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(57) Abstract: The present disclosure provides novel polypeptide-therapeutic compound or hormone-therapeutic compound conjugates 
g using cleavable or non-cleavable linkers, whereby the polypeptide or hormone serves to target specific cells using receptor expression 
1 on the targeted cell to bind the ligand (polypeptide or hormone) carrying the therapeutic compound unlike antibody drug conjugates.  

Upon binding, the ligand and e therapeutic compound (multiples of the therapeutic compound in some embodiments) enter the cell 
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compound conjugates include, but are not limited to: cytokines, growth factors and hormones among other proteins with corresponding 
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COMPOUNDS, COMPOSITIONS, METHODS, AND USES FOR TREATING CANCER 
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 compositions 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 immunological 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 

100021 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_SeqListST25.txt, date recorded: July 4, 2019, file size-~6 

kilobytes).  

Background Information 

[00031 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 cells, 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., Europe, and Japan.[4] 

[0004] Some non-antibody protein-drug conjugates have been made and examined. [5] These 

include albumin-drug conjugates, transferrin-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 conjugates for therapeutic use. Inparticular, 
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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 amounts.  

Summary of the Disclosure 

[0005] 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 intercellular 

communication. Regulation of cellular and nuclear functions by cytokines, growth factors, and 

hormones may be initiated through the activation of cell surface receptors ("Re"). 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, 

and thus provide a means for delivering therapeutic compounds using a "Trojan -orse" 

approach as described herein.  

[0006] 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 release. 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): 

X2a-(X 3). (I), 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

X2a is a linker; and 

X3 is a therapeutic compound.  

[0008] in some embodiments of the compound of Formula (I), m is 1. In some embodiments 

of the compound of Formula (I), i is 2, 3, 4, 5, 6, 7, or 8. In some embodiments of the 

compound of Formula (I), i is 1, 2, or 3. In some embodiments of the compound of Formula (I), 

m is 2, 3, 4, or 5.  

[0009] In some embodiments of the compound of Formula (I), X2a is 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), X21is 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, as 

disclosed herein, wherein R is H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker. In some 

embodiments of the compound of Formula (I), X2ais selected from the group consisting of L-1 

and L-19. In some embodiments of the compound of Formula (I), X2a is selected from the group 

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



WO 2020/014541 PCT/US2019/041486 

[0010] In some embodiments of the compound of Formula (I), X3 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 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. In some embodiments of the compound of Formula (I), X3 is selected from the group 

consisting of: pevonedistat; TAS1 (((2S,3S,4R,5R)-5- (4-amino-5-((4,7-dirmethyl-3,4-dihydro

2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrolo[2,3-d]pyrimidin-7-yl)-3,4

dihydroxytetrahvdrofuran-2-vl)methyl sulfamate); TAS2 (((1S,2R,3S,4R)-4-(4-amino-5-((4,7

dimethiyl-3,4-dihy dro-2H-benzo[b][1,4]oxazin-8-vl)ethyniyl)-7H-pyrrolo[2,3-d]pyrimidin-7-vl)

2,3-dihydroxycyclopentyl)methyl sulfamate); TAK7243 (((R,2R,3S,4R)-2,3-dihydroxy-4-((2

(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cyclopentyl)methyl 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-l-y]-benzoic acid ethyl ester); Phorbol I2-myristate 13-acetate; 2,3

dihydropyrrolo[2,1-b]quinazolin-9(iH)-one; Ofloxacin; Panepophenanthin; Himeic Acid A; 

Hyrtioreticulins A; Phytol; ABPA3 ([(2R3S,4R.,5R)-5-[6-(3-edtynvlaniiino)purin-9-yl]-3,4

dihydroxyoxolan-2-yl]methyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative; 

Coumarin A; Coumarin B; and Imidazoliurn-quinoxaline, wherein R1 is alkyl, aryl, arylalkyl, 

arylalkyne, arylalkene, heterocyclyl, or heteroaiyl and R2 is H, alkyl, or aryl. In some 

embodiments of the compound of Formula (I), X3 is selected from the group consisting of: 

Pevonedistat,TAS1 (((2S,3S,4R,5R,)-5-(4-amino-5-((4,7-dimethyl-3,4-dihvdro-2H

benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3,4

dihydroxytetrahydrofuran-2-yl)methyl sulfamate), TAS2 (((S,2R,3S,4R)-4-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)

2,3-dihvdroxycyclopenty)methyl sulfamate), andTAK7243 (((R,2R,3S,4R)-2,3-dihvdroxy-4

((2-(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cvclopentyl)methyl 

sulfamate). In some embodiments, X3 is Pevonedistat. In some embodiments of the compound 

of Formula (I), X3 is selected from the group consisting of: pevonedistat;TAS1 

(((2S,3S,4R,5R)-5-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8
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yl)ethynyl)-71--pyrrolo[2,3-d]pyrimidin-7-yl)-3,4-dihvdroxytetrahydrofuran-2-yl)nethyl 

sulfamate); TAS2 (((1S,2R,3S,4R)-4-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H

benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-2,3

dihydroxycyclopentyl)methyl sulfamate); TAK7243 (((1R,2R,3S,4R)-2,3-dihydroxy-4-((2-(3

(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cyclopentyl)methyl sulfamate); 

Piperacillin; M22 (1-benzyl-N-(2,4-dichlorophenethyl)piperidin-4-anine); 6,6'-Biapigenin; 

Thieno-pyridine; Imidazo-pyrimidine; Largazole; Pyr-41 (4[4-(5-nitro-furan-2-ymethylene)

3,5-dioxo-pyrazolidin-1-yi]-benzoic acid ethyl ester); Phorbol 12-myristate 13-acetate; 2,3

dihydropyrrolo[2,1-b]quinazolin-9(1H)-one; Ofloxacin; Panepophenanthin; Himeic Acid A; 

Hyrtioreticulins A; Phytol; ABPA3 ([(2R.3S,4R.,5R)-5-[6-(3-ethynylaniiino)purin-9-yl]-3,4

dihydroxyoxolan-2-yl]methyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative; 

Coumarin A; Coumarin B; Imidazolium-quinoxaline, and TAS4464 (71-1-Pyrrolo[2,3

d]pyrimidin-4-amine, 7-[5-[(aminosulfonvl)amino]-5-deoxy-beta-[)-ribofuranosyl]-5-[2-(2

ethoxv-6-fluorophenyl)ethynyl]-), wherein Ri is alkyl, aryl, arylalkyl, arylalkyne, arylalkene, 

heterocyclyl, or heteroaryl and R2 is 1-, alkyl, or aryl. in some embodiments of the compound of 

Formula (I), X3 is selected from the group consisting of Pevonedistat, TASI (((2S,3S,4R,5R)-5

(4-amino-5-((4,7-dimethlv-3,4-dihvdro-2H-benzo[b][1,4]oxazin-8-yl)ethynyil)-7H-pyrrolo[2,3

d]pyrimidin-7-yl)-3,4-dihydroxytetrahydrofuran-2-yl)methyl sulfamate), TAS2 (((1S,2R,3S,4R)

4-(4-amino-5-((4,7-diniethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H1-pyrrolo[2,3

d]pyrimidin-7-yl)-2,3-dihydroxycyclopentyl)methyl sulfamate),TAK7243 (((1R,2R,3S,4R)-2,3

dihydroxy-4-((2-(3-(trifluoromethyi)phenyi)pyrazolo[1,5-a]pyrimidin-7

yl)amino)cyclopenty)methyl sulfamate), andTAS4464 (7H--Pyrrolo[2,3-d]pyrimidin-4-amine, 

7-[5-[(aminosulfonjl)amino]-5-deoxy-beta-D-ribofuranosvl]-5-[2-(2-ethoxy-6

fluorophenyl)ethynyl]-).  

[0011] In some embodiments of the compound of Formula (I), X3 is a cancer 

chemotherapeutic. In some embodiments of the compound of Formula (I), X3 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 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. In some 

embodiments of the compound of Formula (1), X3 is selected from the group consisting of 
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vincristine. vinorelbine, vinflunine, crytophcin 52, a halichondrin, a dolastatin., a herniasterlin, 

colchicine, a combretastatin, 2-methoxyestradiol, a methoxybenzenesulfonamide, epothilone, 

and discodermolide. In some embodiments of the compound of Formula (1), X3 is selected from 

the group consisting of: Monomethyl Auristatin E; Docetaxel;Etoposide; Gemcitabine; 

Vinblastine; Paclitaxel; Irinotecan; Fluorouracil; Methotrexate; Carboplatin; Oxaliplatin; 

Cisplatin; Doxorubicin ICI; Fulvestrant; isotretinoin; Buserelin; Everolimus; Carfilzomib; 

Rifabutin; Clindamycin; Tubulysin A; Indibulin; Gefitinib; and Dasatinib. In some embodiments 

of the compound of Fonnula (I), X3 is Monomethyl Auristatin F.  

[0012] In some embodiments of the compound of Formula (1), the compound of Formula (I) 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-19, A-20, A-21, A-22, A-23, A-24, A-25, A-26, 

A-27, A-28, 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-S Ias disclosed herein, wherein 

R is H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker and p is 1, 2, 3, 4, 5, or 6. In some 

embodiments of the compound of Formula (1), the compound of Formula () 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-5I 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,andA-51. In some embodiments of the compound of Formula (I), the compound of Formula 

(I) is A-32.  

[0013] Some exemplary embodiments of the present disclosure include a compound having 

the structure of Formula (II): 

X1-[X2-(X3).]n (II), 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11; 

Xi is a biologically active polypeptide or hormone; 

X2 is a linked; and 

X3 is a therapeutic compound.  

6
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[0014] Some exemplary embodiments of the present disclosure include a compound having 

the structure of Formula (I): 

X1-[X2-(X 3)m]n (III), 

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

thereof, wherein: 

i is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11; 

Xi is an IL-2 polypeptide or a bio-active homolog polypeptide thereof; 

X2is a linker; and 

X- is a therapeutic compound.  

[0015] In some embodiments of the compound of Formula (II) or Formula (III), X 3 is an 

oncolytic drug. In some embodiments of the compound of Formula (II) or Formula (1II), X3 is an 

immunomodulatory drug.  

[00161 In some embodiments of the compound of Formula (II) or Formula (III), X2 is a 

cleavable linked. In some embodiments of the compound of Formula (II) or Formula (III), X2 is a 

non-cleavable linker.  

[0017] In some embodiments of the compound of Formula (II) or Formula (1II), X2 is bound to 

X1 at a Cys residue thereof Among these are embodiments in which X3 is a oncolytic drug or X3 

is an immunomodulatory drug. Among these embodiments are those in which X2 is a cleavable 

linker, and those in which X2 is a non-cleavable linker.  

[0018] In some embodiments of the compound of Formnula (II) or Formula (III), X2 is bound to 

Xi at a Lys residue thereof. Among these are embodiments in which X3 is an oncolytic drug or 

X3 is an immunomodulatory drug. Among these embodiments are those in which X2 is a 

cleavable linked, and those in which X2 is a non-cleavable linker.  

[00191 In some embodiments of the compound of Formula (II) or Formula (III), n is 2,3, 4, 5, 

6, 7, 8, or 9. In some embodimnents of the compound of Formula (I) or Formula (1II), n is 3, 4, 

5, 6, 7, or 8. In some embodiments of the compound of Formula (II) or Formula (III), n is 4, 5, 6, 

or 7. In some embodiments of the compound of Formula (I) or Formula (III), n is 5 or 6. In 

some embodiments of the compound of Formula (II) or Formula (III), m = n. In some
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embodiments of the compound of Formula (II) or Formula (III), n is greater than n. In some 

embodiments of the compound of Formula (II) or Formula ()in is I and n is 1, 2, 3, 4, 5, 6, 7, 

8, 9, 10, or 11. In some embodiments of the compound of Formula (II) or Formula (III), m is 2 

and n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11 In some embodiments of the compound of Formula (11) 

or Formula (III), n is an integer between 2 and 9, an integer between 3 and 8, an integer between 

4and7,orncanbe5or6. In some embodiments of the compound of Formula (II)or Formula 

(III), n is an integer between I and 11. In some embodiments of the compound of Formula (II) or 

Formula (1I), ni is an integer between I and 10. In some embodiments of the compound of 

Formula (II) or Formula (III), m is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 2, 3, 4, 5, 6, 7, or 8. In some embodiments of the compound of Formula (II) 

or Formula (1II), m is 1, 2, or 3. In some embodiments of the compound of Formula (II) or 

Formula (I), i is 2, 3, 4, or 5.  

[0020] in another aspect, the present disclosure provides a method of treating a disorder in a 

subject, comprising administering to said subject a therapeutically effective 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 (II) or Formula (III), Xi 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 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-lb polypeptide, an Interferon 

gamma polypeptide, an Interferon type I polypeptide, an Interferon type 11 polypeptide, an 

Interferon type III polypeptide, an Interleukin polypeptide, an Interleukin I 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 
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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 I polypeptide, an adrenomedullin 

polypeptide, an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone 

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 A5 polypeptide, an 

Ephrin Bi 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 8 polypeptide, a Fibroblast growth factor 

9 polypeptide, a Fibroblast growth factor 10 polypeptide, a Fibroblast growth factor II 

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 Soinatotrophin 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-I polypeptide, an IL-2 

polypeptide or bio-active homolog thereof, an IL-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 I 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, 

9



WO 2020/014541 PCT/US2019/041486 

a R.enalase polypeptide, an anti-apoptotic survival factor polypeptide, a T-cell growth factor 

polypeptide, aThrombopoietin polypeptide, aTransforming 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. In 

some embodiments of the compound of Formula (II) or Formula (1II), the IL-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 (II) or Formula (III), the IL-2 polypeptide 

or the bio-active homolog polypeptide thereof comprises an amino acid sequence set forth in 

SEQ ID NO: Ior SEQ ID NO:2.  

[0022] In some embodiments of the compound of Formula (II) or Formula (III), X2 is a 

cleavable linker. In some embodiments of the compound of Formula (II) or Formula (III), X2 is 

a non-cleavable linker. In some embodiments of the compound of Formula (II) or Formula (III), 

X2 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, is bound toXi, and the right side of X2, as drawn, is bound to X3 and R is -, 

alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker. In some embodiments of the compound of 

Formula (II) or Formila (III), X2 is selected from the group consisting of K-1 and K-19. In some 

embodiments of the compound of Formula (II) or Formula (III), X2 is selected from the group 

consisting of K-17 and K-18, wherein the left side ofX2, as drawn, is bound to Xi, and the right 

side ofX2, as drawn, is bound to X3. In some embodiments of the compound of Formula (II) or 

Formula (III), X2 is bound to Xi at a Cys residue thereof. In some embodiments of the 

compound of Formula (11) or Formula (II), X2 is bound to Xi at a Lys residue thereof. In some 

embodiments of the compound of Formula (II) or Formula (III), X2 is bound to Xiat two 

different sites on Xi. In some embodiments of the compound of Formula (II) or Formula (III), 

X2 is bound to Xi at two different Cys residues on Xi.. In some embodiments of the compound of 

Formula (II) or Formila (III), X 2 is bound to Xi at two different Lys residues on Xi. In some 

embodiments of the compound of Formula (II) or Formula (III), X2 is a mixture of X2 and X2c, 

wherein X2b is a linker that is bound to one Cys residue on Xi, X2C is a linker that is bound to 

two different Cys residues on Xi, n is a combination of ni and n2, wherein nl corresponds to the 

number of X2b moieties bound to Xi and n2 corresponds to the number of X2, moieties bound to 

Xi, and the combination of n and n2 has a sum of 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11. In certain such 

embodiments, X2 is K-I and X2e is K-19. In some embodiments, X2b 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 X2c isK-19. In 

some embodiments, each X2 bound to Xi is an X2b moiety. In certain such embodiments, n is 

ni, wherein nl corresponds to the number ofX2 moieties bound to X1. In some embodiments, 

each X2 bound toXi. is an X2c moiety. In certain such embodiments, n is n2, wherein n2 

corresponds to the number of X2c moieties bound to Xi.  

[0023] The description of n as used in the disclosure is inclusive of ni, n2, or the combination 

of n Iand n2, with the sum of the combination of n Iand n2 being between 2 and 11, inclusive 

thereof In some embodiments of the compound of Formula (I) or Formula (II), nl is 2 or 3 and 

n2 is 1. In some embodiments of the compound of Formula (II) or Formula (1II), nl is2 and n2 

is 1. In some embodiments of the compound of Formula (II) or Formula (III), ni is 3 and n2 is 

1. In some embodiments of the compound of Formula (I) or Formula (III), ni is 1, 2, 3, 4, or 5 

and n2 is 1, 2 or 3.  

[0024] in some embodiments of the compound of Formula (II) or Formula (III), X3 is an 

immunomodulating agent. In some embodiments of the compound of Formula (II) or Formula 

(I), 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-TNI agent, a cytotoxic agent, a neddylation 

inhibitor, a ubiquitin-activating enzyme inhibitor, a ubiquitin-activating enzyme El inhibitor, 

and a proteasome inhibitor. In some embodiments of the compound of Formula (II) or Formula 

(III), X3 is selected from the group consisting of: pevonedistat; TAS (((2S,3S,4R,5R)-5-(4

amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3

d]pyrimidin-7-yl)-3,4-dihydroxytetrahdrofuran-2-yl)methyl sulfamate); TAS2 (((IS,2R.,3 S,4R)

4-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2HI-benzo[b][1,4]oxazin-8-vl)ethynyl)-7H]-pyrrolo[2,3

d]pyrimidin-7-yl)-2,3-dihydroxycyclopentyl)methyI sulfamate); TAK7243 (((IR,2R,3S,4R)-2,3

dihydroxy-4-((2-(3-(triflioromethy)pheny)pyrazolo[1,5-a]pyrimidin-7

yl)amino)cyclopentvl)methyl 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-I-yl]-benzoic acid 

ethyl ester); Phorbol 12-myristate 13-acetate; 2,3-dihydropyrrolo[2,1-b]quinazolin-9( H)-one; 

Ofloxacin; Panepophenanthin; Himeic Acid A; Hyrtioreticulins A; Phytol; ABPA3 

([(2R,3S,4R,5R)-5-[6-(3-ethynylanilino)purin-9-yl]-3,4-dihvdroxyoxolan-2-vl]methy 
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sulfamate); Benzothiazole; a Deoxyvasicinone derivative; Coumnarin A; Coumarin B; and 

Imidazolium-quinoxaline, R1 is alkyl, aryl, arylalkyl, arylalkyne, arylalkene, heterocyclyl, or 

heteroaryl, and R2 is H, alkyl, or aryl. In some embodiments of the compound of Formula (II) or 

Formula (III), X3 is selected from the group consisting of Pevonedistat, TAS (((2S,3S,4R,5R)

5-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3

d]pyrimidin-7-yl)-3,4-dihvdroxytetrahdrofuran-2-l)methyl sulfamate), TAS2 (((1S,2R,3S,4R)

4-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3

d]pyrimidin-7-yl)-2,3-dihydroxycyclopentyl)mnethyl sulfamate), and TAK7243 (((R,2R,3S,4R)

2,3-dihydroxy-4-((2-(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7

yl)amino)cyclopentyl)methyl suilfamate). In some embodiments, X3 is Pevonedistat. In some 

embodiments of the compound of Formula (II) or Formula (I)X3 is selected from the group 

consisting of: pevonedistat; TAS1 (((2S,3S,4R,5R)-5-(4-amino-5-((4,7-dimethyl-3,4-dihydro

2H'-benzo[b][1,4]oxazin-8-yl)ethvnyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3,4

dihydroxytetrahydrofuran-2-yl)methyl sulfamate); TAS2 (((IS,2R,3S,4R)-4-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2f-benzo[b][1,4]oxazin-8-y)ethvnyl)-7H-pyrrolo[2,3-d]pyrimidin-7-y)

2,3-dihydroxycyclopentyl)methyl sulfamate); TAK7243 (((IR,2R,3S,4R)-2,3-dihydroxy-4-((2

(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amiino)cyclopentyl)methlvi 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-vImethylene)

3,5-dioxo-pyrazolidin-1I-yl]-benzoic acid ethyl ester); Phorbol 12-myristate 13-acetate; 2,3

dihydropyrrolo[2,1-b]quinazolin-9(11-1)-one; Ofloxacin; Panepophenanthin; Himeic Acid A; 

Hyrtioreticulins A; Phytol; ABPA3 ([(2R,3S,4R,R)--[6-(3-ethynylanilino)purin-9-yl]-3,4

dihvdroxyoxolan-2-vl]methyi sulfamate); Benzothiazole; a Deoxyvasicinone derivative; 

Coumari A;Coumarin B; Imidazolium-quinoxaline, andTAS4464 (7H-Pyrroo[2,3

d]pyrimidin-4-amine, 7-[5-[(aminosulfonyil)amino]-5-deoxy-beta-D-ribofuranosyl]-5-[2-(2

ethoxy-6-fluorophenyl)ethynyl]-), Ri is alkyl, aryl, arylalkyl, arylalkyne, arylalkene, 

heterocyclyl, or heteroaryl, and R2 is H, alkyl, or aryl.  

[0025] In some embodiments of the compound of Formula (II) or Formula (III), X3 is a cancer 

chemotherapeutic. In some embodiments of the compound of Formula (II) or Formula (11), X3 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 antimetabolite, an aromatase inhibitor, a 
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topoisomerase inhibitor, a rnTor inhibitor, a retinoid, 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 (III), X3 is selected from the group 

consisting of vincristine, vinorelbine, vinflunine, crytophycin 52, a halichondrin, a dolastatin, a 

heriasterlin, colchicine, a combretastatin, 2-methoxyestradiol, a methoxybenzenesulfonamide, 

epothilone, and discodermolide. In some embodiments of the compound of Formula (II) or 

Formula (III), X3 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; Carfilzornib; Rifabutin; Clindamcin; Tubulysin A; Indibulin; Gefitinib; and 

Dasatinib. In some embodiments of the compound of Formula (II) or Formula (1II), X3 is 

Monomethyl Auristatin E.  

[0026] in some embodiments of the compound of Formula (II) or Formula (III), the compound 

of Formula (II) or Formula (III) is selected from the group consisting of: B-1, B-2, B-3, B-4, B

5, 13-6, 3-7, 13-8, 3-9, 13-10, 3-11, 13-12, 13-13, B-14,B-15,13-16, B-17,B-18,3-19,13-20, 13-21, 

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 linked, and q is 1, 2, 3, or 4. In some embodiments of 

the compound of Formula (II) or Formula (III), the compound of Formula (II) or Formula (III) 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 Fornula (II) or Formula (III), the compound of Formula (II) or Formula (III) 

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 (II) or Formula (III), the compound of Fornula (II) or Formula (III) 

is selected from the group consisting of: B-32,13-33,13-34, B-35,13-36,13-37, B-38,13-39, 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 (II) or Formula (III), the compound of Formula (II) or Formula (III) is 3-32.  

[00271 In some embodiments of the compound of Formula (II) or Formula (III), the compound 

of Formula (II) or Formula (I1) is selected from the group consisting of 13-1,3-2, 13-3,13-4,13-5, 

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-I8, B-30, B-31, B-48, 

and B-49, wherein n is 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:I or SEQ ID 

NO:2.  
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[0028] In some embodiments of the compound of Formula (II) or Formula (III), the compound 

of Formula (II) or Formula (III) is selected from the group consisting of B-1, B-30, B-31, B-48, 

and B-49, wherein n is 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:I or SEQ ID 

NO:2.  

[0029] In some embodiments of the compound of Formula (I) or Formula (III), X2 is a 

mixture of X2b and X2c, wherein X2 is a linker that is bound to one Cys residue on Xi, X2C is a 

linker that is bound to two different Cys residues on X1 , n is a combination of ni and n2, 

wherein the combination of n Iand n2 has a sum of2, 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: Ior SEQ ID NO:2.  

[0030] In some embodiments of the compound of Formula (II) or Formula (III), the compound 

of Formula (II) or Formula (III) is B-49, wherein Xi is an IL-2 polypeptide or a bio-active 

homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO: Ior 

SEQ ID NO:2, and n1 is2 or 3 and n2 is 1. In some embodiments of the compound of Formula 

(II) or Formula (III), the IL-2 polypeptide or the bio-active homolog polypeptide thereof 

comprises the amino acid sequence set forth in SEQ ID NO:2. An aspect of the disclosure relates 

to a pharmaceutical composition comprising a compound of Formula (11) or Formula (III), 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 (II) or Formula (III), 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 (II) or Formula (III), or a 

pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, wherein the disorder is an 

immunological disorder or cancer.  

[0033] An aspect of the disclosurerelates to use of a compound of Formula (II)or Formula 

(III), or a pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, in the 
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manufacture of a medicament for treating a disorder in 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 Formula (1) or Formula (III), 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 (II) or Formula 

(III), or a pharmaceuticals 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 (II) or Formula (III), or a pharmaceutically acceptable salt, solvate, 

hydrate, or tautomer thereof, for treating a disorder in a subject in need thereof.  

[0037] Another aspect of the disclosure relates to use of a compound of Formula (I1) or 

Formula (III), 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 (II) or Formula (III), 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.  

[0039] An aspect of the disclosure relates to a compound of Formula (II) or Formula (III), 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.  

[0040] Another aspect of the disclosure relates to a pharmaceutical composition comprising a 

compound of Formula (II) or Formula (II), 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.  

100411 In some embodiments of the methods, uses, medicaments, compounds for use or 

pharmaceutical compositions for use of the disclosure, the disorder is 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 is an immunological 
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disorder, the immunological disorder is multiple sclerosis, type I diabetes, inlammatory 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 is an immunological disorder, the immunological disorder is multiple 

sclerosis, type I diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis, or 

systemic lupus erythematosus.  

[0042] In some embodiments of the methods, uses, medicaments, compounds for use or 

pharmaceutical compositions for use of the disclosure, the disorder is 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 is non-small cell 

lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or 

claudin-low breast cancer.  

[0043] One aspect of the disclosure relates to an IL-2 polypeptide or a bio-active homolog 

polypeptide thereof comprising an amino acid sequence set forth in Table 4.  

[0044] An aspect of the disclosure relates to an IL-2 polypeptide or a bio-active homolog 

polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO: Ior SEQ ID 

NOI:2.  

Brief Description of the Drawins 

[0045] FIG I is a schematic showing sequence-specific IL-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 sulfonates and 

general leaving groups.  

[0047] FIG. 3 is 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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[0048] FIG. 4 is 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]1 FIGS. 5A 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 IL-2 (60 pM)-stimulated CD3+ T cell blasts (measures 

proliferation) treated with varying concentrations of monomethyl auristatin E (VMAE), 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 IL-2 (100 pM)-stimulated CD3 1T cell blasts (measures NEDD8 

(N8) associated to cullin-5 (CUL5) via Western blot) after treatment with varying concentrations 

of a NEDD8 activating enzyme (NAE) inhibitor, MLN4924 (pevonedistat,N Inh.). FIG 613, 

bottom panel, illustrates IL-2 (100 pM)-stimulated CD3+ T cell blasts (measures pSTAT5 via 

ELISA) after treatment with MLN4924 (200 nM, combo) or Conj.= MLN4924-IL2 polypeptide 

conjugate with estimated molar ratios of 1:1 or 3-4:1 MLN4924:IL-2. Med = media.  

[0051] FIG. 7 illustrates that IL-2 polypeptides conjugatedwith MC-FITC selectively labeled 

a sub-population of T cells corresponding to regulatory T cells (Tregs).  

[0052] FIG. 8 illustrates targeted Treg cell death after cysteine residues of IL-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 cell 

death occurring every cell cycle. Cell death caused by treatment of the MMAE-IL-2 conjugate 

was compared to cell death caused by etoposide, a cancer chemotherapeutic genotoxic agent.  

[0053] FIG. 9 illustrates low dose IL-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 theTregs from the allergic subjects by a more rapid loss of 

pSTATS in their Tregs than in normal subjects' Tregs, when activated by low dose IL-2 in vitro.  

pSTAT5 is the transcription factor that controls the expression of genes required forTreg 

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, MN4924, a combination of 
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the two drugs, or saline (as control), once daily by intraperitoneal (i.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/dI 

[00551 FIG. 11 illustrates that a combination of low dose IL-2 and a NAE inhibitor MLN4924 

is capable of restoring pSTAT5 expression of regulatoryT cells in humans with autoimmune 

type I diabetes when administered in vitro.  

[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 

administration 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 

(5mg 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 IL-2 (100ng), MLN4924 (200tg) or the 

combination of low dose IL-2 and MLN4924.  

[0057] FIG.13 shows the results of a bronchoalveolar savage (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 (5mg in 0.03 ml 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 IL-2, or MLN4924-L2 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.  

100581 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 demonstrate 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/dl were either given the MLN4924-IL2 protein drug conjugate or a 

similar amount of low dose IL-2 absent the drug ip daily for five days. There were eight mice 

treated with the PDC and five mice treated with low dose IL-2. Five untreated control mice 

rapidly increased their proteinuria and were sacrificed. These data suggest that treatment with 

the MLN4924-IL2 PDC was more effective than low dose [L-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 II or 111), 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 thereof, 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 I, or pharmaceutically acceptable salts, 

hydrates, solvates, isomers, or tautomers thereof). The present disclosure also provides bio

active homolog polypeptides of IL-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 

immunological 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, isomers, or tautomers 

thereof, comprising biologically active polypeptides or hormones modified to include the 

attachment of therapeutic compounds using linkers 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 biologically 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 immunological disorders. But 

these compounds have apparently struggled in clinical trials due to issues with toxicity. Using 

the compounds of the disclosure, or pharmaceutically acceptable salts, hydrates, solvates, 

isomers, 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 IL-2 polypeptide concentration cannot exceed 100 picomolar to 200 picomolar 

without losing therapeutic effect.  

[0062] The present disclosure provides in particular bioactive polypeptide, hormone, IL-2 

polypeptide, or bio-active IL-2 homolog polypeptide conjugates that are effective 

immunotherapeutics for disorders, including, but not limited to, oncological and immunological 

(including autoimmune) disease. Again without wishing to be bound to any particular theory of 

action, the adaptive immune system is normally held in balance by a subset of white blood cells 

called regulatoryT 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 regulation due to defective inhibition of regulatoryT cell IL-2R 

desensitization and IL-2R signaling is turned off too soon, 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 kinase 

(JAKI) leads to activation of the signal transducer and activator of transcription-5 (STAT-5).  

pSTAT5 is the transcription factor that controls the expression of the genes required for Treg 

fiction, not for survival or expansion, both controlled by other signaling molecules. JAKI is 

inactivated by the suppressors of cytokine signaling (SOCS3) that binds to pJAKI, inhibiting 

JAK's phosphorylation of STAT-5. SOCS3 then forms a multi-component cullin ring ligase 

(CRL) protein complex with elongin, Cullin5, RBX, and ubiquitin transferase (E2). The CRL 

complex normally degrades the IL-2R associated pJAK Ito desensitize the IL-2R, but in Tregs, 

this activity is blocked. The SOCS3 CRL activity depends upon a post translational modification 

of a specific lysine on cullin 5 by neddylation. In normal Tregs, the lysine is ubiquitinated by a 

ubiquitin E3 called GRAIL. This ubiquitination competes with neddylation and inhibits 

desensitization of the IL-2R. and allows pJAKI to continue to phosphorylate STAT5 and 

maintain its expression for tp 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 [L-2R that does not allow pSTAT5 expression for the 

5 hours required to transcribe the genes required for Treg function. Inhibiting neddylation of 

Cullin5 by a NAE inhibitor like MLN4924 enhances or restores this feedback control loop of 

inhibition of desensitization of the IL-2R, allowing JAK to continue to function as a kinase to 

phosphorylate and activate STAT-5, preventing desensitization of IL-2R. signaling. This 

inhibition of receptor desensitization results in transcription of the genes required for regulatory 

T cell proliferation.  

[0064] The present disclosure thus provides a platform strategy for the integration of IL-2 

proteins and distinct small molecules as single compounds (protein drug conjugates) to 

specifically target the high affinity receptor for IL-2 (IL-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 in 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 transfer of ubiquitin to pJAKI, maintaining pJAKI 

function.  
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[0065] UtilizingIL-2 polypeptides, or bio-active honolog 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 Tcells 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 IL-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 IL-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.g., 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" is 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" 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.  

[0070] An "IL-2 bio-active homolog polypeptide" may refer to a non-wild-type IL-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 modified peptide backbones. The IL-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-IL-2 polypeptide (e.g., thioredoxin). For examples, the IL-2 bio-active homolog 

polypeptides disclosed herein may be a fusion of a non-wild-type IL-2 polypeptide, which may 

include coded and non-coded amino acids, chemically or biochemically modified or derivatized 
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amino acids, a variants of a wild-type [L-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," polypeptidee," and "protein" may be used interchangeably herein, 

and may refer to a polymeric form of amino acids of any length, which can include coded and 

non-coded amino acids, chemically or biochemically modified or derivatized amino acids, full

length polypeptides, fragments of polypeptides, variants of polypeptides, truncated polypeptides, 

fusion polypeptides, or polypeptides having modified peptide backbones. The polypeptides 

disclosed herein may also be variants differing from a specifically recited"reference" 

polypeptide (e.g., a wild-type polypeptide) by amino acid insertions, deletions, mutations, and/or 

substitutions.  

100721 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 consists 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.  

100731 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 

nebi.nilm.nil.gov/BLAST.ebi.ac.uk/Tools/msa/tcoffee/ebi.ac.uk/ 

Tools/msa/muscle/mafft.cbrc.jp/alignment/software/. See, e.g., Altschul et al. (1990), J. Mol.  

Biol. 215:403-10.  

[0074] "Optionally substituted" may refer tothe replacement of hydrogen with a monovalent 

or divalent radical. Suitable substitution groups include, for example, hydroxyl, nitro, amino, 

imino, cyano, halo, thio, thioamido, amidino, oxo, oxamidino, methoxamidino, imidino, 

guanidino, sulfonamido, carboxyl, formal, lower alkyl, halo lower alkyl, lower alkoxy, halo 

lower alkoxy, lower alkoxyalkyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 

heteroarylcarbonyl, heteroaralkylcarbonyl, alkylthio, aminoalkyl, 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, hydroxyl, lower 

alkyl, lower alkoxy, aminocarbonyl, -SR, thioamido, -SO 3H, -SO2R or cycloalkyl, where R is 

typically hydrogen, hydroxyl or lower alkyl When the substituted substituent includes 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.  

100751 "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, hydroxyl or other groups. Examples of lower alkyl groups include, 

but are not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, n-hexyl, neopentyl, 

trifluoromethyl, pentafluoroethyl, and the like.  

[0076] "Alkylenyl" may refer to a divalent straight chain or branched chain saturated aliphatic 

radical having from I to 20 carbon atoms. Typical alkylenyl groups employed in compounds of 

the present disclosure are lower alkylenyl groups that have from I to about 6 carbon atoms in 

their backbone.  

100771 "Alkenyl" may refer herein to straight chain, branched, or cyclic radicals having one or 

more double bonds and from 2 to 20 carbon atoms.  

[0078] "Alkynyl" 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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[0079] "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 is lower alkyl.  

Representative examples of lower alkoxy groups include methoxy, ethoxy, t-butoxy, 

trifluoromethoxy and the like.  

[0081] "Lower alkythio" as used herein may refer to RS---, wherein R is lower alkyl.  

[0082] "Alkoxyalkyl" refers to the group -alki-0-alk2,where alki is alkylenyl or alkenyl, 

and alk2is alkyl or alkenyl.  

[0083] "Lower alkoxyalkyl" refers to an alkoxyalkyl as defined herein, where alki is lower 

alkylenyl or lower alkenyl, and alk2 is lower alkyl or lower alkenyl.  

100841 "Aryloxyalkyl" refers to the group alkylenyl-0-aryl.  

[0085] "Aralkoxyalkyl" refers to the group alkylenyl-O-aralkyl, where aralkyl is a lower 

aralkyl.  

[00861 "Cycloalkyl" refers to a 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.  

100871 "Cycloheteroalkyl" refers herein to cycloalkyl substituents that have from I to 5, and 

more typically from 1 to 4 heteroatoms (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, methylprvolidinyl, pyrrolidinone-yl, and the like.  

[0088] "(Cycloalkyl)alkyl" and "(cycloheteroalkyl)alkyl" refer to alkyl chains substituted with 

cycloalkyl and cycloheteroalkyl groups respectively.  

[00891 "Haloalkoxy" refers to an alkoxy radical substituted with one or more halogen atoms.  

The term "halo lower alkoxy" refers to a lower alkoxy radical substituted with one or more 

halogen atoms.  

[0090] "Halo" refers herein to a halogen radical, such as fluorine, chlorine, bromine, or iodine.  

[0091] "Aryl" refers to monocyclic and polycyclic aromatic groups, or fused ring systems 

having at least one aromatic ring, having from 3 to 14 backbone carbon atoms. Examples of aryl 
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groups include without limitation phenyl, naphthyl, dihydronaphtyl, tetrahydronaphthyl, 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 l 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-fused cyclic structures in which at least one cyclic structure is aromatic, such 

as, for example, benzodioxozolo, naphthyl, and the like. Exemplary heteroaryl moieties 

employed as substituents in compounds of the present disclosure include pyridyl, pyrimidinyl, 

thiazolyl, indolyl, imidazolyl, oxadiazolyl, tetrazolyl, pyrazinyl, triazolyl, thiophenyl, furanyl, 

quinolinyl, purinyl, benzothiazolyl, benzopyridyl, and benzimidazolyl, and the like.  

[0094] "Amino" refers herein to the group --- NfH. The term "lower alkylamino" refers herein 

to the group -NRR where R and R are each independently selected from hydrogen or lower 

alkyl. The term "arylamino" refers herein to the group ---NRR1 where R is aryl and R' is 

hydrogen, lower alkyl, aryl, or aralkyl. The term "aralkylamino" refers herein to the group 

NRR' where R is aralkyl and R1 is hydrogen, lower alkyl, aryl, or aralkyl. The terms 

"heteroarylamino" and "heteroaralkylamino" are defined by analogy to arylamino and 

aralkylamino.  

[0095] "Aminocarbonyl" refers herein to the group -C(O)NH2. The terms "lower 

alkylaminocarbonyl," "arylaminocarbonvl,""aralkylaminocarbonyl', 

"heteroarylaminocarbonyl," and "heteroaralkylaminocarbonyl" refer to ---C())NRR where R 

and R independently are hydrogen and optionally substituted lower alkyl, aryl, aralkyl, 

heteroaryl, and heteroaralkyl respectively by analogy to the corresponding terms herein.  

[00961 "Thio" refers to -SH. The terms lower alkylthio, arylthio, heteroarylthio, 

cycloalkylthio, cycloheteroalkylthio, aralkylthio, heteroaralkylthio, (cycloalkyl)alkylthio, and 

(cvcloheteroalkl)alkylthio refer to -SR, where R is optionally substituted lower alkyl, ary, 

heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and 

(cycloheteroalkyl)alkyl respectively.  
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[00971 "Sulfonvl" refers herein to the group -SO-2---. The terms lower alkylsulfonyl, 

arylsulfonyl, textitheteroarylsulfonyl, cycloalkylsulfonyl, cycloheteroalkylsulfonyl, 

aralkylsulfonyl, heteroaralkylsulfonyl, (cycloalkyl)alkylsulfonyl, and 

(cycloheteroalkyl)alkyisulfonyl refer to -SO2R where R is optionally substituted lower a]kyl, 

aryl, heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and 

(cycloheteroalkyl)alkyl respectively.  

[0098] "Sulfinyl" refers herein to the group -SO-. The terms lower alkylsulfinyl, arylsulfinyl, 

heteroarylsulfinyl, cycloalkylsulfinyl, cycloheteroalkylsulfinyl, aralkylsulfinyl, 

heteroaralkylsulfinyl, (cycloalkyl)aIkylsulfinyl, and (cycloheteroalkyl)alkylsulfinyl refer to 

-SOR where Ris optionally substituted lower alkyl, aryl, heteroaryl, cycloalkyl, 

cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and (cycloheteroalkyi)alkvl 

respectively.  

[0099] "Nitrllo" refers to -CN.  

[0100] "Formyl" refers to -C(O)H.  

[0101] "Carboxyl" refers to -C(O)OH.  

[0102] "Carbonyl" refers to the divalent group -C(O)---. The terms lower alkylcarbonyl, 

arylcarbonyl, heteroarylcarbonyl, cycloalkylcarbonvl, cycloheteroalkylcarbonyl. aralkycarbonyl, 

heteroaralkylcarbonyl, (cycloalkyl)alkylcarbonyl, and (cycloheteroalkyl)alkvlcarbonvI refer to 

-(OR)-, where R is optionally substituted lower alkyl, aryl, heteroaryl, cycloalkyl, 

cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and (cycloheteroalkyl)alkyl 

respectively.  

[0103] "Thiocarbonyl" refers to the group -C(S)-. The terms lower alkylthiocarbonyl, 

arylthiocarbonyl, heteroarylthiocarbonyl, cycloalkylthiocarbonyl, cycloheteroalkylthiocarbonyl, 

aralkylthiocarbonyloxlthiocarbonyl, heteroaralkylthiocarbonyl, (cycloalkyl)alkylthiocarbonyl, 

and (cycloheteroalkyl)alkylthiocarbonyl refer to ---C(S)R -, where R is optionally substituted 

lower alkyl, aryl, heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl, heteroaralkyl, 

(cycloalkyl)alkyl, and (cycloheteroalkyl)alkyl respectively.  

[0104] "Carbonyloxy" refers generally to the group -C(O)O-. The terms lower 

alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, cycloalkylcarbonyloxy, 

cycloheteroalkylcarbonyloxy, aralkylcarbonyloxy, heteroaralkylcarbonyloxy, 

(cycloalkyl)alkylcarbonyloxy, (cycloheteroalkyl)alkylcarbonyloxy refer to -C(O)OR, where R is 
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optionally substituted lower alkyl, aryl, heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl, 

heteroaralkyl, (cvcloalkyl)alkvl, and (cycloheteroalkyl)alkyl respectively.  

[0105] "Oxycarbonyl" refers to the group -OC(O)-. The terms lower alkyloxycarbonyl, 

aryloxycarbonyl, heteroaryloxycarbonyl, cycloalkyloxycarbonyl, cycloheteroalkyloxycarbonyl, 

aralkyloxy carbonyloxycarbonyl, heteroaralkyloxycarbonyl, (cycloalkyl)alkyloxycarbonyl, 

(cycloheteroalkyl)alkyloxycarbonyl referto ---OC(O)R, where R is optionally substituted lower 

alkyl, aryl, heteroaryl, cycloalkyl, cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and 

(cycloheteroalkyl)alkylrespectively.  

[0106] "Carbonylamino" refers to the group -NHC(O)-. The terms lower 

alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, cycloalkylcarbonylamino, 

cycloheteroalkylcarbonylamino, aralkylcarbonylamino, heteroaralkylcarbonylamino, 

(cycloalkyl)alkylcarbonylamino, and (cycloheteroalkyl)alkylcarbonylamino refer to 

--NiC(O)R--, where R is optionally substituted lower alkyl, aryl, heteroaryl, cycloalkyl, 

cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, or (cycloheteroalkyl)alkyl 

respectively. In addition, the present disclosure includes n-substituted carbonylamino 

(-NR'C(O)R), where R' is optionally substituted lower alkyl, aryl, heteroaryl, aralkyl, or 

heteroaralkyl and R retains the previous defintion.  

[01071 "Carbonylthio" refers to the group -C(O)S-. The terms lower alkylcarbonylthio, 

arylcarbonylthio, heteroarvicarbonylthio, cycloalkylcarbonylthio, cycloheteroalkylcarbonylthio, 

aralkylcarbonylthio, heteroaralkylcarbonylthio, (cycloalkyl)alkylcarbonylthio, 

(cycloheteroalkyl)alkvlcarbonylthio refer to ---C(O)SR, where R is optionally substituted lower 

alkyl, aryl, heteroaryl, cycloalkyl. cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and 

(cycloheteroalkyl)alkyl respectively.  

[0108] "Guanidino" or "Guanidyl" refers to moieties derived from guanidine, -2N --- C=NH)

NTH2. Such moieties include those bonded at the nitrogen atom carrying the formal double bond 

(the 2-position of the guanidine, e.g., diaminomethyleneamino, ((2N)2 --- C:=NH ) and those 

bonded at either of the nitrogen atoms carrying a formal single bond (the I or 3-positions of the 

guanidine, e.g., -2NC(=N[)---NH --- ).The hydrogen atoms at either nitrogen can be replaced 

with a suitable substituent, such as lower alkyl, aryl, or lower aralkyl.  

[0109] "Amidino" refers to the moieties R--- (=N) --NR (the radical being at the ATI 

nitrogen) and R-(NR)CN- (the radical being at the N2nitrogen), where R and R1 can be 

hydrogen, lower alkyl, aryl, or lower aralkyl.  
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[0110] "Imino" 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," 

"(cycloalkyl)iminoalkyl," "(cvcloiminoaikvl)alkyl," "(cycloiminoheteroalky)alkyl," and 

"(cycloheteroalkyl)iminoalkyl" refer to optionally substituted lower alkyl, cycloalkyl, 

cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and (cycloheteroalkyl)alkyl groups 

that include an imino group, respectively.  

[0111] "Oximino" refers to the group -C(=:NOR)-, where R. can be hydrogen 

("hydroximino") or optionally substituted lower alkyl, aryl, heteroaryl, or heteroaralkyl 

respectively. The terms "oximino lower alkyl," "oximinocycloalkyl," 

"oximinocycloheteroalkyl,""oximinoaralkyl," "oximinoheteroaralkyl," 

"(cycloalky)oximinoalkyl," "(cyclooximinoakyl)alkvl,""(cyclooximinoheteroalkyl)alkyl," and 

"(cycloheteroalkyl)oximinoalkyl" refer to optionally substituted lower alkyl, cycloalkyl, 

cycloheteroalkyl, aralkyl, heteroaralkyl, (cycloalkyl)alkyl, and (cycloheteroalkyl)alkyl 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 RI are 

hydrogen or independent substituents).  

[0113] "Methine" as used herein refers to an unsubstituted or substituted carbon atom having a 

formal sp 2 hybridization (i.e., CR= or =CR-, where R is hydrogen or a substituent).  

Compounds of the Disclosure 

101141 The present disclosure relates to compounds (e.g., Formulae II and 1), or 

pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, useful for 

the treatment of disorders, such as immunological disorders and cancer. More particularly, the 

compounds of the disclosure (e.g., Formulae 11 and III), 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)> (I), 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

X2a is a linker; and 

X3 is a therapeutic compound.  

[0116] As shown in Formula (I), multiple X3 moieties, the number defined by m, maybe 

attached to X2a.  

101171 In some embodiments of the compound of Formula (I), m is 1. In some embodiments 

of the compound of Fonnula (I), m is 2, 3, 4, 5, 6, 7, or 8. In some embodiments of the 

compound of Formula (1), m is 1, 2, or 3. In some embodiments of the compound of Formula (I), 

m is 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 (I), m is 3. In some embodiments of the compound of 

Formula (I), m is 4. In some embodiments of the compound of Formula (I), m is 5. In some 

embodiments of the compound of Formula (I), m is 6. In some embodiments of the compound of 

Formula (I), m is 7. In some embodiments of the compound of Formula (I), m is 8. In some 

embodiments of the compound of Formula (I), m is 9. In some embodiments of the compound of 

Formula (I), m is 10. In some embodiments, in is an integer between I and 10.  

[0118] X2a is a linked, which can take many forms as shown herein. In some embodiments of 

the compound of Formula (I), X2a is a linker which has not yet been reacted with a biologically 

active polypeptide or hormone. In some embodiments of the compound of Formula (I), X2a is a 

cleavable linker. In some embodiments of the compound of Formula (1), X2 a is an non-cleavable 

linker. As used herein, a."cleavable linker" may refer to a linker comprising a lysosomal and/or 

endosomal-specific enzyme cleavage site, such as a -glucuronidase site, a -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 

intracellular 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), X2a is a linker listed in Table 1, 

wherein the right side of X2a, as drawn, is bound to X3. InTable 1, R = H, alkyl, aryl, arylalkyl, 

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

Table 1: Exemplary X2a Linkers 

Compound Structure 
Number 

Cleavable 0 
linker N 

H H 

CNH 

L-2 
Cleavable 
linker 

------ NH2 

L-3 
Cleavable N 
linker ........  

N N. ':'. .Ii 

NM 

L-4 0 
Cleavable 
linker A N N 

HH 

NH 

L-5 9 
Cleavable 0 

linker 

3H 
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L-6 
CleavableN.$N¾&c N.  

NI < 

linker 

L-7- cf: N. N, N 0 0 

CleavableH 
linker 

L-8H 

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --- -- -- -- - ---- -- - - --- ---N- --- -- --- -- --- --- -- ---- - --- -- --- -L-9 c- -

Cleavable 
linkerN 

CleavableH 
linker 0 N N, 

< -H 

Cleavable 0N N 

linkerNH 

H.  

-- ----- ------ ----- ------ ----- ------ ------ ----- ------ ----- ------ ----- ------ ------ ---------- ----- ---------- ------ ---

LII3 N
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L-12 ' 
Cleavable 
linker 0 

,N OH 

L-13 ' 
Cleavable c 0 

linker 

L-1-I 

N0, 

0 

00 

Oi 

L-141 

Cleavable 

l i n k e r-- ----------- --------------- ------------------ ------------------ ----------------- ------------------ ---------------
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L-15A
Cleavable 0 N 

linker 

f4A'0 

00 

L-16 
Nclaalevable 
linkerN 

II 
0 -- -- -- -- -- -- -- -- -- --- -- -- -- -- -- -- -- -- -- 

N C8 
Non-clavN N 

linker 

ru' 
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L-19 
Cleavable 0 N.  

linker 

NH 

[0120] In some embodiments of the compound of Formula (I) X2a is a cleavable linker 

selected from the group consisting of L-, 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.  

[0121] In some embodiments of the compound of Formula (I), X2a is a cleavable linker 

selected from the group consisting of L-i and L-19.  

[01221 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-l8.  

[0123] FIGS. 5A and 5B show exemplary cleavable and non-cleavable linkers. which are 

discussed in more detail herein.  

[0124] The therapeutic compound 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: immunosuppressive drugs, antianemics, 

antianginals, antiarryhythmics, antiarthritics, antiasthmatics, leukotriene antagonists, 

antibacterial, antibiotics,anticoagulants, anticonvulsants, antidepressants, antidiabetics, 

antiemetics, glucocorticoids, anti-TNF agents, cytotoxic agents, neddylation inhibitors (e.g., 

NEDD8 activating enzyme (NAE) inhibitors), ubiquitin-activating enzyme (UAE) inhibitors, 

ubiquitin-activatingenzyme El inhibitors(El inhibitors), and proteasome inhibitors. Examples 

of such therapeutic compounds include, but are not limited to: pevonedistat (MLN4924), TASI 

(((2S,3S,4R,5R)-5-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8

yl)ethynyl)-7H-pyrrolo[2,-d]pyrimidin-7-yl)-3,4-dihydroxytetrahydrofuran-2-yl)methy 

sulfarnate), TAS2 (((IS,2R,3S,4R)-4-(4-anino-5-((4,7-dinethyli-3,4-dihydro2 H

benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-2,3

dihydroxycyclopentyl)methyl sulfamate), TAK7243 (((IR,2R,3S,4R)-2,3-dihydroxy-4-((2-(3

(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-vl)amino)cyclopentyl)methyl sulfamate), 
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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-ymethlene)-3,5

dioxo-pyrazolidin-l-yl]-benzoic acid ethyl ester), Phorbol 12-myristate 13-acetate, 2,3

dihydropyrrolo[2,1-b]quinazolin-9(1-1)-one, Ofloxacin, Panepophenanthin, Himeic Acid A, 

Hyrtioreticulins A, phytol, ABPA3 ([(2R,3S,4R,5R)-5-[6-(3-ethynylanilino)purin-9-yl]-3,4

dihvdroxyoxolan-2-yl]methyl sulfamate), Benzothiazole, Deoxyvasicinone derivatives, 

Coumarins, and Imidazolium-quinoxaline, or pharmaceutically acceptable salts, solvates, 

hydrates, or tautomers of any of the foregoing. In some embodiments, the immunomodulating 

agent is pevonedistat (MLN4924),TASI (((2S,3S,4R,5R)--(4-amino-5-((4,7-dimethyl-3,4

diidro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3,4

dihydroxytetrahydrofuran-2-yl)methyl sulfamate),TAS2 (((1S,2R,3 S,4R)-4-(4-amino-5-((4,7

dimethyl-3,4-dihy dro-2H-benzo[b][i,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-vl)

2,3-dihydroxvcyclopentyl)methyl sulfamate), orTAK7243 (((R,2R,3S,4R)-2,3-dihydroxy-4

((2-(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cyclopentyl)methy 

sulfamate). In some embodiments, the immunomodulatory agent is Pevonedistat. Examples of 

such therapeutic compounds include, but are not limited to: pevonedistat (TLN4924), TASI 

(((2S,3S,4R,5R,)-5-(4-amino-5-((4,7-dimethyl-3,4-dihdro-2H-benzo[b][1,4]oxazi n-8

yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3,4-dihydroxytetrahydrofuran-2-yl)methyI 

sulfamate), TAS2 (((1S,2R,3S,4R)-4-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H

benzob][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-l)-2,3 

dihydroxycyclopentyl)methyl sulfamate), TAK7243 (((R,2R,3 S,4R)-2,3-dihvdroxy-4-((2-(3

(trifluoromethvl)phenvl)pyrazolo[ 1,5-a]pyrimidin-7-yi)amino)cvclopentyl)m ethyl 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-ymethlvene)-3,5

dioxo-pyrazolidin-1-yl]-benzoic acid ethyl ester), Phorbol 12-myristate 13-acetate, 2,3

dihydropyrrolo[2,1-b]quinazolin-9(11-1)-one, Ofloxacin, Panepophenanthin, Himeic Acid A, 

Hyrtioreticulins A, phytol, ABPA3 ([(2R,3S,4R,5R)-5-[6-(3-ethynylanilino)purin-9-yl]-3,4

dihvdroxyoxolan-2-yl]methyl sulfamate), Benzothiazole, Deoxyvasicinone derivatives, 

Cournarins, Imidazolium-quinoxaline, andTAS4464 (7H-Pyrrolo[2,3-d]pyrimidin-4-amine,7

[55-[(aminosulfonyl)amino]-5-deoxy-beta-D-ribofuranosyl]-5-[2-(2-ethoxy-6

fluorophenyl)ethynyl]-), or pharmaceutically acceptable salts, solvates, hydrates, or tautomers of 

any of the foregoing. In some embodiments, the innunomodulating agent is pevonedistat 
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(MLN4924), TAS1 (((2S,3S,4R,5R)--(4-amino-5-((4,7-dimethyl-3,4-dihy dro-2H

benzo[b][1,4]oxazin-8-yl)ethynyl)- 7H-pyrrolo[2,3-d]pyrimidin-7-vl)-3,4

dihydroxytetrahydrofuran-2-yl)methyl sulfamate), TAS2 (((1S,2R,3S,4R)-4-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-vl)ethynyl)-7H1-pyrrolo[2,3-d]pyrimidin-7-vl)

2,3-dihydroxycyclopentyl)methyl sulfamate), TAK7243 (((1R,2R,3S,4R)-2,3-dihydroxy-4-((2

(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cyclopentyl)methyl sulfamate), 

or TAS4464 (7H-Pyrrolo[2,3-d]pyrimidin-4-amine, 7-[5-[(aminosulfonyl)amino]-5-deoxy-beta

D-ribofuranosyl]-5-[2-(2-ethoxy-6-fluorophenyl)ethynyl]-).  

[0125] 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, alkylating 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, carfilzomib, cisplatin, clindamycin, dasatinib, docetaxel, doxorubicin, 

etoposide, everolimus, fluorouracil, fulvestrant, gefitinib, gemcitabine, indibulin, irinotecan, 

isotretinoin, methotrexate, paclitaxel, oxaliplatin, rifabutin, tubulysin, vinblastine, vincristine, 

vinorelbine, vinflunine, crytophycin 52, halichondrins, dolastatins, hemiasterlins, colchicine, 

combretastatins, 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, autoimune, 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, antienetics, glucocorticoids, anti-TNF agents, 

cytotoxic agents, neddylation inhibitors, proteasome inhibitors, and enzyme inhibitors. Examples 

of therapeutic compounds useful for the treatment of cancer include, 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, carfilzomib, 

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, 

X 3 is 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.  

[0127] 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; Buserelin; Everolimus; Carfilzomib; Rifabutin; Clindamycin; Tubulysin A; 

Indibulin; Gefitinib; and Dasatinibi in some embodiments, X3 is Monomethyl Auristatin E.  

[01281 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, Ri= alkyl, aryl, arylalkyl, arylalkyne, arylalkene, heterocyclyl, heteroaryl, and the like; and 

R2 is H, alkyl, aryl, and the like.  

Table 2: Exemplary Therapeutic Compounds for X3 

Immunological Disorder Therapeutic Compounds 
Com pound Nam e and Activity ----------------------------Stru-cture----------------------

Pevonedistat 

NAE Inhibitor 

N 

HNN a 
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TASI (((2S,3S,4R,5R)-5-(4-amino-5
((4,7--dimetlhyl-3,4-dilhydro-2HI
benzoib][i,4]oxazin-8-yI)ethynyl)-7H- K 
pyrrolo 3dpyrimidin-7-yI)-3,4
dihydroxytetrahydrof uran-2
yI)methyl sulfanate) 

NAE Inhibitor 

TAS2 ((1JS 52R,3S,4R)-4-(4-@mino-5
((4,7-dimethyI-3,4-dihydro-2H- /N
benzol 'b] [1,4]oxazin-8-y)ethynyl)-7H- / 
pyrrolo,!2,3--d]pyrimidin--7--yi)-2,3-0 
dihydroxycyclopentyl)methylNH 

sulfamate) 

NAE Inhibitor ~ N 

0 HH 

H2 :N O 

TAK7243 (((1R,2RY3S,4R)-2,3
dihydroxy-4-((2-(3-/' ' 
(t rif Iuo ro rnet hyl) ph eny)pyra zoo 11, 5-
@]pyrimidin-7- F/   INH 

yI) am ino) cycl ope nty1) m et hyl 
sulfamate) .,;OH 

NAE /UAE Inhibitor o0 OH 

H2N 

39



WO 2020/014541 PCT/US2019/041486 

Piperacillin 

NAE Inhibitor 
H s 

NN 

HO 

0 

M22 (1-benzyl-N-(2,4- N 
dichlorophenethyl)piperidin-4
amine) N 

NAE Inhibitor 

CI 

6,6'-Biapigenin H0gN 

NAE Inhibitor , N OH 

HO 

Thieno-pyridine 

NAE Inhibitor N 

0 

NH 2 

Imidazo-pyrimidine N 

NAE Inhibitor N N

NH 
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Largazole 7-. S 

El inhibitorN 

Pyr-41 (4ir4-(5-nitro-furan-2-0 
yl methyle ne)-3,5-dioxo-pyrazo lid in- ~N 
l-yi]-benzoic acid ethyl ester) 

El inhibitor j 
0-, 

Phorboll12--myristate 13--acetate 0) 

Super Oxide Pathway ' O ,-- -- 0 ~N~"'

0OH\ 
OH 

2,3 -d ih yd ro p yrrolIo[2, 1 -b qUi n a z oIi n- 0) 0 

NAF Inhibitor .X~< ('N \ 

Ofloxacin1 

Super Oxide Pathway II K O~H 

N' N' 
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Panepophen-anthin OH 

El Inhibitor / 
OH 

Himeic Acid A 00 

ElInhibitorH 

0 

Hlyrtioreticulins A0 

El Inhibitor HO\O~H 
a ,--------

:N 
H -.---N -N 

H HN 

Phytol O 

Super Oxide Pathway 

ABPA3 ([(2R,3S,4R,5R)-5-[6-(3
ethynylanilino)purin-9-yI]-.3,4
d ihyd roxyoxola n-2-yI m ethyl 

sulfamate)N 

NAF Inhibitor ~N 
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Benzothiazole 

NAE Inhibitor Y 

Deoxy-vasicinone derivative 

NAE Inhibitor N t N 
N> 

Coumarin A 

NAE Inhibitor 

Coumarin B 

NAE Inhibitor 

Deoxy-vasicinone derivative 

NAE Inhibitor 
HO4 

Nk 

43



WO 2020/014541 PCT/US2019/041486 

Imidazolium-quinoxaline 

NAE Inhibitor 

N N-

N' 

TAS4464 (7H-Pyrrolo[2,3- HN 
d]pyri midin-4-amine, 7-[5- :NH 
(aminosulfonyl)amino]-5-deoxy
beta-D-ribofuranosyl]-5-[2-(2-ethoxy- N 
6-fluorophenyl)ethynyl]-) 

H COI NM.  
NAE Inhibitor t4 

Compounds Useful in the Treatment of Cancer 

Compound Name and Activity Structure 

Monomethyl Auristatin E 

Antimitotic 

Docetaxel 

Antimitotic 
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Etoposide 

Genotoxic agent 

Gemcitabine 

Antimetabolite 

K'N.  

Vinblastine 

Microtubule Assembly Inhibitor 

Paclitaxel 

Antimitotic 
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rinotecan r5 

Topoisomerase ciJ~--K 

Fluorouracil 

Antimetabolite 

Methotrexate N 

Antimetaboliter 

Carboplatin 

Antineoplastic/ 

Oxaliplatin AA 

AntineoplasticN 4 

Cisplatin 

Antineoplastic 3 

Doxorubicin HCI 

Anth racycline/ To poiso me rase N 

5.  

46



WO 2020/014541 PCT/US2019/041486 

Fulvestrant W N 

Aromatase Inhibitor 

Isotretinoin 

Retinoids 

Buserelin 0 

Aromatase Inhibitor t, 

Everolirnus ' 

mTor InhibitorN N 

-- --- ---- --- ---- ---- --- ---- --- -- -- ---- --- ---- ---- --- ---- --- ---- ---- --- ---- ---- --- ---- --- ---- ---- --- ---- --- ---- ---- --- ---- ---- --- ---- --- ---- ---- --- ---- -

Carfilzomlib 

Protease Inhibitor I'N N 
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Rifabutin 
kW N- 'Y 

Antibiotics / 

-- ------ ------- ------- ------- ------ ------- ------- ------- ------ ------- ------- ------- ------ ------- ------- ------- ------ ------- ------- ------- ----
N' p.mci 

Antibioti 

N \ 

CulndayinA 

Antibiotics 

TudbulinA 
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Gefitinib 

Tyr Kinase Inhibitor 

Dasatinib 

Chemothera-peutic 

[0129] In some embodiments, the compound of Formula (1) is a compound listed in Table 3, 

or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof. In Table 3, R 

:= H, alkyl, aryl, arylalkyl, glycol ether, or an additional glycol linked attaching to the therapeutic 

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

Table 3: Exemplary Compounds of Formula (I) 

Compound Structure 
Information 

A-1 
Pevonedistat 
Conjugation 
Cleavable 
linker N 

HONH H H 

H2N 
Kk"'0, 

A-2 
Pevonedistat 
Conjugation 
Cleavable 
linker ....  
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A-3 

Pevonedistat 
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------------------------------------------------------------------------
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[0130] in some embodiments, the compound of Formula (I) orapharmaceutically acceptable 

salt, solvate, hydrate, isomer, or tautomer thereof, 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-1 1, A-12, A-13, A-14, A-15, A-16, A-1 7, A

18, A-30, A-31, and A-51.  

[0131] In some embodiments, the compound of Formula (I), orapharmaceutically acceptable 

salt, solvate, hydrate, isomer, or tautomer thereof, is selected from 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, is A-32.  

[0133] In an aspect, the present disclosure provides compounds having the structure of 

Formula (II): 

Xi -X2 (X3)m]n   (II), 
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and pharmaceutically acceptable salts, solvates, hydrates, isomers, or tautomers 

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11; 

Xi is a biologically active polypeptide or hormone; 

X2is a linker; and 

X3 is a therapeutic compound.  

[0134] In another aspect, the present disclosure provides compounds having the structure of 

Formula (II): 

Xi-[X2-(X 3)..]n   (III), 

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

thereof, wherein: 

i is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11; 

Xi is an IL-2 polypeptide or a bio-active homolog polypeptide thereof; 

X2 isa linker; and 

X3 is a therapeutic compound.  

[0135] As shown in Formula (II) and Formula (111), multiple X3 moieties, the number defined 

by m, may be attached toX 2, and multiple X2 - (X3).moieties, the number defined by n, may be 

attached to X1. 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 (X3) 

at one or more positions on the polypetide or hormone. In some embodiments of the compound 

of Formula (II) or Formula (III), X2 is bound to Xi at a Cys residue thereof. In some 

embodiments of the compound of Formula (II) or Formula (111), X2 is bound to Xi at a Lys 

residue thereof. In some embodiments of the compound of Formula (II) or Formula (1I),X2 is 

bound to Xi at two different sites on X,. In some embodiments of the compound of Formula (II) 

oFomula (III), X2 is bound to Xi at two different Cys residues on Xi. In some embodiments of 

the compound of Formula (II) or Formula (111), X2 is bound to Xi at two different Lys residues 
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on X1. In some embodiments of the compound of Formula (II) or Formula (III), X2 is a mixture 

of X2b andX2c,whereinX2 is a linker that is bound to one Cys residue onX1 , X2c is a linker that 

is bound to two different Cys residues on X, n is a combination of ni and n2, wherein nI 

corresponds to the number of X2b moieties bound to Xi and n2 corresponds to the number of Xe 

moieties bound to Xi, and the combination of nl and n2 has a sum of 2, 3, 4, 5, 6, 7, 8, 9. 10, or 

11. By forming bonds with two different Cys residues on the bioactive 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 (II) or Formula (111), when X2 is a mixture of X2b andX2c, X2b is a linker 

that is bound to one Cys residue onX1, X2e is a linker that is bound to two different Cys residues 

on X,, n is a combination of nI and n2, wherein n corresponds to the numberofX2 moieties 

bound to Xi and n2 corresponds to the numberof X2. moieties bound to Xi, and the combination 

of n Iand n2 has a sum of 2, 3, 4, 5, 6, 7, 8, 9, 10, or I, may be illustrated by formula (IV): 

[(X3)--X2b]u--XI----[X2c-(X 3)m], 2  (IV), 

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

[0136] in some embodiments of the compound of Formula (II) or Formula (III), each X2 

bound to Xi is an X2b moiety. In certain such embodiments, n is ni, wherein n1 corresponds to 

the numberof X2b moieties bound to Xi In some embodiments of the compound of Formula (II) 

or Formula (II), each X2 bound to Xi is an X~e moiety. In certain such embodiments, n is n2, 

wherein n2 corresponds to the numberof X2e moieties bound to Xi.  

[0137] The description of n as used in the disclosure is inclusive of nl, n2, and the 

combination of nl and n2, with, the sum of the combination of n Iand n2 being between 2 and 

11, inclusive thereof 

[0138] In some embodiments of the compound of Formula (II) or Formula (III), in is 1. In 

some embodiments of the compound of Formula (II) or Formula (III), i is 2, 3, 4, 5, 6, 7, or 8.  

In some embodiments of the compound of Formula (II) or Formula (III), in is 1, 2, or 3. In some 

embodiments of the compound of Formula (11) or Formula( m is 2, 3, 4, or 5. In some 

embodiments of the compound of Formula (II) or Formula (Iin is 2. In some embodiments of 

the compound of Formula (II) or Formula (III), m is 3. In some embodiments of the compound 

of Formula (lI) or Formula (1II), m is 4. In some embodiments of the compound of Formula (II) 

or Formula (III), m is 5. In some embodiments of the compound of Formula (II) or Formula (III), 

m is 6. In some embodiments of the compound of Formula (II) or Formula (II), m is 7. In some 
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embodiments of the compound of Formula (II) or Formula (III), i is 8. In some embodiments of 

the compound of Formula (II) or Formula ()in is 9. In some embodiments of the compound 

of Formula (II) or Formula (III), m is 10. In some embodiments, m is an integer between I and 

10.  

[01391 In some embodiments of the compound of Formula (II) or Formula (II), n is 2,3, 4, 5, 

6, 7, 8, or 9. In some embodiments of the compound of Formula (11) or Formula (III), n is 3, 4, 5, 

6, 7, or 8. In some embodiments of the compound of Formula (II) or Formula (III), n is 4, 5, 6, 

or 7. In some embodiments of the compound of Formula (II) or Formula (111). n is 1, 2, 3, 4, 5, 

or 6. In some embodiments of the compound of Formula (II) or Formula(I, n is 2, 3, 4, 5, or 

6. In some embodiments of the compound of Formula (I) or Formula (III), n is 1 or 2. In some 

embodiments of the compound of Formula (II) or Formula(I n is 3 or 4. In some 

embodiments of the compound of Formula (II) or Formula (II), n is 5 or 6. In some 

embodiments of the compound of Formula (II) or Formula (II), n is 1. In some embodiments of 

the compound of Formula (II) or Formula (III), n is 2. In some embodiments of the compound of 

Formula (II) or Fornula (III), n is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), n is 4. In some embodiments of the compound of Formula (II) or Formula (III), n 

is 5. In some embodiments of the compound of Formula (II) or Formula (I), n is 6. In some 

embodiments of the compound of Formula (II) or Formula (III), n is 7. In some embodiments of 

the compound of Formula (II) or Formula (II), n is 8. In some embodiments of the compound of 

Formula (II) or Formula (III), n is 9. In some embodiments of the compound of Formula (II) or 

Formula (II), n is 10. In some embodiments of the compound of Formula (II) or Formula (III), n 

is 11. In some embodiments of the compound of Formula (II) or Formula (I), n is an integer 

between 2 and 9, an integer between 3 and 8, an integer between 4 and 7, or n can be 5 or 6. In 

some embodiments of the compound of Formula II) or Formula (III), n is an integer between I 

and 11.  

[0140] in some embodiments of the compound of Formula(II) orFormula (III), m = n. In 

some embodiments of the compound of Formula (II) or Formula (III), n is greater than i. In 

some embodiments of the compound of Formula (II) or Formula (III), m is I and n is 1, 2, 3, 4, 

5, 6, 7, 8, 9, 10, or 11. In some embodiments of the compound of Formula (I) or Formula (III), 

in is 2 and n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11. In some embodiments of the compound of 

Formula (II) or Formula (III), m is 3 and n is 1,2, 3, 4, 5, 6, 7, 8, 9, 10, or 11. In some 

embodiments of the compound of Formula (II) or Formula (III), m is 4 and n is 1, 2, 3, 4, 5, 6, 7, 
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8, 9. 10, or 11. In some embodiments of the compound of Formula (II) or Formula (III), M is 5 

and n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11. In some embodiments of the compound of Formula (II) 

or Formula (III), n is I and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (1I), i is 1 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (III), in is I and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), m is I and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (III), i is I and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 1 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 1 and n is 7. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is I and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is I and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (II), i is 1 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 1 and n is 11. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 2 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 2 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 2 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (1I), i is 2 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 2 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 2 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 2 and n is 7. In some embodiments of the compound of Formula (lI) or 

Formula (III), m is 2 and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 2 and n is 9. In some embodiments of the compound of Formula (II) or 

Fornula (1II), m is 2 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 2 and n is 11 in some embodiments of the compound of Formula (II) or 

Formula (III), i is 3 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 3 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 3 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 3 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 3 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 3 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (III), m is3 and n is 7. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 3 and n is 8. In some embodiments of the compound of Formula (II) or 
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Formula (1II), m is 3 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 3 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 3 and n is 11. In some embodiments of the compound of Formula (II) or 

Formula (1I), i is 4 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 4 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 4 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 4 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (II), i is 4 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 4 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (11I), m is 4 and n is 7. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 4 and n is 8. In some embodiments of the compound of Formula (lI) or 

Formula (II), i is 4 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 4 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 4 and n is 11. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 5 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 5 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (1I), i is 5 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 5 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (11I), m is 5 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 5 and n is 6. In some embodiments of the compound of Formula (lI) or 

Formula (III), i is 5 and n is 7. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 5 and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (11I), m is 5 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (Il), m is 5 and n is 10 in some embodiments of the compound of Formula (II) or 

Formula (III), i is 5 and n is 11. In some embodiments of the compound of Formula (II) or 

Formula (1I), i is 6 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 6 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (IlI), m is 6 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 6 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (1I), i is 6 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 6 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (11I), m is 6 and n is 7. In some embodiments of the compound of Formula (II) or 
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Formula (II), m is 6 and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 6 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 6 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 6 and n is 11. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 7 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (IlI), m is 7 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 7 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (II), i is 7 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 7 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (11I), m is 7 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 7 and n is 7. In some embodiments of the compound of Formula (lI) or 

Formula (II), i is 7 and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (1I), i is 7 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 7 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (Il), m is 7 and n is 11 in some embodiments of the compound of Formula (II) or 

Formula (III), i is 8 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 8 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 8 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 8 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 8 and n is 5. In some embodiments of the compound of Formula (lI) or 

Formula (II), i is 8 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 8 and n is 7. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 8 and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (Il), m is 8 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 8 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 8 and n is 11. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 9 and n is 1. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 9 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 9 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 9 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 9 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (11I), m is 9 and n is 6. In some embodiments of the compound of Formula (II) or 
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Formula (III), m is 9 and n is 7. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 9 and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 9 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 9 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 9 and n is 11. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 10 and n is Iin some embodiments of the compound of Formula (II) or 

Formula (III), i is 10 and n is 2. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 10 and n is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 10 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 10 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (1II), m is 10 and n is 6. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 10 and n is 7. In some embodiments of the compound of Formula (II) or 

Formula (III), i is 10 and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (III), in is 10 and n is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), m is 10 and n is 10. In some embodiments of the compound of Formula (I) or 

Formula (III), i is 10 and n is 11.  

[0141] In some embodiments of the compound of Formula (II) or Formula (III), X2is a 

mixture of X2b and X2c, wherein Xme is a linker that is bound to one Cys residue on X1, X2e is a 

linked that is bound to two different Cys residues on Xi, n is a combination of ni and n2, 

wherein n Icorresponds to the number of X2 moieties bound to Xi and n2 corresponds to the 

number of X2e moieties bound toX1, and the combination of n1 and n2 has a sum of 2, 3, 4, 5, 6, 

7,8 9, 10, or 11. In some embodiments of the compound of Formula (II) or Formula (III), when 

X2 is a mixture of X2b and X2e and n is a combination of II and n2, m is I and the combination 

of n Iand n2 has a sum of 2. In some embodiments of the compound of Formula (II) or Formula 

(iI), when X2is a mixture of X2b and X-e and n is a combination of n1 and n2, i is 1 and the 

combination of nI and n2 has a sum of 3. In some embodiments of the compound of Formula 

(II) or Formula (1II), when X 2 is a mixture of X2b and Xye and n is a combination of nI and n2, in 

is I and the combination of n Iand n2 has a sum of 4. In some embodiments of the compound of 

Formula (II) or Formula (Ill), when X2 is a mixture of X2b and X e and n is a combination of n1 

and n2, m is I and the combination of n Iand n2 has a sum of 5 in some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is a mixture of X2b and X2e and n is a 

combination of n1 and n2, i is 1 and the combination of ni and n2 has a sum of 6. In some 
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embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture of X2 and 

X~e and n is a combination of n1 and n2, in is I and the combination of n1 and n2 has a sum of 7.  

In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture of 

X2b and X2e and n is a combination of n1 and n2, n is I and the combination of n1 and n2 has a 

sum of 8. In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a 

mixture of X2b and X2c and n is a combination of n1 and n2, m is I and the combination of ni 

and n2 has a sum of 9. in some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixture of X2b and X2 and n is a combination of n and n2, m is I and the 

combination of n Iand n2 has a sum of 10. In some embodiments of the compound of Formula 

(II) or Formula (III), when X2 is a mixture of X21 and X2e and n is a combination of ni and n2, M 

is I and the combination of n1 and n2 has a sum of 11. In some embodiments of the compound 

of Formula (II) or Formula (III), when X2 is a mixture of X21 and X2e and n is a combination of 

ni and n2, in is 2 and the combination of n1 and n2 has a sum of 2. In some embodiments of the 

compound of Formula (11) or Formula (111), when X2 is a mixture of X2b and X2e and n is a 

combination of ni and n2, in is 2 and the combination of n1 and n2 has a sum of 3. In some 

embodiments of the compound of Formula (II) or Formula (1I), when X2is a mixture of X2 and 

X2e and n is a combination of nl and n2, m is 2 and the combination of ni and n2 has a sum of 4.  

In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture of 

X2b and X2e and n is a combination of ni and n2, i is 2 and the combination of nI and n2 has a 

sum of 5. In some embodiments of the compound of Formula (II) or Formula (IIwhen X2 is a 

mixture of X2b and X2e and n is a combination of n1 and n2, n is 2 and the combination of n] 

and n2 has a sum of 6. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixture of X2b and X2e and n is a combination of n1 and n2, in is 2 and the 

combination of n Iand n2 has a sum of 7. In some embodiments of the compound of Formula 

(II)or Formula (II), when X2is mixture of X2m and X2e and n is a combination of n Iand n2, m 

is 2 and the combination of n1 and n2 has a sum of 8. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is a mixture of X2, and X2c and n is a combination of ni 

and n2, n is 2 and the combination of n1 and n2 has a sum of 9. In some embodiments of the 

compound of Formula (II) or Formula (1II), when X2 is a mixture of X2b and X2 e and n is a 

combination of n1 and n2, in is 2 and the combination of n1 and n2 has a sum of 10. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is a mixture of X2b and 
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X2e and n is a combination of ni and n2, in is 2 and the combination of nl and n2 has a sum of 

11. In some embodiments of the compound of Formula (I) or Formula (II), when X2is a 

mixture of X2b andX2e and n is a combination of n1 and n2, in is 3 and the combination of nil 

and n2 has a sum of 2. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixture of X2bandX2e and n is a combination of n1 and n2, in is 3 and the 

combination of n Iand n2 has a sum of 3. In some embodiments of the compound of Formula 

(II) or Formula (III), whenX2is a mixture of X21 andX 2e and n is a combination of nl and n2, M 

is 3 and the combination of ni and n2 has a sum of 4. In some embodiments of the compound of 

Formula (II) or Formula (III), whenX2 is mixture of X?, andX2c and n is a combination of ni 

and n2, in is 3 and the combination of n1 and n2 has a sum of 5. In some embodiments of the 

compound of Formula (If) or Formula (111), whenX2is a mixture of X2bandX2e and n is a 

combination of n and n2, in is 3 and the combination of n1 and n2 has a sum of 6. In some 

embodiments of the compound of Formula (II) or Formula (III), whenX2is a mixture of X2band 

X2e and n is a combination of nl and n2, in is 3 and the combination of n1 and n2 has a sum of 7.  

In some embodiments of the compound of Formula (II) or Formula (II), when X2 is a mixture of 

X2b and X2c and n is a combination of ni and n2, in is 3 and the combination of n1 and n2 has a 

sum of 8. In some embodiments of the compound of Formula (II) or Formula (III), whenX2 is a 

mixture of X2b and X2e and n is a combination of nI and n2, i is 3 and the combination of nI 

and n2 has a sum of 9. In some embodiments of the ompound of Formula (II) or Formula (III), 

whenX 2 is a mixture ofX2b and X2e and n is a combination of nl and n2, i is 3 and the 

combination of n1 and n2 has a sum of 10. In some embodiments of the compound of Formula 

(II) or Formula (111), whenX2is a mixtureofX2bandX2c and n is a combination of nI and n2, i 

is 3 and the combination of ni and n2 has a sum of 11. In some embodiments of the compound 

of Formula (II) or Formula (III), when X2 is a mixtureofX2bandX2c and n is a combination of 

nl and n2, in is 4 and the combination of n1 and n2 has a sum of 2. In some embodiments of the 

compound of Formula (I) or Formula (III), whenX2is a mixture of X2band X-e and n is a 

combination of ni and n2, a is 4 and the combination of n1 and n2 has a sum of 3. In some 

embodiments of the compound of Formula (II) or Formula (III), whenX2is a mixtureof X2band 

X2e and n is a combination of nI and n2, in is 4 and the combination of nl and n2 has a sum of 4.  

In some embodiments of the compound of Formula (II) or Formula (III), whenX2is a mixture of 

XmbandX2c and n is a combination of n1 and n2, in is 4 and the combination of n Iand n2 has a 
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sum of 5. In some embodiments of the compound of Formula (II) or Formula (III). when X2 is a 

mixture of X2- and X2e and n is a combination of ni and n2, m is 4 and the combination of n1 

and n2 has a sum of 6. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixtureofX2b and X2e and n is a combination of ni and n2, m is 4 and the 

combination of ni and n2 has a sum of 7. In some embodiments of the compound of Formula 

(11) or Formula (111), when X2 is a mixture of X2 and X2, and n is a combination of n1 and n2, in 

is 4 and the combination of nl and n2 has a sum of 8. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is a mixture of X2b and X2e and n is a combination of ni 

and n2, m is 4 and the combination of n1 and n2 has a sum of 9. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is a mixture of X2b and Xe and n is a 

combination of nl and n2, m is 4 and the combination of n Iand n2 has a sum of 10. In some 

embodiments of the compound of Formula (11) or Formula (III), when X2is a mixture of X2 and 

X2e and n is a combination of nI and n2, m is 4 and the combination of n1 and n2 has a sum of 

11. In some embodiments of the compound of Formula (II) or Formula (I1), when X? is a 

mixture of X2b and X2e and n is a combination of n Iand n2, m is 5 and the combination of nI 

and n2 has a sum of 2. In some embodiments of the compound of Formula (II) or Formula (Il), 

when X2 is a mixture of X2 and X2e and n is a combination of nI and n2, m is 5 and the 

combination of n1 and n2 has a sum of 3. In some embodiments of the compound of Formula 

(11) or Formula (111), when X2is a mixture of X2b and X2 e and n is a combination of nI and n2, n 

is 5 and the combination of ni and n2 has a sum of 4 in some embodiments of the compound of 

Formula (II) or Formula (III), when X 2 is a mixture ofX2b and X2e and n is a combination of ni 

and n2, in is 5 and the combination of n1 and n2 has a sum of-5. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is a mixture ofX2b and X2e and n is a 

combination of n Iand n2, m is 5 and the combination of n Iand n2 has a sum of 6. In some 

embodiments of the compound of Formula (II) or Fonnula (III), when X2 is a mixture of X2b and 

X2e and n is a combination of n1 and n2, m is 5 and the combination of ni and n2 has a sum of 7.  

In some embodiments of the compound of Formula (II) oFormula (III),when X2 is a mixture of 

X2 and X2c and n is a combination of ni and n2, in is 5 and the combination of ni and n2 has a 

sum of 8. In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a 

mixture of X2- and X2e and n is a combination of nl and n2, in is 5 and the combination of nI 

and n2 has a sum of 9. In some embodiments of the compound of Formula (II) or Formula (III),
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when X2 is a mixture of X2b and X2e and n is a combination of n1 and n2, in is 5 and the 

combination of n Iand n2 has a sum of 10. In some embodiments of the compound of Formula 

(II) or Fornmla(III), when X2is a mixture of XN, and X2e and nis a combination of ni and n2, m 

is 5 and the combination of ni and n2 has a sum of 11. In some embodiments of the compound 

of Formula (II) or Formula (III), when X2is a mixture of X2b and X2. and n is a combination of 

ni and n2, in is 6 and the combination of ni and n2 has a sum of 2. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is a mixture of X2b and X2e and n is a 

combination of nI and n2, in is 6 and the combination of n1 and n2 has a sum of 3. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is a mixture of X2b and 

X2e and n is a combination of ni and n2, in is 6 and the combination of n1 and n2 has a sum of 4.  

In some embodiments of the compound of Formula (II) or Formula (II), when X2 is a mixture of 

X2b and X2c and n is a combination of ni and n2, in is 6 and the combination of n1 and n2 has a 

sum of 5. In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a 

mixture of X2b and X2e and n is a combination of nI and n2, i is 6 and the combination of nI 

and n2 has a sum of 6. In some embodiments of the ompound of Formula (II) or Formula (III), 

when X2 is a mixture ofX2b and X2e and n is a combination of n1 and n2, i is 6 and the 

combination of nI and n2 has a sum of 7. In some embodiments of the compound of Formula 

(II) or Formula (IfI), when X2is a mixture of X2b and X2. and n is a combination of n Iand n2, i 

is 6 and the combination of ni and n2 has a sum of 8. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is a mixture of X2- and X2c and n is a combination of nI 

and n2, i is 6 and the combination of nl and ri2 has a sum of 9. In some embodiments of the 

compound of Formula (II) or Formula (1I), when X2 is a mixture of Xb and X-e and n is a 

combination of ni and n2, in is 6 and the combination of n1 and n2 has a sum of 10. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture of X2b and 

X2c and n is a combination of nl and n2, in is 6 and the combination of n1 and n2 has a sum of 

11. In some embodiments of the compound of Formula (II) or Formula (III), when X2is a 

mixture of X2- and X2e and n is a combination of ni and n2, n is 7 and the combination of n1 

and n2 has a sum of 2. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixture ofX2b and X2e and n is a combination of ni and n2, n is 7 and the 

combination of nI and n2 has a sum of 3. In some embodiments of the compound of Formula 

(II) or Formula (III), when X2 is a mixture of X2b and Xke and n is a combination of n1 and n2, in 
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is 7 and the combination of ni and n2 has a sum of 4. In some embodiments of the compound of 

Formula (I) or Formula (1I), when X2 is a mixture of X2- and X2c and n is a combination of nI 

and n2, i is 7 and the combination of nl and n2 has a sum of 5. In some embodiments of the 

compound of Formula (I) or Formula (1II), when X2 is a mixture of X2b and X-e and n is a 

combination of ni and n2, in is 7 and the combination of n1 and n2 has a sum of 6. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture of X2b and 

X2c and n is a combination of nl and n2, m is 7 and the combination of n1 and n2 has a sum of 7.  

In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture of 

Xmb and X2c and n is a combination of n1 and n2, in is 7 and the combination of n Iand n2 has a 

sum of 8. In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a 

mixture of X2b and X~e and n is a combination of n Iand n2, in is 7 and the combination of nI 

and n2 has a sum of 9. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixture of X2b and X~e and n is a combination of n Iand n2, in is 7 and the 

combination of n1 and n2 has a sum of 10. In some embodiments of the compound of Formula 

(II) or Formula (III), when X2 is a mixture of X2b and X2c and n is a combination of n1 and n2, i 

is 7 and the combination of ni and n2 has a sum of 11. In some embodiments of the compound 

of Formula (II) or Formula (III), when X2 is a mixture of X2b and X2C and n is a combination of 

ni and n2, in is 8 and the combination of n1 and n2 has a sum of 2. In some embodiments of the 

compound of Formula (II) or Formula (1II), when X2 is a mixture of X2b and X2c and n is a 

combination of ni and n2, in is 8 and the combination of n1 and n2 has a sum of 3. In some 

embodiments of the compound of Formula (II) or Formula (III). when X2is a mixture of X2 and 

X2e and n is a combination of ni and n2, in is 8 and the combination of n Iand n2 has a sum of 4.  

In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture of 

Xmb and X2c and n is a combination of n1 and n2, in is 8 and the combination of n1 and n2 has a 

sum of 5. In some embodiments of the compound of Formula ()or Formula (III), when X2 is a 

mixture of X2b and X2e and n is a combination of nl and n2, m is 8 and the combination of ni 

and n2 has a sum of 6. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixture of X2 and X2e and n is a combination of nl and n2, m is 8 and the 

combination of n1 and n2 has a sum of 7. In some embodiments of the compound of Formula 

(II) or Formula (III), when X2is a mixture of X2b and X2e and n is a combination of n1 and n2, n 

is 8 and the combination of n1 and n2 has a sum of 8. In some embodiments of the compound of 
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Formula (II) or Formula (III), when X2 is a mixture of X2- and X2e and n is a combination of nl 

and n2, i is 8 and the combination of nI and n2 has a sum of 9. In some embodiments of the 

compound of Formula (I) or Formula (1II), when X2 is a mixture of X2b and Xe and n is a 

combination of n and n2, in is 8 and the combination of ni and n2 has a sum of 10. In some 

embodiments of the compound of Formula (II) or Formula (I), when X2is a mixture of X2 and 

X2e and n is a combination of nI and n2, in is 8 and the combination of ni and n2 has a sum of 

11. In some embodiments of the compound of Formula (I) or Formula (III),when X2is a 

mixture of X2- and X2e and n is a combination of nI and n2, in is 9 and the combination of n1 

and n2 has a sum of 2. In some embodiments of the compound of Formula (II) or Formula (II), 

when X2 is a mixture of X2 and X2e and n is a combination of nI and n2, in is 9 and the 

combination of nl and n2 has a sum of 3. In some embodiments of the compound of Formula 

(II) or Fornula (III), when X2is a mixture of X2b and X2, and n is a combination of nl and n2. n 

is 9 and the combination of n1 and n2 has a sum of 4. In some embodiments of the compound of 

Formula (II) or Fornula (III), when X2 is a mixture of X2b and X2e and n is a combination of nl 

and n2, m is 9 and the combination of nI and n2 has a sum of 5. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is a mixture of X2 and X2c and n is a 

combination of ni and n2, i is 9 and the combination of ni and n2 has a sum of 6. In some 

embodiments of the compound of Formula (II) oFormula (III), when X2 is a mixture of X2b and 

X2e and n is a combination of ni and n2, i is 9 and the combination of nI and n2 has a sum of 7.  

In some embodiments of the compound of Formula (II) or Formula (I)when X2 is a mixture of 

X2b and X2c and n is a combination of ni and n2, i is 9 and the combination of ni and n2 has a 

sum of 8. In some embodiments of the compound of Formula (II) or Formula (II), when X2 is a 

mixture of X21 and X2e and n is a combination of ni and n2, m is 9 and the combination of nl 

and n2 has a sum of 9. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is a mixture of X2b and X2e and n is a combination of ni and n2, M is 9 and the 

combination of ni and n2 has a sum of 10. In some embodiments of the compound of Formula 

(II) or Formula (III) when X2 is a mixture of X2b and X2e and i is a combination of ni and n2, in 

is 9 and the combination of n1 and n2 has a sum of 11. In some embodiments of the compound 

of Formula (II) or Formula (III), when X2 is a mixture of X2b and X2 c and n is a combination of 

n1 and n2, i is 10 and the combination of 1 and n2 has a sum of 2. In some embodiments of 

the compound of Formula (l) or Formula (II), when X2 is a mixture of X2b and X2 , and n is a 
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combination of nI and n2, m is 10 and the combination of n Iand n2 has a sum of 3. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is a mixture of X2b and 

X2e and n is a combination of nl and n2, m is 10 and the combination of n1 and n2 has a sum of 

4. In some embodiments of the compound of Formula (II) or Formula (III), when X2 is a mixture 

of X2b and X2e and n is a combination of ni and n2, m is 10 and the combination of nl and n2 

has a sum of 5. In some embodiments of the compound of Formula (II) or Formula (1II), when 

X2 is a mixture of X21 and X2e and n is a combination of nl and ri2, m is 10 and the combination 

of ni and n2 has a sum of 6. In some embodiments of the compound of Formula (II) or Formula 

(III), when X2is a mixture of X2 and X2c and n is a combination of ni and n2, m is 10 and the 

combination of n1 and n2 has a sum of 7. In some embodiments of the compound of Formula 

(I) or Formula (1I), when X2is a mixture of X2b and X2. and n is a combination of n1 and n2, i 

is 10 and the combination of i and n2 has a su of 8. In some embodiments of the compound 

of Formula (II) or Formula (III), when X2 is a mixture of X2b and X2C and n is a combination of 

ni and n2, m is 10 and the combination of n and ri2 has a sum of 9. In some embodiments of 

the compound of Formula (II) or Formula (II), when X2 is a mixture of X2b and X2e and n is a 

combination of ni and n2, m is 10 and the combination of nl and n2 has a sum of 10. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is a mixture of X2b and 

X2c and n is a combination of ni and n2, m is 10 and the combination of n1 and n2 has a sum of 

11. In some embodiments of the compound of Formula (II) or Formula (III), when X2is a 

mixture of X2 and X2e and n is a combination of ni and n2, n1 is 2 or 3 and n2 is 1. In some 

embodiments of the compound of Formula (II) or Formula (I), when X2is a mixture of X2b and 

X2e and n is a combination of n1 and n2, ni is2 and n2 is 1. In some embodiments of the 

compound of Formula (II) or Formula (II), when X2 is a mixture of X2b and X2c and n is a 

combination of n Iand n2, n Iis-3 and n2 is 1. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is a mixture of X2b and Xe and n is a combination of nl 

and n2, ni is 1, 2, 3, 4, or 5 and n2 is 1, 2 or 3. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is a mixture of X?, and X2c and n is a combination of ni 

and n2, nl is 1, 2, 3, 4, or 5 and n2 is 1. In some embodiments of the compound of Formula (II) 

or Formula (1II), when X2is a mixture of X2b and X2e and n is a combination of n1 and n2, nl is 

1, 2, 3, 4, or 5 and n2 is 2. In some embodiments of the compound of Formula (I) or Formula 

(1II), when X2 is a mixture of X2- and X2e and n is a combination of n and n2, ni is 1, 2, 3, 4, or 
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5 and n2 is 3. In some embodiments of the compound of Formula (II) or Formula (II), when X2 

is a mixture of X2- and X2e and n is a combination of n1 and n2, n1 is I and n2 is 1,2 or 3. In 

some embodiments of the compound of Formula (I) or Formula (1II), when X2 is a mixture of 

X2b and X2e and n is a combination of n1 and n2, n is 2 and n2 is 1, 2 or 3. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is a mixture of X2 and 

X2e and n is a combination of n1 and n2, nl is 3 and n2 is 1, 2 or 3. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is a mixture of X2b and X2e and n is a 

combination of ni and n2, nl is 4 and n2 is 1, 2 or 3. In some embodiments of the compound of 

Formula (II) or Formula (I), when X2 is a mixture of X2- and X2c and n is a combination of nI 

and n2, nl is 5 and n2 is 1, 2 or 3. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is a mixture of X2) and X2 and n is a combination of n1 and n2, n1 = n2.  

In some embodiments, each X2 bound to Xi is an X2b moiety. In some embodiments, each X2 

bound to Xi is an X2e moiety.  

[0142] In some embodiments of the compound of Formula (11) or Formula (III), each X2 

bound to Xi is an X2b moiety. In certain such embodiments, n is ni, wherein n1 corresponds to 

the number of X2b moieties bound to Xi. In some embodiments of the compound of Formula (II) 

or Formula (III)when X2 is X2 and n is n, in is 1 and n1 is 2. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2 and n is n1, in is I and ni is 3. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

nI, in is I and n is 4. In some embodiments of the compound of Formula II) or Formula (III), 

when X2 is XN, and n is n1, in is I and n is 5. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is n1, in is I and n Iis 6. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2 and i is n1, in is 

I and n Iis 7. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2b and n is n, in is I and n is 8. In some embodiments of the compound of Formula (II) or 

Formula (I), when X2 is X2 and n is ni, in is I and ni is 9. In some embodiments of the 

compound of Formula (II) or Formula (III), when X is X2 and n is ni, in is I and n1 is 10. In 

some embodiments of the compound of Formula II) or Formula (III), when X2 is X2m and n is 

n1, inis I and nl is 11. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2b and n is n, in is 2 and n1 is 2. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 iS X2 and n is n1, i is 2 and nI is 3. In some 
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embodiments of the compound of Formula (II) or Formula (III), when X2 is XR, andn is nI, in is 

2 and n Iis 4. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

isX2b and n is nI, in is2 and n is 5. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is X2 and n is n, in is 2 and nI is 6. In some embodiments of the 

compound of Formula (I) or Formula (I), when X2 is X2 and n is n1, in is 2 and n1 is 7. In 

some embodiments of the compound of Formula (II) or Formula (1II), when X2 is X2b and n is 

nI, n is 2 and nI is 8. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2 and n is ni, m is 2 and ni is 9. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is nI, n is 2 and ni is 10. In some 

embodiments of the compound of Formula (II) or Formula (III)when X2 is X2b and n is n, in is 

2 and nI is 11. In some embodiments of the compound of Formula (II) or Formula (III), when 

X2 is Xb and n is nI, in is3 and nI is 2. In some embodiments of the compound of Formula (II) 

or Formula (III), when X2is X2 and i is ni, in is 3 and n1 is 3 in some embodiments of the 

compound of Formula (I) or Formula (I), when X2 is X2 and n is ni, in is 3 and n1 is 4. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

ni, in is 3 and n is 5. In some embodiments of the compound of Formula (11) or Formula (III), 

when X2 is X2b and n is nI, i is 3 and nI is 6. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X, and i is n, inis 3 and ni is 7. In some 

embodiments of the compound of Formula (11) or Formula (II). when X2is X2b and n is nI, i is 

3 and nI is 8. In some embodiments of the ompound of Formula (II) or Formula (III), when X2 

is X2m and i is ni, in is 3 and ni is 9 in some embodiments of the compound of Formula (II) or 

Formula (III), when X 2 is X2 and n is n, i is 3 and InI is 10. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is X2b and n is n, inis 3 and nl is 11. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

nI, in is 4 and n is 2. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2 and i is nI, in is 4 and n1 is 3 in some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2b and n is n, m is 4 and nI is 4. In some 

embodiments of the compound of Formula (II) or Formula (II), when X2is X2b and n is nI, m is 

4 and n1 is 5. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2 and n is n1, n is 4 and nI is 6. In some embodiments of the compound of Formula (II) or 
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Formula(II), when X2is X2 and n is nI, in is 4 andn Iis 7. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2 and n is n1, m is 4 and n1 is 8. In 

some embodiments of the compound of Formula II) or Formula (III), when X2 is X2m and n is 

n1, in is 4 and nl is 9. In some embodiments of the compound of Formula (I) or Formula (III), 

when X2 is X2b and n is nI, m is 4 and n1 is 10. In some embodiments of the compound of 

Formula (II) or Formula (II), when X2 iS X2 and n is n, i is 4 and nI is i1. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is Xn and n is n, in is 

5 and n] is 2. In some embodiments of the compound of Formula (11) Formula (III), when X2 

is X2b and n is nl, i is 5 and ni is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is X and n is ni, in is 5 and n Iis 4. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2b and n is n1, M is 5 and n Iis 5. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is Xe and n is 

n1, in is 5 and n1 is 6. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2b and n is nl, in is 5 and nI is 7. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is nI, in is 5 and nI is 8. In some 

embodiments of the compound of Formula (11) or Formula (III), when X2is X2b and n is n1,ni is 

5 and nI is 9. In some embodiments of the compound of Formula (II) or Formula (II), when X2 

is X2b and n is n1, in is 5 and n is 10. In some embodiments of the compound of Formula (II) or 

Formula (Il), when X2 is X2 and n is n1. in is 5 and ni is 11. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2 and n is n, m is 6 and n1 is 2. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

ni, i is 6 and ni is 3. In some embodiments of the compound of Formula (II) or Formula (III), 

when X 2 is X2b and n is n1, m is 6 and n Iis 4. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is n1, in is 6 and nl is 5. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2b and n is nl, m is 

6 and nl is 6. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2m and n is n, in is 6 and nl is 7. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is X2b and n is nI, i is 6 and n Iis 8. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2 and n is n1, i is 6 and ni is 9. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 
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nI, in is 6 and n is 10. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2b and n is n1, i is 6 and n1 is 11. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 iS X2 and n is nl, i is 7 and nI is 2. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2 is X and n is n, in is 

7and n1 is 3. In some embodiments of the compound of Formula (II) or Formula (II)when X2 

i s X2 and n is ni, i is 7 and n is 4. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is Xb and n is n, inis 7 and n Iis 5. In some embodiments of the 

compound of Formula (11) or Formula (III), when X2 is X2 and is n1, in is 7 and n Iis 6. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is Xme and n is 

n1, in is 7 and n1 is 7. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2 and n is nl, in is 7 and nI is 8. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2- and n is nI, in is 7 and n is 9. In some 

embodiments of the compound of Formula (11) or Formula (lH), when X2is X2b and n is ni, ni is 

7 and n Iis 10. In some embodiments of the compound of Formula (II) or Formula (III), when 

X)is Xb and n is n, in is 7 and n1 is 11. In some embodiments of the compound of Formula (II) 

or Formula (III), when X2is XNi and n is ni, in is 8 and nl is 2. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2b and n is n, in is 8 and ni is 3. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

nl, i is 8 and n is 4. In some embodiments of the compound of Formula (II) or Formula (III), 

when X 2 is X2i and i is n1, m is 8 and n is 5. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X, and i is nII, n is 8 and ni is 6. In some 

embodiments of the compound of Formula (II) or Formula (III), when X 2 is X2b and n is nl, i is 

8 and nl is 7. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2m and n is ni, n is 8 and nl is 8. In some embodiments of the compound of Formula (II) or 

Formula (II), when X2 is X2b and n is nI, i is 8 and n Iis 9. In some embodiments of the 

compound of Formula (I) or Formula (111), when X2 is X2m and n is n1, n is 8 and ni is 10. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

nI, in is 8 and n is 11. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is XNi and n is nI, in is 9 and n is 2. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2b and n is nl, n is 9 and nl is 3. In some 
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embodiments of the compound of Formula (II) or Formula (III), when X2 is XR, andn is nI, in is 

9 and n Iis 4. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

isX2b and n is ni, in is 9 and ni is 5. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is X2 and n is n, in is 9 and ni is 6. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is X2 and n is n1, in is 9 and n1 is 7. In 

some embodiments of the compound of Formula (II) or Formula (I), when X2 is X2b and n is 

n1, n is 9 and n is 8. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2 and n is ni, in is 9 and n is 9. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is n, in is 9 and ni is 10. In some 

embodiments of the compound of Formula (II) or Formula (I),when X2is X2b and n is n, in is 

9 and nI is 11. In some embodiments of the compound of Formula (II) or Formula (III), when 

X2 is Xb and n is n, in is 10 and n is 2. In some embodiments of the compound of Formula (II) 

or Formula (III), when X2is X2 and i is ni, in is 10 and ni is 3. In some embodiments of the 

compound of Formula (I) or Formula (), when X2 is X2b and n is ni, in is 10 and nI is 4. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

ni, in is 10 and n is 5. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2b and n is nl, i is 10 and n is 6. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2o and i is n, in is 10 and ni is 7. In some 

embodiments of the compound of Formula (11) or Formula (II). when X2is X2b and n is nl, i is 

10 and nI is 8. In some embodiments of the compound of Formula (II) or Formula (III), when 

Xis X2b and n is ni, i is 10 and ni is 9. In some embodiments of the compound of Formula (II) 

or Formula (III), when X2is X2 and n is n, in is 10 and nI is 10. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is Xb and n is n, in is 10 and ni is 11. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2b and n is 

ni, ni is 2 or 3 and n2 is 1. In some embodiments of the compound of Formula (II) or Formula 

(III), when X)is X2b and n is ni, ni is 2 and n2 is 1. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2b and n is n1, n is 3 and n2 is 1. In some 

embodiments of the compound of Formula (II) or Formula (II), when X2is X2 and n is nI, ni is 

1, 2, 3, 4, or 5 and n2 is 1, 2 or 3. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is X2 and n is n, ni is 1, 2, 3, 4, or 5 and n2 is 1. In some embodiments 
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of the compound of Fornula (II) or Formula(III), when X2is X2 and n is n, n Iis 1, 2, 3, 4, or 

5 and n2 is 2. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

isX2b and n is ni, n is 1, 2, 3, 4, or 5 and n2 is 3. in some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2b and n is nI, n is I and n2 is 1, 2 or 3. In some 

embodiments of the compound of Formula (II) or Formula (I), when X2 is X2 and n is nI, n Iis 

2 and n2 is 1, 2 or 3. In some embodiments of the compound of Formula (II) or Formula (I), 

when X 2 is X2b and n is n1, n Iis 3 and n2 is 1, 2 or 3. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X, and i is n1, n Iis 4 and n2 is 1, 2 or 3. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2b and n is nI, nI is 

5 and n2 is 1, 2 or 3.  

[0143] In some embodiments of the compound of Formula (II) orFormula (III), each X2 

bound to Xi is an X2e moiety. In certain such embodiments, i is n2, wherein n2 corresponds to 

the number ofX2c moieties bound to Xi. In some embodiments of the compound of Formula (II) 

or Formula (III), when X2is X2c and n is n2, i is I and n2 is2. In some embodiments of the 

compound of Formula (I) or Formula (II), when X2 is X2e and n is n2, i is I and n2 is 3. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2C and n is 

n2, m is I and n2 is 4. In some embodiments of the compound of Formula (11) or Formula (III), 

when X2 is X2c and n is n2, m is I and n2 is 5. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is n2, m is 1 and n2 is 6. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2c and n is n2, m is 

I and n2 is 7. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2, and n is n2, m is I and n2 is 8. In some embodiments of the compound of Formula (II) or 

Formula (III), when X 2 is X2 and n is n2, in is I and n2 is 9. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is X and n is n2, in is I and n2 is 10. In 

some embodiments of the compound of Formula (II) or Formula (III), when X 2 is X2c and n is 

n2, m is I and n2 is 11. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2c and n is n2, i is 2 and n2 is2. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2m and n is n2, in is 2 and n2 is 3. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2 is X2 e and n is n2, is 

2 and n2 is 4. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2c and n is n2, in is 2 and n2 is 5. In some embodiments of the compound of Formula (II) or 
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Formula(III), when X2is X2e and nis n2, inis 2 and n2 is 6. In someembodiments of the 

compound of Formula (II) or Formula (111), when X2 is X2 and n is n2, n is 2 and n2 is 7. In 

some embodiments of the compound of Formula II) or Formula (III), when X2 is X2, and n is 

n2, in is 2 and n2 is 8. In some embodiments of the compound of Formula (I) or Formula (III), 

when X2 is Xe and n is n2, in is 2 and n2 is 9. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 iS X2c and n is n2, in is 2 and n2 is 10. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2 and n is n2, in is 

2 and n2 is 11in some embodiments of the compound of Formula (II) or Formula (III), when 

X2is X2e and n is n2, in is 3 and n2 is 2. In some embodiments of the compound of Formula (II) 

or Formula (II), when X2is X2c and n is n2, i is-3 and n2 is 3. In some embodiments of the 

compound of Formula (11) or Formula (III), when X2 is X2 e and n is n2, m is 3 and n2 is 4. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2e and n is 

n2, in is 3and n2 is 5. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2c and n is n2, m is 3 and n2 is 6. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is n2, in is 3 and n2 is 7. In some 

embodiments of the compound of Formula (II) or Formula (II), when X2 is X2, and n is n2, in is 

3 and n2 is 8. In some embodiments of the compound of Formula (II) or Foriula (III), when X2 

is X2c and n is n2, inis 3 and n2 is 9. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is X2, and n is n2, in is 3 and n2 is 10. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2e and i is n2, in is 3 and n2 is 11. In 

some embodiments of the compound of Formula (11) or Formula (III), when X 2 is X2c and n is 

n2, ni is 4 and n2 is 2. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2c and n is n2, i is 4 and n2 is 3. In some embodiments of the compound of 

Formula (I) or Formula (III), when X2 is X2r and n is n2, in is 4 and n2 is 4. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2c and n is n2, m is 

4 and n2 is 5. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2e and n is n2, in is 4 and n2 is 6. In some embodiments of the compound of Formula (II) or 

Formula (II), when X2 is X2 e and n is n2, i is 4 and n2 is 7. In some embodiments of the 

compound of Formula (I) or Formula (111), when X2 is X2e and i is n2, in is 4 and n2 is 8. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2c and n is 
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n2 in is 4 and n2 is 9. In some embodiments of the compound of Formula (I) or Formula (III), 

when X2 is Xe and n is n2, in is 4 and n2 is 10. In some embodiments of the compound of 

Formula (I) or Formula (III), when X2 iS X2 and n is n2, in is 4 and n2 iIs 11. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2 and n is n2, in is 

5 and n2 is 2. In some embodiments of the compound of Formula (II) or Formula (II)when X2 

iS X2e and n is n2, in is 5 and n2 is 3. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is X 2 .and n is n2, m is 5 and n2 is 4. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2e and n is n2, m is 5 and n2 is 5. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2e and n is 

n2, in is 5 and n2 is 6. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2c and n is n2, m is 5 and n2 is 7. In some embodiments of the compound of 

Formula (I) or Formula (1I), when X2 is X2 and n is n2, in is 5 and n2 is 8. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2 is Xe and n is n2, m is 

5 and n2 is 9. In some embodiments of the compound of Formula (II) or Formula (II), when X2 

is X2c and n is n2, inis 5 and n2 is 10. In some embodiments of the compound of Formula (II) or 

Formula (III), when X2 is Xe and n is n2, in is 5 and n2 is 11. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2e and n is n2, in is 6 and n2 is 2. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2c and n is 

n2, ni is 6 and n2 is 3. In some embodiments of the compound of Formula (II) or Formula (III), 

when X 2 is X2c and n is n2, n is 6 and n2 is 4. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2, and n is n2, m is 6 and n2 is 5. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2c and n is n2, in is 

6 and n2 is 6. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2e and n is n2, in is 6 and n2 is 7. In some embodiments of the compound of Formula (II) or 

Formula (II), when X2 is X2c and n is n2, m is 6 and n2 is 8. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2e and i is n2, in is 6 and n2 is 9. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2c and n is 

n2, in is 6 and n2 is 10. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2e and n is n2, in is 6 and n2 is 11. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2e and n is n2, m is 7 and n2 is 2. In some 
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embodiments of the compound of Formula (II) or Formula (III), when X2 is X2e and n is n2, m is 

7and n2 is 3. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2c and n is n2, i is 7 and n2 is 4. In some embodiments of the compound of Formula (H) or 

Formula (III), when X2 is X2- and n is n2, i is 7 and n2 is 5. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is X2 and n is n2, m is 7 and n2 is 6. In 

some embodiments of the compound of Formula (II) or Formula (I), when X2 is Xe and n is 

n2, m is 7 and n2 is 7. In some embodiments of the compound of Formula (II) or Formula (III), 

when X 2 is Xe and n is n2, m is 7 and n2 is 8. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is n2, m is 7 and n2 is 9. In some 

embodiments of the compound of Formula (II) or Formula (I)when X2 is Xe and n is n2, in is 

7 and n2 is 10. In some embodiments of the compound of Formula (II) or Formula (III), when 

X2 is Xhe and n is n2, in is 7 and n2 is 11. In some embodiments of the compound of Formula (II) 

or Formula (I), when X2is X2c and n is n2, m is 8 and n2 is2. In some embodiments of the 

compound of Formula (I) or Formula (I), when X2 is X2e and n is n2, ni is 8 and n2 is 3. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2e and n is 

n2, m is 8 and n2 is 4. In some embodiments of the compound of Formula (11) or Formula (III), 

when X2 is X2c and n is n2, n is 8 and n2 is 5. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2, and n is n2, m is 8 and n2 is 6. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2c and n is n2, m is 

8 and n2 is 7. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2, and n is n2, m is 8 and n2 is 8. In some embodiments of the compound of Formula (II) or 

Formula (III), when X 2 is X2 e and n is n2, in is 8 and n2 is 9. In some embodiments of the 

compound of Formula (I) or Formula (III), when X2 is Xe and n is n2, in is 8 and n2 is 10. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2c and n is 

n2, m is 8 and n2 is 11. In some embodiments of the compound of Formula (II) or Formula (III), 

when X2 is X2c and n is n2, m is 9 and n2 is2. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2e and n is n2, m is 9 and n2 is 3. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2 is X2e and n is n2, is 

9 and n2 is 4. In some embodiments of the compound of Formula (II) or Formula (III), when X2 

is X2c and n is n2, m is 9 and n2 is 5. In some embodiments of the compound of Formula (II) or 
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Formula(III), when X2is X2e and nis n2, inis 9 and n2 is 6. In someembodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2 and n is n2, n is 9 and n2 is 7. In 

some embodiments of the compound of Formula II) or Formula (III), when X2 is X2, and n is 

n2, in is 9 and n2 is 8. In some embodiments of the compound of Formula (I) or Formula (III), 

when X2 is Xe and n is n2, in is 9 and n2 is 9. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 iS X2c and n is n2, in is 9 and n2 is 10. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2 and n is n2, in is 

9 and n2 is 11 in some embodiments of the compound of Formula (II) or Formula (III), when 

X2is X2e and n is n2, in is 10 and n2 is 2. In some embodiments of the compound of Formula (II) 

or Formula (II), when X2is X2c and n is n2, i is 10 and n2 is 3. In some embodiments of the 

compound of Formula (11) or Formula (I), when X2 is X2 c and n is n2, m is 10 and n2 is 4. In 

some embodiments of the compound of Formula (II) or Formula (III), when X2 is X2e and n is 

n2, in is 10 and n2 is 5. In some embodiments of the compound of Formula (I) or Formula (II), 

when X2 is X2c and n is n2, m is 10 and n2 is 6. In some embodiments of the compound of 

Formula (II) or Formula (III), when X2 is X2 and n is n2, in is 10 and n2 is 7. In some 

embodiments of the compound of Formula (II) oFormula (III), when X2 is X2e and n is n2, in is 

10 and n2 is 8. In some embodiments of the compound of Formula (II) or Formula (III), when 

X2is X2c and n is n2, in is 10 and n2 is 9. In some embodiments of the compound of Formula (II) 

or Formula (III), when X2is X2e and n is n2, in is 10 and n2 is 10. In some embodiments of the 

compound of Formula (II) or Formula (III), when X2 is X2e and i is n2, in is 10 and n2 is 11. In 

some embodiments of the compound of Formula (II) or Formula (III), when X 2 is X2c and n is 

n2, n2 is 2 or 3 and n2 is 1. In some embodiments of the compound of Formula (11) or Formula 

(III), when X2is X~e and n is n2, n2 is 2 and n2 is 1. In some embodiments of the compound of 

Formula (I) or Formula (III), when X2 is X2r and n is n2, n2 is 3 and n2 is 1. In some 

embodiments of the compound of Formula (II) or Formula (III), when X2is X2c and n is n2, n2 is 

1, 2, 3, 4, or 5 and n2 is 1, 2 or 3. In some embodiments of the compound of Formula (iI) or 

Formula (III), when X2 Is X2e and n is n2, n2 is 1, 2, 3, 4, or 5 and n2 is 1. In some embodiments 

of the compound of Formula (I) or Formula (II), when X2 is X2 e and n is n2, n2 is 1, 2,3, 4, or 

5 and n2 is 2. In some embodiments of the compound of Formula (II) or Formula (IlI), when X2 

is X2e and n is n2, n2 is 1, 2, 3, 4, or 5 and n2 is 3. In some embodiments of the compound of 
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Formula (II) or Formula (II), when X2 is X2e and n is n2, n2 is I and n2 is 1, 2 or 3. In some 

embodiments of the compound of Formula (II) or Formula (111), when X 2 is X2c and n is n2, n2 is 

2 and n2 is 1, 2 or 3. In some embodiments of the compound of Formula II) or Formula (III), 

when X2 is X2c and n is n2, n2 is 3 and n2 is 1, 2 or 3. In some embodiments of the compound of 

Formula (II) or Formula (1I), when X2 is X2 and n is n2, n2 is 4 and n2 is 1, 2 or 3. In some 

embodiments of the compound of Formula (II) or Formula (111), when X2 is X2c and n is n2, n2 is 

5 and n2 is 1, 2 or 3.  

[0144] In some embodiments of the compound of Formula (II) or Formula (III), the molar 

ratio of X- to Xi is between 1:1 and 110:1. In some embodiments of the compound of Formula 

(II) or Formula (1II), the molar ratio of X3 to Xi is between 1:1 and 50:1. In some embodiments 

of the compound of Formula (II) or Formula (III), the molar ratio of X3 to X1 is between 1:1 and 

10:1. In some embodiments of the compound of Formula (II) or Formula (1II), the molar ratio of 

X3 to Xi is between 1:1 and 5:1. In some embodiments of the compound of Formula (II) or 

Formula (III), the molar ratio of X3 to X1 is between 10:1 and 50:1. In some embodiments of the 

compound of Formula (II) or Formula (I), the molar ratio of X3 to Xi is between 50:1 and 

110:1. In some embodiments of the compound of Formula (II) or Formula (III), the molar ratio 

of X3 to Xi is 1:1. In some embodiments of the compound of Formula (II) or Formula (III), the 

molar ratio of X3 to Xi is 2:1. In some embodiments of the compound of Formula (II) or 

Formula (III), the molar ratio of X3 to X1 iS 3:1. In some embodiments of the compound of 

Formula () or Formula (III), the molar ratio of X3 to Xi is 4:1. In some embodiments of the 

compound of Formula (II) or Formula (1II), the molar ratio of X3 to Xi is 5:1. In some 

embodiments of the compound of Formula (II) or Formula (I)the molar ratio of X 3 to Xi is 

6:1. In some embodiments of the compound of Formula (II) or Formula (III), the molar ratio of 

X3 to X1 is 7:1. In some embodiments of the compound of Formula (II) or Formula (III), the 

molar ratio of X3 to Xi is 8:1. In some embodiments of the compound of Formula (II) or 

Formula (II), the molar ratio of X3 to Xi is 9:1. In some embodiments of the compound of 

Formula (II) or Formula (III), the molar ratio of X3 to Xi is 10:1. In some embodiments of the 

compound of Formula (11) or Formula (I), the molar ratio of Xi to Xi is 11:1. In some 

embodiments of the compound of Formula (II) or Formula (III), the molar ratio of X3 to X1 is 

12:1. In some embodiments of the compound of Formula () or Formula (III), the molar ratio of 

X3 to Xi is 13:1. In some embodiments of the compound of Formula (II) or Formula (III), the 

molar ratio of X3 to Xi is 14:1. In some embodiments of the compound of Formula (II) or 
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Formula (III), the molar ratio of X3 to Xi is 15:1. In some embodiments of the compound of 

Formula (II) or Formula (III), the molar ratio of X3 to Xi is 16:1. In some embodiments of the 

compound of Formula (II) or Formula (III), the molar ratio of X3 to Xi is 17:1. In some 

embodiments of the compound of Formula (II) or Formula (III), the molar ratio of X3 to Xi is 

18:1. In some embodiments of the compound of Formula (II) or Formula (III), the molar ratio of 

X3 to Xi is 19:1. In some embodiments of the compound of Formula (11) ornnula (III), the 

molar ratio of X3 to Xi is 20:1.  

[0145] Xi is 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 

chemical 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 (R-c). 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 cellular components to complete the signal transduction process. Among such 

proteins are IL-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, inflammation and hematopoiesis. 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 (GcMAF) 

polypeptide, a Granulocyte colony-stimulating factor polypeptide, a Granulocyte-macrophage 

colony-stimulating factor polypeptide, a lepatocyte 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-lb polypeptide, 

an Interferon gamma polypeptide, an Interferon type I polypeptide, an Interferon type II 

polypeptide, an Interferon type III polypeptide, an Interleukin polypeptide, an Interleukin 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, aMokine 

polypeptide, a Myonectin polypeptide, a Nicotinamide phosphoribosyltransferase polypeptide, 

an Oncostatin M polypeptide, an Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a 

Proinflamnmatory 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 Tumnor necrosis factor superfamily 

polypeptide, and a vascular endothelial growth inhibitor polypeptide.  

[0147] Growth factors are naturally occurring substances capable of stimulating cellular 

growth, proliferation, healing, and cellular 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 neurotrophic 

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 (i-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.g., an Ephrin Al polypeptide, an 

Ephrin A2 polypeptide, an Ephrin A3 polypeptide, an Ephrin A4 polypeptide, an Ephrin A5 

polypeptide, an Ephrin B Ipolypeptide, an Ephrin B2 polypeptide, and an Ephrin B3 

polypeptide), an Erythropoietin (EPO) polypeptide, a Fibroblast growth factor (FGF) 

polypeptide, a Fibroblast growth factor I (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 (FGF5) polypeptide, a Fibroblast growth 

factor 6 (FGF6) polypeptide, a Fibroblast growth factor 7 (FGF7) polypeptide, a fibroblast 
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growth factor 8 (FGF8) polypeptide, a Fibroblast growth factor 9 (FGF9) polypeptide, a 

Fibroblast growth factor 10 (FGF10) polypeptide, a Fibroblast growth factor I I(FGF11) 

polypeptide, a Fibroblast growth factor 12 (FGF12) polypeptide, a Fibroblast growth factor 13 

(FGF13) polypeptide, a Fibroblast growth factor 14 (FGF14) polypeptide, a Fibroblastgrowth 

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 (FGF2I) polypeptide, a Fibroblast growth factor 22 

(FGF22) polypeptide, a Fibroblast growth factor 23 (FGF23) polypeptide, a Foetal Bovine 

Sonatotrophin (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 I-epatocyte 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-i (IGF-1) polypeptide, an 

Insulin-like growth factor-2 (IGF-2) polypeptide, an Interleukin polypeptide, an IL-I 

polypeptide, an IL- Ipolypeptide, an IL-2 polypeptide or bio-active homolog thereof, an IL-3 

polypeptide, an 11-4 polypeptide, an IL-5 polypeptide, an ]L-6 polypeptide, an IL7 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 I (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 factor (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 (RNLS) polypeptide, an anti-apoptotic survival factor 

polypeptide, a T-cell growth factor (TCGF)polypeptide, a Thrombopoietin (TPO) polypeptide, a 

Transforming growth factor polypeptide, a Transforming growth factor alpha (TGF-a) 

polypeptide, a Transforrning growth factor beta (TGF-f) polypeptide, a Tumor necrosis factor

alpha (TNF-a) polypeptide, a Vascular endothelial growth factor (VEGF) polypeptide, and a 

Wnt Signaling Pathway polypeptide.  

[0148] 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 is the 

Human Mat IL2 wild-type, and another is the Human Mat IL2 wild-type Cys-N-positions. There 

are seven Lys residues identified in the first structure which are available for conjugation (FIG.  

1). 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 

chemistries (FIGS. 2-4).i1, 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 conjugation 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 (II) or Formula (III), or pharmaceutically acceptable salts, solvates, hydrates, isomers, 

or tautomers thereot) is a wild-type human [L-2 polypeptide or a known mutant or variant 

thereof 

[0149] 11-2 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 IL-2 

polypeptides or bio-active homolog polypeptides also have an increased number of cysteines 

compared to wild-type human IL-2 yet retain high affinity for IL-2R, even after conjugation with 

a linker and a therapeutic compound.  

Table 4: IL-2 Polypeptides 

SEQ ID NO Amino acid sequence 
and Name 

SEQ ID NO:1 APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCL 
IL-2 C125S EEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR 
(WT, human) WITFSQSIISTLT 

SEQ|DNO:2 MVKQIESKTAFQEALDAAGDKLVVVDFSATWCGPCKMIKIPFFHSLSE 
UniProtKB/Sw KYSNVIFLEVDVDDCQDVASECEVKCMPTFQFFKKGQKVGEFSGAN 
iss-Prot: KEKLEATINELVGSAM\'LAPTSSSTKKTQLQLEHLLLDLQMILNGINNYK 
P10599.3 NPKLTRLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFH 
(TXN)/UniProt LRPRDLISNIINVIVLELKGSETTFMCEYADETATIVEFLNRWITFSQSIIS 
KB- TLT 
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P60568 (I L2_ 
HUMAN) 
+GSAM linker, 
I1L2 C125S 
m utant 
SEQ ID NO:3 APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKH LQCL 
Human Mat EEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR 
IL2 WT WITFCQSIISTLT 

SEQ ID NO:4 CAPTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQC 
Human Mat LEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR 
IL-2 WT Cys- WITFCQSIISTLT 

[0150] in some embodiments, the fL-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 an amino acid 

sequence of Table 4. 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 least95%,east 96%, at leaet 99%atleast98%,east 99%, at least 99.5%, at least 

99.6%, at least 99.7%, at least 99.8%, at least 99.9%, or 1000 amino acid sequence identity to 

SEQ ID NO: Ior SEQ ID NO:2.  

[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).  

101521 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 affect 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 activatesgene 
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transcription resulting in 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, Antidiuretic 

Hormone, Atrial Natriuretic Peptide, a Calcitonin polypeptide, a Cholecystokinin polypeptide, a 

Corticotrophin-Releasing Erythropoietin polypeptide, a Follicle Stimulating 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.  

[0153] In some embodiments, Xi 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 factor 

polypeptide, a Granulocyte-macrophage colony-stimulating factor polypeptide, a Flepatocyte 

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-lb polypeptide, an Interferon gamma polypeptide, an Interferon 

type I polypeptide, an Interferon type II polypeptide, an Interferon type III polypeptide, an 

Interleukin polypeptide, an Interleukin I 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 Proinflamrnmatory cytokine 

polypeptide, a Promegapoietin polypeptide, a Receptor activator of nuclear factor kappa-B 

ligand polypeptide, a Stromal cell-derived factor I polypeptide, an adrenomedullin polypeptide, 

an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone 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 A5 polypeptide, an Ephrin B1 

polypeptide, an Ephrin B2 polypeptide, an Ephrin B3 polypeptide, a Fibroblast growth factor 

polypeptide, a Fibroblast growth factor I 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 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 Arternin 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-] polypeptide, an Insulin-like growth factor-2 

polypeptide, an IL-i polypeptide, an IL-2 polypeptide or bio-active homolog thereof, an IL-3 

polypeptide, an IL-4 polypeptide, an IL-5 polypeptide, an 11-6 polypeptide, an IL-7 

polypeptide, a Keratinocyte growth factor polypeptide, a Migration-stimulating factor 

polypeptide, a Macrophage-stinulating protein polypeptide, a Myostatin polypeptide, a 

Neuregulin I 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 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, aTransforming growth factor alpha polypeptide, aTransforming growth factor beta 

polypeptide, a Tumor necrosis factor-alpha polypeptide, a Vascular endothelial growth factor 

polypeptide, and a Wnt Signaling Pathway polypeptide.  

[0154] In some embodiments of the compound of Formula (II) or Formula (III), X2 is a linker, 

which can take many forms as shown herein. In some embodiments of the compound of 

Formula (II) or Formula (I), X2 is a cleavable linker. In some embodiments of the compound of 

Formula (II) or Formula (111), X2 is a non-cleavable linker. In some embodiments of the 

compound of Formula (II) or Formula (III), X2is a mixture of X2b and X2c, Wherein X2b is a 

linker that is bound to one Cys residue on Xi, X:e is a linker that is bound to two different Cys 

residues on Xi, n is a combination of n1 and n2, wherein nl corresponds to the number ofX2 

moieties bound to Xi and n2 corresponds to the number Of X2emnoieties bound to Xi, and the 

combination of n Iand n2 has a sum of 2, 3, 4,5, 6, 7, 8, 9, 10, or 11. In some embodiments, 

each X2 bound to Xi is an X2b moiety. In some embodiments, each X2 bound to Xi is an X2 

moiety. In some embodiments of the compound of Formula (II) or Formula (HI), X2 is a linked 

listed in Table 5, wherein the left side of X2, as drawn, is bound to Xi, and the right side of X2, 

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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Table 5: Exemplary X2Linkers 
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[0155 In some embodiments of the compound of Formula (II) or Formula (1II), X2 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-8, 

K-9, K-10, K-1 1, K-12, K-131, K-14, K-1 5, K-16, K-19, and K-20.  

[0156] In some embodiments of the compound of Formula (II) or Formula (III), X2 is a 

cleavable linker and is selected from the group consisting of K-I and K-I9.  

[01571 In some embodiments of the compound of Formula (II) or Formula (III), X2 is a non

cleavable linked selected from the group consisting of K-17 and K-18.  

[01581 In some embodiments of the compound of Formula (II) or Formula (III), X2 is a 

mixture of X2b and X2e, wherein X2 is a linker that is bound to one Cys residue onX1, X2 is a 

linker that is bound to two different Cys residues on X1, n is a combination of ni and n2, 

wherein ni corresponds to the number of X2b moieties bound to Xi and n2 corresponds to the 

number of X2c moieties bound to X 1, and the combination of ni and n2 has a sum of 2, 3, 4, 5, 6, 

7, 8, 9, 10, or 11. In certain such embodiments, X2b is K-1 and X2C is K-19. In some 

embodiments of the compound of Formula (II) or Formula (I)when X2 is a mixture of X2 and 

X2, X2b 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 X2e is K-19. In some embodiments, each X2 bound to Xi is an X2b moiety. In 

certain such embodiments, n is nl, wherein nI corresponds to the number of X2- moieties bound 

to X1 . In some embodiments, each X 2 bound to Xi is an Xe moiety. In certain such 

embodiments, n is n2, wherein n2 corresponds to the number of X2e moieties bound to Xi.  
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[0159] In some embodiments of the compound of Formula (II) or Formula (III), X3 is a 

therapeutic compound as detailed herein.  

[0160] In some embodiments, the compound of Formula (II) orFormula (III) is a compound 

listed inTables 6 and 7, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or 

tautomer thereof wherein Xi is is a biologically active polypeptide or hormone or if the 

compound is of Formula (III), an IL-2 polypeptide or a bio-active homolog polypeptide thereof, 

and n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11. In Table 6, R = H, alkyl, aryl, arylalkyl, glycol ether, or 

an additional glycol linker attaching to the therapeutic compound; q is 1 2, 3, or 4; n Iis 1, 2, 3, 

4, 5, 6, 7, 8, 9, or 10; and n2 is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, wherein the combination of n1 and 

n2 has a sum of 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11.  

Table 6: Exemplary Compounds of Formula (II) or Formula (111) for Treating 

ImmunologicalDisorders 

Compound Structure 
Information 
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Table 7: Exemplary Compounds of Formula (II) or Formula (III) for Treating Cancer 

Compound Structure 
Information 

B-32 
Monomethyl 
auristatin E 
Conjugation 
Cleavable 
linker 

115



WO 2020/014541 PCT/US2019/041486 

B-33 
Viblastifle .' 

Conjugation 

linker . I w -~ 

-----------------------------------------------------------------
B-34~ 

B-35 

Cleavable1 
linker 

116 *~



WO 2020/014541 PCT/US2019/041486 

[B-36 
Clindamycin \--N 

Conjugation 
Cleavable " H 

linker N ,"* N 

-----------------------------------------------------------------------------
B-3N 

IndiuNi 

linkerli 

Conjugation,#N &N< 

CleavableL I:; 

1>117



WO 2020/014541 PCT/US2019/041486 

B-39 

Dasatinib 

Conjugation 
Cleavable 

linker 

NN 
l 1 r

--------------------------------------------------------------------------------------------------- ------------
B-40 

1181



WO 2020/014541 PCT/US2019/041486 

B-41 4

Paclitaxel 
Conjugation 
Cleavable 

linkerHV' 

-- --------------- -----------------------------------------------------------------------------------------------------------

B-42 
Etoposide 
Conjugation 
CleavableH 
linker 

NN' '"' 

B-43 

Gemcitabine 
Conjugation FK 1 
Cleavable 
linker 'O 

119



WO 2020/014541 PCT/US2019/041486 

B-44 

Conjugation N ~ /I 

Cleavable t 

linker0 

NN 

%/ 

B-45 

Fluorouracil 
Conjugation 
Cleavable N ' 

linker ,N AN 

B-4

MethotrexateN 

Conjugation A N.  

Cleavable ' 
linker N

120



WO 2020/014541 PCT/US2019/041486 

B-47 
Doxorubicin 
Conjugation > 
Cleavable 
linker 

B-50 
MMAE 
Conjugation 
Cleavable 
linker 

Nfi 

66 

,~, , N N 

[0161] In some embodiments, the compound of Formula (I) or Formula (III), 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, B8B -9 10, B-11 B-12, B-13, B

14, B-15 13-16, B-17, B-18, B-30, B-31. B-48, and B-49.  

[0162] In some embodiments, the compound of Formula (II) or Formula (III), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof is selected from 

the group consisting of B-1, 3-30,B-31, B-48, and 13-49.  

[0163] In some embodiments, the compound of Formula (11) orFormula (111), ora 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32.  

[01641 In some embodiments, the compound of Formula (II) or Formula (III), 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 3-16, B-17, B-18, B-30, B-31. B-48, and B-49, wherein n is 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: Ior SEQ ID NO:2. In certain such embodiments, the IL-2 

121



WO 2020/014541 PCT/US2019/041486 

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.  

[0165] In some embodiments, the compound of Formula (II) or Formula (III), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof is selected from 

the group consisting of B-1, B-30,1B-31, B-48, and 13-49, wherein n is 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 NO2. 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.  

[0166] In some embodiments, the compound of Formula (II) or Formula (I),or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein 

n is 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 I) NO: Ior 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 IL-2 polypeptide or 

the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ 

ID NO:1.  

101671 In some embodiments, the compound of Formula (II) or Formula (III),or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from 

the group consisting of 3-1, B-2, 3-3, 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 n is 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 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 SEQID 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 ID NO:2. In 

someembodiments, 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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[0168] In some embodiments, the compound of Formula (II) or Formula (II), 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 n is 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 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: Ior 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 IL-2 polypeptide or the bio-active homolog polypeptide thereof 

comprises the amino acid sequence set forth in SEQ ID NO:1.  

[0169] In some embodiments, the compound of Formula (I) orFormula (III), ora 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein 

n is 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 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: Ior 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 IL-2 polypeptide or the bio-active homolog polypeptide 

thereof comprises the amino acid sequence set forth in SEQ ID NO:1.  

[0170] In some embodiments, the compound of Formula (11) or Formula (III), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from 

the group consisting of B-1, B-2, B-3, 3-4,1B-5, 3-6,1B-7, 3-8,13-9,3-10,13-11, B-12, 13-13, B

14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein n is I 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 ID NO: Ior 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 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 (II) or Formula (III), 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-30,13-31, B-48, and B-49,whereinn is I or2, 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 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 IL-2 polypeptide or the bio-active homolog polypeptide 

thereof comprises the amino acid sequence set forth in SEQ ID NO:I 

[0172] In some embodiments, the compound of Formula (II) orFormula (III), ora 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein 

n is 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 ID NO: Ior 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 IL-2 polypeptide or 

the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ 

ID NO:1.  

[0173] In some embodiments, the compound of Formula (II) or Formula (Il), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from 

the group consisting of B-1, 13-2, B-3, 13-4,13-5,13-6,13-7,13-8,13-9,13-10, B-11, 13-12, 13-13,13

14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein n is I or 2, 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% 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 11) 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 11) NO:1.  

[01741 In some embodiments, the compound of Formula (II) or Formula (III), 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 n is I or 2, 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 

9%, at lcast 97%0, 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:I 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 IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid 

sequence set forth in SEQ ID NO:1.  

[0175] In some embodiments, the compound of Formula (II) orFormula (I), ora 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein 

n is 1 or 2, 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 995%, 

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 NO2. 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.  

[0176] In some embodiments, the compound of Formula (II) orFormula (III), ora 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from 

the group consisting of B-1, B-2, B-3,1 B-4, B-5,1 B-6, B-7,1 B-8, B-9, 13-10, B-11, B-12, B-13, 13

14, 13-15, 13-16, 13-17, B-18, B-30, B-31, B-48, and B-49, wherein n is 3 or 4, 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. 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 I) NO:1.  

[0177] In some embodiments, the compound of Formula (II) orFormula (III), ora 

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 n is 3 or 4, 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: Ior 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 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 (II) or Formula (III), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein 

n is 3 or 4, 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 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 IL-2 polypeptide or 

the bio-active homolog polypeptide thereof comprises the amino acid sequence set forth in SEQ 

ID NO:1.  

[0179] In some embodiments, the compound of Formula (II) or Formula (III), 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, 13-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein n is 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 

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 

IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid 

sequence set forth in SEQ ID NO:1.  

[0180] In some embodiments, the compound of Formula (II) orFormula (III),ora 

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 n is 3 or 4, 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/ amino acid sequence identity to SEQ ID NO: Ior 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 

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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[01811 In some embodiments, the compound of Formula (II) or Formula (II), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein 

n is 3 or 4, 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% amino acid sequence 

identity to SEQ ID NO: Ior 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 IL-2 polypeptide or the bio-active homolog polypeptide 

thereof comprises the amino acid sequence set forth in SEQ ID NO:1.  

101821 In some embodiments, the compound of Formula (II) or Formula (III),or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is selected from 

the group consisting of B-1, 13-2, B-3, 3-4, 3-5, 3-6, 3-7, 13-8, 3-9, 13-10, B-11, B-12, 3-13, B

14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein n is 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:I 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 IL-2 polypeptide or the bio-active homolog polypeptide 

thereof comprises the amino acid sequence set forth in SEQ ID NO:1.  

101831 In some embodiments, the compound of Formula (11) or Formula (III),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 n is 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 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 N():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.  

[0184] In some embodiments, the compound of Formula (II) or Formula (EI), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-32, wherein 

i is 5 or 6, and Xi is an L-2 polypeptide or a bio-active homolog polypeptide thereof 

comprising an amino acid sequence set forth in SEQ ID NO: Ior SEQ ID NO:2. In certain such 

embodiments, the IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the 
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amino acid sequence set forth in SEQ ID NO2. 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.  

[0185] in some embodiments, the compound of Formula (II)or Formula (III), ora 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof is selected from 

the group consisting of 13-1, 3-2, 13-3, -4,B-5, 13-6,B-7, 13-8,B-9,13-10,13-11, B-12, 13-), B

14, B-15 B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein n 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% 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 

IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid 

sequence set forth in SEQ ID NO:1.  

[0186] In some embodiments, the compound of Formula (II) orFormula (III), ora 

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 n 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% 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 I) 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 I) NO:1.  

[01871 In some embodiments, the compound of Formula (II) or Formula (III), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is 13-32, wherein 

n 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% amino acid sequence 
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identity to SEQ ID NO: Ior 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 IL-2 polypeptide or the bio-active homolog polypeptide 

thereof comprises the amino acid sequence set forth in SEQ ID NO:1.  

[01881 In some embodiments, the compound of Formula (II) or Formula (III), or a 

pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, X2is a mixture of 

X2 and X2c, wherein X2b is a linker that is bound to one Cys residue on X1, X2c is a linker that is 

bound to tvo different Cysresidues on X1 , n is a combination of n and n2, wherein the 

combination of n1 and n2 has a sum of 1, 2, 3, 4, 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 NO:2. In certain such embodiments, the compound of Formula (II) or Formula 

(III), or a pharmaceuticals acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-49.  

In certain such embodiments, ni is 2 or3 and n2 is 1. In certain such embodiments, ni is 2 and 

n2 is 1. In some embodiments, n Iis 3 and n2 is 1. In some embodiments, the compound of 

Formula (II) or Formula (III), or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or 

tautomer thereof, is B-49, wherein Xi is an IL-2 polypeptide or a bio-active homolog 

polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO:I or SEQ ID 

NO:2, and n1 is 2 or 3 and n2 is 1. In some embodiments, the compound of Formula (II) or 

Formula (III), or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer 

thereof, is B-49, wherein X, is an IL-2 polypeptide or a bio-active homolog polypeptide thereof 

comprising an amino acid sequence set forth in SEQ ID NO:2, and n is 2 or 3 and n2 is I. In 

some embodiments, the compound of Formula (II) or Formula (III), or a pharmaceutically 

acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is B-49, wherein 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, and n iIs 2 or 3 and n2 is 1.  

[0189] In some embodiments, the compound of Formula (II) or Formula (III), or a 

pharnaceutically acceptable salt, solvate, hydrate, isomer, or tautomer thereof, X2is a mixture of 

X2b and X2 c, wherein X2 is a linker that is bound to one Cys residue on X1, X2 e is a linker that is 

bound to two different Cys residues on Xi, n is a combination of n Iand n2, wherein the 

combination of nl and n2 has a sum of 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 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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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 compound of Formula (II) or Formula (III), or a pharmaceutically 

acceptable salt, solvate, hydrate, isomer, or tautomer thereof, is 13-49. In certain such 

embodiments, nI is 2 or 3 and n2 is 1. In certain such embodiments, ni is 2 and n2 is 1. In some 

embodiments, n Iis 3 and n2 is 1. In some embodiments, the compound of Formula (II) or 

Formula (III), or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or tautomer 

thereof, is B-49, wherein 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 995%, 

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 ni is 2 or 3 and n2 is 1. In some embodiments, 

the compound of Formula (II) or Formula (III), or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, is B-49, wherein X, 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% amino acid sequence identity to SEQ ID NO:2, and ni is 2 or 3 and n2 is 1. In some 

embodiments, the compound of Formula (II) or Formula (III), 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 

least 99.9%, or 100% amino acid sequence identity to SEQ ID NO:1, and nI is 2 or 3 and n2 is 

1.  

[0190] The disclosure is directed to compounds as described herein and pharmaceutically 

acceptable salts, solvates, hydrates, isomers, or tautomers thereof. The use of the terms "salt," 

"hydrate," solvatee," 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 isomers) 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 cis 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).  

101921 The compounds of the disclosure may contain asymmetric or chiral centers, and, 

therefore, exist in different stereoisomeric forms. The term "stereoisomers" 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 

"stereoisomer" may refer to any member of this set of compounds. For instance, a stereoisomer 

may be an enantiomer or a diastereomer. It is intended that all stereoisomeric 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 1:1 mixture of a 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 be in 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)-enantiomer. 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 

stereogenic centers with different relative configurations may be considered to be diastereomers.  

The term "diastereomer" may refer to anymember 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 mixture 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 

least 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 

less than 5%,or less than 4%, or less than 3%, or less than2, 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 grans 

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 enantiomer.  

101961 In some embodiments, the pharmaceutical compositions of the disclosure may be 

enriched to provide predominantly one diastereomner 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 

least 96, at least 97, at least 98, 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 

less than 1% as compared to the amount of other disastereomers, e.g., in the pharmaceutical 

composition or compound mixture.  

[0197] Diastereomeric mixtures can be separated into their individual diastereomners 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 into 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 enaniuomers. 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 (I), (II), 

or (III), or pharmaceutically acceptable salts, solvates, hydrates, or tautomers thereof, or 

pharmaceutical compositions comprising the compounds, or pharmaceutically acceptable salts, 

solvates, hydrates, or tautomers thereof, wherein the isomeric form and/or stereochemistry is not 

determined. All isomers, including stereoisomers, of Formula (1), (11), or (III), or 

pharmaceutically acceptable salts, solvates, hydrates, or tautomers thereof, are hereby included 

in the disclosure.  

[0200] 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, calcium, calcium edetate, 

camsylate, carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate, edisylate, estolate, 

esylate, fiunarate, gluceptate, gluconate, glutamate, glycollylarsanilate, hexafluorophosphate, 

hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide, 

sethionate, lactate, lactobionate, laurate, magnesium, malate, maleate, mandelate, mesylate, 

methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate, N-methylglucamine 

ammonium salt, 3-hydroxy-2-naphthoate, oleate, oxalate, palmitate, pamoate, 1,1-methene-bis

2-hydroxy-3-naphthoate, einbonate, pantothenate, phosphate/diphosphate, pirate, 

polygalacturonate, propionate, p-toluenesulfonate, salicylate, stearate, subacetate, succinate, 
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sulfate, 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 inorganic 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 acid, citric acid, cyclamic acid, dodecylsulfuric 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, isobutyric acid, lactic 

acid, lactobionic acid, lauric acid, maleic acid, malic acid, malonic acid, mandelic acid, 

methanesulfonic acid, mucic acid, naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid, 

1-hydroxy-2-naphthoic acid, nicotinic acid, oleic acid, orotic acid, oxalic acid, palmitic acid, 

pamoic acid, propionic acid, pyroglutamic acid, pyruvic acid, salicylic acid, 4-aminosalicylic 

acid, sebacic acid, stearic acid, succinic acid, tartaric acid, thiocyanic acid, p-toluenesulfonic 

acid, trifluoroacetic acid, undecylenic acid, and the like.  

[0202] "Pharmaceutically acceptable base addition salt" may refer to those salts that retain the 

biological 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 organic 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, zinc, 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, diethanolamine, 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.  

[0203] (ompounds of the disclosure may exist as solvates. The term solvatee" may refer to 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.  

102041 The compounds described herein further include all pharmaceutically acceptable 

isotopically 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 tritium. Certain 

isotopically labeled compounds of this disclosure, for example, those incorporating a radioactive 

isotope, may be useful in drug and/or substrate tissue distribution studies. The radioactive 

isotopes tritium, i.e., H, and carbon 14, i.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-life or reduced dosage 

requirements, and hence may be preferred in some circumstances. Suitable isotopes that may be 

incorporated in compounds described herein include but are not limited to_7H(also written as D 

for deuterium), 3H (also written as T for tritium), 1C, 13C, 1 C, 3 N, 1N, 1,170, 18, 'F, 35s, 

bCl ,I3 r, '5Br,3 , 77B13r, 1I, f41, I, andi. Substitution with positronemittingisotopes, 

such as "C, "F, O, and 3 N, can be useful in Positron Emission Topography (PET) studies.  

Methods of Synthesizing the Compounds 

[02051 The compounds of the present disclosure (e.g., a compound of Formula (1), (II), or 

(I1)), 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 (111)), or 

pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, may be 

prepared bymethods 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), (11), or (III)), 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 (), (II), or (III)),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 stereoisomers (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 subjected to chiral purification as described herein 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 nay be 

affected by any suitable method known in the art. See, for example, "Stereochemistry of 

Organic Compounds," by E. L. Eliel, S. -. Wilen, and L. N Mander (Wiley-nterscience., 1994).  
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[0208] The compounds described herein (e.g., a compound of Formula (I), (II), or (III)), 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.  

[02091 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 thereof, 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: "Molecular 

Cloning: A Labortory Manual," second edition (Sambrook et al., 1989); "Oigonucleotide 

Synthesis" (M. J. Gait, ed., 1984); "Anial Cell Culture" (R. I. Freshney, ed., 1987); "Methods 

in Enzymology" (Academic Press, Inc.); "Current Protocols in Molecular Biology" (F. M.  

Ausubel et al., eds., 1987, and periodic updates); "PCR: The Polymerase Chain Reaction," 

(Mullis et al., eds., 1994). Singleton et al., Dictionay of. icrobioiogy ndJolecular Biooy 

2nd ed., J. Wiley & Sons (New York, N.Y. 1994), and March, Advanced Organic Chemisry 

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.  

Cleavable Linkers 

102101 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 successful 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 I herein. The amino group of Valine is initially protected 

with a Fluorenvimethyloxycarbonyl (Fmoc) group, followed by the activation of the carboxylic 

acid group with N-Hydroxysuccinimide (NHS) to form compound 3. Compound 3 can then be 

reacted with either citrulline or alanine in an aqueous solution of NaIC03 with DMF and TH-F 

present to ensure proper solubility. The resulting compound 4 can be coupled to para

137



WO 2020/014541 PCT/US2019/041486 

aminobenzylalcohol group (PABOH) using N-ethoxycarbonvl-2-ethoxv-1,2-dihvdroquinoline 

("EEDQ"), which leads to the formation of compound 5.[20] Removal of the Fmoc group may 

be carried out with diethyl amine in DMIF at room temperature to give amino-alcohol 6.  

Scheme I 

'OH Fmoc-CI,NaHCO3   NHS, DCC 
H2N DIoxaneH0- RT Fmoc-N THF, C Fmoc- N.¾ N' 

H 

Cit, NaHCO 3 
DMF, THF, H20 

Y 'OH 0 
H H 

Fmoc-N ' N PABOH. EEDQ Fmoc--N 1 0H 
o 0CMI, MeGIHH 

Et;NH NH NH 

DMF 4 N 

H H H 
NN N N 

H-.NN",N 
H 

MHPf H || H 
O - DMFN H iH 

NH C N NH 

0 NH2 R O NH

R is H, CI, Br, or 1.  

[0211] To improve 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 yields to give compound I1-a as shown herein in Scheme 

2[14] Subsequent reaction of compound 6 with MHPf in DMF can provide a very good yield of 

compound MC-Val-Cit-PABOH, compound 7.  
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Scheme 2 
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[0212] As shown in Scheme 3, the MC-Val-Cit-PABOI 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, NN

disuccinimidyl carbonate can be used in a similar 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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[02141 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 yield of compound 15.  
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Scheme 4 
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[0215] As shown in Scheme 5, the free amine may then then reacted with PEGylated 

bis(sulfosuccinirnidyl)suberate (BS(PEG)s) to effect the fonnation of the monosubstituted amide 

or compound 16.  
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Scheme 5 

HN 

102161 Alternatively, as shown in Scheme 6, the a, p-Bis(pentafluorphenyl-propionate) 
penta(ethylene-glycol) (Bis-dPEG-PFP ester) can be used to generate the mono-substituted 

amide for greater stability in the subsequent conjugation to proteins in aqueous solutions. The 

second activation occurs by transforming the hydroxyl group into a chloride atom forming 

compound 13. This reaction may be conducted in DMF, using thionyl chloride as the halogen 

source. After isolation of the chloride through precipitation of the product, the chloride product 

13 undergoes an in-situ Finklestein reaction to generate the more reactive iodide species. The 

iodide species which reacts with secondary, tertiary and heteroaryl 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 6 is Cl, 1, 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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replaced by reacting 4-hydroxy-3-nitrobenzaldehyde with silver oxide in acetonitrile resulting in 

the formation of compound 20. Reduction of the formal group with sodium borohy dride in 

methanol to give compound 21, may be followed by the reduction of the nitro group by 

palladium hy droxide to give the amino alcohol 22.  
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Scheme 7 
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[02181 As shown in Scheme 8, the amino group of compound 22 can be selectively reacted 

with (91--fluoren-9-yl)methyl (3-chlioro-3-oxopropyl)carbamate followed by the formation of the 

unsymmetrical p-nitrophenyl carbonate using Bis(4-nitrophenyl)carbonate. 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 diethylamine gives compound 27.  
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Scheme 8 
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102191 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 IL-2 polypeptides.  

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

heterobifunctional cross-linking reagent MC-OSu, or the highly reactive and more stable MHPf 

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

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

amide or alternatively with the more stable Bis-dPEQ-PFP ester.  
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Scheme 9 
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Scheme 10 
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[0220] The use of succinimidyl-4-(N-maleimidoethyl)cyclohexane-I-carboxylate (SMCC, 

32) as a heterobifinctional 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 established 

on multigram scale starting with trans-4-(aminomethyl)cyclohexane carboxylic acid 31.  

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

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

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

Scheme 12 

0 

8 9 10 

N F 

R = H, CD Br an-d 

[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 maleimnide, 

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 mnaleic anhydride (with or- without halogens) with 6-aminohexanoic acid in refluxing acid to 

give a near quantitative yield of compound 10. Carboxylic acid 10 was converted to the 

pentafluoro ester through a DCC coupling in ethyl acetate to give compound 11. 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 Syntheses of Linkers of the Disclosure 
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102221 As shown in Scheme 13, glycols of various lengths may be reacted with acatalytic 

amount of sodiumnmetal under anhiydrous condition to promote the addition to ten-butylIacrlate 

for the Michael Addition product 55. Next, maleimide may be reacted with glycol under 

Mitsunobu conditions to produce compound 56 in 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 58. An alternative approach to 

the formation of the pentafluorophenol ester is the reaction of the carboxylic acid with 

perfluorophenyl 2,2,2-trifluoroacetate (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 allow for the introduction 

of halogenated maleimides as well as the thiophenol derivatives.  
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[0223] 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 for 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, n is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10.  

Scheme 14 
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[02241 Glycol 68 in Scheme 15 has a terminal chloride, which is 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 

70. The hydroxyl group may then be finally converted to a bromide using triphenylphosphine 

and carbon tetrabromide.  

Scheme 15 
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[0225] In Scheme 16, the diiodinated glycol is reacted with the Bis-Boc-carbamate to produce 

the Bis-Boc protected amino-iodo-glycol 73.  

Scheme 16 
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Pharmaceutical Compositions and Administration 

[0226] Compounds of the present disclosure (e.g., a compound of Formula (II) or (III)),or 

pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, may be used 

on their own but will generally be administered in the form of a pharmaceutical composition, in 

which one or more disclosed compounds, is in association with a pharmaceutically acceptable 

carrier. Conventional procedures for the selection and preparation of suitable phannaceutical 

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 in 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 (ompounds of the present disclosure (eg., a compound of Formula (II) or (III)), or 

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

pharmaceutical compositions of the disclosure can be administered in a variety of ways 

including enteral, parenteral and topical routes of administration. For example, suitable modes of 

administration include subcutaneous, iontophoretic, intravenous, intramuscular, intraperitoneal, 

subdural, intratumor, intertumor, and the like.  

[02281 In some embodiments, the compounds of the present disclosure (e.g., a compound of 

Formula (II) or (III)), 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, intratumorali, 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 techniques. 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 (III)), or pharmaceutically acceptable salts, hydrates, 

solvates, isomers, or tautomers thereof, is for intravenous administration.  

[0229] 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 is 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 is 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 (11) or (III)), or phannaceutically 

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, disaccharides, starch, gelatin, cellulose, methyl cellulose, 

sodium carboxymethyl cellulose, dextrose, hydroxypropyl-p-cyclodextrin, 

polyvinylpyrrolidinone, low melting waxes, ion 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 (II), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or 

tautomers thereof, and a pharmaceutically acceptable carrier.  

[0233] The disclosure includes pharmaceutical compositions comprising one or more 

compounds of Formula (II), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or 

tautomers thereof, and a pharmaceutically acceptable carrier, 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-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.  

152



WO 2020/014541 PCT/US2019/041486 

[0234] The disclosure includes pharmaceutical compositions comprising one or more 

compounds of Formula (II), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or 

tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or more 

compounds of Formula (I) is 13-32.  

[02351 The disclosure includes pharmaceutical compositions comprising one or more 

compounds Formula (III), 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 (III) 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, 13-15, B-16, B-17, B-18, B-30, B-31, B-48, 

and 13-49.  

[02371 The disclosure includes pharmaceutical compositions comprising one or more 

compounds of Formula (I1), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or 

tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or more 

compounds of Formula (III) is 1-32.  

[02381 The term "carrier," as used in this disclosure, may encompass carriers, excipients, and 

diluents, and means a material, composition, or vehicle, such as a liquid or solid filler, diluent, 

excipient, solvent or encapsulating material, involved in carrying 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 

limitation any adjuvant, carrier, excipient, glidant,sweeteningagent,diluent,preservative, 

dye/colorant, flavor enhancer, surfactant, wetting agent, dispersing agent, suspending agent, 

stabilizer, isotonic agent, solvent, surfactant, or emulsifier that has been approved by the United 

States Food and Dru gAdministration as being acceptable for use in humans or domestic 

animals. In some embodiments, the term "pharmaceutically acceptable carrier" maymean a non

toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation 

auxiliary of any type.  

[0239] Pharmaceutical compositions of the present disclosure may be in any form suitable for 

the intended method of administration, including, for example, a solution, a suspension, or an 

emulsion. Liquid carriers are typically used in preparing solutions, suspensions, and emulsions.  
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Liquid carriers contemplated for use in the practice of the present disclosure include, for 

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. Suitable 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 oil, and the like. 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.  

[0240] 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 oil may be employed including synthetic monoor diglycerides. In 

addition,fatty acids such as oleic acid can be useful in the preparation of injectable 

pharmaceutical compositions.  

[0241] The injectable pharmaceutical compositions can be sterilized, for example, 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.  

[02421 In order to prolong the effect of one or more compounds of the disclosure, it may 

desirable to slow the absorption of the one or more compounds of the disclosure from 

subcutaneous or intramuscular 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.  

102431 The compounds of the present disclosure (e.g., a compound of Formula (II) or (II)or 

pharnaceutically acceptable salts, hydrates, solvates, isomers, 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 multilamellar hydrated liquid crystals that 

are dispersed in an aqueous 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 Fornula (II) or (111)), or pharmaceutically acceptable salts, hydrates, 

solvates, isomers, or tautomers thereof, carriers, stabilizers, preservatives, excipients, and the 

like. Possible lipids may include the phospholipids and phosphatidyl cholines (lecithins), both 

natural and synthetic. Methods to form liposomes are known in the art.  

Methods of, and Usesfor Treating Cancers and Immunological 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 (II) or (III)), 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 (II) or (II)), 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 (II) or (III)), 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" or 

"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 (II) or (III)), 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 least one 

symptom of the subject's disorder. Treating may include curing, improving, or at least partially 

ameliorating the disorder.  

[02471 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 (II) or (I)), or 

pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, wherein the 

disorder is 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 (II) or (1II), or a pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer 

thereof), wherein the disorder is an immunological disorder or cancer.  

[0249] The present disclosure provides for use of a compound of the present disclosure (e.g., a 

compound of Formula (II) or (II)), or pharmaceutically acceptable salts, hydrates, solvates, 

isomers, or tautomers 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.  
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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 (Ior a 

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 is 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 (II) or (III)), or pharmaceutically acceptable salts, hydrates, solvates, 

isomers, 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 (II) or (II), or a 

pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof) for treating a 

disorder in a subject in need thereof 

[0253] The present disclosure provides for use of a compound of the present disclosure (e.g., a 

compound of Formula (II) or (111)), 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 (II) or (III), or a 

pharmaceutically acceptable salt, hydrate, solvate, isomer, 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 (II) or (II)), 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 (II) or (III), or a pharmaceutically acceptable 

salt, hydrate, solvate, isomer, 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.  

[0257] In some embodiments, the methods, uses, medicaments, or compounds for use of the 

disclosure include one or more compounds Formula (bor pharmaceutically acceptable salts, 

hydrates, solvates, isomers, or tautomers thereof.  
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[0258] 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 (II )are selected from the group consisting of B-1, B-2, B-3,B-4, B-5,B-6, 3-7, B-8, 3

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.  

[0259] In some embodiments, the methods, uses, medicaments, or compounds for use of the 

disclosure include one or more compounds of Formula (II), or pharmaceutically acceptable salts, 

hydrates, solvates, isomers, or tautomers thereof, wherein the one or more compounds of 

Formula (II) is B-32.  

[0260] In some embodiments, the methods, uses, medicaments, or compounds for use of the 

disclosure include one or more compounds Formula (III), 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 (111), or pharmaceutically acceptable 

salts, hydrates, solvates, isomers, or tautomers thereof, wherein the one or more compounds of 

Formula (III) are selected from the group consisting of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, 

B-9,13-10, B-11, B-12,[3-13,[3-14,B-15, B-16,13-17,B-18, B-30,13-31, 3-48, and B-49.  

[02621 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 (1II) is B-32.  

[0263] 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 (II), or pharmaceutical acceptable salts, hydrates, solvates, 

isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, 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-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18 3-30, B-31, 3

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 (II), or pharmaceutically acceptable salts, hydrates, solvates, 

isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or 

more compounds of Formula (II) is B-32.  

[0266] In some embodiments, the methods, uses, medicaments, or pharmaceutical 

compositions for use of the disclosure include pharmaceutical compositions comprising one or 

more compounds Formula (III), or pharmaceutically acceptable salts, hydrates, solvates, 

isomers, or tautomers thereof, and a pharmaceutically acceptable carrier.  

[02671] 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 (II), or pharmaceutically acceptable salts, hydrates, solvates, 

isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or 

more compounds of Formula (III) are selected from the group consisting of B-1, B-2, B-3, B-4, 

B-5, B-6,B-7, B-8,[3-9, 13-10,B-11, B-12, 13-13, 13-14, B-15,B-16,3-17, 13-18,13-30, 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 (III), or pharmnaceutically acceptable salts, hydrates, solvates, 

isomers, or tautomers thereof, and a pharmaceutically acceptable carrier, wherein the one or 

more compounds of Formula (III) is B-32.  

[0269] 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 Still's disease, Agammaglobulinemia, Alopecia areata, Amyloidosis, 

Ankylosing spondylitis, Anti-GBM/Anti-TBM nephritis, Antiphospholipid syndrome, Asthma, 

Atherosclerosis, Autoimmune angioedema, Autoimmune dysautonomia., Autoimmune 

encephalomyelitis, Autoimmune hepatitis, Autoimmune inner ear disease (AIED), Autoimmune 

myocarditis, Autoimmune oophoritis, Autoimmune orchitis, Autoimmune pancreatitis, 

Autoimmune retinopathy, Autoimmune thyroid disease, Autoimmune urticaria, Axonal & 

neuronal neuropathy (AMAN), Balo disease, Behcet's disease, Benign mucosal 

159



WO 2020/014541 PCT/US2019/041486 

pemphigoid, Bullous pemphigoid, Castleman disease (CD), Celiac disease, Chagas disease, 

Chronic inflammatory demyelinating polyneuropathy (CIDP), Chronic recurrent multifocal 

osteomyelitis (CRM/IO), Churg-Strauss Syndrome (CSS) or Eosinophilic Granulomatosis 

(EGPA), Cictricialpemphigoid, 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, Eosinophilic esophagitis (EoE), Eosinophilic fasciitis, Erythema nodosum, 

Essential mixed cryoglobulinernia, Evans syndrome, Fibromalgia, Fibrosing alveolitis, Giant 

cell arteritis (temporal arteritis), Giant cell myocarditis, Glomerulonephritis, Goodpasture's 

syndrome, Granlomatosis 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 (PG), 1idradenitis 

Suppurativa (IS) (Acne Inversa), 1-lypogammalglobulinemia, 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 I 

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 MMNCB, 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 I, II, or III, Polymyalgia rheumatica, 

Polymyositis, Postmyocardial 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, R-eflex sympathetic dystrophy, R-elapsing polychondritis, Restless legs 

syndrome (RLS), Retroperitoneal fibrosis, Rheumatic fever, Rheumatoid arthritis, Sarcoidosis, 

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-Koyanagi-Harada Disease, and Wegener's granulomatosis 

(or Granulomatosis with Polyangiitis (GPA)).  

[0270] 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 for 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 (e.g., a compound of Formula (I) or (111)), 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 (II) or (III)), or pharmaceutically acceptable salts, hydrates, 

solvates, isomers, or tautomers thereof or pharmaceutical compositions as described herein, or 

in combination with other agents used in the treatment or prevention of disorder, or both.  

102721 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.  

[0273] In addition, the compounds of the present disclosure (e.g., a compound of Formula (II) 

or (III)), 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 (II) or (III)), 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) 5 3 "1 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 (II) 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 clinical dosage or at lower doses. Dosage levels of the active 

compounds (e.g., a compound of Formula (II) 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.  

[0275] 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 (eg., a compound of Formula (II) or(I) 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.  

102761 The amount of a compound of the disclosure (e.g., a compound of Formula (lI) or 

(III)), or a pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomner thereofthat 

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.  

10277] 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 1 d', preferably from 
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about I mg kg d' to about 20 ing kg-1 d-', and most preferably from about 10 ing kg-1 d- to 

about 10 mg kg- d4 of a compound of the present disclosure (e.g., a compound of Formula (II) 

or (III)), or a pharmaceutically acceptable salt, hydrate, solvate, isomer, or tautomer thereof, 

which may be administered in one or multiple doses.  

[02781 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 106 to 150 x 106 IU/day for an average human body weight).  

Dosage ranges described herein are provided as the dose that is administered in a one day period 

of time, in terms of the body surface area (in2 ), and international units (IU). A daily dose may be 

fractionated into 1, 2, 3, or 4 separate doses over a day. Accordingly, a low dose of a compound 

of the disclosure (e.g., a compound of Formula (II) or (II)), 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 106 to not more than about 5 x 

international unit (I)/m 2/day, not more than about 4 x 0IU/m2/day, not more than about 3 

x 2 10 U/m2/day, not more than about 2 x 106 IU/m2/day, not more than about x I'U/m2/day.  

Preferably the dose is at least about 0.1 x106 IU/m2/day, at least about 0.2 x106 IU/m2/day, at 

least about 0.3 x 106Hi/m 2/day; and may be from about 0.4 x 106 /m2/day, 0.5 x106 

IU/m 2/day, 0.6 x 106 IU/m2/day, 0.7 x 106 IU/m 2/day, 0.8 x 106 IU/m 2/day, 0.9 x 106 I/m 2/day, 

1 x 106 HI/m 2/day, or 2 x 106 IUi/m 2/day.  

Kits 

[0279] A"kit" as used herein may include a container for containing at least one 

pharmaceutical composition or compound (e.g., a compound of Formula (II) or (III)), 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 foil 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. It 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 is a battery-powered micro-chip memory coupled with a liquid 

crystal readout, or audible reminder signal that, for example, reads out the date that the last daily 

dose has been taken and/or reminds one when the next dose is to be taken.  

[0281] The kits of the present disclosure may also include, in addition to one or more 

compounds (e.g., a compound of Formula (II), or (III)), 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 (II) or 

(III)), or pharmaceutically acceptable salts, hydrates, solvates, isomers, or tautomers thereof, or 

pharmaceutical compositions of the present disclosure orin 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 (II) or (III)), or pharmaceutically 

acceptable salts, hydrates, solvates, isomers, or tautomers thereof, or pharmaceutical 

compositions of the present disclosure or at different times.  

[02821 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 administration, (b) directions for use, or both.  

[0283] The foregoing may be better understood by reference to the following examples, that 

are presented for illustration and not to limit the scope of the disclosed concepts.  

Exemplary Embodiments 

[02841 Some embodiments of this disclosure are of Embodiment I, as follows: 

[0285] Embodiment I-. A compound having the structure: 

X1-[X2- (X3)m], 

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

wherein: 

nis an integer between I and 10; 
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n is an integer between I and 11; 

Xi is [L-2 or a bio-active homolog thereof; 

X2 is a linker; and 

X3 is a therapeutic compound.  

[0286] Embodiment 1-2. The compound of Embodiment 1-1, whereinX3 is a oncolytic drug.  

[0287] Embodiment 1-3. The compound of Embodiment 1-1, wherein X- is an 

immunosuppressive drug.  

[0288] Embodiment 1-4. The compound of Embodiment 1- 1, wherein X2 is a cleavable linker.  

[0289] Embodiment 1-5. The compound of Embodiment I-1, whereinX2is a non-cleavable 

linker.  

[0290] Embodiment 1-6. The compound of Embodiment 1-1, whereinX2 is bound to Xi at a 

Cys residue thereof 

[0291] Embodiment 1-7. The compound of Embodiment 1-6, whereinX 3 is a oncolytic drug.  

[0292] Embodiment 1-8. The compound of Embodiment 1-6, whereinX3 is an 

immunosuppressive drug.  

[0293] Embodiment -9. The compound of Embodiment 1-6, wherein X2is a cleavable linker.  

102941 Embodiment I-10. The compound of Embodiment 1- 6, wherein X2 is a non-cleavable 

linker.  

[0295] EmbodimentI-11. Thecompoundof Embodiment I-,whereinX2is bound to Xi at a 

Lys residue thereof.  

[0296] Embodiment -12.Thecompoundof Embodiment-1l,wherein X3 is a oncolytic 

drug.  

[0297] Embodiment-13. Thecompoundof EmbodimentI-11, whereinXi isan 

immunosuppressive drug.  

[0298] Embodiment -14. The compound of Embodiment -1, whereinX2 is a cleavable 

linker.  

[0299] EmbodimentI-15. Thecompoundof Embodiment-1l,whereinX2 isanon-cleavable 

linker.  

[0300] Embodiment-16. The compound of Embodiment 1-1, whereinn is an integerbetveen 

2 and 9.  
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[0301] Embodiment -7. The compound of Embodiment I-18, wherein nis aninteger 

between 3 and 8.  

[0302] Embodiment-18. The compound of Embodiment I-1, wherein n is an integer between 

4and7.  

[03031 EmbodimentI-19. The compound of Embodiment 1-17, wherein n is 5 or 6.  

[0304] Embodiment I-20. A method of treating a disease in a subject, comprising 

administering to said subject a therapeutically effective amount of the compound of Embodiment 

I- Iin a pharmaceutically effective carrier.  

[0305] Some embodiments of this disclosure are of Embodiment II, as follows: 

[0306] Embodiment I-1. A compound having a structure of Formula (I): 

X2a --- (X3). (I), 

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

wherein: 

i is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

X2a is a linker; and 

X3 is a therapeutic compound.  

[0307] Embodiment 11-2. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment II-1, wherein i is 1.  

[0308] Embodiment 11-3. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment II-1, wherein m is 2, 3, 4, 5, 6, 7, or 8.  

103091 Embodiment 11-4. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment II-1, wherein i is 1, 2, or 3.  

[0310] Embodiment 11-5. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-1, wherein in is 2, 3, 4, or 5.  

[0311] Embodiment I1-6. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-5, wherein X2a is a 

cleavable linker.  

[0312] Embodiment 11-7. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-1 to 11-5, wherein X2a is a 

non-cleavable linker.  
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[0313] Embodiment 11-8. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-6, wherein X2a is 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 1, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker.  

[03141 Embodiment 11-9. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-8, wherein X2ais selected from the group 

consisting of L-1 and L-19.  

[0315] Embodiment 11-10. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-7, wherein X2a is selected from the group 

consisting of L-17 and L-18.  

103161 Embodiment 11-11. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-10, wherein X3 is an 

immunomodulating agent.  

[03171 Embodiment 11-12. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to I-1 l, 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.  

[0318] Embodiment 11-13. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-12, wherein X3 is 

selected from the group consisting of: pevonedistat; TAS (((2S,3S,4R,5R)--(4-amino-5-((4,7

dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)

3,4-dihydroxytetrahydrofuran-2-yl)methyl sulfamate);TAS2 (((1S,2R,3S,4R)-4-(4-amino-5

((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-vl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin

7-yl)-2,3-dihydroxycyclopentyl)methyl sulfamate); TAK7243 (((R,2R,3S,4R)-2,3-dihydroxy

4-((2-(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cyclopentyl)methyl 

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-I-yl]-benzoic acid ethyl ester); Phorbol 12-myristate 13
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acetate; 2,3-dihydropyrrolo[2,1-b]quinazolin-9(11-1)-one; Ofloxacin; Panepophenanthin; Himeic 

Acid A; Hyrtioreticulins A; Phytol; ABPA ([(2R,3S,4R,R)--[6-(3-ethynylanilino)purin-9-yl]

3,4-dihydroxyoxolan-2-yl]methyl sulfamate); Benzothiazole; a Deoxvvasicinone derivative 

Coumarin A; Coumarin B; and Imidazolium-quinoxaline, wherein Ri is alkyl, aryl, arylalkyl, 

arylalkyne, arylalkene, heterocyclyl, or heteroaryl and R2 is H, alkyl, or aryl.  

[0319] Embodiment1II-14. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of anyone of Embodiments II-1 to 11-13, wherein X3 is 

selected from the group consisting of: Pevonedistat, TAS (((2S,3S,4R,5R)-5-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-vl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)

3,4-dihydroxytetrahydrofuran--yl)methlvi sulfamate), TAS2 (((1S,2R,3S,4R)-4-(4-amino-5

((4,7-dimethyl -3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin
7-yl)-2,3-dihydroxycyclopentyl)methyl sulfamate), and TAK7243 (((IR,2R,3S,4R)-2,3

dihydroxy-4-((2-(3-(triflioromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7

yl)amino)cyclopentyl)methyl sulfamate).  

[0320] Embodiment 11-14a. The compound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-14, wherein X3 is 

Pevonedistat.  

[03211 Embodiment 11-15. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-10, wherein X3 is a 

cancer chemotherapeutic.  

[0322] Embodiment 11-16. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-10 or 11-15, wherein 

X3 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 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.  

[0323] Embodiment 1I-17. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-1 to 11-10 or 11-15 to 11-16, 

wherein X3 is selected from the group consisting of vincristine, vinorelbine, vinflunine, 

ciytophycin 52, a halichondrin, a dolastatin, a hemiasterlin, colchicine, a combretastatin, 2

methoxyestradiol, a methoxybenzenesulfonamnide, epothilone, and discodermolide.  

168



WO 2020/014541 PCT/US2019/041486 

[0324] Embodiment II-18. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of anyone of Embodiments 11-1 to 11-10 or 11-15 to II-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 HCl; Fulvestrant; Isotretinoin; Buserelin; 

Everolimus; CarfilzomibRifabutin; Clindamycin; Tubulysin A; Indibulin; Gefitinib; and 

Dasatinib.  

[0325] Embodiment 11-19. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-10, 11-15 to 11-16, or 

II-18, wherein X3 is Monomethyl Auristatin E.  

103261 Embodiment 11-20. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 1-1, 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-19, A-20, A-21, A-22, A-23, A-24, A-25, A

26,A-27, A-28, 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 linked and p is 1, 2, 3, 4, 5, or 6.  

[03271 Embodiment 11-21. The compound, or a pharmaceutically acceptable salt, solvate, 

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

(I) 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-5, A-16, A-7, A-8, A-30, A-31, and A-51.  

[0328] Embodiment 11-22. 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-30, A-31, and A-51 

[0329] Embodiment 11-23. 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 11-24. A compound having a structure of Formula (11): 

X-[X 2-- (X3)m]n (1) 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
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n is 1, 2, 3, 4, 5, 6, 7. 8, 9, 10 or 11; 

X 1 is a biologically active polypeptide or hormone; 

X2 is a linker; and 

X3 is a therapeutic compound.  

[03311 Embodiment 11-25. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-24, wherein Xi 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 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-Ia polypeptide, an Interferon beta-lb polypeptide, an Interferon 

gamma polypeptide, an Interferon type I polypeptide, an Interferon type II polypeptide, an 

Interferon type III polypeptide, an Interleukin polypeptide, an Interleukin I 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 polypeptide, a Stromal cell-derived factor I polypeptide, an adrenomedullin 

polypeptide, an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone 

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 A5 polypeptide, an 

Ephrin B Ipolypeptide, an Ephrin B2 polypeptide, an Ephrin B3 polypeptide, a Fibroblast 

growth factor polypeptide, a Fibroblast growth factor I 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 II 

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 factor21 

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-I 

polypeptide, an Insulin-like growth factor-2 polypeptide, an IL-I polypeptide, an IL-2 

polypeptide or bio-active homolog thereof, an IL-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 I 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, aTransforming 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.  

[03321 Embodiment I-26. A compound having a structure of Formula (I): 

Xi-[X2-(X)m]n (III), 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
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n is 1, 2, 3, 4, 5, 6, 7. 8, 9, 10, or 11; 

X 1 is an IL-2 polypeptide or a bio-active homolog polypeptide thereof; 

X2 is a linker; and 

X3 is a therapeutic compound.  

[03331 Embodiment 11-27. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-25 or 11-26, wherein the IL-2 

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

forth in Table 4.  

[0334] Embodiment 11-28. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-25 or 11-26, wherein the IL-2 

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

forth in SEQ ID NO: Ior SEQ ID NO:2.  

[0335] Embodiment1-29. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, wherein X2 is a 

cleavable linked.  

103361 Embodiment 11-30. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, wherein X2 is a 

non-cleavable linker.  

[0337] Embodiment 11-31. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-29, wherein Xz is selected from the 

group consisting of: K-, K-2, K-3. K-4, K-5, K-6, K-7, K-8, K-9, K-10. K-I1, K-12, K-13, K

14, K-I5, K-16, K-19, and K-20, wherein the left side of X2, as drawn, is bound to Xi, and the 

right side of X2, as drawn, is bound to X3 and R is H, alkyl, aryl, arylalkyl, a glycol ether, or a 

glycol linked.  

[0338] Embodiment 11-32. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-31, wherein X2 is selected from the 

group consisting of K-i and K-19.  

[0339] Embodiment I-33. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-30, wherein Xz is selected from the 

group consisting of K-17 and K-18, wherein the left side of X2, as drawn, is bound to Xi, and the 

right side of X2, as drawn, is bound to X-.  
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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 11-24 to 11-33, wherein X2 is 

bound to Xi at a Cys residue thereof.  

[0341] Embodiment 11-35. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-31, wherein X2 is 

bound to Xi at a Lys residue thereof.  

[0342] Embodiment 11-36. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-35, wherein i is 1.  

[0343] Embodiment 11-37. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-35, wherein m is 2, 

3, 4, 5, 6, 7, or 8.  

[0344] Embodiment 11-38. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-35, wherein m is 1, 

2, or 3.  

[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 11-35, wherein i is 2, 

3, 4, or 5.  

[03461 Embodiment 11-40. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-39, wherein X3 is an 

immunomodulating agent.  

[0347] Embodiment 11-41. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-40, 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 El inhibitor, and a 

proteasome inhibitor.  

103481 Embodiment 11-42. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-41, Wherein X3 is 

selected from the group consisting of pevonedistat; TAS1 (((2S,3S,4R,5R)-5-(4-amino-5-((47

dimethyl-3,4-dihydro-21-benzo[b][1,4]oxazin-8-y)ethynyl)-71--pyrrolo[2,3-d]pyrimidin-7-yi)
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3,4-dihvdroxytetrahydrofuran--yl)nethyl sulfamate); TAS2 (((1S,2R,3S,4R)-4-(4-amino-5

((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yI)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin

7-yl)- 2 ,3 -dihydroxycyclopentyl)methyi sulfamate); TAK7243 (((1R,2R,3S,4R)-2,3-dihydroxy

4-((2-(3-(trifluoronethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)anino)cyclopentyl)nethy 

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-I-yl]-benzoic acid ethyl ester); Phorbol 12-myristate 13

acetate; 2,3-dihydropyrrolo[2,1-b]quinazolin-9(11)-one; Ofloxacin; Panepophenanthin; Himeic 

Acid A; Hyrtioreticulins A; Phytol; ABPA3 ([(2R,3S,4R,5R)-5-[6-(3-ethynylanilino)purin-9-yl]

3,4-dihydroxyoxolan-2-l]jmethIyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative; 

Coumarin A; Coumarin B; and Imidazolium-quinoxaline, R1 is alkyl, aryl, arylalkyl, arylalkyne, 

arylalkene, heterocyclyl, or heteroaryl, and R2 is H, alkyl, or aryl.  

[0349] EmbodimentI-43. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-42, wherein X3 is 

selected from the group consisting of: Pevonedistat, TAS I(((2S,3S,4R,5R)-5-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)

3,4-dihydroxytetrahydrofuran-2-yl)methyl sulfamate), TAS2 (((IS,2R,3S,4R)-4-(4-amino-5

((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin

7-yl)-2.3-dihydroxycyclopentyl)methyi sulfamate), and TAK7243 (((1R.,2R,3S,4R)-2,3

dihydroxy-4-((2-(3-(trifluoromethvl)phenvl)pyrazolo[1,5-a]pyrimidin-7

yl)amino)cyclopentyl)methyl sulfamate).  

[0350] Embodiment 11-43a. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-43, wherein X3 is 

Pevonedistat.  

[0351] Embodiment 11-44. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-39, Wherein X3 is 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 11-24 to 11-39 or 11-44, wherein 

X3 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 antimetabolite, an aromatase 
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inhibitor, a topoisomerase inhibitor, a rnTor inhibitor, a retinoid, an antimitotic agent, a protease 

inhibitor, a tyrosine kinase inhibitor, a microtubule destabilizer, and a proteasome inhibitor.  

[0353] Embodiment 11-46. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to II-39 or 11-44 to II-45, 

wherein X3 is 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.  

[0354] Embodiment 11-47. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-39 or 11-44 to 11-45, 

wherein X 3 is selected from the group consisting of: Monomethyl Auristatin E; Docetaxel; 

Etoposide; Gemcitabine; Vinblastine; Paclitaxel; Irinotecan; Fluorouracil; Methotrexate; 

Carboplatin; Oxaliplatin; Cisplatin; Doxorubicin HIC Fulvestrant; Isotretinoin; Buserelin; 

Everolimus; Carfilzomib; Rifabutin; Clindamcin;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 11-45, or 

II-47, wherein X3 is Monomethyl Auristatin E.  

[03561 Embodiment 11-49. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, wherein the 

compound of Formula (II) or Formula (111) is selected from the group consisting of: 13-1, B-2, 13

3,B-4, B-5, B-6, B-7, B-8, B-9, B-10, B-11, B-12, 13-13, B-14, B-15, B-16, B-17, 13-18, 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; q is 1, 2, 3, or 4; nI is 1, 2, 3, 4, 5,6,7, 

8, 9, or 10; and n2 is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, wherein the combination of n] and n2 has a 

sum of 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11.  

[0357] Embodiment1-50. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, Embodiment 11-49, wherein the compound of Formula (11) 

or Formula (1II) is selected from the group consisting of B-1, 13-2, B-3,13-4, B-5,13-6, B-7, 13-8, 

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.  

[0358] Embodiment1-51. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, Embodiment II-50, wherein the compound of Formula (II) 

or Formula (III) is selected from the group consisting of 13-1, B-3,13-31, B-48, and B-49.  
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[0359] Embodiment 11-52. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, wherein the 

compound of Formula (11) or Formula (111) is selected from the group consisting of: B-32, B-33, 

B-34,13-35, B-36,13-37,13-38, B-39,13-40,[3-41,[3-42,13-43, B-44,13-45,13-46, B-47, and B

50.  

[0360] Embodiment 11-53. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, Embodiment 11-52, wherein the compound of Formula (11) 

or Formula (III) is B-32.  

[0361] Embodiment 11-54. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-53, wherein n is 2, 

3, 4, 5, 6, 7, 8, or 9.  

[0362] Embodiment 11-55. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-53, wherein n is 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 11-24 to 11-53, wherein n is 4, 

5, 6, or 7.  

[03641 Embodiment 11-57. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-53, wherein n is 5 or 

6.  

[0365] Embodiment1I-58.A pharmaceuticalcomposition comprising a compound,ora 

pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, of any one of 

Embodiments 11-24 to 11-571, I-87 to 11-101, or 1-104 to 11-122 and a pharmaceutical 

acceptable carrier.  

[0366] Embodiment 11-59. 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 I-24 to 11-57, 11-87 to 11-101, or 11-104 to 11-122, wherein the disorder is an 

immunological disorder or cancer.  

[0367] Embodiment 11-60. A method for treating a disorder in a subject, comprising 

administering to a subject in need thereof a therapeutically effective amount of a pharmaceutical 
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composition according to Embodiment 11-58, wherein the disorder is an immunological disorder 

or cancer.  

[0368] Embodiment 11-61. The method of Embodiment 11-59 or 11-60, wherein the disorder is 

an immunological disorder.  

[03691 Embodiment 11-62. The method of Embodiment 11-61, wherein the immunological 

disorder is multiple sclerosis, type I diabetes, inflammatory bowel disease, rheumatoid arthritis, 

or psoriasis.  

[0370] Embodiment 11-63. The method of Embodiment 11-59 or 11-60, wherein the disorder is 

cancer.  

[0371] Embodiment 11-64. The method of Embodiment 11-61, wherein the cancer is non-small 

cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or 

claudin-low breast cancer.  

[0372] Embodiment1-65. Use of acompound, orapharmaceutically acceptable salt, solvate, 

hydrate, or tautomer thereof, of any one of Embodiments 11-24 to 11-57, 11-87 to 11-101, or 11-104 

to 11-122, 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.  

[0373] Embodiment 11-66. Use of a pharmaceutical composition according to Embodiment II

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.  

103741 Embodiment 11-67. Use of a compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, or tautomer thereof, of any one of Embodiments 11-24 to 11-57, 11-87 to 11-101, or 11-104 

to 11-122 for treating a disorder in a subject in need thereof.  

[0375] Embodiment 11-68. Use of a pharmaceutical composition according to Embodiment 11

58 for treating a disorder in a subject in need thereof 

[0376] Embodiment 11-69. Use 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 11-101, or 11-104 

to 11-122 for treating a disorder in a subject in need thereof, wherein the disorder is an 

immunological disorder or cancer.  

103771 Embodiment 11-70. Use of a pharmaceutical composition according to Embodiment 11

58 for treating a disorder in a subject in need thereof, wherein the disorder is an immunological 

disorder or cancer.  
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[0378] Embodiment 11-71. Theuse of any oneof EmbodimentsI-65 to 11-70, wherein the 

disorder is an immunological disorder.  

[0379] Embodiment 11-72. The use of Embodiment 11-71, 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 11-65 to 11-70, wherein the 

disorder is cancer.  

[0381] Embodiment 11-74. The use of Embodiment 1-73, wherein the cancer is non-small cell 

lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or 

claudin-low breast cancer.  

103821 Embodiment 11-75. A compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, or tautomer thereof, of any one of Embodiments 11-24 to 11-57,11-87 to 11-101, or 11-104 

to 11-122 for use in a method of treating a disorder in a subject in need thereof, wherein the 

disorder is an immunological disorder or cancer.  

[0383] Embodiment 11-76. The compound for use of Embodiment 11-75, wherein the disorder 

is an immunological disorder.  

[0384] Embodiment1-77. Thecompoundfortseof EmbodimentI1-76, wherein the 

immunological disorder is multiple sclerosis, type I diabetes, inflammatory bowel disease, 

rheumatoid arthritis, or psoriasis.  

103851 Embodiment 11-78. The compound for use of Embodiment 11-75, wherein the disorder 

is cancer.  

[0386] Embodiment 11-79. The compound for use of Embodiment 11-78, wherein the cancer is 

non-small cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck 

cancer, or claudin-low breast cancer.  

[0387] Embodiment 11-80. A pharmaceutical composition according to Embodiment 11-58 for 

use in a method of treating a disorder in a subject in need thereof, wherein the disorder is an 

immunological disorder or cancer.  

[0388] Embodiment 11-81. The pharmaceutical composition for use of Embodiment 11-80, 

wherein the disorder is an immunological disorder.  

[0389] Embodiment 11-82. The pharmaceutical composition for use of Embodiment 11-81, 

wherein the immunological disorder is multiple sclerosis, type I diabetes, inflammatory bowel 

disease, rheumatoid arthritis, or psoriasis.  
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[0390] Embodiment 11-83. The pharmaceutical composition for use of Embodiment 11-80, 

wherein the disorder is cancer.  

[0391] Embodiment 11-84. The pharmaceutical composition for use of Embodiment 11-83, 

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 11-85. An [L-2 polypeptide or a bio-active homolog polypeptide thereof 

comprising an amino acid sequence set forth in Table 4.  

[0393] EmbodimentII-86.AnIL-2 polypeptideorabio-activehomologpolypeptide thereof 

comprising an amino acid sequence set forth in SEQ ID NO: Ior SEQ ID NO:2.  

[0394] Embodiment 11-87. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-48 or 11-54 to 11-57, 

wherein X2 is bound to Xi at two different sites on X1.  

[0395] EmbodimentII-88. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-34, 11-36 to 11-48, or 

II-54 to II-57, wherein X 2 is bound to Xi at two different Cys residues on Xi.  

[0396] Embodiment 11-89. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to II-33, 11-35 to 11-48, or 

11-54 to 11-57, wherein X2 is bound to Xi at two different Lys residues on X1.  

[0397] Embodiment 11-90. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-1 to II-11, 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 antiemetic, a 

glucocorticoid, an anti-TNF agent, a cytotoxic agent, a neddylation inhibitor, a proteasome 

inhibitor, and an enzyme inhibitor.  

[0398] EmbodimentII-91. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to II-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 antiemetic, a 

glucocorticoid, an anti-INF 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 11-1 to 11-10 or 11-15, wherein 

X3 is 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 11-24 to 11-39 or 11-44, wherein 

X3 is 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.  

104011 Embodiment 11-94. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-1 to 11-10 or I-15 to 11-16, 

wherein X3 is selected from the group consisting of: buserelin, carboplatin, carfilzomib, 

cisplatin, clindamycin, dasatinib, docetaxel, doxorubicin, etoposide, everolimus, fluorouracil, 

fulvestrant, gefitinib, gemcitabine, indibulin, irinotecan, isotretinoin, methotrexate, monomethyl, 

auristatin E, oxaliplatin, paclitaxel, rifabutin, tubulysin, and vinblastine.  

[0402] Embodiment 11-95. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-39 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, irinotecan, isotretinoin, methotrexate, monomethyl, 

auristatin E, oxaliplatin, paclitaxel, rifabutin, tubulysin, and vinblastine.  

[0403] Embodiment 11-96. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-25 or 11-26, 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%, 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.  

[0404] Embodiment 11-97. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment 11-25 or 11-26, wherein the IL-2 

polypeptide or the bio-active homolog polypeptide thereof comprises an amino acid sequence 
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having at least 900, at least 91%, at least 92O, at least 93%, at least 94%, at least 950, at least 

9 6 0 , at least 97%, at least 980, at least 9 9 0 , at least 99.5%, at least 99.6%, at least 9 9 .7 0 , at 

least 99.8%, at least 99.90, or 10000 amino acid sequence identity to SEQ ID NO: Ior SEQ ID 

NO:.2.  

[04051 Embodiment 11-98. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-35 or I-40 to 11-48, 

wherein m = n.  

[0406] Embodiment 11-99. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 1-24 to 11-35 or 11-40 to II-48, 

wherein n is greater than n.  

104071 Embodiment 11-100. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-35 or 11-40 to 11-48, 

wherein in is I and n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11.  

[04081 Embodiment 11-101. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-35 or I-40 to 11-48, 

wherein m is 2 and n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11.  

[0409] Embodiment 11-102. 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 92o, at least 93%, 

at least 94O, at least 950, at least 96%, at least 97O, at least 98%, at least 99%, at least 995, 

at least 99.6%, at least 9 9 .7 0 , at least 99.8%, at least 99.90%, or 100% amino acid sequence 

identity to an amino acid sequence of Table 4.  

[0410] Embodiment 11-103. 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 940, at least 9 5 %, at least 96%, at least 970, at least 98%, at least 99%, at least 99 5 O, 

at least 99.6%, at least 99.70, at least 99.8%, at least 99.9%, or 100o amino acid sequence 

identity to SEQ ID NO:l or SEQ 1I NO:2.  

[04111 Embodiment 11-104. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-34 or I-36 to 11-48, 

wherein X2 is a mixture of X2b and X2, XR is a linker that is bound to one Cys residue on X1, 

X2c is a linker that is bound to two different Cysresidues on Xi, wherein i is a combination of 

nI and n2, wherein nI corresponds to the number of X2b moieties bound to X1 and n2 
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corresponds to the number of X2e moieties bound to Xi, and the combination of nI and n2 has a 

sum of 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11.  

[0412] Embodiment 11-105. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment II-104, wherein X2 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 andX2e is K

19.  

[0413] Embodiment 11-106. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of Embodiment II-104 or II-105, wherein X2m is K-I and 

X2e is K-19.  

[0414] Embodiment II-107. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-104 to II-106, wherein n Iis 

2 or 3 and n2 is 1.  

[0415] EmbodimentII-108. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-104 to 11-106, wherein n1 is 

2 and n2 is 1.  

[0416] Embodiment 11-109. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, ortautomerthereof, of any one of Embodiments 11-104to I-106, wherein nil is 

3 and n2 is 1.  

[0417] Embodimentf I-110. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-104 to 11-106, wherein n1 is 

1, 2, 3, 4. or 5 and n2 is 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 11-28, selected from 

the group consisting of 13-1, B-2, 1-3, 3-4,B-5, 3-6,B-7, 3-8,B-9,3-10,-11, B-12, 13-13, B

14, B-15, B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein n is 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:I 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 11-24 to 11-28, selected from 

the group consisting of B-1, 13-30, B-31,13-48, and 3-49, wherein n is 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:I or SEQ ID NO:2.  

182



WO 2020/014541 PCT/US2019/041486 

[0420] Embodiment 11-113. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, Wherein X2 is a 

mixture of X2b and X2c, X2, is a linker that is bound to one Cys residue on XI, X2c is a linker that 

is bound to two different Cys residues on Xi, n is a combination of nI and n2, wherein the 

combination of ni and n2 has a sum of 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: Ior SEQ ID NO:2.  

[0421] Embodiment1-114. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, wherein the 

compound of Formula (I) or Formula (111) is B-49 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: Ior 

SEQ ID NO:2, and ni is 2 or 3 and n2 is 1.  

[0422] Embodiment 11-115. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-111 to 11-114, wherein the 

IL-2 polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid 

sequence set forth in SEQ ID NO:2.  

[0423] Embodiment 11-116. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, selected from 

the group consisting of 13-1, 3-2, 13-3,3-4,B-5, 3-6,13-7, 3-8,13-9,3-10,13-11, B-12, 13-13, B

14, B-i1 B-16, B-17, B-18, B-30, B-31, B-48, and B-49, wherein n is 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 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.  

[0424] Embodiment 11-117. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, selected from 

the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein n is 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 

sequencehaving 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 
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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: Ior SEQ ID NO:2.  

[0425] Embodiment 11-118. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments II-24 to 11-28, wherein X2 is a 

mixture of X2- and X2c, X2 is a linker that is bound to one Cys residue on Xi, X2e is a linker that 

is bound to two different Cys residues on Xi, n is a combination of n Iand n2, wherein the 

combination of ni and n2 has a sum of 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 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: Ior SEQ ID NO:2.  

[0426] Embodiment 11-119. The compound, or a pharinaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-28, wherein the 

compound is B-49, 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% amino acid sequence 

identity to SEQ ID NO: Ior SEQ ID NO:2, and n1 is 2 or 3 and n2 is 1.  

[0427] Embodiment If-120. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-116 to 11-119, 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%, 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:2.  

[0428] Embodiment 11-121. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-34, I-36 to 11-48, or 

11-54 to 11-57, wherein X2 is X2b, wherein X2 is a linker that is bound to one Cys residue on X1, 

and n is nl, wherein nl corresponds to the number of X2b moieties bound to X1.  

[0429] Embodiment 11-122. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of Embodiments 11-24 to 11-34, 1I-36 to 11-48, or 

11-54 to 11-57, wherein X2 is X2c, wherein X 2 is a linker that is bound to two different Cys 
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residues on Xi, wherein n is n2, wherein n2 corresponds to the number of X2, moieties bound to 

X1.  

[0430] Some embodiments of this disclosure are of Embodiment III, as follows: 

[0431] Embodiment 111-1. A compound having a structure of Formula (): 

X2a-(X3). (I), 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

X2a is a linker; and 

X3 is a therapeutic compound.  

[04321 Embodiment 111-2. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-1, wherein M is L 

[0433] Embodiment 111-3. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment ]II-1, wherein i is 2, 3, 4, 5, 6, 7, or 8.  

[04341 Embodiment 111-4. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-1, wherein M is 1, 2, or 3.  

[0435] Embodiment 111-5. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment I-1, wherein i is 2, 3, 4, or 5.  

[0436] Embodiment 111-6. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-1 to 111-5, wherein X23 is a 

cleavable linker.  

[0437] Embodiment 111-7. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 11I-1 to 11-5, wherein X2a is a 

non-cleavable linker.  

[0438] Embodiment 111-8. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-6, wherein X2ais selected from the 

group consisting of: 

185



WO 2020/014541 PCT/US2019/041486 

Compound Structure 
Number 

* H i 
N N' 

HN 

02 NH 2 

L-2 

N lzzzzz 

LI~ 

N N 

HN 

L-5a 

3 HH 

.........  

L-6 

L- ----------------------------------------- --------------------- --------------------- ------------------

N186'>



WO 2020/014541 PCT/US2019/041486 

L-7 

Nf 

L-10 

H 

HO 

L-12 ~ ~ N~'N~
5 

0: 

H 

N OH 

7>87



WO 2020/014541 PCT/US2019/041486 

0 0 

N 0 

~0 N 

1OH 

I 18



WO 2020/014541 PCT/US2019/041486 

L-15 

0, 

NN 

HIH 

L--16 

0 

N OH 

and 

L-19 Be 
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wherein R is H, alkyl, aryl, arylakyl. a glycol ether, or a glycol linker.  

[0439] Embodiment 111-9. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-8, wherein X2a is selected from the 

group consisting of L-i and L-19.  
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[0440] Embodiment 111-10. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-7, wherein Xzais selected from the 

group consisting of: 

Compound Structure 
Number 

L-17 

N O 
H 

and 
L-18 LIS 0 

H 

[0441] Embodiment III-11. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-1 to 11-10, wherein X3 is an 

immunomodulating agent.  

[0442] EmbodimentII-12. Thecompound, orapharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 1II-1 to 111-11, 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.  

[04431 Embodiment 111-13. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments III-1 to 111-12, wherein X3 is 

selected from the group consisting of: 
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TAS4464 (7H-Pyrrolo[2,3- : 
d]pyrimidin-4-amine, 7-[5
[(arninosulfonyl)amino]-5-deoxy
beta-D-ribofuranosyl]-5-[2-(2-ethoxy- 0 
6-fluorophenyl)ethynyl]-) 

OH N 

wherein Ri is alkyl, aryl, arylalkyl, arylalkyne, arylalkene, heterocyclyl, or 

heteroaryl and R2 is 1, alkyl, or aryl.  

104441 Embodiment 111-14. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments I-1 to III-13, wherein X3 is 

selected from the group consisting of Pevonedistat, TAS (((2S,3S,4R,5R)--(4-amino-5-((4,7

dimethyl-3,4-dihydro-21-benzo[b][1,4]oxazin-8-y)ethvnyl)-71--pyrrolo[2,3-d]pyrimidin-7-yl)

3,4-dihvdroxytetrahydrofran-2-yl)methlvi sulfamate), TAS2 (((1S,2R,3S,4R)-4-(4-amino-5

((4,7-dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin

7 -yl)-2,3-dihydroxycyclopentyl)methyl sulfamate), andTAK7243 (((1R,2R,3S,4R)-2,3

dihydroxy-4-((2-(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7

yl)amino)cyclopentyl)methyl sulfamate).  

[0445] Embodiment 111-15. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-1 to 111-10, wherein X3 is a 

cancer chemotherapeutic.  

[0446] Embodiment 111-16. The compound, or a pharnaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments III-1 to III-10 or 15, wherein 

X3 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 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.  

[0447] Embodiment 111-17. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-1 to 111-10 or 111-15 to III

16, wherein X3 is 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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[0448] Embodiment 111-18. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-1 to 111-10 or 111-15 to III

16, wherein X3 is selected from the group consisting of: 

Compound Name Structure 
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Gefitinib 

N~C) '' ~' and 

Dasatinib 

--------- -------

[0449] Embodiment 111-19. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 11I-1 to 11I-10, 111-15 to 111-16 

or III-18, wherein X3 is Monomethyl Auristatin E 

104501 Embodiment 111-20. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer. or tautomer thereof, of embodiment 111-1, wherein the compound of Formula (1) 

is selected from the group consisting of: 

Compound Structure 
A-1 
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wherein R is H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker and p is 1, 

2, 3, 4, 5, or 6.  

[0451] Embodiment III-21. The compound, or a pharmaceutically acceptable salt, solvate, 

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

(I) 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-1 1, A-12, A-13, A-1 4, A-1 5, A-1 6, A-1 7, A-1 8, A-30, A-3 1, and A-5 1.  

[0452] Embodiment III-22. The compound, or a pharmaceutically acceptable salt, solvate, 

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

(I) is selected from the group consisting of A-1, A-30, A-3 1, and A-5 1.  

[0453] Embodiment III-23. The compound, or a pharmaceutically acceptable salt, solvate, 

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

(I) is A-32.  

[0454] Embodiment III-24. A compound having a structure of Formula (II): 
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X1-[X2-(X 3)m]n (II), 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

nis 1,2,3,4,5,6,7,8,9, 10orI1; 

X- is a biologically active polypeptide or hormone; 

X2 is a linker; and 

X3 is a therapeutic compound.  

[0455] Embodiment 111-25. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-24, wherein Xi 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 factor polypeptide, a Granulocyte-macrophage colony-stimulating factor 

polypeptide, a Hepatocyte growth factor polypeptide, an IL-17 polypeptide, an 1L-10 

polypeptide, an Inflammasome polypeptide, an Interferome polypeptide, an Interferon 

polypeptide, an Interferon beta-la polypeptide, an Interferon beta-lb polypeptide, an Interferon 

gamma polypeptide, an Interferon type I polypeptide, an Interferon type II polypeptide, an 

Interferon type III polypeptide, an Interleukin polypeptide, an Interleukin I 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 polypeptide, a Stromal cell-derived factor I polypeptide, an adrenomedullin 

polypeptide, an angiopoietin polypeptide, anAutocrine 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 A5 polypeptide, an 

Ephrin B1 polypeptide, an Ephrin B2 polypeptide, an Ephrin 13 polypeptide, a Fibroblast 

growth factor polypeptide, a Fibroblast growth factor I polypeptide, a fibroblast growth factor 2 

polypeptide, aFibroblastgrowth 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, aFibroblast 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 IL-3 polypeptide, an IL-4 polypeptide, an IL-5 

polypeptide, an IL-6 polypeptide, an IL7 polypeptide, a Keratinocyte growth factor 

polypeptide, a Migration-stimulating factor polypeptide, a Macrophage-stimulating protein 

polypeptide, a Myostatin polypeptide, a Neuregulin I 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, aThrombopoietin polypeptide, aTransforming 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 111-26. A compound having a structure of Formula (III): 
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XI-[X2-(X 3),]n.   (111), 

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

thereof, wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

n is 1, 2, 3, 4, 5. 6, 7, 8, 9. 10, or 11; 

Xi is an IL-2 polypeptide or a bio-active homolog polypeptide thereof; 

X2 is a linker; and 

X3 is a therapeutic compound.  

[0457] Embodiment 111-27. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 11-25 or II1-26, wherein the IL-2 

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

forth in Table 4.  

104581 Embodiment 111-28. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-25 or III-26, wherein the IL-2 

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

forth in SEQ ID NO:I or SEQ ID NO:2.  

[0459] Embodiment III-29. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-28, wherein X2 is a 

cleavable linker.  

[04601 Embodiment 111-30. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-28, wherein X2 is a 

non-cleavable linker.  

[0461] Embodiment 111-31. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-29, wherein X2 is selected from the 

group consisting of: 
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wherein the left side Of X21 as drawn, is bound to X1, and the right side Of X2, as 

drawn, is bound to X-, and wherein Rt is H, alkyl, aryl, arylalkyl, a glycol ether, or a 

glycol linker.  

[0462] Embodiment III-32. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment III-3 1, wherein X2 is Selected from the 

group consisting of K-1 and K-19.  

[0463] Embodiment III-33. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment III1-30, wherein X is selected from the 

group consisting of.  
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wherein the left side of X2 , as drawn, is bound to Xi, and the right side of X2, as 

drawn, is bound to X3.  

[0464] Embodiment 111-34. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-33, Wherein X2 is 

bound to Xi at a Cys residue thereof.  

[0465] Embodiment II-35. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-31, wherein X2 is 

bound to Xi at a Lys residue thereof.  

[0466] Embodiment 111-36. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-35, wherein in is 1 

104671 Embodiment 111-37. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-35, wherein m is 2, 

3, 4, 5, 6, 7, or 8.  

[04681 Embodiment 111-38. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments III-24 to 111-35, wherein m is 1, 

2,or 3.  

[0469] Embodiment 111-39. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-35, wherein m is 2, 

3, 4, or 5.  

104701 Embodiment 111-40. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments II1-24 to III-39, wherein X3 is 

an immunomodulating agent.  

[0471] Embodiment 111-41. The compound, or a pharinaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-40, 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 El inhibitor, and a 

proteasome inhibitor.  

[0472] Embodiment 111-42. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-41, wherein X3 is 
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selected from the group consisting of: pevonedistat; TAS (((2S,3S4R,5R)-5-(4-arnino-5-((4,7

dimethyl-3,4-dihvdro-2H-benzo[b][1,4]oxazin-8-y')ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-y')

3,4-dihydroxytetrahydrofuran-2-yl)methyl sulfamate); TAS2 (((1S,2R,3S,4R)-4-(4-amino-5

((4,7-dimethlv-3,4-dihydro-21-benzo[b][1,4]oxazin-8-l)ethynvl)-71--pyrrolo[2,3-d]pyrimidin

7-yl)-2,3-dihydroxycyclopentyl)methyl sulfamate); TAK7243 (((R,2R,3S,4R)-2,3-dihdroxy

4-((2-(3-(trifluoronethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-vl)amino)cyclopentyl)tnethyl 

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

yImethylene)-3,5-dioxo-pyrazolidin-1-yl]-benzoic acid ethyl ester); Phorbol 12-myristate 13

acetate; 2,3-dihydropyrrolo[2,1-b]quinazolin-9(11-1)-one; Ofloxacin; Panepophenanthin; Himeic 

Acid A; Hyrtioreticulins A; Phytol; ABPA ([(2R,3S,4R,5R)--[6-(3-ethynylanilino)purin-9-yl]

3,4-dihydroxyoxolan-2-yl]methyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative: 

Coumarin A; Coumarin B; Imidazolium-quinoxaline, andTAS4464 (71-1-Pyrrolo[2,3

d]pyrimidin-4-amine, 7-[5-[(aminosulfonyl)amino]-5-deoxy-beta-D-ribofuranosyl]-5-[2-(2

ethoxy-6-fluorophenyl)ethynyl]-), wherein Ri is alkyl, aryl, arylalkyl, arylalkyne, arylalkene, 

heterocyclyl, or heteroaryl and R2 is H, alkyl, or aryl.  

[0473] Embodiment 111-43. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-42, wherein X3 is 

selected from the group consisting of: Pevonedistat, TAS (((2S3S,4R.,5R)-5-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-y')ethyny)-7H-pyrrolo[2,3-d]pyrimidin-7-y')

3,4-dihydroxytetrahydrofuran-2-yl)methyi sulfamate), TAS2 (((1S,2R,3S,4R)-4-(4-anino-5

((4,7-dimethyl-3,4-dihydro-2H-benzorb][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin

7-yl)-2.3-dihydroxycyclopentyl)methyi sulfamate), and TAK7243 (((1R.,2R,3S,4R)-2,3

dihydroxy-4-((2-(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7

yl)amino)cyclopentyl)methyl sulfamate).  

[0474] Embodiment 111-44. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-39, wherein X3 is a 

cancer chemotherapeutic.  

104751 Embodiment 111-45. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-39 or 111-44, 

wherein X3 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 
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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 111-46. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-39 or 111-44 to III

45, wherein X3 is 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.  

[0477] Embodiment 111-47. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-39 or 111-44 to III

45, wherein X3 is selected from the group consisting of: Monomethyl Auristatin E; Docetaxel; 

Etoposide; Gemcitabine; Vinblastine; Paclitaxel; Irinotecan; Fluorouracil; Methotrexate; 

Carboplatin; Oxaliplatin; Cisplatin; Doxorbicin HCl; Fulvestrant; Isotretinoin; Buserelin; 

Everolimus; Carfilzomib; Rifabutin; Clindamycin; Tubulysin A; Indibulin; Gefitinib; and 

Dasatinib.  

[0478] Embodiment 111-48. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 11-24 to 11-39,111-44 to I-45, 

or 111-47, wherein X3 is Monomethyl Auristatin E.  

[0479] Embodiment II-49. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-28, wherein the 

compound of Formula (II) or Formula (111) is selected from the group consisting of: 
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wherein R is H-, alkyl, aryl, arylalkyl, a. glycol ether, or a, glycol linker; q is 1, 2, 

3, or 4; n1 i s 1, 2, 3,1 4, 5, 6, 7, 8, 9, or 10; and n2 I s 1, 2, 3, 4, 5, 6, 71, 8, 9, or 10, wherein 

the combi nation of n I and n2 has a. sum of 2, 3, 4, 5, 6, 7, 8, 9, 10, or I11.  

[0480] Embodiment III-50. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, embodiment III-49, wherein the compound of Formula (II) 

or Formula (III) 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-1 0, B-1 1, B-1 2, B-13, B-14, B-1 5, B-16, B-17I, B-1 8, B-30, B-3 1, B-48, and B-49.  

[0481] Embodiment III-5 1. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomner, or tautomner thereof, embodiment III-50, wherein the compound of Formula (II) 

or Formula (III) is selected from the group consisting of B-1, B--30, B-3 1, B-48, and B-49.  

[0482] Embodiment III-52. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments III-24 to III-28, wherein the 

compound of Formula (II) or Formula (III) is selected from the group consisting of: 
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B-46 

B-47 

and 
B-50 

[0483] Embodiment III-53, The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, embodiment III-52, wherein the Compound of Formula (II) 
r Fnnula(IisB-32.  

o - 7o 

[0484] Embodiment III-54. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments III-24 to III-53, wherein n is 2, 

3, 4, 5, 6, 7, 8, or 9.  
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[0485] Embodiment 111-55. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-53, wherein n is 3, 

4, 5, 6, 7, or 8.  

[0486] Embodiment 111-56. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-53, wherein n is 4, 

5, 6, or 7.  

[0487] Embodiment 111-57. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-53, wherein n is 5 

or 6.  

[0488] Embodiment 111-58. A pharmaceutical composition comprising a compound, or a 

pharmaceutically acceptable salt, solvate, hydrate, or tautomer thereof, of any one of 

embodiments 111-24 to 111-57 or 111-87 to 111-105 and a pharmaceutically acceptable carrier.  

[0489] Embodiment 111-59. 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 111-24 to 111-57 or 111-87 to 111-105, wherein the disorder is an immunological 

disorder or cancer.  

[04901 Embodiment 111-60. 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 embodiment 111-58, wherein the disorder is an immunological disorder 

or cancer.  

[0491] Embodiment 11-61. The method of embodiment 111-59 or 111-60, wherein the disorder 

is an immunological disorder.  

[0492] Embodiment III-62. The method of embodiment 111-61, wherein the immunological 

disorder is multiple sclerosis, type I diabetes, inflammatory bowel disease, rheumatoid arthritis, 

psoriasis, or systemic lupus erythematosus.  

[04931 Embodiment 111-63. The method of embodiment 111-59 or 111-60, wherein the disorder 

is cancer.  

104941 EmbodimentIII-64. The method of embodiment 111-61, wherein the cancer is non

small cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck 

cancer, or claudin-low breast cancer.  
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[0495] Embodiment 111-65. Use of a compound. or a pharmaceutically acceptable salt, 

solvate, hydrate, or tautomer thereof, of any one of embodiments 111-24 to 111-57 or 111-87 to III

105, 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.  

[04961 Embodiment 111-66. Use of a pharmaceutical composition according to embodiment 

III-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.  

[0497] Embodiment 111-67. Use of a compound, or a pharmaceutically acceptable salt, 

solvate, hydrate, or tautomer thereof, of any one of embodiments 111-24 to 111-57 or 111-87 to III

105 for treating a disorder in a subject in need thereof.  

104981 Embodiment 111-68. Use of a pharmaceutical composition according to embodiment 

111-58 for treating a disorder in a subject in need thereof 

[0499] Embodiment 111-69. Use of a compound, or a pharmaceutically acceptable salt, 

solvate, hydrate, or tautomer thereof, of any one of embodiments 111-24 to 111-57 or 111-87 to III

105 for treating a disorder in a subject in need thereof, wherein the disorder is an immunological 

disorder or cancer.  

[0500] Embodiment 111-70. Use of a pharmaceutical composition according to embodiment 

111-58 for treating a disorder in a subject in need thereof wherein the disorder is an 

immunological disorder or cancer.  

105011 Embodiment 111-71. The use of any one of embodiments 111-65 to 111-70, wherein the 

disorder is an immunological disorder.  

[0502] Embodiment 111-72. The use of embodiment 111-71, wherein the immunological 

disorder is multiple sclerosis, type 1 diabetes, inflammatory bowel disease, rheumatoid arthritis, 

psoriasis, or systemic lupus erythematosus.  

[0503] Embodiment 111-73. The use of any one of embodiments 111-65 to 111-70, wherein the 

disorder is cancer.  

[05041 Embodiment 111-74. The use of embodiment 111-73, wherein the cancer is non-small 

cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and neck cancer, or 

claudin-low breast cancer.  

[0505] Embodiment 111-75. A compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, or tautomer thereof, of any one of embodiments 111-24 to 111-57 or 111-87 to 111-105 for 
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use in a method of treating a disorder in a subject in need thereof, wherein the disorder is an 

immunological disorder or cancer.  

[0506] Embodiment 111-76. The compound for use of embodiment 111-75, wherein the 

disorder is an immunological disorder.  

[05071 Embodiment 111-77. The compound for use of embodiment 111-76, wherein the 

immunological disorder is multiple sclerosis, type I diabetes, inflammatory bowel disease, 

rheumatoid arthritis, psoriasis, or systemic lupus erythematosus.  

[0508] Embodiment I11-78. The compound for use of embodiment 111-75, wherein the 

disorder is cancer.  

[0509] Embodiment 111-79. The compound for use of embodiment 111-78, wherein the cancer 

is non-small cell lung cancer (NSCLC), melanoma, kidney cancer, bladder cancer, head and 

neck cancer, or claudin-low breast cancer.  

[0510] Embodiment 11-80. A pharmaceutical composition according to embodiment 111-58 

for use in a method of treating a disorder in a subject in need thereof, wherein the disorder is an 

immunological disorder or cancer.  

[0511] Embodiment 111-81. The pharmaceutical composition for use of embodiment 111-80, 

wherein the disorder is an immunological disorder.  

[05121 Embodiment 111-82. The pharmaceutical composition for use of embodiment 111-81, 

wherein the immunological disorder is multiple sclerosis, type I diabetes, inflammatory bowel 

disease, rheumatoid arthritis, psoriasis, or systemic lupus erythematosus.  

[0513] Embodiment 111-83. The pharmaceutical composition for use of embodiment 111-80, 

wherein the disorder is cancer.  

[0514] Embodiment 111-84. The pharmaceutical composition for use of embodiment II-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.  

[0515] Embodiment 111-85. An IL-2 polypeptide or a bio-active homolog polypeptide thereof 

comprising an amino acid sequence set forth in Table 4.  

[0516] Embodiment III-86. An IL-2 polypeptide or a bio-active homolog polypeptide thereof 

comprising an amino acid sequence set forth in SEQ ID NO: Ior SEQ ID NO:2.  

[0517] Embodiment 111-87. The compound, or a pharmaceuticals acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-48 or 111-54 to III

57,whereinX2is bound to Xi at two different sites on X1.  
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[0518] Embodiment 111-88. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-34, 111-36 to 111-48, 

or 111-54 to 111-57, wherein X2 is bound to Xi at two different Cys residues on X1.  

[0519] Embodiment 111-89. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 11I-24 to 11-33, 111-35 to 111-48, 

or 111-54 to 111-57, wherein X2 is bound to Xi at two different Lys residues on Xi 

[0520] Embodiment 111-90. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-34 or 111-36 to III

48, wherein X 2 is a mixture of X2b and X2c, Xmb is a linker that is bound to one Cys residue on 

XI, X2e is a linker that is bound to two different Cys residues onX1, n is a combination of n1 and 

n2, wherein ni corresponds to the number of X2b moieties bound to Xi and n2 corresponds to the 

number of X2 moieties bound to X 1, and the combination of n and n2 has a sum of 2, 3, 4, 5, 6, 

7,8, 9, 10, or 11.  

[05211 Embodiment 111-91 The compound, or a pharinaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-90, wherein X2b 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 Xe is K

19.  

[05221 Embodiment 111-92. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of embodiment 111-90 or 111-91, wherein X2b is K-i and X2e 

is K-19.  

[0523] Embodiment 111-93. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-90 to 111-92, wherein n Iis 2 

or 3 and n2 is 1.  

105241 Embodiment 111-94. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-90 to III-92, wherein ni is 2 

and n2 is 1.  

[0525] Embodiment 111-95. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-90 to 111-92, wherein ni is3 

and n2 is 1.  

[0526] Embodiment 111-96. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-90 to 111-92, wherein n Iis 

1, 2, 3, 4, or 5 and n2 is 1, 2 or 3.  
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[0527] Embodiment 111-97. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-28, 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-16,1B-17, B-18,13-30,1B-31, B-48, and 3-49, wherein n is 1,2, 3, 4, 5, or 6, andXi 

is an IL-2 polypeptide or a bio-active homolog polypeptide thereof comprising an amino acid 

sequence set forth in SEQ ID NO: Ior SEQ ID NO:2.  

[0528] Embodiment 111-98. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-28, selected from 

the group consisting of B-1, B-30, B-31, B-48, and B-49, wherein n is 1, 2, 3, 4, 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:I or SEQ ID NO:2.  

[0529] Embodiment 111-99. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-28, wherein X2 is a 

mixture of X2- and X2c, X2b is a linker that is bound to one Cys residue on Xi, X2e is a linker that 

is bound to two different Cys residues on Xi, n is a combination of n Iand n2, wherein the 

combination of nI and n2 has a sum of 2, 3, 4, 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 NO:2.  

[0530] Embodiment 111-100. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-28, wherein the 

compound of Formula (1) or Formula (I) is 13-49, Xi is an IL-2 polypeptide or a bio-active 

homolog polypeptide thereof comprising an amino acid sequence set forth in SEQ ID NO:I or 

SEQ I NO:2, and n Iis2 or 3 and n2 is L 

105311 EmbodimentIII-101. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautorner thereof, of embodiments 111-97 to III-100, wherein the IL-2 

polypeptide or the bio-active homolog polypeptide thereof comprises the amino acid sequence 

set forth in SEQ ID NO:2.  

105321 Embodiment 111-102. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-34, 111-36 to 111-48, 

or 111-54 to 111-57, wherein X 2 is X2b, wherein X2 is a linker that is bound to one Cys residue on 

Xi, and n is ni, wherein ni corresponds to the number of X2b moieties bound to Xi.  
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[0533] Embodiment 111-103. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments 111-24 to 111-34, 111-36 to 111-48, 

or 111-54 to 111-57, wherein X2 iS X2 , wherein X 2e is a linker that is bound to two different Cys 

residues on Xi, wherein n is n2, wherein n2 corresponds to the number of X2c moieties bound to 

XI.  

105341 Embodiment 111-104. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments III-1 to 111-14, wherein X3 is 

Pevonedistat.  

[05351 Embodiment 111-105. The compound, or a pharmaceutically acceptable salt, solvate, 

hydrate, isomer, or tautomer thereof, of any one of embodiments III-24 to 111-43, wherein X3 is 

Pevonedistat.  

Examples 

105361 The disclosure is further illustrated by the following examples and synthesis schemes, 

which are not to be construed as limiting 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. It 

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 ofCompounds 

[05371 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 available precursor 

materials, such as those available from Aldrich Chemical Co. (Milwaukee, Wis.), Sigma 

Chemical Co. (St. Louis, Mo.), Lancaster Synthesis (Windham, N.H.), Aspin Chemicals, Ltd.  

(New Brunswick, N.J.), Ryan Scientific (Columbia, S.C.), Maybridge (Cornwall, England), 

Arcos (Pittsburgh, Pa.). and Trans World Chemicals (Rockville, Md.) 

105381 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 (iH and ICNMR), infrared and ultraviolet spectroscopy ("IR" and 

"UV"), X-ray crystallography, elemental analysis ("EA"). HPLC and mass spectroscopy ("MS") 

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), (I), or (III)), or pharmaceutically acceptable salts, 

hydrates, solvates, isomers, or tautomers thereof, 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: "Molecular 

Cloning:,A Laboratory Manual," second edition (Sambrook et al., 1989); "Oligonucleotide 

Synthesis" (M. J. Gait, ed., 1984); "AnimalCell Culture" (R. I. Freshney, ed., 1987); "Methods 

in Enzymology" (Academic Press, Inc.); "Current Protocols inMolecular Biology" (F. M 

Ausubel et al., eds., 1987, and periodic updates); "PCR: The Polymerase Chain Reaction," 

(Mullis et al., eds., 1994). Singleton et al., Dictionary ofVicrobiology andMolecular Biologv 

2nd ed., J. Wiley & Sons (New York, N.Y. 1994), and March,Advanced Organic Chemistry 

Reactions,1Mechanisms 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 illustrate 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 

0 0 "OH 0 0i"1 

H N H N 

7 " NH2 13 O NHs 

N 

NN N -H 

H27o H H3 

0HN 
H N 

H21A a 01 H H 

105411 Synthesis of N-((S)-I-(((S)-1-((4-(chloromethvl)pheny)amino)-1-oxo-5-ureidopentan

2-yl)amino)-3-methyl-I-oxobutan-2-yl)-6-(2,5-dioxo-2,5-dihydro-11-pyrrol-1-yi)hexanamide 

13: Compound7 (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 0 

°C,and then slowly quenched 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): n/e 590.3(MH 591, 592.  

105421 Synthesis of 4-(((S)-2,3-dihydro- IH-inden-I-y)amino)-1-(4-((R)-2-((R)-2-(6-(2,5

dioxo-2,5-dihy dro-1H-pyrrol-i-yl)hexanamido)-3-methylbutanamido)-5

ureidopentanamido)benzyI)-7-((1R,3 S,4S)-3-hydroxy-4-((sulfamoyloxy)methyl)cyclopentyl)

7H-pyrtTolo[2,3-d]pyrimidin-1-iun: To a solution of compound 13 (70.3 mg, 0.119 mmol) and 

MLN 4924 (50.5 mg, 0.113 mmol) in DMF (1.0 mL) was added tetrabutylammonium iodide (20 

mg, 0.062 umol) and DIPEA (47 p1L, 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: Glucuronide Linker Synthesis 

H F 
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Os HOHO N 
MeO 0 NH-Fmoc MeCH H0 

OAc 

[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 linker, 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 MLN,-4924 can be deprotonated with base and reacted with 1

azi do-2-(2-(2-?-chiloroet hoxy)et hoxy)ethane, resulting in a compound that can undergo reduction 

to produce a derivative of M/L-N,-4924 that has an amino glycol 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 bioconjlugation of a 

non-cleavable drug conjugate.  
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Synthetic Example 4: Non-cleavable Cysteine Conjugation 

\N F F 

AN 

H:; O H F 
to I 

\ NO H . < N ..3 N 

H 

F 0 

~~e Ni
2 

NH 

[0545] In a. similar fashion to Synthetic Example 3, the same amino-glycol derivative of 

MUN4924 can react with the perfluorophenyl 6-(2!,5'-dioxo-2,5-dihy7dro-1H-pyrrol-1

yl)hexanoate 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 5: General Synthesis of Linkers 

Linker I 

0 TsCl KOH iNH 

.7' O; H 0- o-- T 

K2:O 

0e Boc LiB N B 
TsO" NBBo 

boBo, 
n is 1, 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 

toluenesulfonyl chloride to sulfonylate both hydroxy groups in very good yields. The resulting 

bis-tosylglycol was reacted with one equivalent of Di-tertbutyliminodicarboxylate using mild 

conditions to produce Bis-Boc-aminoglycol tosylate. Subsequent reaction with lithium bromide 

gave the corresponding Bis-Boc-aminoglycol bromide.  

Linker 2 

HO C NaN3 Nal   HO ON3 

1,__ PhPN H.O" N, Boo p3 

2H BoO H O r 

Br O o 
H 

n is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10.  

[05471 The synthesis of Linker 2 was initiated with the substitution of the chloride 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 
0 8oqo N H,0 Bo 

Boc 
n is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10.  

[0548] Linker 3 was synthesized in one step from 1,2-bis(2-iodoethoxy)ethane using Di-tert

butyliminodicarboxylate and potassium carbonate to give the product in good yield.  

Carbonyl Linkers 

[05491 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 N,N'
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disuccinimnidyl carbonate (DSC) to form the succinimidyl carbonate of MLN4924. This 

intermediate is 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.  

HN HN'~ 

N 

H N HNL-IF, 76cC 

N- N 2.DSC N 

0, 0 /v 

s o o 

H2 N   OH HN 

R 

'N N 

or 10.__' -, 

H72 H2 R 

0 R/ N 

or 10 

Either Linkers0 

[0550] 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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HN H--- HN 
Bu ,THEF.-781 C 
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0 NH 

j Boo( 
-N zN N 

H 1Nf H A b 

\jH I HOor TFA.  

HN 

NN 

00 

X is aleaving group such ashaogen,mnesvate, tosylate, and the like 
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Cieavabie Linker ] 
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[05511 Synthesis of Fmoc-Valine 2: The valine (5.0g, 42.7 nmol) was combined with water 

(100 mL) and dioxane (100 nL) and stirred rapidly as solid NaHCO; (71.8 g, 854 mmol) was 

added in-portions. The resulting mixture was stirred rapidly and cooled to 0°C. Tothismixture 

was added solid Fmoc chloride (12.2 g, 46.9 mmol) in portions, keeping the reaction 

temperature below 5 °C. The resulting mixture was stirred at 0 °C for 90 minutes was then 

allowed to warm to room temperature overnight.  

[05521 The resulting mixture was acidified to pH2.0 with 1.0 M HCl and extracted with 

EtOAc. The combined organic layers were dried over MgSO4, filtered and evaporated to give a 

residue. The residue was purified by gravity chromatography with EtOAc / Hexanes (25- 40%) 

to give a white solid in 10.1g for a 70% yield.  

[0553] Synthesis of 2,5-dioxopyrrolidin-1-yl (((9H-fluoren-9-yl')methoxy)carbony)-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 

261



WO 2020/014541 PCT/US2019/041486 

of DCC (609 mg, 12.95 mmol) dissolved in THF (3 mL) was added. The reaction mixture was 

maintained at 0°C for 2 hours, then allowed to warm to room temperature overnight.  

[0554] The mixture was filtered and the solid was washed with THF. The resulting filtrate 

was dried over MgSO4, filtered, and evaporated to dryness. The residue was purified with 

gravity chromatography using 40% EtOAc / Hexanes to obtain 1.23 g for a 96% yield. Calc.  

436.46; MS (ESI): m/e (M + Na)*, 459.  

[0555] Synthesis of (S)-2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3

rnethlibutanarnido)-5-ureidopentanoic acid 4: Citrulline (420 mg, 2.41 mnol) was combined 

with solid NaHCO3 (200 mg, 2.38 mmol) and dissolved 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 andTHF (5 mL) was added and the reaction mixture was stirred overnight at room 

temperature.  

[0556] 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/i-PrOH (3 x 

15 mL). the combined organic layers were washed with brine twice, dried over MgSOi, filtered 

and evaporated to dryness to give a residue. The residue was sonicated with ether and iterated.  

A white solid formed, which was collected by filtration and dried under vacuum to give 1.0 g for 

a 87% yield. MS (ESI): m/e 496.56 (MH)-, 497, (M + Na)*, 519.  

105571 Synthesis of (9H-fluoren-9-yl)methyl ((S)-1-(((S)-1-((4

(hydroxymethyl)phenyi)amino)-1-oxo-5-ureidopentan-2-vl)amino)-3-methyl-I-oxobutan-2

yl)carbamate 5: The Fmoc-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-Ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline (992 mg, 4.0 rnmol). 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 evaporated 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.  

[0559] Synthesis of (S)-2-((S)-2--amino-3-methylbutanamido)-N-(4-(hydroxymethyl)pheny)

5-ureidopentanamide 6: Compound 5 (4.0 g, 6.65 mmol) was dissolved in DMF (80 mL) and 

diethylamine (14 mL) was added. The reaction mixture was stirred for 24 hours.  
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[0560] The reaction mixture 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.  

[0561] Synthesis of 6-(2,5-dioxo-2,5-dihydro-1-H-pyrrol-1-yi)-N-((S)-1-(((S)-1-((4

(hydroxymethyl)phenyl)amino)-I-oxo-5-ureidopentan-2-yl)amino)-3-methyl-I-oxobutan-2

yl)hexanamide 7: Compound 6 (400 mg, 1.05 mmol) was combined with 6

maleimidohexannoic acid pentylfluorophenyl ester, M/fHPf (437 mg, 1.15 mmol) and DMF (10 

rnL) was added. The resulting mixture was stirred at room temperature overnight.  

[0562] 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, (M)+,573, (M + Na), 595.  

Synthesis of 11-b 

00 

,. 9-b 
00 

00 F 

[0563] Synthesis of 6-(2-,5-dioxo-2!,5'-dihydro-1H-pyrrol-1-yl)hexanoic 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 ml-.) was added. The resulting mixture was heated at 120 °C overnight.  

(Initially, the reaction mixture became a clear light orange solution followed by the formation of 

a. white slurry).  

[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 CH2Cl2 and washed with water 
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followed by brine. The organic layer was dried over MgSO4, filtered and evaporated to give an 

orange solid in quantitative yield.  

[0565] Synthesis of perfluorophenyl 6-(2,5-dioxo-2,5-dihydro-iH-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.  

[0566] The reaction mixture was evaporated to dryness to give a residue. The residue was 

purified by flash silica gel chromatography using 100% CH2Clz to give 5.98 g for a 90% yield.  

CleavabieLinker 2 

N" N' 0 
H H 

0 oNH2 N 

[0567] Synthesis of 4-((S)-2-((S)-2-(6-(2,5-dioxo-' ,-dihydro-1H-pyirol--yl)hexanami do)-3

methylbutanamido)-5-ureidopentanamido)benzyl (4-nitrophenyl) carbonate 12-b: Compound7 

(1.3 g, 2.16 nmol) and bis(4-nitrophenyl) carbonate (1.34 g, 4.34 nmmol) 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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105681 Synthesis of (2R,3R,4S,5S.6S)-2-bromo-6-(methoxycarbonyl)tetrahydro-2H-pyran

3,4,5-triVl triacetate 19: (2S,3R,4S,5S6S)-6-(methoxycarbonvl)tetrahvdro- bpyran2,34,5

tetrayl tetraacetate 18 (2.0 g, 5.31 mmol) was dissolved in CH2C12 (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 CH2C12 and washed with sodium bicarbonate solution, 

followed by brine. The organic layer was dried over MgSO4, filtered and evaporatedto 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 (2S,3R,4S,5S,6S)2-(4-formyl-2-nitrophenoxy)-6

(methoxycarbonyl)tetrahydro-21H-pyran-3,4,5-triyl triacetate 20: The above bromide (2.0 g, 5.04 

mmol), 4-hydroxv-3-nitrobenzaidehyde (822 mg, 4.92 mmol), and silver oxide (1.5 g, 6.47 

mmol) were combined with acetonitrile (25 mL). the resulting mixture was stirred overnight in 

the dark.  

[0570] The reaction mixture was filtered through celite and the solids were washed with 

acetonitrile. The filtrate 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 MgSO4, 

filtered and evaporated to give a yellow solid in 1.75 g for a 73.5% yield. MS (ESI): n/e 483.4 

(MH)*, 506 

[05711 Synthesis of (2S,3R,4S,5S,6S)-2-(4-(hydroxymethyl)-2-nitrophenoxy)-6

(methoxycarbonyl)tetrahydro-2F-pyran-3,4,5 -triy triacetate 21: Thearylaldehyde(1.5g,310 

mmol) above was dissolved in CH2C12 (15 mL) and IPA (3.5 mL). The resulting mixture was 

cooled to 0 C and solid NaBHI (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 CH2CI2 (200 mL). The reaction mixture 

was stirred for 30 minutes and the layers were separated. The aqueous layer was back extracted 

with CH2Cl2and the combined organic layers were dried over MgSOi, filtered and evaporated to 

give an oily solid. Toluene was added to the mixture and evaporated to dryness two more times 

to give 1.35 g of a white solid for a 90% yield. MS (ESI): m/e 485.4, (M + Na)*, 508.  

[0572] Synthesis of (2S,3R,4S,5S,6S)-2-(2-amino-4-(hydroxymethyl)phenoxy)-6

(methoxycarbonyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate 22: The nitro-benzyl alcohol (1.0 g, 

2.06 mmol) from above was combined with 10% Pd/C (50 mg) and EtOAc (50 mL) was added.  

Hydrogen gas in a balloon was added and the mixture was stirred for three days at room 

temperature.  

105731 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)+, 456, (M + Na)± , 

478.  

o 2NH 2. PNP-C-PNP, DPEA 0 N 
i H 

Acol, OAc 
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[0574] Synthesis of (9H-fluoren-9-yl)methvl (3-choro-3-oxopropyl)carbamate 23: Fmoc-p

alanine (3.5 g, 11.2 mnol) was suspended in C-2C12 (40 rL) and thionyl chloride (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 to 

give a 95% yield of a white solid as product.  

[0575] Synthesis of (2S,3R,4S,5S,6S)-2-(2-(3-((((91--fliuorei-9

yl)methoxy)carbonyl)amino)propanamido)-4-((((4

nitrophenoxy)carbonvl)oxv)nethyl)phenoxv)-6-(methoxycarbonyl)tetrahydro-2H-bpvran-3,4,5

triyl triacetate 24: The aniline (1.0 g, 2.2 mmol) was dissolved in CH2Cl2 (20 mL) and DIPEA 

(0.766 mL, 4.4 mnol) was added. The mixture was stirred for 5 minutes and the (9H-fluoren-9

yl)methyl (3-chloro-3-oxopropyl)carbamate (890 mg, 2.7 mmol) was added. The mixture was 

stirred for 30 minutes and quenched with aqueous saturated NaHCO3. The resulting mixture 

was extracted with EtOAc and the combined organic layers were dried with MgSO4, filtered, and 

evaporated to give a residue. The residue was purified by flash silica gel chromatography using 

0 to 100% EtOAc / Hexanes. Isolated 143 g of a yellow sticky solid for an 87% yield. MS 

(ESI): m/e 748.7, (M-H)+, 749, (M + Na)*, 771.  

[0576] The benzyl alcohol (1.5 g, 2.00 mmol) was dissolved in DMF (10 mL) and DIPEA 

(0.52 mL, 3.01 mmol) was added. To this mixture was added a solution of bis(4-nitrophenyl) 

carbonate (L22 g, 4.38 mmol) in DMF (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 flash silica gel chromatography.  

Synthetic Example 6: Synthesis of an Ether Linker 

4 O Na O1 OWN 

T HF 
0 

[05771 Synthesis of tert-butyl 3-(2-(2-(2-hydroxyethoxy)ethoxy)ethoxy)propanoate 55: 

Triethylene glycol (26.7 g, 177.8 mmol) was dissolved in dry THF (125 mL) 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 MgSO4, 

filtered and evaporated to dryness to give 15.8 g (69.2% yield) of a clear oil, which was used 

without further purification.  

0 
<'0) 

H201 

R is - or Br; n is 1 2, 3, 4, 5, 6, 7, 8, 9, or 10.  

[0579] Synthesis of 3-(2-(2-(2-(2,5-dioxo-2,5-dihydro-IH-pyrrol-1

yl)ethoxy)ethoxy)ethoxy)propanoic acid 57A: Maleic anhydride (I lmg, 1.13 mmol, R is H) 

was combined with 3-(2-(12-(2-aminoethoxy)ethoxy)ethoxy)propanoic acid (250 mg, 1.13 mmol) 

and AcOl (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 times. The 

reaction product was very pure and used in the next reaction without purification.  

[0580] Synthesis of perfluorophenyl 3-(2-(2-(2-(2,5-dioxo-2,5-dihvdro-IH-pyrrol-1

yl)ethoxy)ethoxy)ethoxy)propanoate 58A: 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 EtOAe (3 mL) was added 

dropwise. The reaction mixture was stirred for 2 hours at 0 cC, 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.  

[0581] Synthesis of 3-(2-(2-(2-(3,4-dibromo-2,5-dioxo-2,5-dihy dro-1H-pyrrol-1

yl)ethoxy)ethoxy)ethoxy)propanoic acid 57B: Dibromomaleic anhydride (289 mg, 1.13 mmol, 

R is Br) was combined with 3-(2-(2-(2-aminoethoxy)ethoxy)ethoxy)propanoic 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 dryness2 more times.  

The reaction product was very pure and used in the next reaction without purification.  
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[0582] Synthesis of perfluorophenyl 3-(2-(2-(2-(3,4-dibromo-2,5-dioxo-2,5-dihydro-1H

pyrrol-1-yl)ethoxy)ethoxy)ethoxy)propanoate 58B: The acid (518.8mg, 1.13 mmol) was 

combined with pentafluorophenol (207mg, 1.13 mmol) and dissolved in EtOAc (5 mL). the 

resulting mixture was cooled to 0 °C and a solution of CC (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 

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

Synthetic Example 7: Conjugation ofTherapeutic Compounds to Biologically Active 

Polypeptides 

ff,2-FTC Conjugate 

[0583] R ecombinant human L- (SEQIDNO:4, Table4)(20 tmol)andFITC-Maleimide (2 

equiv.) were stirred overnight in 50 mnM phosphate buffer, pH 7.4 at 21 °C. 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 1L2-FITC. This conjugate is the 

conjugate used in FIG. 7 and Biological Example 3.  

IL2-Bis-Vi'C-MLN-4924 Conjugate 

[0584] Thioredoxin-IL-2 fusion protein (SEQ ID 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 miM Phosphate buffer, pH 7.8 at 37 °C, for'30 minutes.  

Then, a dibromomaleimide-dipeptide-MIN-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 purified by size exclusion chromatography as above to yield the conjugate IL2-Bis-VC

MLN-4924. This conjugate is the 3-41 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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IL2-VC-MLN-4924 Conjugate 

[0585] Thioredoxin-IL-2 fusion protein (SEQ ID NO:2, Table 4) labeling step, 50 pM of 

protein was 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 using a 1-itrap 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-VC-MUAE Conjugate I 

[0586] For IL-2 labeled with MMNAE, 50 M of protein (SEQ ID NO4, Table 4) was first 

reacted with 5 equivalents of maeimide-dipeptide-MMAE linker (Structure A-32, Table 3) in 

phosphate buffer p-I 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 IL2-VC-MMAE. This conjugate 

is the 1:1 conjugate used in the bottoin panel of FIG. 6A and in FIG. 8 and in Biological 

Examples I and 4.  
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IL2-VC, AIAE Conjugate 2 

NNH2 + 

H 

0 

~\4~NH2  b 

N" 

HN 

AI

N 
N 'NH 

H> H 

NH 

[0587] IL-2 (SEQ ID NO:4, Table 4) was prepared in PBS, with a protein concentration of 5 

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

solution. The NHS reagent was reacted to the protein sample at a final concentration of 1 miM 

(15 eq.) and the reaction was inrcubated at room temperature for 3 0 rninutes. Reaction was 
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stopped by the addition of Tris-HCl 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 pM of the azide-derivatized IL-2 was then incubated with a 10 molar excess of a 

acetylene-valine-Citruline-vMMAE conjugating construct (Medchem Express)at 21C for 16 

hours in PBS buffer containing 0.5 mM of a Cu-TBTA complex and 0.5 mM of ascorbic acid.  

IL2-VC-MIMAE was purified by size exclusion chromatography (Hiload Superdex S75 pg, GE 

Life Sciences). Drug to protein molar ratio was calculated as described Wakankar A, Chen Y, 

Gokarn Y, Jacobson FS. Analytical methods for physicochemical characterization of antibody 

drug conjugates. M4bs. 2011;3(2):161-72. This conjugate is the 3:1 conjugate usedin the 

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

General Biological Information 

105891 IL-2 polypeptides used herein are produced in . col, using known techniques, e.g., 

those from "Biological activity of recombinant human interleukin-2 produced in Escherichia 

col," Rosenberg SA, Grimm A, 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-IL-2 Polypeptide Conjugate 

[0590] A primary murine IL-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 

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 tL of complete media. 48 hours after stimulation, culture 

wells were pulsed with 20 L of the Celltiter 96 AqueousOne reagent (Promega) and incubated 

for another 4 hours. Plates were measured for absorbance at 490 nM and the results plotted as a 

relation between Absorbance and MNIAE concentration (FIG. 6A, Top panel).  

[05911 A primary murine IL-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/IO% FCS) for 20 hours before being subjected to 
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stimulation with a either complete media alone (red), recombinant IL-2 at 60 pM (IL-2), 

recombinant IL-2 at 60 pM along with MMAE at 50 nM (Combo), recombinant IL-2 (60 pM) 

conjugated to IMAE via dipeptide linker at a I Imolar ratio (Conj. I:1) or recombinant IL-2 

(60 pM) conjugated to MMAE via dipeptide linked at a 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 LE/DEAD@Viability/CytotoxicityKit (Thermo Scientific), 

Results were plotted as the measurement of the percentage of live cells in the period using the 

value 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-]L-2 Polypeptide Conjugate 

[0592] CTLL-2 cultures were established as in Biological Example I except that cells for 

every treatment condition were cultivated at 100,000 cells/m in T751 flasks in 25 mL of media 

containing 100 pM of recombinant Human Thioredoxin-IL-2 fusion protein (SEQ ID 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 for 

30 minutes on ice in IP Lysis buffer (50 mM Tris, pH 7.6,150 mM NaCl, 1 % Triton X-100, 

0.05% sodium deoxycholate and protease inhibitors). Lysates were centrifuged at 21,000 x g for 

15 minutes at 4 °C and the supernatants collected and subjected to immunoprecipitation with an 

anti-mouse/rat/human CUL5 antibody (F6) (Santa Cruz Biotechnology). Immunocomplexes 

were captured by protein A/G agarose beads, washed extensively and heated at 95 °C for 5 

minutes in SDS sample buffer (Bio-Rad). Samples were electrophoresed, blotted into a PVDF 

membrane and sequentially probed with an HRP-conjugated anti-Nedd8 antibody (H2) (Santa 

Cruz Biotechnology) and HRP-conjugate anti-CUL5 (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 imageJ software (National Institutes of Health). Data is plotted as a 

function of the densitometric levels of the gel bands produced by the anti-Nedd8--RP signal on 

film normalized against the signal produced by the anti-CUL5--RP 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 IL-2 (IL-2), complete 
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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 (Con. 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 pSTAT5 LISA kit. pSTAT5 levels were 

measured a according to the ELISA kit manufacturer's instructions (Cell Signaling Technology) 

using an Absorbance plate reader. Data is plotted 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 MC-FITC 

105941 C57B16 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-CD4-PE antibodies and double positive cells were sorted on a S3 cell sorter (Bio-Rad).  

Sorted cells were washed and incubated with a FITC-conjugated recombinant IL-2 (SEQ ID 

NO:4,Table 4, prepared as described in Synthetic Example 7) for 1 hour at 4 °C followed by 

extensive washing at 4 °C to prevent receptor internalization. Cells were analyzed by FACS 

(Bio-RAD S3) for FITCfluorescence (FIG. 7).  

[05951 (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. J 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 

[0596] C57B16 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-CD4-PE antibodies and double positive cells were sorted on a S3 cell sorter (Bio-Rad).  

Sorted cells were washed and stimulated with a combination of anti-mouse CD3 and anti-CD28 

antibody coupled to magnetic beads (Dynabeads, mouseTcell activator, Thermo Scientific) in 

complete media for 72 hours. Cells were then washed, rested in complete media for 24 hours and 

stimulated with I nM of recombinant IL-2 alone, MMAF conjugated to recombinant IL-2 (SEQ 

ID NO:3, Table 4, prepared as described in Synthetic Example 7) via a dipeptide linker or 50 

PM of the genotoxic dng Etoposide for 24 hours. Cells were analyzed for viability with the 
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LIVE/DEAD@ Viability/Cytotoxicity Kit (Thermo Scientific) using a FACS instrument (Bio

Rad S3, FIG. 8).  

[0597] (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. 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 

105981 Tregs were purified from three healthy blood bank controls, and the pSTAT5 of the 

Tregs was measured at 30 minutes following low dose IL-2 (1ng/ml). The relative percentage of 

STATS phosphorylation (pSTAT5 percentage) was then measured in humanTeffs and in human 

Tregs from three patients having food allergies compared to the pSTAT5 of the Tregs from the 

healthy controls. Cultures were harvested from the food allergy participants, and the relative 

pSTAT5 percentage was measured from the cultures, following low dose 11L-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.  

[0599] It was found that, in patients with serious food allergies, defective inhibition of Treg 

IL-2R desensitization is demonstrated by a more rapid loss of pSTAT5 in their Tregs than in 

normal subjects' Tregs activated by low dose IL-2 in vitro (FIG. 9).  

Biological Example 6: Use of Low Dose IL-2 or Combination IL-2/MLN for 

Treatment of Type 1 Diabetes in Mouse Model 

[0600] Female Non Obese Diabetic (NOD) mice, aged 8 weeks (The Jackson Laboratory) 

were used in a study of low dose IL-2, MLN4929 (a pathway inhibitor) or a combination of IL-2 

and MLN4928 (referred to herein as IL-2/MLN).The NOD mice are known to spontaneously 

develop hyperglycemia 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 IL-2, the pathway 
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inhibitor MLN4924, or the IL-2/ILN 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/MILN combination could help to prevent the progression to hyperglycemia 

in the NOD mice (FIG. 10).  

Biological Example 7: Use of Low Dose IL-2 or Combination IL-2/MLN for 

Treatment of Type I Diabetes in Humans 

[0602] The II_-2/MLN combination was tested in vitro in healthy patients and patients with 

autoimmune type I diabetes. The pSTAT5 levels (indicated as percentage of "D" expressed in 

FIG. 11) was measured at 30 minutes, I hour, and 4 hours in healthy patients and autoimmune 

patients using IL-2, and the IL-2/MLN combination. It was shown that the combination of low 

dose IL-2 and the NAE inhibitor MLN4924 was capable of restoring pSTAT5 expression of 

regulatoryT cells in humans with autoimmune type I diabetes when administered in vitro. (FIG.  

11).  

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

Treatment of Asthma in Mouse Model 

Asthma model 

[0603] The asthma model was elicited in 10 week old female C57BL/6J mice by intranasal 

(i.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.  

Theatnent 

106041 The asthma model mice were subjected to i.p. injection with the following within30 

minutes after i.n. challenge with CRA on days 15, 18, and 21 (for a total of 3 treatments): 

(1) 0.1 mL PBS (control); 

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

(3) 50 ul MLN [400 ug in 40% DMSO]+ 50 ul PBS; 
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(4) 50 ul IL-2 [100 ng in PBS] +50 ul PBS containing 40% DMSO; or 

(5) 50 ul MLN [400 ug in 40% DMSO] + 50 ul IL-2 [100 ng in 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 

leukocytes, 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.  

Biological Example 9: BAL Analysis of CRA Sensitized MiceTreated with 

MLN4924-IL2 Protein Drug Conjugate, Low Dose IL-2, or Saline 

Asthma Model 

[0606] To further assess the therapeutic effect of the NAE inhibitor (MLN4924) protein drug 

conjugate (MLN4924-1L2) 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 1L2-Bis-VC-MLN-4924 conjugate as described herein. The effects of the MILN4924-1L2 

conjugate were also compared to a comparable dose of low dose IL-2 administered at the same 

time. Groups of five female C57BL/6J mice were sensitized with cockroach antigen (CRA) for 

two days. Two weeks later they were i.n. challenged with CRA three times, three days apart.  

Treatment 

[0607] The asthma model mice from each of the five groups were subjected to intraperitoneal 

(i.p.) injection with the following within 30 minutes after i.n. challenge with CRA on days 15, 

18, and 21 (for a total of 3 treatments): 

(1) 0.1 mL saline (control); 

(2) 1 tg IL2/0.1 mL saline (as the low dose IL-2 treatment); or 

(3) 2 pg modified IL-2/0.1 mL saline (as the protein drug conjugate 
treatment).  
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'ecropsy 

[0608] 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 

monocytes, macrophages, lymphocytes, neutrophils, 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 therapy are shown in FIG. 13.  

Biological Example 10: Use of MLN4924-IL2 Protein Drug Conjugate for 

Treatment of Lupus Nephritis in Mouse Model 

[0609] NZB/W F1 hybrid mice were bred from male NZW/LacJ and female NZB/BINJ (The 

Jackson Laboratory). Female progeny were kept and aged to spontaneously develop the disease 

mimicking systemic human lupus nephritis. At 24 weeks of age the F Iprogeny 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 PierceTM 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.  

106111 Groups of (NZB xNZW)F1 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 MLN4924 PDC, 1 pg of wild type IL-2 without MLN4924, or a PBS vehicle control for 5 

consecutive days. Eight mice were treated with the MLN4924-IL2 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 MLN4924-1L2 conjugate and control treatments were diluted to the 

prescribed dose in IX PBS and sterile filtered 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 C02 inhalation in accordance to IACUC standard operating procedures 
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of small animal euthanasia. The therapeutic effects of the MLN4924-IL2 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 MLN4924 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 in 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, tracheostomnized, 

mechanically ventilated mice are performed 24 hours after the last antigen challenge or PBS 

challenge. Aerosolized methacholine is administered in increasing concentrations (0, 1.25, 2.5, 

5, and 10 mg/ml), 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 each 

aerosol challenge period, which consists of a 0.5-minute aerosol exposure and a 1.5-minute 

period after exposure.  

[0616] The description of the embodiments, alternative embodiments, and specific examples 

herein are given by way of illustration and should not be viewed as limiting. 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 includes such changes and 

modifications.  

[0617] Each patent and non-patent publication cited herein is 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 

routine 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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CLAIMS 

What is claimed is: 

1. A compound having a structure of Formula (I): 

X2a-(X3), (I), 

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

wherein: 

i is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

X2a is a linker; and 

X- is a therapeutic compound.  

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

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

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

tautomer thereof, of claim 1, wherein i 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, wherein m is 1, 2, or 3.  

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

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

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

tautomer thereof, of any one of claims 1-5, wherein X2 a is a cleavable linker.  

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

tautomer thereof, of any one of claims 1-5, wherein X2a is a non-cleavable linker.  

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

tautomer thereof, of claim 6, wherein X2a is selected from the group consisting of: 
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Compound Structure 
Number 

N H 

INH 

LNH2 

NHH 

L-3 

~,Y, N " p 

All, H 

L-5C 
C0, 

NH 

L-6N 

-- --- ---- ---- --- ---- ----- -- ---- ---- --- ---- ---- --- ---- ---- --- --L ---- --- ---- ---- --- ---- ---- --- ---- ---- --- ------ --N H- -- -

284'



WO 2020/014541 PCT/US2019/041486 

L-7 - -N C, X C § 

L-9 V "N .'N W-N ' 

HO 

N' ' N)

LAo HO 

N O 

28



WO 2020/014541 PCT/US2019/041486 

L-13 
c 0 

0 

N 

0H a 

OH 

286



WO2020/014541 PCT/US2019/041486 

L-15 

0 N 

NHH 

N 

HO H 

L-16 

HNH 

HNH 
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oN H 

G . NHN 2 

wherein R is 1-, 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 X2ais elected from the group consisting of L- Iand L-9.  
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10. The compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or 

tautomer thereof, of claim 7, wherein X2aiS selected from the group consisting of: 

Compound Structure 
Number 

L-17 0 

H 

SN" 

and 
L-18 

H 

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 duig, 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, isomer, or 

tautomer thereof, of any one of claims 1-12, wherein X 3 is selected from the group consisting of: 
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Compound Name Structure 
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7HI-pyrrolo[2,3-.djpyrimidin7-y)--3,4
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'y)methyl sulfamate) 

TAS2 (((i.S,2R,3S,4R)-4-(4-amino-5
((4,7-dimethyl--3,4-dihydro-2H- N

benzo[b][1,4]oxazin-8-yl)ethynyl)
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TAK7243 (((1R,2R,3S,4R)-2,3-/N 
d ihyd roxy--41-(2--(3-- / 
(t riflIuo rormet hyl) phe nyl) py razoo1,5 
-alpyrimidin-7- F3  NH 

yI)arnin o)cyclo pe ntyl) met hyl 
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H2 NI 

Piperacillin 
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Phorbol 12-myristate 13-acetate 0 

HN QH " "'~, '- A ~~ A N,, ' 

H/ 

6H 0 

2,3-dihydropyrrolo[2,1-blquinazolin- 0 0 0) 
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Coumarin A 

Coumarin B 

Deoxyvasicinone derivative 

N 
C 

N 

N'N 

Imidazoliurn-quinoxalineA 

and 
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TAS4464 (7H-Pyrrolo[2,3- H N 
d]pyrimidin-4-amine, 7--[5- N 
[(aminosulfonyl)amino]-5-deoxy
beta-D-ribofuranosyl]-5-[2-(2- t 
ethoxy-6-fluorophenyl)ethynyl]-) 

\N 

wherein Ri is alkyl, aryl, arylalkyl, arylalkyne, arylalkene, heterocyclyl, or 

heteroaryl and R2 is -, 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 X3 is selected from the group consisting of: 

Pevonedistat, TASI (((2S,3S,4R,5R)-5-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H

benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3,4

dihydroxytetrahvdrofuran-2-vl)methyl sulfamate), TAS2 (((1S2R,3S4R)-4-(4-amino-5-((4,7

dimethyl-3,4-dihvdro-21H-benzo[b][1,4]oxazin-8-yl')ethyny)-7H-pyrrolo[2,3-d]pyrimidin-7-y')

2,3-dihydroxvcvclopentyl)methyl sulfamate), and TAK7243 (((IR,2R,3S,4R)-2,3-dihydroxy-4

((2-(3-(tritluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cyclopentl)methy 

sulfamate).  

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

tautomer thereof, of any one of claims 1-10, wherein X3 is 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 X3 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 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, isomer, or 

tautomer thereof, of any one of claims 1-10 or 15-16, wherein X- is selected from the group 

consisting of vincristine, vinorelbine, vinflunine, crytophycin 52, a ialichondrin, 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 from the group 

consisting of.  

Compound Name Structure 
Monornethyl 
Auristatin E J.  

Al 

Docetaxel eel 

NN

Etoposide 
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Indibulin 

Gefitinib 

and 
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, whereinX 3 is Monomethyl Auristatin 

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

tautomer thereof, of claim 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 p is 1, 2, 3, 4, 

5, or 6.  

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

tautomer thereof, of claim 20, wherein the compound of Formula (I) 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-1 0, A-1 1, A-]12, A-]13, A-14, A

15, A- 16, A- 17, A- 18, A-3 0, A-3 1, and A-5 1.  

22 Trhe compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or 

tautomer thereof, of claims 20, wherein the compound of Fornula (I) is selected from the group 

consisting of A- 1, A-3 0, A-3 1, and A-5 1.  

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.  
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24. A compound having a structure of Formula (II): 

X1-[X2-(X3).]n (II), 

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

wherein: 

m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11; 

Xi is a biologically active polypeptide or hormone; 

X2 is a linked; and 

X3 is a therapeutic compound.  

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

tautomer thereof, of claim 24, wherein Xi 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 Erythropoietinpolvpeptidea 

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-Ia 

polypeptide, an Interferon beta-lb polypeptide, an Interferon gamma polypeptide, an Interferon 

type I polypeptide. an Interferon type II polypeptide, an Interferon type III 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 phosphoribosyltransferase polypeptide, an Oncostatin M polypeptide, an 

Oprelvekin polypeptide, a Platelet factor 4 polypeptide, a Proinflamrnatory cytokine 

polypeptide, a Promegapoietin polypeptide, a Receptor activator of nuclear factor kappa-B 

318



WO 2020/014541 PCT/US2019/041486 

ligand polypeptide, a Stromal cell-derived factor 1 polypeptide, an adrenonedullin polypeptide, 

an angiopoietin polypeptide, an Autocrine motility factor polypeptide, a Bone 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 A5 polypeptide, an Ephrin BI 

polypeptide, an Ephrin B2 polypeptide, an Ephrin B3 polypeptide, a Fibroblast growth factor 

polypeptide, a Fibroblast growth factor I 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 I Ipolypeptide, 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 Arternin 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-I polypeptide, an Insulin-like growth factor-2 

polypeptide, an IL-i polypeptide, an IL-2 polypeptide or bio-active homolog thereof, an L-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 I 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 Transforming 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.  

26 A compound having a structure of Formula (IID: 

XI-{X2-{X3)m]n (I), 

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

wherein: 

i is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11; 

Xi is an IL-2 polypeptide or a bio-active homolog polypeptide thereof; 

X2 is a linker; and 

X3 is 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 bio-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 thereof, of claim 25 or26, wherein the IL-2 polypeptide or the bio-active homolog 

polypeptide thereof comprises an amino acid sequence set forth in SEQ ID NO: Ior SEQ ID 

NO:2.  

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

tautomer thereof, of any one of claims 24-28, wherein X2 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 X2 is a non-cleavable linker.  

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

tautomer thereof, of claim 29, wherein X2is selected from the group consisting of: 
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wherein the left side of X2), as drawn, is bound to X1, and the right side Of X2, as drawn, 

is bound to X3 and wherein R is H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker.  

32. he compound, or a pharmaceutically acceptable salt, solvate, hydrate, isomer, or 

tautomer thereof, of claim 3 1, whereinl X2 is selected from the group consi sti ng of K-1I and K -19.  

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

tautomer thereof, of claim 30, wherein X21iS selected from the group consi sting of: 

Compound Structure 

K-170 

0 

N O 

.0 

H 

NN 

0 ~ 

wherein the left side of X2, as drawn, is bound to Xi, and the right side of X2, as drawn, 

is bound to X3a.  
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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 X2 is bound to X 1 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 X2 is bound to X1 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 i is I1 

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

tautomer thereof, of any one of claims 24-35, wherein ni s 2, 3, 4, 5, 6, 7, or 8.  

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

tautomer thereof, of any one of claims 24-35, wherein i is 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, wherein in is 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 X3 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 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.  

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

tautomer thereof, of any one of claims 24-41, wherein X3 is selected from the group consisting 

of pevonedistat; TAS (((2S,3S,4R,5R)-5-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H

benzo[b][1,4]oxazin-8-yl)ethynyl)-7H-pyrrolo[2,3-d]pyrimi din-7-yl)-3,4

dihydroxytetrahydrofuran-2-yl)methyl sulfamate); TAS2 (((IS,2R,3S,4R)-4-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2f-benzo[b][1,4]oxazin-8-y)ethynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)
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2,3-dihydroxycyclopentyl)methyl sulfamate); TAK7243 (((IR,2R,3S,4R)-2,3-dihydroxy-4-((2

(3-(trifluoromethyl)phenyl)pyrazolo[1,5-a]pyrimidin-7-yl)amino)cyclopentl)methyl 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-ymethylene)

3,5-dioxo-pyrazolidin-I-yl]-benzoic acid ethyl ester); Phorbol 12-myristate 13-acetate; 2,3

dihydropyrrolo[2,I-b]quinazolin-9(iFI)-one; Ofloxacin; Panepophenanthin; Himeic Acid A; 

Hyrtioreticulins A; Phytol; ABPA3 ([(2R,3S,4R,5R)-5-[6-(3-ethynlanilino)purin-9-yl]-3,4

dihydroxyoxolan-2-yl]methyl sulfamate); Benzothiazole; a Deoxyvasicinone derivative 

Coumarin A; Coumarin B; Imidazolium-quinoxaline, andTAS4464 (7H-Pyrrolo[2,3

d]pyrimidin-4-amine, 7-[5-[(aminosulfonyl)amino]-5-deoxy-beta-D-ribofuranosyl]-5-[2-(2

ethoxy-6-fluorophenyl)ethynyl]-), wherein R1 is alkyl, aiyl, arylalkyl, arylalkyne, arylalkene, 

heterocyclyl, or heteroaryl and R2 iS 1-1, 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 X3 is selected from the group consisting 

of: Pevonedistat, TAS (((2S,3S,4R,5R)-5-(4-amino-5-((4,7-dimethyl-3,4-dihydro-2H

benzo[b][1,4]oxazin-8-yl)ethynvl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3,4

dihydroxytetrahydrofuran-2-yl)methyl sulfamate), TAS2 (((1S,2R,3S,4R)-4-(4-amino-5-((4,7

dimethyl-3,4-dihydro-2[H-benzo[b][1,4]oxazin-8-yl)ethynyl)-7]-pyrrolo[2,3-d]pyrimidin7-yl)

2,3-dihydroxycyclopentyl)methyl sulfamate), andTAK7243 (((1R,2R,3S,4R)-2,3-dihydroxy-4

((2-(3-(trifluoromethlv)phenyl)pyrazolo[1,5-a]pyrrimidin- 7 -yl)amino)cvclopentyi)methyli 

sulfamate).  

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

tautomer thereof, of any one of claims 24-39, wherein X3 is a cancer chemnotherapeutic.  

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

tautomer thereof, of any one of claims 24-39 or 44, Wherein X3 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 antimetabolite, an aromatase inhibitor, a topoisomerase inhibitor, 

ai Tor 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, colchicine, 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 or44-45, wherein X3 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; 

Clindamycin; Tubulysin A; Indibulin; 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 (II) or Fonnula 

(III) is selected from the group consisting of: 
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wherein R is H, alkyl, aryl, arylalkyl, a glycol ether, or a glycol linker; q is 1, 2, 3, or 4; 

nl is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; and n2 is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, wherein the 

combination of n1 and n2 has a sum of 2, 3, 4,N, 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 (II) or Formula (III) is selected 

from the group consisting of B3-1, B-2,1B-3, B-4,1B-5, B-6,1B-7, B-8,1B-9, B-1 0, B3-11, B-12,1B

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 (II) or Formula (III) 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 (II) or Fomula 

(III) is selected from the group consisting of: 

Compound Structure 
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B-46 

B-47 

and 
B-50 

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

tautomer thereof, claim 52, wherein the compound of Formula (II) or Formula (III) is B-32.  

54. The compound, or a pharmnaceutically acceptable salt', solvate, hydrate, isomer, or 

tautomer thereof, of any one of claims 24-53, wherein n is 2, 3, 4, 5, 6, 7, 8, or9 
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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 n is 3, 4, 5,6, 7, or 8.  

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

tautomer thereof, of any one of claims 24-53, wherein n is 4, 5, 6, or 7.  

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

tautomer thereof, of any one of claims'24-53, wherein n is 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 87-105 and a 

pharmaceutically acceptable carrier.  

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 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 immunological 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 immunological disorder is multiple 

sclerosis, type I diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis, or 

systemic lupus 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 

346



WO 2020/014541 PCT/US2019/041486 

treating a disorder in a subject in need thereof, wherein the disorder is an immunological 

disorder or cancer.  

66. 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 

tautomer thereof, of any one of claims 24-57 or 87-105 for treating a disorder in a subject in 

need thereof 

68 Useof 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 in a subject in 

need thereof, wherein the disorder is 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 I diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis, or systemic lupus 

eiythematosus.  

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 in a method of treating a disorder in a 

subject in need thereof, wherein the disorder is an immunological disorder or cancer.  
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76. The compound 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 I diabetes, inflammatory bowel disease, rheumatoid arthritis, psoriasis, 

or systemic lupus erythematosus.  

78. The compound for use of claim 75, wherein the disorder is cancer.  

79. 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

low breast cancer.  

80. 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 composition for use of claim 81, wherein the immunological 

disorder is multiple sclerosis, type I 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 neck 

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 ID NO: ]or SEQ ID NO:2.  

348



WO 2020/014541 PCT/US2019/041486 

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

tautomer thereof, of any one of claims 24-48 or 54-57, wherein X2 is bound to Xi at two 

different sites on Xi.  

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 X2 is bound to Xi at two 

different Cys residues on Xi.  

89. 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 is bound to Xiat two 

different Lys residues on X1 .  

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

tautomer thereof, of any one of claims 24-34 or 36-48, wherein X2 is a mixture of X2b and X2c, 

X2b is a linker that is bound to one Cys residue on X1, X2 e is a linker that is bound to two 

different Cys residues on Xi, n is a combination of ni and n2, wherein ni corresponds to the 

number of X2b moieties bound to X1 and n2 corresponds to the number of X2C moieties bound to 

Xi, and the combination of nI and n2 has a sum of 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 X2b 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 X2c is K-19.  

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

tautomer thereof, of claim 90 or 91, wherein X2b is K-1 and X2e is K-19.  

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

tautomer thereof, of any one of claims 90-92, wherein ni is 2 or 3 and n2 is 1.  

94. 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 thereof, of any one of claims 90-92, wherein nI is 3 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, wherein n is 1, 2, 3, 4, or 5 and n2 is 1, 2 or 3.  

97. 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

3,1B-4,13-5, 13-6,13-7, B-8,13-9, B-10, B-11, 13-12, B-13,13-14,13-15, 13-16,13-17, B-18,13-30, 

B-31, B-48, and B-49, wherein n is 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 NO:2.  

98. 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, wherein n is 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: Ior SEQ ID NO:2.  

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

tautomer thereof of any one of claims 21-28, wherein X2is a mixture of X2b and X2c, X2b is a 

linker that is bound to one Cys residue on X1, Xke is a linker that is bound to two different Cys 

residues on X 1, n is a combination of nl and n2, wherein the combination of nI and n2 has a sum 

of 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 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 (II) or Formula 

(III) is B-49, Xi is an IL-2 polypeptide or a bo-active homolog polypeptide thereof comprising 

an amino acid sequence set forth in SEQ ID NO:1 or SEQ ID NO:2, and n is 2 or 3 and n2 is 1.  

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

tautomer thereof, of claims 97-100, wherein the IL-2 polypeptide or the bio-active homolog 

polypeptide thereof comprises the amino acid sequence set forth in SEQ ID NO2.  

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 X2 is X2b, wherein X2b is 
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a linker that is bound to one Cys residue on Xi, and n is ni, wherein ni corresponds to the 

numberofX2b moieties bound to X1.  

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 X2 is X2c,wherein X2e iS 

a linker that is bound to two different Cys residues on X1, wherein n is n2, wherein n2 

corresponds to the numberof X2e moieties bound to Xi.  

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, solvate, hydrate, isomer, or 

tautomer thereof, of any one of claims 24-43, wherein X3 is Pevonedistat.  
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                         SEQUENCE LISTING

<110>  IL‐2Rx, Inc.
 
<120>  COMPOSITION AND METHODS FOR TREATING CANCER AND IMMUNOLOGICAL 
       DISEASES

<130>  IL2R‐003/02WO 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_003_02WO_SeqList_ST25.TXT

Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Ser Gln Ser Ile 
        115                 120                 125             

Ile Ser Thr Leu Thr 
    130             

<210>  2
<211>  242
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  TXN / GSAM linker / IL‐2 C125S mutant

<400>  2

Met Val Lys Gln Ile Glu Ser Lys Thr Ala Phe Gln Glu Ala Leu Asp 
1               5                   10                  15      

Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys 
            20                  25                  30          

Gly Pro Cys Lys Met Ile Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
        35                  40                  45              

Tyr Ser Asn Val Ile Phe Leu Glu Val Asp Val Asp Asp Cys Gln Asp 
    50                  55                  60                  

Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gln Phe Phe 
65                  70                  75                  80  

Lys Lys Gly Gln Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 
                85                  90                  95      

Leu Glu Ala Thr Ile Asn Glu Leu Val Gly Ser Ala Met Ala Pro Thr 
            100                 105                 110         

Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His Leu Leu Leu 
        115                 120                 125             
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Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys Asn Pro Lys 
    130                 135                 140                 

Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr 
145                 150                 155                 160 

Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys Pro Leu Glu 
                165                 170                 175     

Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu Arg Pro Arg 
            180                 185                 190         

Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu Lys Gly Ser 
        195                 200                 205             

Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala Thr Ile Val 
    210                 215                 220                 

Glu Phe Leu Asn Arg Trp Ile Thr Phe Ser Gln Ser Ile Ile Ser Thr 
225                 230                 235                 240 

Leu Thr 
        

<210>  3
<211>  133
<212>  PRT
<213>  Homo sapiens

<400>  3

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 
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    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         

Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser Ile 
        115                 120                 125             

Ile Ser Thr Leu Thr 
    130             

<210>  4
<211>  134
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IL‐2 WT Cys‐N‐positions

<400>  4

Cys Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu 
1               5                   10                  15      

His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr 
            20                  25                  30          

Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro 
        35                  40                  45              

Lys Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu 
    50                  55                  60                  

Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His 
65                  70                  75                  80  
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Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu 
                85                  90                  95      

Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr 
            100                 105                 110         

Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser 
        115                 120                 125             

Ile Ile Ser Thr Leu Thr 
    130                 

Page 5


	Abstract
	Description
	Claims
	Drawings
	Gene Sequence

