a subject, comprising admimstering to a
subject inn need thereof a therapeutically effective amount of a compound, or a pharmaceutically
acceptable salt, solvate, hydrate, or tautomer thereof, of any one of claims 24-57 or 87-105,

wherein the disorder is an immunological disorder or cancer.

60. A method for treating a disorder in a subject, comprising administering to a
subject in need thereof a therapeutically effective amount of a pharmaceutical composition

according to claim 58, wherein the disorder is an immunclogical disorder or cancer,
61. The method of claim 59 or 60, wherein the disorder is an immunological disorder.

62, The method of claim 61, wherein the immunoclogical disorder 1s multiple
sclerosis, type | diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis, or

systemic hlupus erythematosus,
63. The method of claim 59 or 60, wherein the disorder is cancer.

64. The method of claim 61, wherein the cancer is non-small cell lung cancer
(NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or claudin-low

breast cancer.

65, Use of a compound, or a pharmaceutically acceptable salt, solvate, hydrate, or

tautomer thereof, of any one of claims 24-57 or 87-105, in the manufacture of a medicament for
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ireating a disorder in a subject in need thereot, wherein the disorder 13 an immunological

disorder or cancer.

60. Use of a pharmaceutical composition according to claim 58 in the manufacture of
a medicament for treating a disorder in a subject in need thereof] wherein the disorder is an

immunological disorder or cancer.

67.  Use of a compound, or a pharmaceutically acceptable salt, solvate, hydrate, or
tautorner thereof, of any one of claims 24-57 or 87-105 for treating a disorder in a subject in

need thereof.

68. Use of a pharmaceutical composition according to claim 58 for treating a disorder
in a subject in need thereof.

69.  Use of a compound, or a pharmaceutically acceptable salt, solvate, hydrate, or

tautomer thereof, of any one of claims 24-57 or 87-105 for treating a disorder i a subject in

need thereof, wherein the disorder 1s an immunological disorder or cancer.

70.  Use of a pharmaceutical composition according to claim 58 for treating a disorder

in a subject in need thereof, wherein the disorder is an immunological disorder or cancer.

71, The use of any one of claims 65-70, wherein the disorder is an immunological
disorder
72 The use of claim 71, wherein the immunological disorder is multiple sclerosis,

type 1 diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis, or systemic lupus

erythematosus.
73, The use of any one of claims 65-70, wherein the disorder is cancer.
74. The use of claim 73, wherein the cancer is non-small cell lung cancer (NSCLC),

melanoma, kidney cancer, bladder cancer, head and neck cancer, or claudin-low breast cancer.

75. A compound, or a pharmaceutically acceptable salt, solvate, hydrate, or tautomer
thereof, of any one of claims 24-57 or 87-105 for use inn a method of treating a disorderin a

subject in need thereof, wherein the disorder is an immunological disorder or cancer.
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76. The corapound for use of claim 75, wherein the disorder is an immunological
disorder.
77 The compound for use of claim 76, wherein the immunological disorder is

multiple sclerosis, type 1 diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis,

or systemic iupus erythematosus,
78. The compound for use of claim 75, wherein the disorder is cancer.

759.  The compound for use of claim 78, wherein the cancer is non-small cell lung
cancer {(NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or claudin-

fow breast cancer.

0. A pharmaceutical composition according to claim 58 for use in a method of
treating a disorder in a subject in need thereof, wherein the disorder is an immunological

disorder or cancer.

81.  The pharmaceutical composition for use of claim 80, wherein the disorder is an

immunological disorder.

82.  The pharmaceutical composttion for use of claim 81, wherein the immunological
disorder is multiple sclerosis, type | diabetes, inflammatory bowel disease, rheumatoid arthritis,

psoriasis, or systemic lupus erythematosus.

83.  The pharmaceutical composition for use of claim 80, wherein the disorder is

cancer.

84.  The pharmaceutical composition for use of claim 83, wherein the cancer is non-
small cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and veck

cancer, or claudin-low breast cancer.

85. An IL-2 polypeptide or a bio-active homolog polypeptide thereof comprising an

amino acid sequence set forth in Table 4.

86. An IL-2 polypeptide or a bio-active homolog polypeptide thereof comprising an

amino acid sequence set forth in SEQ 1D NO:1 or SEQ ID NO:2.
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R7. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-48 or 54-57, wherein X7 1s bound to Xi at two

different sites on X.

88, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-34, 36-48, or 54-57, wherein X is bound to Xi at two

different Cys residues on X,

29. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-33, 35-48, or 54-57, wherein X2 15 bound to Xi at two

different Lys residues on X1.

90. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereot, of any one of claims 24-34 or 36-48, wherein X is a mixture of Xop and X,
Xop 18 a linker that is bound to one Cys residue on X, Xoc 15 a linker that 15 bound to two
different Cys residues on X, #2138 a combination of nl and n2, wherein nl corresponds to the
number of Xop moieties bound to Xi and n2 corresponds to the number of Xoc moieties bound to

X1, and the combination of nl and nZ hasasumof 2,3, 4, 5,6, 7,8, 9, 10, or 11,

91. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of claim 90, wherein Xy 18 selected from the group consisting of K-1, K-2, K-

4, K-6, K-8, K-11, K-13, K-15, K-17, and K-18 and Xz is K-19.

92. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of claim 90 or 91, wherein Xop is K-1 and Xz is K-19.

93, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 90-92, whereinniis 2 or 3 and n2 15 1.

o4, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 90-92, wherein nl is 2 and n2 is 1.

95, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereot, of any one of claims 90-92, wherein nl is3 and n2 is 1.
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96, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 90-92, whereinnltis 1,2,3,4, or SandnZis 1, 2 or 3.

87. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-28, selected from the group consisting of B-1, B-2, B-
3, B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, B-30,
B-31, B-48, and B-49, wherein nis 1, 2, 3, 4, S, or 6, and X is an [L-2 polypeptide or a bio-
active homolog polypeptide thereof comprising an amino actd sequence set forth tn SEQ 1D

NO:1 or SEQ 1D NO:2Z.

08. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-28, selected from the group consisting of B-1, B-30,
B-31, B-48, and B-49 whereinnis 1, 2, 3, 4, 5, or 6, and X is an [L-2 polypeptide or a bio-
active homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ ID

NO:1 or SEQ 1D NO:2Z.

99, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-28, wherein X3 is a mixture of X and Xz, Xovis a
linker that is bound to one Cys residue on Xy, Xuc is a linker that is bound to two different Cys
residues on X1, # 18 a combination of 0l and n2, wherein the combination of nl and n2 has a sum
of 2, 3,4, 5, or 6, and X118 an [L-2 polypeptide or a big-active homolog polypeptide thereof

comprising an amino acid sequence set forth in SEQ ID NO:1 or SEQ ID NO:2.

100.  The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-28, wherein the compound of Formula (I} or Formula
(Il 1s B-49, Xi is an [L-2 polypeptide or a bio-active homolog polypeptide thereof comprising

an amino acid sequence set forth in SEQ ID NG:1 or SEQGID NO:2, andnlis2Zor3 and n21s 1.

101, The compound, or a pharmaceutically acceptable salt, sclvate, hydrate, isomer, or
tautomer thereof, of claims 97-100, wherein the IL-2 polypeptide or the bio-active homolog

polypeptide thereof coraprises the amino acid sequence set forth in SEQ 1D NO:2.

102.  The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-34, 36-48, or 54-57, wherein X3 1s Xop, wherein Xop is
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a linker that 1s bound to one Cys residue on X1, and # 15 n1, wherein nl corresponds to the

number of Xz moieties bound to X,

103, The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or
tautomer thereof, of any one of claims 24-34, 36-48, or 54-57, wherein X3 1s Xoc, wherein Xoc 18
a linker that is bound to two different Cys residues on Xi, wherein # 1s n2, wherein n2

corresponds to the number of Xoe moieties bound to X1

104 The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or

tautomer thereof, of any one of claims 1-14, wherein X3 is Pevonedistat.

105, The compound, or a pharmaceutically acceptable salt, sclvate, hydrate, isomer, or

tautomer thereof, of any one of claims 24-43, wherein X3 is Pevonedistat.
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<110> 1IL-2Rx, Inc.

<1206> COMPOSITION AND METHODS FOR TREATING CANCER AND IMMUNOLOGICAL
DISEASES

<130> 1IL2R-003/02W0 332299-2007

<150> US 62/770,651
<151> 2018-11-21

<150> US 62/697,978
<151> 2018-07-13

<160> 4

<170> PatentIn version 3.5
<210> 1

<211> 133

<212> PRT
<213> Homo sapiens

<400> 1
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His
1 5 10 15

Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys
20 25 30

Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
35 40 45

Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60

Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu
65 70 75 80

Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu
85 90 95

Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala
100 105 110

Page 1



IL2R_@03_02WO SeqlList ST25.TXT

Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Ser Gln Ser Ile

115

Ile Ser Thr Leu Thr

130

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2
242
PRT

Artificial Sequence

120

TXN / GSAM linker / IL-2

2

Met Val Lys Gln

1

Ala

Gly

Tyr

Val

65

Lys

Leu

Ser

Ala

Pro

Ser

50

Ala

Lys

Glu

Ser

Gly Asp
20

Cys Lys
35

Asn Val

Ser Glu

Gly Gln

Ala Thr

100

Ser Thr
115

Ile

Lys

Met

Ile

Cys

Lys

85

Ile

Lys

Glu

Leu

Ile

Phe

Glu

70

Val

Asn

Lys

Ser

Val

Lys

Leu

55

Val

Gly

Glu

Thr

Lys

Val

Pro

40

Glu

Lys

Glu

Leu

Gln
120

C125S mutant

Thr

Val

25

Phe

Val

Cys

Phe

Val

105

Leu

Ala

10

Asp

Phe

Asp

Met

Ser

90

Gly

Gln

Phe

Phe

His

Val

Pro

75

Gly

Ser

Leu

Page 2

Gln

Ser

Ser

Asp

60

Thr

Ala

Ala

Glu

125

Glu

Ala

Leu

45

Asp

Phe

Asn

Met

His
125

Ala

Thr

30

Ser

Cys

Gln

Lys

Ala

110

Leu

Leu

15

Trp

Glu

Gln

Phe

Glu

95

Pro

Leu

Asp

Cys

Lys

Asp

Phe

80

Thr

Leu



Asp

Leu

145

Glu

Glu

Asp

Glu

Glu

225

Leu

Leu

130

Thr

Leu

Val

Leu

Thr

210

Phe

Thr

<210>
<211>
<212>
<213>

<400>

Gln

Arg

Lys

Leu

Ile

195

Thr

Leu

133
PRT
Homo

3

Ala Pro Thr

1

Leu Leu Leu

Asn Pro Lys

35

Lys Ala Thr

Met

Met

His

Asn

180

Ser

Phe

Asn

Ile

Leu

Leu

165

Leu

Asn

Met

Arg

sapiens

Ser

Asp

20

Leu

Glu

Ser

5

Leu

Thr

Leu

Leu

Thr

150

Gln
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