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ANTIBODBY DRUG CONJUGATES COMPRISING STING AGONISTS

RELATED APPLICATIONS
(0017 This application claims priority to, and the benefit of UK. Provisional Application No.
63/604,108 {iled April 2, 2020, U.S. Provisional Application No. 63/040,755 filed June 18, 2020,
and UK. Provisional Application No. 63/111,820 filed November 10, 2020. The contents of each

of these applications are hereby incorporated by reference in their entireties.

NCORPORATION BY REFERENCE OF SEQUENCE LISTING
[002] The contents of the text file named “MRSN-033 001WO Seghist.txi”, which was
created on March 31, 2021 and 15 49 KB in size, are hereby incorporated by reference in their

entirety.

BACKGROUND

(0031 Stimulator of interferon genes (STING) 15 a receptor in the endoplasmic reticulum that
propagates innate imumune sensing of cytosolic pathogen derived- and self-DNA. STING 152 378
aming acid protein, which mainly contains three structural domains: (1) N-terminal transmembrane
domain {aa 1-154); (1) central globular domain (aa 155-341); and (111} C-terminal tatl {aa 342-
379). STING may form symmetrical dimers combined with tts ligands in V-shaped conformation,
while not completely covening the bound ligands. A STING agonist can bind into the pocket region
of STING. However, the STING activation process is easily inhibited in some severe disease
conditions, resulting i the inactivation of the STING pathway. Therefore, screening and designing
potent STING agonists 18 of great importance for cancer imuuune therapy and other infectious
diseases treatments, including, but not mited to, obestty, hiver injury, sugar-hipid metabolism, and
virus nfection. Specific targeting of tnunune pathways presents opportunities for cancer therapy,
potentially offering greater specificity than cell population-based therapeutic approaches.

(0047 Antibody-drug conjugates { ADCs) are comprised of a drug like small molecule, covalently
linked to an antibody. The antibody represents a targeting mechanism tuned o a specific site of
action. Upon reaching the site, the ADC is designed to release a small molecule, the drug, allowing
it to perform its designed function mn a targeted manner, as opposed to diffusing systemically
through the entire body of the subject. This targeted approach allows for treatment with drugs that
would otherwise require doses so high as to be toxic when administered systemically.
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(0057 A key feature of the innate immune system is the recognition and elimination of foreign
substances. Identification of these pathogenic invaders occurs through host recognition of
evolutionarily conserved microbial structures known as pathogen- associated molecular patterns
{PAMPs). Host recognition may occur by multiple pathways, such as activation of pattern
recognition receptors (PRRs), which ultimately lead to downstream signaling events and culminate
in the mounting of an immune response.

[006] The antibody-drug conjugates of this disclosure modulate the activity of STING, and
accordingly, may provide a beneficial therapeutic impact in treatment of diseases, disorders and/or
conditions wherein modulation of STING (Stimulator of Interferon Genes) is beneficial, including,
but not limited to, inflammation, allergic and autoimmune diseases, infectious diseases, cancer,
pre~cancerous syndromes, and as vaccine adjuvamis. There remams a need for new

immunotherapies for the treatment of diseases, in particular cancer.

SUMMARY
(0077 In some aspects, the present disclosure provides a conjugate of Formula (Iy:
PBRM-[A(L. Y0 or 1-Dars (1)

or a pharraceutically acceptable salt or solvate thereof, wherein:

PBRM denotes a protein-based recognition-molecule;

LY, when present, is a linker unit;

Alis a divalent linker moiety connecting the PBRM to L when L° 1s present, or to D

when L is absent;

B is a STING agonist drag motety; and

dis 18 an integer ranging from about 1 to about 20.
[008] In some aspects, the present disclosure provides a scaffold useful for conjugating with a
PBRM, wherein the scaffold 15 of Formula (1T

AL 0 -D (D)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

PBRM denotes a protein-based recognition-molecule;

LY, when present, is a linker unit;

A" is a monovalent linker moiety comprising a functional group capable of forming a

covalent bond with a functional group of the PBRM;

s}
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D is a STING agonist dreg moiety; and

dis is an integer ranging from about 1 to about 20.
[009] Insome aspects, the present disclosure provides a pharmaceutical composition comprising
a conjugate described herein and one or more pharmaceutically acceptable carriers or excipients.
[010] In some aspects, the present disclosure provides a method of activating or enhancing an
activity of a stimulator of interferon genes (8TING]) in a subject, comprising admimstering to the
subject a conjugate described herem or a pharmaceutically accepiable salt thereof.
[0111 In some aspects, the present disclosure provides a method of preventing or treating a
disease or disorder in a subject, comprising administering to the subject a therapeutically effective
amount of a conjugate described herein or a pharmaceutically acceptable salt thereof
[012] In some aspects, the present disclosure provides a conjugate described herein, or a
pharmaceutically acceptable salt thereof, for activating or enhancing an activity of STING mn a
subject.
[013] In some aspects, the present disclosure provides a conjugate described herein, or a
pharmaceutically acceptable salt thereof, for preventing or treating a disease or disorder in a
subject.
[014] Insome aspects, the present disclosure provides a use of a conjugate described herein, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for activating or
enhancing an activity of STING in a subject.
[015] Insome aspects, the present disclosure provides a use of a conjugate described herein, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for preventing or
treating a disease or disorder m a subject.
[016] Unless otherwise defined, all technical and scientific terms used bherein have the same
meaning as commonly understood by oune of ordinary skill in the art to which this disclosure
belongs. In the specification, the singular forms also include the plural unless the context clearly
dictates otherwise. Although methods and materials similar or equivalent to those described herein
can be used in the practice or testing of the present disclosure, sutable methods and materials are
described below. All publications, patent applications, patents and other references mentioned
herein are incorporated by reference. The references cited herein are not admitted to be prior art to
the claimed invention. In the case of conflict, the present specification, including defimtions, will

control. In addition, the materials, methods and examples are illustrative only and are not intended
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to be limiting. In the case of conflict between the chemical structures and names of the compounds
disclosed herein, the chemical structures will control.
[017} Other features and advantages of the disclosure will be apparent from the following

detailed description and claims.

BRIEF DESCRIPTION OF THE FIGURES
[018] FI{x 1A plots the red object confluency as a function of time for Conjugate 8b-1 and
Conjugate 8 (each at 100, 10, and 1 oM} and Conjugate 8¢c-1 and Compound 1 {(each at 100 and
10 M) {conjugate concentrations were based on the pavicad).
[019] FIG, 18 plots the red object confluency as a function of uime for Conjugate 8 and
Compound ¥ {each at 100, 10, and 1 M} and Conjugate 8m {100 nM) {conjugate concentrations
were based on the payload).
[020] FiG., 2 shows CD14-/CD3+ cells in PBMCs, enriched monocytes, and CD16-depleted
monocyte populations.
(0217 FI. 3A and FIG, 3B plot the red object confluency as a function of tume and show the
killing of STING wild type (sgNT-2) and koock out (sg#3-2) SKBR3 NucRed ceils respectively
by PBMCs for Conjugate 8a-3, Conjugate 8j, Conjugate 8¢-2, and Compound | each at 100, 25, 5
and 1 oM {conjugate concentrations were based on the payload).
0221 FIG. 4A plots the red object confluency as a function of the dose response of Conjugate 8a-
3, Conjugate 8-, wild tvpe Fc Trastuzumab and AAG Fc mutant Trastuzumab for the STING wild type
SKBR3 cancer cell killing activity in SKBR3 cancer cell/PBMC co-cultures.
(0237 FIG. 4B plots the red object confluency as a function of the dose response Conjugate 8a-3,
Conjugate 8-j, wild tvpe Fc Trastuzumab and AAG Fe mutant Trastuzumab for the STING knock out
SKBR3 cancer cell killing activity 1n SKBR3 cancer cell/PBMC co-cultures.
[024] FIG. 34 plots the change of the red object confluency of OVCARS3-NucRed cancer cells
as a function of time by PBMCs for Conjugate 8b-1 and Compound 1, both at 20 and 4 nM
{conjugate concentration based on payioad concentration).
[0257 FIEG. SB plots the change of the red object confluency of OVCAR3-NucRed cancer cells
as a function of time by enriched monocytes for Conjugate 8b-1 and Compound 1, both at 20 and

4 nM {conjugate concentration based on payioad concentration).
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[026] FIG. SC plots the change of the red object confluency of OVCAR3-NucRed cancer cells
as a function of time by CD16 depleted monocytes for Conjugate 8b-1 and Compound 1, both at
20 and 4 nM {conjugate concentration based on payload concentration).

[027] FIG. 6 1s a graph showing the anti-<tumor efficacy of Trastuzumab (3/0 mg/kg), dIABZI
STING agonist (0/5 mg/kg), Conjugate 8¢-1 (1/0.04 mg/ke or 3/0.12 mg/ke), Conjugate Ba-1
{1/6.03 mg/kg or 3/0.09 mg/kg) {all doses are given by antibody/payload) in a SKOV3 xenograft
model in mouse.

[028} FIGS. 7TA-TH show cytokines levels for murine CXCL-10 (IP-10; FIG, 74}, 1L-6 (FiG.
T8, TNFo (FIG. 7C), IFNy (FIG, 7D), CXCL1 (KC) (FIG. 7E), MIG (FIG. 7F), MiP-1a (FIG.
7G), and RANTES (FIG. 7H) as a function of time following adminsstration of diABZI STING
agonist (/3 mg/ke), Conjugate 8¢-1 (3/0.12 mg/kg) or Conjugate 8a-1 (3/0.09 my/kg) (all doses
are written as antibody/payicad) in a SKOV3 mouse model. Inserts in each plot show cytokine
levels induced by Conjugate 8a-1 and Conjugate 8¢-1 relative to vehicle,

[029] FIGS. BA-8C show the levels of mouse CXCL1I0 (FIG. 8A), Interferon-f (FiG, 8B), and
IL-& (FIG, 8C) mRNA 10 a SKOV3 xenograft model in wouse at 12 h and 72 h following
administeation of Conjugate 8¢~1 (3/0.12 mg/kg), Conjugate 8a~-1 (3/0.09 mg/kg) , Conjugate 8¢~
1 {(3/0.12 mg/kg) or Conjugate 8a-1 (3/0.09 mg/kg) (all doses are written as antibody/payload).
(0307 FIG. 91s the CD45 wmvmunohistochemistry (THC) staining with rabbit anti-CD43
monocional antibody at 12 and 72 bours for Conjugate 8a-1 (3/0.09 mg/kg), Conjugate 8e-1
3/0.12 mg/kg) or vehicle.

[031] FIG. 10 is a graph showing the circulating plasma concentrations of total antibody and
conjugated drug following administration of Conjugate 8a-1 (3/0.1 mg/ke) (dose 1s given as
anttbody/payload) to CB. 17 SCID mice.

{0321 FIG. 11 shows the effect of IFNAT (11.29} or IFNAZ(IL28A) neutralizing antibodies (10, 2,
0.4, 0.08 ug/mL) on the killing activity of Conjugate 8a-3 (1 oM or 0.1 nM, based on payload} n
cancer cell and PBMC co-cultures.

[033] KFIG, 1215 a graph showing the anti-tumor efficacy of diABZT STING agonist (0/5 ma/kg),
Conjugate 8¢-1 (3/0.12 mg/ke), Conjugate 8b-1 (3/0.09 mg/kg} or Conjugate 8 (3/0.12 mg/kg)

{all doses are given by antibody/payload) in a OVCARS xenograft in mouse.

L
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[034] FIG. 13 15 a graph showing the anti-tumor efficacy of Conjugate 8d-2 (3/0.1 mg/kg) or
Conjugate Be (3/0.1 mg/kg) (all doses are given as antibody/payload) in a OVCARS xenograft in
mouse.

[035] FIG, 14 is a graph showing the anti-tumor efficacy of diABZI STING agonist (0/5 mg/kg),

~

Conjugate 8¢-1 (1/0.04 mg/ke) or Conjugate 8k (1/0.04 mg/kg) (all doses are given as
anttbody/payload) in a triple negative breast cancer xenograft in mouse .

[036] ¥l 15A 15 a graph showing the anti-tumor efficacy of Conjugate 8d-3 (1/0.04 me/kg) or
Conjugate 8g (0.88/0.04 mo/kp) (all doses are given as antibody/payload) in a colon cancer
syngeneic mouse model.

(0371 FIG, 15B shows the Kaplan Meter survival curves for Conjugate 84-3 (1/0.04 mg/ke) or
Conjugate 8¢ (0.88/0.04 mg/ke) (all doses are given as antibody/pavlead) in a colon cancer
syngeneic mouse model.

[038] FIG. 16A 15 2 graph showing anti-tumor efficacy of Conyugate 8g (0.9/0.04 mg/kg) (all
doses are given as antibody/paylead) for the individual mice in a colon cancer syngeneic mouse
model.

(0391 FIG. 16B 15 a graph showing the anti-tumeor efficacy of Congugate 8g (0.9/0.04 ag/kg) (all
doses are given as antibody/payload) when re-chalienged with syngeneic murine colon cancer
cells.

(0407 FIEG. 160 15 a graph showing the anti-tumor efficacy of Conjugate 8g (0.9/0.04 mg/kg) {all
doses are given as antibody/payload) when re-challenged with syngeneic murine lung cancer cells.
(0417 FIG. 17 is a graph showing the anti-tumor efficacy of AIABZI STING agonist (/5 mg/kg)
Conjugate 8d-3 {5.5/0.18 mg/kg) or Conjugate 8i (3.2/0.18 mg/kg} (all doses are given as
anttbody/payload) in a4 syngeneic murine embryonic cancer model.

(0427 FIG. 18 15 a graph showing the anti-tumor efficacy of Conjugate 20a (3/0.09 mg/kg),
Conjugate 34a (3/0.11 mg/keg), Conjugate 34 (3/0.11 mg/keg), or Conjugate 26-1 (3/0.10 mg/kg)
(all doses are given as antibody/payload} i a SKOV3 xenograft in mouse.

[0431 FIG. 19 is a graph showing the anti-tumor efficacy of Conjugate 28 (0.3/0.01 mg/kg or
1/6.03 meg/ke), Conjugate 29 (0.2/0.01 mg/kg or 0.8/0.02 mg/kg), Conjugate 8-2 (0.3/0.01 mg/kg
or 1/0.04 mg/kg), Conjugate 25 (0.3/0.01 mg/kg or 1/0.04 mg/ke) or Conjugate 45 (0.3/0.01 mg/ke

or 1/0.04 mg/kg) {(all doses are given as antibody/payload) in a SKOV3 xenograft in mouse.
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(0447 FIG. 20 graph showing the anti-tumor efficacy of dtABZT STING agonist (1.5 mg/kg
q3dx3 or 0.128 mg/ks qdx1), Compound 3¢ (1.5 mg/ke ¢3dx3 or 0.128 mg/kg qdx1}, Conjugate
32b-2 {3.42/0.128 mg/kg qdx1), XMT-1519 (3.00 mg/kg qdx1), Conjugate 32-5 (0.100/0.004,
0.300/0.013, 1.00/0.042 or 3.06/0.128 mg/kg qdx1}, Conjugate 32¢ (1.00/0.039 or 3.00/0.117
mg/ke qdx1} ) (all doses are given as antibody/payload) in a SKOV3 xenograft in mouse.
[0457 FEG. 21A 15 a graph showing the anti-tumor efficacy in a syngeneic mouse model of
Conjugate 84-3 {1/0.04 mg/kg) or Conjugate 8k {0.9/0.04 mg/ke).
[046] FIG, 218 shows the anti-tumor efficacy in a syngeneic mouse model of the individual mice
for Conjugate 84-3 (1/0.04 mg/kg).
(0477 FIG, 21C shows the anti-tumor efficacy in a syngeneic mouse model of the individual
mice for Conjugate 8k (0.9/0.04 mg/ke).
(048] FIG, 22 is a graph showing the anti-tumor efficacy of Conjugate 8¢-2 (3.17/0.10 mg/kg),
Conjugate 8a-2 (2.7/0.10 mg/kg or 0.81/0.03 ma/kg), Conjugate 8 (2.71/0.10 my/kg or 0.81/0.03
mg/kg), or HABZI IV STING agonist (0/5 mg/ke) (all doses are given as antibody/payload) n a
SKOV3 xenograft in mouse.
(0491 FIG. 23 15 a graph showing the anti-tumor efficacy of Conjugate 32b-1 (3.39/0.10 mg/kg),
Conjugate 32a (0.93/0.03 or 3.12/6.10 mg/kg), Conmugate 32¢ (2.12/0.10 mg/kg), Conjugate 324
{2.20/0.10 meg/kg) or dABZI IV STING agonist {0/5 mg/ke) (all doses are given as
anttbody/payload) in a OVCARS xenograft in mouse.
[0507 FIG. 24 15 a graph showing the anti-tumor efficacy of a combination of Rituximab AF-
HPA ADC (0.75/0.023 mg/kg) and Conjugate 8¢-2 (4.0/0.126 mg/kg), XMT-1535 AF-HPA ADC
{0.75/0.024 mg/kg), Conjugate 8b-2 (2.0/0.071 or 4.0/0.142 mg/kg); a combination of XMT-1535
AF-HPA ADC (0.75/0.024 mg/kg) and Conjugate 8¢-2 {4.0/0.126 mg/ke), a cormbination of
Rituxaimab AF-HPA ADC (0.75/0.023 mg/kg) and Conjugate 8b-2 (4.0/0.142 myg/kg) a
combination of Rituximab AF-HPA ADC (0.75/0.023 mg/kg) and Conjugate 8b-2 (2.0/0.071
mg/ke);, a combination of XMT-1535 AF-HPA ADC {0.75/0.024 mg/ke) and Conjugate 8b-2
{4.0/0.142 mg/kg}; a combimation of XMT-1535 AF-HPA ADC (0.75/0.024 mg/kg} and Conjugate
8b-2 (2.0/0.07F mg/ke); a combination of XMT-1535 AF-HPA ADC (0.75/0.024 mg/ke) and
XMT-1535 (4.0/0 mg/kg); or XMT-1535 (4.75/0 mg/ke) ina OVCARS xenograft in mouse.
[0517 FIEG. 25 is a graph showing the anti-tumor efficacy of Conjugate 32b (0.85/0.03 mg/kg),
1

Conjugate 32-2 {0.90/0.03 mg/kg), Conjugate 88 (0.87/0.03 mg/ke), Conjugate 88 {2.87/0.10
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mg/ke), Conjugate 92 (2.36/0.10 mg/kg), Conjugate 108 (2.23/0.10 mg/ke), Conjugate 89
{0.99/0.030 mg/kg), Conjugate 83a (2.59/0.10 mg/kg), Conmjugate 93 (2.85/0.10 mg'ke), or
Conjugate 163 (2.70/0.10 mg/kg} in 2 SKOV3 xenograft model in mouse.

(0521 FIG. 26 is a graph showing the anti-tumor efficacy of with vehicle, Conjugate 28
{0.99/0.0325 mg/kg}, or Conjugate 62 (0.92/0.0325 mg/kg) in a SKOV3 xenograft model in
mouse.

[053] ¥ 27 is a graph showing the circulating plasma concentrations for conjugated drug
following admiunstration of Conjugate 28 (3.0/0. 10 myg/kg) or Conjugate 62 (2.84/0.10 mg/kg)

{dose 1s given as antibody/payload) to CB.17 SCID mice.

DETAILED DESCRIPTION
[054] The present disclosure provides novel antibody-drug conjugates, synthetic methods for
making the conjugates or scaffolds, pharmaceutical composttions containing them, and various
uses of the conjugates.
Definitions
(0551 The chemical names provided for the mtermediate compounds and/or the compounds of
this disclosure described herein may refer to any one of the tautomeric representations of such
compounds {1n some nstances, such alternate names are provided with the expernimental). 1t 13 to
be understood that any reference to a named compound {(an intermediate compound or a compound
of the disclosure) or a stracturally depicted compound {an imntermediate compound or a compound
of the disclosure} 1s intended to encompass all tastomeric forms inchuding zwitterionic forms of
such compounds and any mixture thereof.
[056] 1t1s to be understood that the terms “In some embodiments”, “In some embodiments of the
present disclosure”, and “In some embodiments of a compound of the present disclosure” may be
used interchangeably where appropniate.
(0571 The term “about”, “approximately”, or “approxumate”, when used i connection with a
numerical value, means that a collection or range of values 15 included. In some embodiments,

“about X” includes a range of values that are £25%, £20%, £15%, £10%, £5%, 2%, =1%, £0 5%,

+0 2%, or £0.1% of X, where X is a numerical value In some embodiments, the term “about”
refers to a range of values which are 5% more or less than the specified value In some

embodiments, the term “about” refers to a range of values which are 2% more or less than the
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specified value. In some embodiments, the term “about” refers to a range of values which are 1%
more or less than the specified value.

0587 Recitation of ranges of values are merely intended o serve as a shorthand method of
referring individually to each separate value falling within the range, unless otherwise indicated
herein, and each separate value 1s incorporated mnto the specification as if it were individually
recited herein. A range used herein, unless otherwise specified, includes the two limits of the range.
in some embodiments, the expressions “x being an integer between 1 and 67 and “x being an
mteger of 1 to 6 both mean “x being 1, 2, 3, 4, 5, or 67, i.e., the terms “between X and Y and
“range from X to Y, are inclusive of X and Y and the integers there between.

(0591 The term "antibody" as used herein, is used in the broadest sense and encompasses various
anttbody structures, including but not limited to monoclonal antibodies, polycional antibodies,
multispecific antibodies {e.g., bispecific antibodies), and antibody fragments so long as they
exhibit the desired antigen-binding activity. The numbering of the antibody amino acids i
according to Kabat BEU Index {See Kabat, E.A , ef ¢/, Sequences of Protein of immunological
mterest, Fitth Edition, US Department of Health and Human Services, US Government Printing
Office (1991)).

f060] The term "antibody fragment” refers to a wolecule other than an ntact antibody that
comprises a portion of an intact antibody and that binds the antigen to which the intact antibody
binds. Examples of antibody fragments include but are not lumited to Fv, Fab, Fab', Fab'-SH,
Fi{ab'y2, disbodies, linear antibodies; single-chain antibody molecules {e.g scFv), and
multispecific antibodies formed from antibody fragments.

(0617 The term "antibody that binds {0 the same epitope” as a reference antibody as used heren,
refers to an antibody that blocks binding of the reference antibody to s antigen in a competition
assay by 50% or more, and conversely, the reference antibody blocks binding of the auntibody 1o
its antigen n a competition assay by 50% or more. An exemplary competition assay 1s provided
hereim.

[0627 The term "class" of an antibody refers to the type of constant domain or constant region
possessed by its heavy chain. There are five major classes of antibodies: IgA, IgD, IgE, 1, and
IgM, and several of these may be further divided mto subelasses (isotypes), e g, lgGi, 19G2, [gG3,
1gGa, IgAd, and 1gA2. The heavy chain constant domains that correspond to the different classes

of immunoglobuling are called ¢, §, €, v, and u, respectively.

O
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(0631 The term "monoclonal antibody" as used herein, refers to an antibody obtained from a
population of substantially homogenecus antibodies, 1.e., the individual antibodies comprising the
population are identical and/or bind the same epitope, except for possible variant antibodies, e.g.,
containing naturally occurring mutations or arising during production of a monoclonal antibody
preparation, such variants generally being present in minor amounts. In contrast to polyclonal
anttbody preparations, which typically include different antibodies directed against different
determinants {epitopes), each monoclonal antibody of a monocional antibody preparation 1s
directed against a single determinant on an antigen. Thus, the modifier "monocional” indicates the
character of the antibody as being obtained from a substantially homeogeneous population of
antibodies and is not to be construed as requiring production of the antibody by any particular
method. For example, the monoclonal antibodies to be used in accordance with the present
mvention may be made by a variety of techniques, mcluding but not limited to the hybrnidoma
method, recombinant DNA methods, phage-display methods, and methods utilizing transgenic
animals containing all or part of the human mmmunoglobulin loci, such methods and other
exemplary methods for making monoclonal antibodies being described herein,

(0641 Theterm "epitope” refers to the particular site on an antigen molecule to which an antibody
binds.

[065] The term “Protein-based recognition-molecule” or “PBRM” refers to a molecule that
recognizes and binds to a cell surface marker or recepior such as, a transmembrane protein,
surface immobilized protein, or proteoglycan. In some embodiments, the PBRM comprises an
engineered cysteine, Examples of PBRMs mclude but are not limited to, antibodies, peptides,
fipocalins, proteius, peptides or peptide mimics, and the hike. The protemn-based recognition
molecule, n addition to targeting the conjugate to a specific cell, tissue or location, may also
have certain therapeutic effect such as antiproliferative (cytostatic and/or cytotoxic) activity
against a target cell or pathway. The protein-based recognition molecule comprises or may be
engineered to comprise at least one chemically reactive group such as, -COOH, prumary amine,
secondary amine ~-NHR, -8H, or a chemically reactive amino acid moiety or side chains such as,
for example, tyrosine, histidine, cysteine, or lysine. In some embodiments, a PBRM may bea
figand (LG} or targeting moiety which specifically binds or complexes with a cell surface
molecule, such as a cell surface receptor or antigen, for a given target cell population. Following

specific binding or complexing of the ligand with its recepior, the cell is permissive for uptake of

10
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the higand or ligand-drug-conjugate, which is then internalized imto the cell. As used herein, a
figand that “specifically binds or complexes with” or “targets” a cell surface molecule
preferentially associates with a cell surface molecule via intermolecular forces. In some
embodiments, the ligand can preferentially associate with the cell surface molecule with a Kd of
iess than about 50 nM, less than about 5 nM, or less than 500 pM. Techniques for measuring
binding affinity of a ligand to a cell surface molecule are well-known; for example, one suitable
technique, 18 termed surface plasmon resonance {(SPR). In some embodiments, the ligand is used
for targeting and has no detectable therapeutic effect as separate from the drug which it delivers.
In some embodiments, the ligand functions both as a targeting moiety and as a therapeutic or
mmmunoemodulatory agent {e.g, to enhance the activity of the active drug or prodrug). The term
“PEG unit” ss used herein refers to a polyethylene glycol subunit having the formula
«-%»CH?CH,Ow%—m
. In some embodiments, the PEG unit comprises multiple PEG subunits.
[066] The term "alkyl”, as used herein, represents a saturated, straight or branched hydrocarbon
group having the specified number of carbon atoms. The term “Ci-Ce alkyl” or "Crealkyl" refers
to a methyl moiety or a straight or branched alkyl motety comprising from 2 o 6 carbon atoms.
Exemplary alkyls nclude, but are not limited to methvl, ethyl, n-propyl, isopropyl, s-butyl,
isobutyl, s-butyl, ~~butyl, pentyl and hexvl.
[0677 The term "halo{alky!)", as used herein, represents a saturated, straight or branched
hydrocarbon group having the specified nurnber (n) of carbon atoms and one or more {(up to 2o+)
halogen atorns. Exaroples of "halo{Ci4 alkyl}" groups include, but are not limued to, -CFs
{trifluoromethyl), -CClhy  (trichloromethy]), 1,1-  difluorcethyl, 2.2, 2-ttifluorcethyl, and
hexafluoroisopropyl.
(0687 The term "alkenyl", as used herein, refers to straight or branched hydrocarbon group having
the specified number of carbon atoms and at least 1 and up to 3 carbon-carbon double bonds.
Examples include ethenyi and propenyl.
[069] Theterm "alkynyl", as used herein, refers to straight or branched hydrocarbon group having
the specified number of carbon atoms and at least 1 and up to 3 carbon-carbon triple bonds.
Examples mnchude ethynyl and propynyl.
[0707 The term "alkoxy-" or "{atkyljoxy-", as used heremn, refers to an "alkyl-oxy-" group,

comprising an alkyl moiety, having the specified number of carbon atoms, attached through an

11
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oxygen linking atom. Exemplary "Ciagalkoxy-" or "(Craalkylioxy-" groups include, but are not
fimited to, methoxy, ethoxy, n-propoxy, isopropoxy, #-butoxy, s-butoxy, and ~butoxy.

[071}7 The term "halo(alkoxy)-", as used herein, represents a saturated, straight or branched
hydrocarbon group having the specified number (1) of carbon atoms and one or more {up to 2n+l)
halogen atoms, attached through an oxygen linking atom. Exemplary "halo{Ci4alkoxy}-" groups
mclude, but are not limited {o, -OCHF, (difluoromethoxy), ~OCFs {riftuoromethoxy), ~-OCHCH:
(triftuoroethoxy}, and -OCH(CF1)z (hexafluoroisopropoxy).

[072] The term “amino” as used herein refers to a substituent comprising at least one nitrogen
atom. Specifically, -NHx, -NH{Ci4 alkyl), alkylamino, or {Cia alkyllamino- or {Cra alkvi{Cis
alkvhiamine- or dialkylanuno, amide-, carbamide-, urea, and sulfamide substituents are included
in the term “aming”.

(0731 The term “carbocyclic group or motety” as used herein, refers to a cyclic group or moiety
wherein the ring members are carbon ators, which may be saturated, partially unsaturated (non-
aromatic} or fully unsaturated {aromatic).

[074] Theterm "cycloalkyl”, as used herewn, refers to a non-aromatic, saturated, hydrocarbon ring
group comprising the specitied nurober of carbou atoms in the ring. For example, the term "Cse
cycloalky!” refers to a cychic group having from three o six ring carbon atoms. Exemplary "Cis
cycloalkyl® groups include cyclopropyl, evelobutyl, eyclopentyl, and cyclohexyl

[075] The term “aryl”, as used herein, refers to a group with aromaticity, including “conjugated”
or multicyclic systems with one or more aromatic rings, which does not contain any heteroatornm in
the ring structure. The term aryl includes both monovalent species and divalent species. Examples
of arvl groups include, but are not lumited to, phenyl, biphenyl, naphthy! and the like. In some
embodiments, an aryl 1s phenyl.

(07671 The term “heterocychic group or moiety”, as used herein, refers to a cyclic group or moiety
having, as ring members, atoms of at least two different elements, which cyclic group or moiety
may be saturated, partially unsaturated {non-aromatic) or fully unsaturated {aromatic}.

(0771 The term "hetercatom”, as used herein, refers to a mitrogen, sulfur, or oxygen atom, for
example a nitrogen atom of an oxygen atom.

[078] The term "heterocycloalkyi", as used herein, refers to a non-aromatic, monocyclic or

bicyclic group comprising 3-10 ring atoms and comprising one or more (generally one or two}
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heteroatom ring members independently selected from oxygen, sulfur, and nitrogen. The point of
attachment of a heterocycloatkyl group may be by anv suitable carbon or nitrogen atom.

[079] The term "hetercaryl”, as used herein, refers to an aromatic monocyelic or bicyclic group
comprising 5 to 10 ring atoms, including 1 to 4 hetercatoms independently selected from nitrogen,
oxygen and sulfur, wherein at least a portion of the group 1s aromatic. For example, this term
encompasses bicyclic heterocyclic-aryl groups comprising either a phenyl ring fused to a
heterocyelic molety or a heteroaryl ring moiety fused to a carbocyclic moiety. The pomt of
attachment of a heteroaryl group may be by any suitable carbon or mitrogen atom.

fOR0] The terms "halogen" and "halo", as used herein, refers to a halogen radical, for example, a
fluoro, chloro, bromo, or 10do substituent.

[081] The term "oxo", as used herein, refers to a double-bonded oxygen moiety; for example, if
attached directly to a carbon atom forms a carbony! moiety (C=Q).

(0827 The term "hydroxy" or "hydroxy!", as used herein, is intended to mean the radical -OH
[083] The term "cyano”, as used herein, refers to a nuirile group, -C=N.

[084] The term "optionally substituted"”, as used herein, indicates that a group (such as an alkyl,
cycloatkyl, alkoxy, heterocycloalkyl, aryl, or hetercaryl group) or ring or motety may bhe
unsubstituted, or the group, ring or motety may be substituted with one or more substituent(s). In
the case where groups may be selected from a number of alternative groups, the selected groups
may be the same or different. Suitable substituents can mclude, for example, alkyl, alkenyl,
alkynyl, halogen, Thydroxyl, alkylearbonyloxy, arylearbonvioxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylammocarbonyl, atkyithiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino (including alkylamine, dialkylamine, arvlamino, darylamine and
alkylaryiamine}, acylamino {including alkylearbonylamino, arylcarbonylanmino, carbamoyl and
ureido), anudino, vnino, solfhydryl, alkylthio, aryithio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sutfamoyl, sulfonamido, nitro, triflucromethyl, cvano, azido, heterocyclyl, alkylaryl, or
an aromatic or heteroaromatic moiety.

(0857 The term "independently”, as used herein, means that where more than one substituent is
sefected from a number of possible substituents, those substituents may be the same or different.
[086] The term "pharmaceutically acceptable", as used herein, refers to those compounds,

conjugates, materials, compositions, and dosage forms which are, within the scope of sound

s
3



WO 2021/202984 PCT/US2021/025556

medical judgment, suitable for use in contact with the tissues of human beings and animals without
excessive foxicity, irritation, or other problem or complication, commensurate with a reasonable
benefit/risk ratio.

[0871 As used herein, the term “treating” or “treat’” describes the management and care of a
patient for the purpose of combating a disease, condition, or disorder and includes the
admunistration of a compound of the present disclosure, or a pharmaceutically acceptable salt,
polymorph or solvate thereof, to alleviate the symptoms or complications of a disease, condition
or disorder, or to eliminate the disease, condition or disorder. The term “treat” can also include
treatment of a cell i vitro or an animal model.

59 i

[088] As used herein, the term “preventing” “prevent,” or “protecting against” describes
reducing or eliminating the onset of the symptoms or complications of such disease, condition or
disorder.

[0891 The term “subject” refers to an anumal, preferably a mammal, most preferably a human,
who has been the object of treatment, observaticn or experiment.

(0907 The termo “therapeutically effective amount” refers to an amount of an active coropound or
pharmaceutical agent, ncluding a conjugate of the disclosure, which elicits the biological or
medicinal response in a tissue system, amimoal or human that 15 being sought by a researcher,
veterinarian, medical doctor or other clinician, which includes alleviation or partial alleviation of
the symptoms of the disease, syndrome, condition, or disorder being treated.

(0917 A therapeutically "effective amount” 15 intended to mean that amount of a conjugate that,
when administered to a patient in need of such treatment, is sufficient to effective treat or prevent,
as defined herein. The amount of 3 given conjugate that will correspond to such an amount will
vary depending upon factors such as the particular conjugate (e.g., the potency (pICso), efficacy
{ECs0), and the biological half-life of the particular conjugate), disease condition and s severity,
the identity {e.g., age, size and weight} of the patient in need of treatment, but can nevertheless be
routinely determined by one skilled m the art. Likewise, the duration of treatment and the fime
period of administration {time period between dosages and the timing of the dosages, eg.,
before/with/after meals} of the conpugate will vary according to the identity of the mammal in need
of treatment {e.g., weight), the particular conjugate and its properties {e.g., pharmacokinetic
properties}, disease or disorder and its severity and the specific composition and method being

used, but can nevertheless be determined by one of skill in the art.
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[0927 The term “composition” refers to a product that includes the specified ingredients in
therapeutically effective amounts, as well as any product that resulis, directly, or indirectly, from
combinations of the specified ingredients in the specified amounts.

(0931 Asused herein, the term “pharmaceutically acceptable excipient” means an excipient that
15 useful in preparing a pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipient that s acceptable for vetermary use
as well as human pharmaceutical use. A “pharmaceuntically acceptable excipient” as used in the
specification and claims includes both one and more than one such excipient.

[0947 The term “STING agomst”, as used herein, refers to a compound or moiety which is
capable of interacting with STING, e g., by binding to STING and/or inducing downsiream signal
transduction {e.g., characterized by activation of the molecules associated with STING function).
This includes direct phosphorylation of STING, IRF3 and/or NF-kB and could also include
STAT6. In some embodiments, STING pathway activation results in increased production of type
1 interferons (mainly IFN-a and IFN-b) and/or expression of interferon-stimulated genes.

[095] The terrn “STING agonist drug moiety”, as used herein, refers to a motety derived from a
STING agonist and capable of interacting with STING. In some embodiments, the STING agonist
drug moiety 1s a motety derived trom a STING agonist to allow the motety being linked to the rest
of a conjugate of the present disclosure.

[0961 The conjugates of the disclosure are useful in methods for treating or ameliorating a viral
mfection, disease, a syndrome, a condition or a disorder that is affected by the agonism of STING.
Such methods comprise, consist of and/or consist essentially of administering to a subject,
meluding an animal, 2 mammal, and a2 human in need of such treatment, amelioration and/or
prevention, a therapeutically effective amount of a conjugate of the disclosure, or an enantiomer,
diastereomer, sclvate or pharmaceutically acceptable salt thereof.

[0971 In some embodiments, conjugates of the disclosure, or an enantiomer, diastereomer,
solvate or pharmaceutically acceptable salt form thereof are usefud for treating or ameliorating
diseases, syndromes, conditions, or disorders such as melanoma, colon cancer, breast cancer,
prostate cancer, lung cancer, fibrosarcoma, and hepatitis B.

[098] The terms "conjugate(s) of the disclosure” or "conjugate(s) of the present disclosure”, as
used herein, mean a conjugate as defined herein, n any form, te, any tautomeric form, any

isomeric form, any salt or non-salt form {e.g., as a free acid or base form, or as a salt, particularly
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a pharmaceutically acceptable salt thereof) and any physical form thereof (e.g., including non-
solid forms (e.g., liguid or semi-solid forms), and solid forms {e.g., amorphous or crystalline forms,
specific polymorphic forms, solvate forms, including hydrate forms {e.g., mono-, di- and hemi-
hydrates)}, and mixtures of various forms.

[0997 Accordingly, included within the present disclosure are the conjugates as disclosure herein,
i any salt or non-salt form and any physical form thereof, and mixtures of various forms. While
such are included within the present disclosure, it will be understood that the conjugates of the
present disclosure, in any salt or non-salt form, and in any physical form thereof, may have varying
levels of activity, different bicavailabilities and different handling properties for formulation
PUrPOses.

39 &

[100] As used herein, the expressions “one or more of A, B, or () “one or more A, B, or (.7
“one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of
A, B, and 7, “selected from A, B, and (7, and the like are used interchangeably and all refer to a
selection from a group consisting of A, B, and/or C, 1.e., one or more As, one or more Bs, one or
more Cs, or any combination thereof, unless mndicated otherwise.

(101} K 15 understood that, throughout the description, where compositions are described as
having, mcluding, or comprising specific components, it is contemplated that compositions also
consist essentially of, or consist of, the recited components. Similarly, where methods or processes
are described as having, including, or comprising specific process steps, the processes also consist
essentially of) or consist of, the recited processing steps. Further, it should be understood that the
order of steps or order for performing certain actions 13 tmmaterial so long as the invention remains
operable. Moreover, two or more steps or actions can be conducted simultaneously.
(1027 All percentages and ratios used herein, onless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples lustrate different components and methodology useful i practicing the
present disclosure. The examples do not limit the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other components and methodology useful
for practicing the present disclosure.

(1031 All publications and patent documents cited herein are incorporated herein by reference as
if each such publication or document was specifically and imdividually indicated to be incorporated

herein by reference. Ciiation of publications and patent documents is not intended as an admission
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that any s pertinent prior art, nor does it constitute any admission as to the contents or date of the
same. The invention having now been described by way of written description, those of skill in the
art will recognize that the invention can be practiced in a variety of embodiments and that the
foregoing description and examples below are for purposes of illustration and not limitation of the

claims that follow.

Conjugates and Scaffolds of the Present Disclosure
[104] Insome aspects, the present disclosure provides a conjugate of Formula (I}
PRBRM-A' (LY or 1-Dars (1)
or a pharmaceutically accepiable salt or solvate thereof, wherein:
PBRM denotes a protein-based recognition-molecule;
LY, when present, is a linker unit;
A'is a divalent linker moiety connecting the PBRM to LY when LY is present, or to D
when LU is absent;
3 15 a STING agonist drug moiety; and
dis ts an integer ranging from about 1 to about 20.
[105] In some embodiments, the conjugate 13 of Formula (1-A):
PBRM-[A-Dlas (1-A)
or a pharmaceutically acceptable salt or solvate thereof
[106] In some embodiments, the conjugate is of Formula (I-B):
PRRM-{A-LS-Dlais (I-B)
or a pharmaceutically acceptable salt or solvate thergof
[107] Insome embodiments, the conjugate 13 of Formula (I-B"):

;T
[
PBRM AI—\MA—/‘—LD*D
! dis

or a pharmaceutically acceptable salt or solvate thereof

(-B7)

[108] In some aspects, the present disclosure provides a scaffold useful for conjugating with a
PBRM, wherein the scaffold is of Formula (1)
ALY oD (1)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

[y
~1
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PBRM denotes a protein-based recognition-molecule;
LY, when present, is a linker unit;
A" is a monovalent linker moiety comprising a functional group capable of forming a
covalent bond with a functional group of the PBRM; and
D s a STING agonist drug moiety.
[109] Insome embodiments, the scaffold is of Formula (1-A):
AVD (I1-A)
or a pharmaceutically acceptable salt or solvate thereof.
[110] Insome embodiments, the scaffold is of Formula (I1-B):
AV-LED (I1-B)
or a pharmaceuiically acceptable salt or solvate thereof.
(111} Insome embodiments, the scaffold is of Formula (1-B):
ol
[ 1)

Aii@vﬁ—q’—iﬁ—n
/ (1-B)

or a pharmaceutically acceptable salt or solvate thereof.

[112] It 1s understood that, for a conjugate of any one of Formuldae (I}, (I-A), (I-B), ({-B"), (II),

(11-A), ({I-B), or (1I-B’), or a pharmaceutically acceptable salt or solvate thereof, variables PBRM,

LY AL T MA LD D, and dis can each be, where applicable, selected from the groups described

herein, and any group described herein for any of variables PBRM, LE A, T', MA L°, D, and dis

can be combined, where applicable, with any group described herein for one or more of the

remainder of variables PBRM, LY AL 75 M* L D, and dis.

Variable dis

[113} Insome embediments, dis is an integer ranging from about 2 to about 14, from about 2 to

about 12, from about 2 to about 10, from about 2 to about 8, from about 2 to about 6, from about

2 to about 4, from about 4 to about 10, from about 4 to about 8, from about 4 to about 6, from

about 6 to about 14, from about 6 to about 12, from about 6 to about 10, from about 6 to about §,

from about 8 to about 14, from about 8 to about 12, or from about 8 to about 10
[114] Insome embodiments, dis is an integer ranging from about 2 to about 8.

[115] Insome embodiments, disis 2, 4, 6, or 8. In some embodiments, dis 18 6 or 8,

18



WO 2021/202984 PCT/US2021/025556

[116] Insome embodiments, dis 15 8. In some embodiments, dis 15 6.

Variables Al and AU
117} In some embodiments, each A' independently is a divalent linker moiety connecting the

PBRM to LY when L" is present, or to D when L is absent.

*

O
¢ 4
cé\‘;"/< 3w
I Vi !

[118] In some embodiments, each A' independently is: o ;

Vé Sy té»w

wherein:

R7is -0-, -NR® +(Ci-Cioalkyl)-, -(Ci-Cioalkenyl}-, Ci-Croalkynyl}-, {Cs-Cseycioalkyl)-
, =arvl, -O-Ci-Ce alkyl)-, -O-{C-Cio alkenyl)-, -0-(Ci-Cio alkynyl}-, -{C1-Cro alkyD-(C3-Cs
cycloalloyly-, (Ci-CrwalkyD-aryl-, -(Ca-Crealkeny}-(Cs-Cs eycloalkyly-, (Car-Croalkenyl)-aryl-, -
{Ca-Croalkynyli-(Cs-Ca cycloalkyly-, «(Co-Cro alkynyh-aryl-, «(Cs-Cs cycloalky 3-{Ci-Cio alky)-, -
arv-{(Ci-Cre alky)-, ~«(Cs-Ce cycloalkyl)-(Cr-Cro alkenyl)-, -aryl-(Co-Cio alkenyl)-, -{Cs-Cs
cychoalky[3-(Cs-Cro alkynyl}-, -aryl-{Cz-Cyo alkynyl}-, -(3- to 8-membered heterocycloalkyl)-, -(5-
to 8~-membered heteroaryl)-, -{Ci-Croalkv}-(3- to 8-membered heterocycloalkyly-, (Ci-Cioalkyl)-
{5- to &-membered heteroaryl)-, {Cz2-Cio alkenyl}-(3- to 8-membered heterocycloalkyl})-, -(Co-Cio
alkenyl}-{5- to 8-membered heteroaryl)-, (Co-Cuo alkynyh-(3- to §-membered heterocycloalkyl)-,
~{C2-Cro alkynyD-(5- to §-membered heteroaryl)-, ~{3- to 8-membered heterocycloalkyD-(Ci-Cio
alkyl)~, (5~ to &-membered hetercarvh)-{Ci-Cioalkyl)-, -(3- to 8~membered heterocycloalky[}-(Ca-
Croalkenyly-, -(5- to 8-membered hetercary}-{Co-Cio alkenyl)-, -(5- to 8-membered heteroaryl)-

{C2-Cio alknyly-, -(5- to 8-membered heteroaryly-(Cz2-Cio alknyl)-, -O-CO)-{CHzCH O yp-(CHz o-,

{CHCH20)~, or «(CHaCH20)e-{CHa -, wheren the alkyl, alkenyl, alkynvi, cycloallyl, aryl,
heterocycloalkyl, or hetercaryl is optionally substiiuted;
R*is H, hydroxy, or Ciq alkyl;

1 18 an integer ranging from about 1 to about 12; and
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* denotes attachment to PBRM and ** denotes attachment to L° when LY is present, or to
D when LY is absent.
[119] In some embodiments, R” is -O-, -NR¥, (Ci-Cio alkyl)-, -(C3-Cs cycloalkyly-, -aryl-, -0-
{Cr-Csalkyly-, -(Cr-CroalkyB-aryl-, -aryl-{Ci-Croalkyl)-, -(Ci-CioalkyH-(Ca-Cs cycloalkyl)-, -{Cs-
Ce cycloalkyl-(C1-Cro alkyh)-, -(3- to B8-membered heterocycloalkyl)-, -(5- to 8-membered
heteroaryly-, ~(Ci-Cio alkyl}-(3- to 8-membered heterocycloalkyi)-, -(Ci-Cio alkyi)-(5- to &-
membered hetercaryl}-, -(3- to 8-membered heterocycloalkyl}-(Ci-Croalkyh-, -(5- to 8-membered
heteroary3-{(Ci-Cio alkyl)-, -O-C{O{CH2CH20-(CH2)2-. -(CH2CH2O)r-, or -(CH2CH2O )
{CHz -
[120] In some embodiments, R7 is «{(Ci-Cio alkyl)-, -O-{C1-Cs alkyl)-, (CHH20)¢-, -O-C(O)-
{CH2CH2 O~ CHapz- or -(CH2CH2 O CH2 )2,
[121] In some embodiments, R’ is -O-, -NH, -N{{CHs), ~CHo-, «(CHa)-, {CH2)s-, -O-C{O)-
{CHCH20)6-(CHz Yo, ~(CH2CHO) -(CHa o, -(CHCH2Op~(CHo Yoo, ~(CH2CH2OM-(CHu o, or -
{CH2CH2OYe-(CH2 2.

1221 Insore embodiments, each A' independently is: b : O
R

7
o - Y .
! N/”Yf\’\/oj\/\ﬂﬂq Ny i
~ ! ‘ < 5
o] [}
® ; v .

wherein R® is H, hydroxy, or Cia alkyl: 1 15 an integer ranging from about 4 to about 6; and *

or
denotes attachment to PBRM and ** denotes attachment to L® when L is present, or to I when

LY is absent.

[123] It is understood that each A', prior to being connected to PBRM, independently

Lo A
- R H T ww
[ e w}{ E N
- Vg
\& i
e} s O :

corresponds to a monovalent moiety A'

[124] Insome embodiments, each Al independently is:
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o 7

e

Q\”{\/MY Lé“‘f”\v”i\/\;{w
’ S Or o

wherein R, R®, and r are as described herein; and ** denotes attachment to L° when LY is present,
o
Z,
//
B
/\\;a; QM
\Y
O .
2

,,<N oy

>

or to I3 when LC is absent.

[125] Insome embodiments, each Al independently is:

Y

wherein:

r 15 an integer ranging from about 4 to about 6; and

#* denotes attachment to LC when L is present, or to D when LC is absent.

Variable 1L.°
[1261 Insome embodiments, each LY, when present, independently is:

(1
#—5——\— u‘*fﬂ,.”»%« ]

Bors
wherein:

# denotes attachment to A' and ## denotes attachment to D;

M* when present, is a peptide moiety comprising at least two amino acids;

T!, when present, is a hydrophilic group; and

LY is a divalent linker moiety connecting I3 to M® when M” is present, or to A! when M*
is absent.
[127] In some embodiments, each L” comprises at least one cleavable bond such that when the

bond 15 broken, I is released 1n an active form for 1ts intended therapeutic effect.
e

[128] Insome embodiments, each LY, when present, independently is
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(L)

. . L& E A B
[1291 Insore embodiments, each LY, when present, independently is = ° A %##

Variable 1P

[130] In some embodiments, each L independently is a divalent linker motety connecting I to
M* when M2 is present, or to A’ when M 1s absent.

[131] Insome embodiments, each LY comprises at least one cleavable bond such that when the
bond 1s cleaved, I 15 released in an active form for its mtended therapeutic effect.

[132] In some embodiments, LY comprises one cleavable bond. In some embodirents, LD
comprises muiltiple cleavage sites or bonds.

[133] It is understood that each L, prior to being connected to D, independently corresponds to
a monovalent moiety LY

[134] In some embodiments, L° comprises a functional group capable of forming the cleavable
bond. Functional groups capable of forming the cleavable bond can include, for example,
sulfhydryl groups to form disolfide bonds, aldehyde, ketone, or hydrazine groups to form
hydrazone bonds, hydroxylamine groups to form oxime bonds, carboxylic or amine groups to form
peptide bonds, carboxylic or hydroxy groups to form ester bonds, and sugars to form glycosidic
bonds.

[135] In some embodiments, each LY comprises a disulfide bond that is cleavable through
disulfide exchange, an acid-labile bond that is cleavable at acidic pH, and/or bonds that are
cleavable by hydrolases. In some embodiments, LY comprises a carbamate bond (i.e., -O-C(O)-
NR-, wherein R s hydrogen or alkyl or the like).

[136] Insome embodiments, the structure and sequence of the cleavable bond in L” can be such
that the bond 15 cleaved by the action of enzymes present at the target site. In some embodiments,
the cleavable bond can be cleavable by other mechanisms.

[137] Insome embodiments, the structure and sequence of the cleavable bonds in LP can be such
that the bonds are cleaved by the action of enzymes present at the target site. In some embaodiments,
the cleavable bonds can be cleavable by other mechanisims,

[138] o some embodiments, the cleavable bond{(s) can be enzymatically cleaved by one or more

enzymes, including a tumor-associated protease, to liberate the Drug unit or D, wherem the
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conjugate of the present disclosure, or mtermediate, or scaffold thereof, is protonated in vive upon

release to provide a Drug unit or D,

M*%(LE W ,%,wm

\ g §
b1 , wherein:

[139] Insome embodiments, each LY independent is
(1401 LEF when present, is -NH-[{CH2CH20)p-(CHz o2 Jg-C(O)-, -NH-(C1-Cs alky D-0-C(O)-, or
SNH-{{CH2CH2O Y- CH o2 - CO R NHAC-Co alkyl}-O-C{O)-, wherein p is an integer ranging
from about 1 to about 20, and g is an infeger ranging from about 1 to about 1¢;

each W independently 15 a natural or unnatural aming acid unit;

w is an integer ranging from about 0 to about 12;

##% denotes attachment to M” when M? is present, or to A! when M” is absent; and

Y denotes attachment to D,

Fekk ._%vLE § Hkddk
[141] Insome embodiments, each L” independent is . In some

5
XHR___ 2 Rrkk
E WWA‘%-
embodiments, each LP independent is

ET 2 % LE"WW%****
mdependent is :

[142] Insome embodiments, L® comprises at least one PEG unit.

In some embodiments, each LP

[143] Insome embodiments, the PEG unit comprises at least 1 subun, at least 2 subunuts, at
least 3 suburuts, at feast 4 subunis, at least 5 suburnuts, or at least 6 subunits. In some
embodiments, the PEG unit comprises at least 4 subunits, at least 3 subuunits, at least 2 subunits,
or at least 1 subunit. In some embodiments, the PEG untt comprises at least 1 subunit. In some
embodiments, the PEG unit comprises at least 2 subunits.

[144] In some embodiments, p is an integer ranging from about 1 to about 15, from about 1 to
about 10, from about 1 to about 9, from about T to about 8, from about 1 to about 7, from about 1
to about 6, or from about | to about 5.

[1457 In some embodiments, p 15 an integer ranging from about 1 to about 6. In some
embodiments, p is an mteger ranging from about 1 to about 4. In some embodiments, p 13 an integer
ranging from about 1 to about 2.

[146] Insome embodiments, pis 2.

[\
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[1477 In some embodiments, g is an integer ranging tfrom about 1 to about 15, from about 1 o
about 10, from about 1 to about 9, from about 1 to about 8, from about 1 to about 7, from about 1
to about 6, or from about 1 to about 5.

[148] Insome embodiments, qis 1, 2, 3, 4, or 5. In some embodiments, q s 2.

[149] In some embodiments, L¥, when present, is -NH-(CH2CH:0)4-(CH2)-C{O)-. In some
embodiments, L¥, when present, is -NH-{CHCH0)2-(CH2)-C(O)-. In some embodiments, LF,
when present, is -NH-(CHCH20)-{CHz)o2-C{0)-. In some embodiments, L¥, when present, is -
NHACHCH20)35-(CH2i-C{0)-. In some embodiments, LF, when present, is -NH-(CH2CH:O):-
(CH2)2-C{O)-. In some embodiments, L, when present, is -NH-CH:CH:0-(CHz2)o--C(O)-. In
some embodiments, L¥, when present, is -NH-CH:CH20-C{O)-. In some embodiments, L, when
present, is -NH-(C1-Cs alkyD}-0-C{O)-. In some embodiments, L5, when present, is -NH-CHz-
CH(CH3)-0-C(0)-. In some embodiments, L*, when present, is -NH-[{(CH2CH20)14-{CHa)a-
C(O)-NH-(C1-Cs alkyD}-0-C{O)-. In some embodiments, L¥, when present, is -NH-CHxCH2O-
{CH-C{O)»-NH-{(CH2 o-0O-C{(O)-.

[150] Io some embodimuents, wis an integer ranging from about 1 to about 12 {eg, 1 t0 6, or 1
tod,orlto3, 011,23, 4,5 6,789 10, 11, or 12},

[1511 Insome embodiments, wis 0, 1, 2, 3, 4, or 5. In some embodiments, wis 1, 2, 3, 4, or 5.
[152] Insome embodiments, wis 1. In some embodiments, w is 2. In some embodiments, w is
3.

(1531 Insome embodiments, each W independently is 3 natural or unnatoral amino acid and/or a
D or L 1somer.

[1541 In some embodiments, each W imdependently is an alpha, beta, or gamma amine acid that
13 natural or non-natural,

[1551 In some embodiments, at least one W is a natural amino acid. In some embodiments, at
ieast one W 15 a non-natural amino acid.

(1561 Insome embodiments, Wy does not comprise natural amino acids. In some embodiments,
Wy does not comprise non-natural amino acids.

[1571 Insome embodiments, Wy comprises a natural amino acid linked to a non-natural amino
acid. In some embodiments, Wy comprises a natural amino acid linked to a D-isomer of a natural
aming acid.

[158] Insome embodiments, Wy is a dipeptide, e.g., -Val-Cit-) -Phe-Lys-, -Val-Ala- or Glu-Ala.

24



WO 2021/202984 PCT/US2021/025556

[159] In some embodiments, Wy is a monopeptide, a dipeptide, a tripeptide, a tetrapeptide, a
pentapeptide, a hexapeptide, a heptapeptide, an octapeptide, a nonapeptide, a decapeptide, an
undecapeptide, or a dodecapeptide unit.

[160] In some embodiments, Wy 1s a peptide (e.g., a peptide of 1 t0 12 amino acids), which is
comjugated directly to D. In some embodiments, the peptide is a single aming acid. In some
embodiments, the peptide is a dipeptide. In some emboedimenis, the peptide is a tripeptide.

[1611 Insome embodiments, each aming acid in Wy 18 independently selected from alanine, B-
alanine, arginine, aspartic acid, asparagine, hustidine, glycine, glutamic acid, glutamine,
phenylalanine, lysine, leucine, serine, tyrosine, threonine, isoleucine, proline, tryptophan, valine,
cysteine, methionine, selenocysteine, ornithine, penicillamine, aminoalkanocic acid,
aminoalkynoic acid, aminoalkanedioic acid, aminobenzoic acid, amino-heterocyclo-alkanoic
acid, heterocyclo-carboxylic acid, citrulline, statine, diaminoalkanoic acid, and derivatives
thereof.

[162] In some embodiments, each amino acid in Wy 18 independently selected from alanine, -
alanine, argiune, aspartic acid, asparagine, histidine, glyveine, glutamic acid, glutamine,
phenylalanine, lysine, leucine, serine, tyrosine, threonine, 1soleucine, proline, tryptophan, valine,
citrulline, and dertvatives thereof.

[163] In some embodiments, each amino acid m Wy 15 mdependently selected from the
proteinogenic and the non-proteimogenic amino acids,

[164] In some embodiments, each ammo acid in Wy 18 independently selected from L or D
isomers of the following amino acids: alanme, B-alanine, arginine, aspartic acid, asparagine,
cystemne, histidine, glycine, glutamic acid, glutamine, phenylalanine, lysine, leucine, methionine,
serine, tyrosine, threonine, tryptophan, proline, ornithine, peniciliamine, aminocalkynoic acid,
aminoalkanedioic acid, heterocyclo~ carboxylic acid, cutrulline, statine, diamincalkanoic acid,
valine, citrulline, and dertvatives thereof

[165] In some embodiments, each amino acid in Ww 1s independently cysteine, homocysteine,
penicillamine, ornithine, lysine, serine, threonine, glycine, glutamine, alanine, aspartic acid,
glutamic acid, selenccysteine, proline, glycine, isoleucine, leucine, methionine, valine, citrulling,
or alaning.

[166] In some embodiments, each aming acid in Wy is independently selected from L-isomers

of the following amino acids: alanine, B-alanine, arginine, aspartic acid, asparagine, histidine,

25



WO 2021/202984 PCT/US2021/025556

glveine, glutamic acid, glitamine, phenylalanine, lysine, leucine, serine, tyrosine, threonine,
isoleucine, tryptophan, citrulline, and valing.

[1677 In some embodiments, each aming acid in Wy is independently selected from D-isomers
of the following amino acids: alanine, B-alanine, arginine, aspartic acid, asparagine, histidine,
glveine, glutamic acid, ghitamine, phenylalanine, lysine, leucine, serine, tyrosine, threonine,
isoleucine, tryptophan, citrulline, and valing.

(1681 Insome embodiments, each aming acid it Wy is alanine, B-alanine, glycine, glutamic acid,
isoglutamic acid, isoaspartic acid, valine citrulline, or aspartic acid.

[169] In some embodiments, Ww comprises B-alanine In some embodiments, W comprises (B~
alaninel-(alanine}. In some embodiments, Ww comprises {B-alanine) and optionally glutamic acid,
isoglutamic acid, aspartic acid, isoaspartic acid, valine, {(valine)-(alanine}, (alanine}-(alanine), or
{valine}-(citruline}.

[1707 Insome embodiments, Ww comprises (glutamic acid)-(alanine).

[171] In some embodiments, Wy comprises glitamic acid and optionally alanine, glvecine,
isoglutamic acid, aspartic acid, isoaspartic acid, valine, {valine)-(alanine}, (alanine}-(alanine}, or
{valine)}-{cttruline).

[172] In some embodiments, Ww comprises 2, 3~-diamnopropanoic acid. In some embodiments,
Wy comprises (R)-2,3-diaminopropanoic acid. In some embodiments, Wy comprises glotamic
acid. In some embodunents, Wy comprises (glutamic acid)-{alanine). In some embodiments, Wy
comprises {glutamic acid}-{glvcine}-(alanine).

(1731 Insomeembodiments, Wy comprises E-ghutamic acid, D-glutamic acid, (L-glutamic acid)-
{L-alanine}, (I-ghatamic acid)-(D-alanine), (B-ghitamic acid}-(L-alanine}, (D-ghutamic acd)-(D-
alanine), , (L-glutamic acidi-(giyeine)-(L-alanine}, D-glutamic acid)-(glycine}-(D-alanine}, (1.~
glutamic acid}-(glyeme)-(B-alanme), or {(D-glutamic acid)-(glycme)-(L-alanine}.

[174] In some embodiments, Ww comprises a carbamate bond in addition to one or more amino
acids,

[175] In some embodiments, L” {eg., Wu) is selective for enzymatic cleavage {e.g., by a
particular enzyme). In some embodiments, the particular enzyme 15 a tumor-associated protease.
[176] In some embodiments, L” (e.g, Wy} comprises a bond whose cleavage is catalyzed by
cathepsin B, cathepsin C, cathepsin D, or a plasmin protease.

177} Insome embodiments, L” comprises a sugar cleavage site.
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[178] In some embodiments, L” comprises a sugar moiety (Su) linked via an oxygen glycosidic

bond to a self-immolative group.

[1797 Insome embodiments, a “self-immolative group” can be a tri-functional chemical moiety
that 1s capable of covalently linking together three spaced chemical moieties (1L e., the sugar mosety
(via a glycosidic bond), a drug unit (directly or indirectly}, and M* {(directly or indirectly) when
M is present or A' when M® is absent.

[180] Insome embodiments, the glycosidic bond can be cleaved at the target site to initiate a self-

mmolative reaction sequence that leads to a release of the drug.
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[1811 Insome embodiments, each L7, when present, independently is:
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wherein: *** denotes attachment m M?, when M® is present, or to A’ when M? is absent; and

*HEF denotes attachment to D,

[182] Insome embodiments, each L”, when present, independemly is:
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whereir: *** denotes attachment to M® when M? is present, or to A when M? is absent; aud *##%

denotes attachment to D,
[183]
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Tn some embodiments, each LY, when present, independently is:

wherein: *** denotes attachment to M and **** denotes attachment to D.

Variable M

[184] Insome embodiments, M* comprises a peptide moiety of at least two amino acids.

[185]

Insome embodiments, amino acid 1s referred to hereinas “AA” and amuno acids as “AA’s”.
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[186] In some enibodiments, M® is a moiety that is capable of forming a covalent bond with a -
LP.D unit and allows for the attachment of nultiple drug.

[187] In some embodiments, M® comprises a single AA unit or has two or more AA units {e.g.,
from 210 10, from 210 6, or 2, 3, 4, 5 or 6} wherein the AA uniis are ¢ach independently a natural
or non-natural amino acid, an amino alcohol, an amino aldehvde, a diamine, a polyamine, or
combinations thereof.

[188] Insome embodiments, in order to have the requisite number of attachments, at least one of
the AA units will have a functionalized side chain to provide for attachment of the -L°-E unit. In
some embodiments, exemplary functionalized AA units (e g, anuno acids, amino alcohols, or
amine aldehydes) include, for example, azido or alkyne functionalized A A units {e.g., amino acid,
amino alcohol, or amino aldehyde modified to have an azide group or alkyne group).

[189] In some embodiments, M” comprises 2 to 12 AA units. In some embodiments, M*
comprises 2 to 10 AA units. In some embodiments, M* comprises 2 to 6 AA units. In some
embodiments, M* comprises 2, 3, 4, S or 6 AA units.

[190] Insome embodiments, M* has 2 AA units. In some embodiments, the peptide moiety has
3 AA units. To some embodiments, the peptide moiety has 4 AA wits, o some embodiments, the
peptide motety has 5 AA unis. In some embodiments, the peptide moiety has 6 AA units.

[191] In some embodiments, attachment within M* or with the other components of the
conjugate, ntermediate thereof, or scaffold, can be, for example, via arino, carboxy, or other
functionalities.

[192] In some embodiments, each amino acid in M? can be independently D or L isomer of a
thiol containing amino acid. In some embodiments, each amino acid in M* can be independently
a I isomer of a thiol containing amino acid. In some ernbodiments, each amino acid in M* can be
mdependently an L isomer of a thiol containing amino acid. In some embodiments, the thiol
containing aming acid can be, for example, cysteine, homocysteine, or peniciilamine.

1931 In some embodiments, each amine acid in M® can be independently the L or I} isomer of
the following amine acids: alanine (including B-alanine}, arginine, aspartic acid, asparagine,
cysteine, histidine, glycine, glutamic acid, glutamine, phenvlalanine, lvsine, leucine, methionine,
serine, tyrosing, threoning, iryptophan, proline, ornithine, penicillamine, anmunocalkynoic acid,
aminoalkanedioic acid, heterocyclo-carboxylic acid, citrulling, statine, diaminocalkanoic acid,

sterepisomers thereof, or derivatives thereof.
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[194] In some embodiments, each amino acid in M? is independently cysteine, homocysteine,
peniciliamine, ornithine, lysine, serine, threonine, glycine, glutamine, alanine, aspartic acid,
glutamic acid, selenocysieine, proline, glycine, isoleucine, leucine, methionine, valing, alanine, or
a stereoisomers thereof.

[1951 In some embodiments, M* comprises a monopeptide, a dipeptide, tripeptide, tetrapeptide,
or pentapeptide. In some embodiments, M” comprises a pentapeptide.

[196] In some embodiments, M* comprises at least about five amino acids (e.g., 5. 6,7, 8, 9, or
10 amino acids). In some embodiments, M® comprises at most about ten amino acids.

[197] In some embodiments, each amino acid in M* independently is glycine, serine, glutamic
acid, lysine, aspartic acid, and cysteine.

[198] Insome embodiments, M* comprises at least four glycines and at least one glutamic acid
e.g., {glycine)s and glutamic acid, wherein the glutamic acid 1s at any position along the peptide
chain, such as, for example, (glutamic acid)-(glveine); (glycine)-{glutamic acid)-{glycine};
{elycinek-(glutamic acid}-(glycine); {glveineh-(glutamic acid}-{glyeine); or {glycinels-(glutamic
acid).

[199] In some embodiments, M* comprises (glycinel-(glutamic acid). In some embodiments,
the peptide moiety comprises {glutamic acid}-{glyvcinela.

[2001 In some embodiments, M* comprises at least four glycines and at least one serine, e.g.,
{glvcinels and serine wherein the serine 1 at any position along the peptide chain, such as, for
example,  (serine}-{glycinels;  {(glvcine)-(serme}-{glycine}ls;  (glycineh-(serne}-(glycne)s;
{glycinel-{serine}-(glycine); or (glycinela-(senne}.

[201] In some embodiments, M comprises {glycinel-(serine). In some embodiments, the
peptide molety comprises {serine)-{glvcine)s.

[202] In some erbodiments, M® cornprises (B-alanine)-(glycinel-(sering) wherein the serine is
at any position along the peptide chamn, such as, for example, (B-alanmne}-(serine)-{glycinels; (B-
alamine)-{glveine)-(serne)-{glycine)s;  {Bralanine)-(glycmnep-(serine)-{glvcine);  {f-alanine)-
{glycineh-{serine}- {glycine);or {B-alanine}-(glycinels-{serine}.

[203] In some embodiments, M comprises (glycine)s-{serine}-(glutamic acid) wherein the
serine is at any position along the peptide chain, such as, for example, {serine}-(glveinels-(glutamic
acid); (glycine}-(serine)-(glyemne s-(ghutamic acid); {glycineh-(serine)-{glyciner-(glutamic acid);

{glycineh-{serine)-(glyvcine)-(ghutamic acid);, or (glycinejs-(serine}-(ghutamic acid). In some
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embodiments, the peptide moiety comprises {B-alanine)-(glycine)s-(serine)}-{glutamic acid})
wherein the serine 1s at any position along the peptide chain, such as, for example, {B-alanine}-
{serine}-(glycine)a-{glutamic acid); (B-alanine}-(glycine}-(serme}-{glycinek-(glutamic acid);, (B~
alanine}-(glveineyz-(serine)-{glycineh-{glutamic acid);, {(P-alanine)-(glyvcinep-(serine)-{glycine}-
{glutamic acid); or {B-alanine)-{glycinels-{serne}-(glutamic acid).

[204] In some embodiments, M* comprises {(glycinels-(serine). In some embodiments, the
peptide moiety comprises {serine)-{glycine)s.

[205] Insome embodiments, M* comprises (B-alanine}-(glycinej-(serine} wherein the serine is
at any position along the peptide chain.

[206] In some embodiments, M* comprises {glycinel-(serine}-(glutamic acid) wherein the
serine is at any position along the pepitde chain.

[207] In some embodiments, M* comprises (B-alanine}-{glycine)s-(serine)-(glutamic acid)
wherein the serine is at any position along the peptide chain.

[208] In some embodiments, M* comprises {glutamic acid)-(glvcine)i-s, wherein: the M* is

attached to Al via one of the glutamic acid; M* is attached to T! via the glycine; and M? is attached
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[210] In some embodiments, M* comprises (glutamic acid)-(glycinels, wherein: the M? is

to LY via the glutamic acid.

iA

[209] Insome embodiments, M” comprises

attached to Al via the glutamic acid; M? is attached to T! via one of the glycine; and M? is attached

H 8 x4
Ay
H Hla
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2121 In some embodiments, M* comprises {(glutamic acid)-(glycine}, wherein: the M* is
s g

to LY via the glutamic acid.

[211] Insome embodiments, M* comprises

attached to A' via the glutamic acid; M* is attached to T' via the glycine; and M* is attached to

LP via the glutamic acid.



WO 2021/202984 PCT/US2021/025556

Ak

2131 In some embodiments, the peptide moiety comprises
[214] Insome embodiments, M comprises {glycine).a-{(glutamic acid), wherein M is attached
to Al via one of the glyeine; M® is attached to T' via the glutanue acid; and M® is attached to LP

vig the ghutamic acid.
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[216] In some embodiments, M”* comprises {glycinel-(ghitamic acid), wherein: MA 15 attached

to Al via the glutamic acid; M? is attached to T' via the glycine; and M? is attached to LT via the
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1218] In some embodiments, M™ comprises (glycine}-(ghitamic acid), wherein: M? is attached
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glutamic acid.

[217] Insome embodiments, M* comprises

to A’ via the glycine; M™ is attached to T' via the glutamic acid; and the M”* is attached to L° via
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[220] In some embodiments, M* comprises (glycine}a-(serine), wherein: M™® is attached to Al

the glutamic acid.

[219] Insome embodiments, M* comprises

via one of the glycine; M® is attached to T' via the serine; and M is attached to L” via the serine.
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[221] Insome embodiments, M* comprises
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[222] Insome embodiments, M* comprises {glycine}-{serine), wherein: M” is attached to A' via
the olycine; M™ is attached to T’ via the serine; and M* is attached to L via the serine.
o
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[223] Insome embodiments, M* comprises
[224] Insome embodiments, M* comprises (glycinels-(serine), wherein: M® is attached to A’ via

one of the glvcine; M” is attached to T' via the serine; and M is attached to LP via the serine.
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[225] Insome embodiments, M* comprises .
[226] In some embodiments, M”* comprises {serine)-{glycine)i.s, wherein: M* is attached to A

via the serine; M” is attached to T' via one of the glycine; and M” is attached to L via the serine.
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[228] Insome embodiments, M comprises (serine)-{glycing)s, wherein: M” i3 attached to A’ via

[227] Insome embodiments, M” comprises

the sering; M” 15 attached to T' via one of the glycine; and M? is attached to LP via the serine.
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[229] In some embodiments, M” comprises
[230] Insome embodiments, M® comprises (serine)-{glycine), wherein: M is attached to A via

the serine; M? is attached to T via one of the glyeine, and M* is attached to L via the serine.

[231] Insome embodiments, M* comprises
{232} In some embodiments, M* comprises (P-alanine)-(glycine)is-(sering), wherein: M” is
attached to A! via the B-alanine; M? is attached to T via the serine; and M® is attached to L via

the serine.
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[234] In some embodiments, M* comprises (B-alanine)-(glycinel-(serine}, whereinm M® ig

[233] Insome embodiments, M* comprises

attached to A! via the B-alanine; M? is attached to T' via the serine; and M” is attached to LD via
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[236] Insome embodiments, the peptide moiety comprises {f-alanmnej-(glyvcine}-(glutamic

the serine.

[235] Insome embodiments, M” comprises

acid), wherein: the peptide moiety is attached to L° when present, or to LM when L7 s absent, via
the B-alanine; the peptide moiety is attached to T’ when present, via the glutamic acid; and the
peptide moiety is attached to L” when present, via the glutamic acid.
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[237] Insome embodiments, the peptide moiety comprises .

[2381 It is understood that for embodiments of M, * indicates attachment to A, ** indicates

attachment to T}, and *** indicates attachment to LP.

Hydrophilic Group {Variable 1Y

[2391 Insome embodiments, the hydrophilic group included in the conjugates or scaffolds of the
disclosure is a water-soluble and substantially non-antigenic polymer. Examples of the hydrophilic
group, include, but are not limied to, polvalcohols, polyethers, polyanions, polycations,
polyphosphoric acids, polvamines, polysaccharides, polyhydroxy compounds, polylysines, and
derivatives thereof. Tn some erabodiments, one end of the hydrophilic group can be functionalized
so that it can be covalently attached to the M finker (e g., to an amino acid in the M* linker) by
means of a von-cleavable linkage or via a cleavable linkage In some embodiments,

functionalization can be, for example, via an amine, thiol, NHS ester, maleimide, alkyne, azide,

2
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carbonyi, or other functional group. In some embodiments, the other terminus {or termini} of the

I3

hydrophilic group will be free and untethered. In some embodiments, by “untethered”, it is meant
that the hydrophilic group will not be attached to another motety, such as D or a Drug Unit, or
other components of the conjugates or scaffolds of the disclosure. In some embodiments, the free
and uniethered end of the hydrophilic group may include a methoxy, carboxylic acid, alcohol or
other suitable functional group. In some embodiments, the methoxy, carboxyvlic acid, alcohol, or
other suitable functional group acts as a cap for the terminus or termim of the hydrophilic group.
(2401 In some embodiments, a cleavable linkage refers to a linkage that is not substantially
sensitive to cleavage while circulating in the plasma but 15 sensitive to cleavage in an intracellular
or intratumoral environment. In some embodiments, a non-cleavable linkage is one that is not
substantially sensitive to cleavage in any biological environment. In some embodiments, chemical
hydrolysis of a hydrazone, reduction of a disulfide, and enzymatic cleavage of a pepiide bond or
glycosidic linkage are examples of cleavable linkages In some embodiments, exemplary
attachments of the hydrophilic group are via amide linkages, ether linkages, ester linkages,
hydrazone linkages, oxine linkages, disulfide linkages, peptide linkages, or triazole linkages. In
some embodiments, the attachment of the hydrophilic group to the M* hinker (e.z., to an anuno
acid in the M* linker) is via an amide linkage.

[241] Insome embodiments wherein the conjugate or scaffold of the disclosure comprises more
than one hydrophilic groups, the multiple hydrophilic groups way be the same or different
chemical moseties {e.g., hydrophilic groups of different molecular weight, mumber of subunits, or
chemical structure}. In some embodiments, the multiple hydrophilic groups can be attached to the
M finker at a single attachment site or different sites.

[242] In some embodiments, the addition of the hydrophilic group may have two potential
impacts upon the pharmacokinetics of the resulting conjugate. In some embodiments, the desired
impact 15 the decrease in clearance {and consequent in increase in exposure) that arises from the
reduction i non-specific interactions mduoced by the exposed hydrophobic elements of the drug
or drug-hinker. In some embodimenis, the undesired impact is the decrease in volume and rate of
distribution that may arise from the increase i the molecular weight of the conjugate. In some
embodiments, increasing the molecular weight of the hydrophilic group increases the
hydrodynamic radius of a conjugate, resulting in decreased diffusivity that may diminish the ability

of the conjugate to penetrate into a tumor. Because of these two competing pharmacokinetic
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effects, it may be desirable to use a hydrophilic group that 15 sufficiently large to decrease the
conjugate clearance thus increasing plasma exposure, but not so large as to greatly diminish its
diffusivity, which may reduce the ability of the conjugate o reach the ntended target cell
population.

[2437 Insome embodiments, the hydrophilic group, includes, but is not limited to, a sugar alcohol
{also known as polyalcohol, poiyvhydric aleohol, alditol or glycitol, such as inositol, glycerol,
erythritol, threitol, arabitol, xylitol, ribitol, galactitol, mannitol, sorbitol, and the like) or a
dertvative thereof (e g, aming polyalcohol}, carbohydrate{e g, a saccharide), a polyvinyl alcohol,
a carbohydrate-based polymer {eg., dexirans), a hydroxypropylmethacrylamide (HPMA), a
polyalkylene oxide, and/or a copolvmer thereof.

[244] In some embodiments, T' comprises a plurality of hydroxyl (“-OH”) groups, such as
moieties that incorporate monosaccharides, oligosaccharides, polysaccharides, and the like.

[245] In some embodiments, T' comprises a plurality of -(CRssOH)- groups, wherein Rsgis -H

or Cys alkyl

[2461 Insome embodiments, T' is -OH or ~NH-Rog— (CR5gOMn—Rs: | wherein:

01 18 an integer from O to about 6;

each Rss is independently -H or Crs alkvl;

Reo 13 a bond, a Cre alkyl linker, or —~CHRs0- wherein Rso i3 -H, Cis alkyl, cycloalkyl, or
arylalkyl

Rer1s CHzORs2, COORs2, -{CH2)wCOORe:, or 3 heterocycloatky] substitnted with one or
more hydroxyl;

Re 13 -H or Crs alkyl; and

nz 1s an integer from 1 to about 5.

[247} Insome embodiments, T! is ~OH. In some embodiments, T' is Ry —(CR )y —Rs,
[2487 Insome embodiments, Rssis -H; Reo 15 a bond or a Cre alky! linker; n1 is an integer from
1 to about 6; and Rey1s CH20H or COCH.

[2497 In some embodiments, Rssis -H; Reo is ~CHRs9-; m 15 0; and Rei 15 a heterocycloatkyl
substituted with one or more hydroxyl, e g, a monosaccharide.

[250] Insome embodiments, T' comprises a glucosyl-amine, a di- amine, or a tri- amine.

[2511 In some embodiments, T' comprises one or more of the following fragments or a

sterecisomer thereof

[
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B

wherein: Rso 1s -H, Crs alkyl, cveloalkyl, or arvialkyl; ni ts an integer from 1 to about &; n2 15 an

mteger from 1 to about §; and n3 15 an integer from about 1 to about 3.

[252] It s understood that all stereochemical forms of the hydrophilic groups are contemplated

herem. For example, in the above formula, the hydrophilic group may be derived from ribose,

xylese, glucose, mannose, galactose, or other sugar and retain the stereochemical arrangements of

pendant hvdroxyl and alkyl groups present on those molecules.

[¥8]
[v]
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[253] It 1s to be understood that in the foregoing formulae, various deoxy compounds are also
contemplated. Hlustratively, one or more of the following features are contemplated for the
hydrophilic groups when applicable.

[254] Insome embodiments, n3is 2 or 3.

2557 Insome embodiments, n1is 1, 2, or 3.

2561 Insome embodiments, mis 1.

[257] Insome embodiments, Rsy 13 hydrogen.

OH OH
u.%’,_LN o -OH
. . H . el -
[258] In some embodiments, T' is OH OH . In some embodiments, T! is
b OH OH O OH OH
A A A o H 2
\/\\ ﬁ r\g . -—%N /\ANWWGH
N GH OH N
Tii oH O OH  OH
I A H | N0
OH OH . In some embodiments, TV is H
, E?ss ?53
“%NH““R54"'§"‘? “““““ ?O}RS"
‘nd
[259] Insome embodiments, T'is Res Rz , wherein

n4 1s an integer from 1 1o about 25;

each Re is independently -H or Crs altkyl;

Rea 1s a bond or a Cis alkyl linker;

Res is -H, Crg alkyl, -(CH)IwCOORs:, or -{CH2mCORes;
Rer 18 H or iz alkyl;

" o oM O
~EN /«\)kN/\Ti\E/‘\,OH
OH  OH o R &4 o o
) o NH j\H OH T
- A OH Eoy
' %§ ﬁ/\}/ H/ \( N EN\/ J
Res 13 H, OH OH ) OH CH % ,

2y

o

o
j- H . ,JL N /\\/0\,/\0/\\/9\//\ o
« HN NH2
¢ H HN LoH f&i’
s} N/\/O\/ \Q"'\\/@\/\Q/ j?{ g A
H . , OF 07 "OH ;and

m 1s an integer from 1 to about 5.
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[260] Insome embodiments, T' is: o

wherein Re7 1s: (1} -OH;

Oy 5 (Ji
SN N BN v/] B e N N
o L
E{N\// oF N‘»\‘/OV’\O/\V’O\/’\O‘/
P o
2) 7 () ;
%HN\/\S/OH ﬁ{,HNI/\/\\/NHQ
7 Pty 2,
{4 o9 (5) o7 "oH :
OH CH .0 ﬁ\ EH O
: N N A _-OH
*%*N“g)\/\”c’ﬁ TR
) H ¥
{6} OH OH ; ot NH OH OH
‘ ‘ \{/KK\, .OH
(N OH OH ;

wherein n4 15 an integer from about 2 to about 20, from about 4 to about 16, from about 6 to

o ;hﬁ}\/\(%
¢ }i} ng |
o

[262] Insome embodiments, ng is an integer from about 2 to about 20, from about 4 to about 16,

about 12, from about 8 to about 12.

[2611 Insome embodiments, T! s

from about 6 to about 12, from about 8 to about 12
[263] Insome embodiments, ne18 6,7, 8,9, 10, 11, or 12,
[264] Insome embodiments, nais 8 or 12,

QH 0'%

[2651 In some embodiments, T! is OH CH or
OH OH
j(/\\./(}}\/ "\1 ,HN-,\/\/LL /\1)\(\ COH
B On on
NH oH On
OH
OH OH , wherein ns ts an integer from about 2 to

about 24, from about 4 to about 16, from about & to about 12, from about 8 to about 12
[266] Insome embodiments, neis 6,7, 8 9, 10, 11, or 12.

[267] Insome embodiments, ne 1s 8 or 12, In some embodiments, ng 13 §.
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o oM OH
A H A _COH
My ’\\/G)\/\/’“N )\N'/\}’JY e
H P ! oA OH
. -
NH OH OH
O
[268] Insome embodiments, T' is OM OH

wherein ns 15 8.

[269] Insome embodiments, T' comprises a polyether, e.g., a polyalkylene glycol (PAQ). PAO
mcludes but is not limited to, polymers of lower alkylene oxides, in particular polymers of ethylene
oxide, such as, for example, propylene oxide, polvpropylene glyeols, polvethviene glycol (PEG),
polvoxvethylenated polyols, copolyvmers thereof, and block copolymers thereof,

2701 In some embodiments, the polyalkyiene glycol is a polyethviene glycol (PEG) ncluding,
but not limuted to, polydisperse PEG, monodisperse PEG, and discrete PEG. Polydisperse PEGs
are a heterogeneous mixture of sizes and molecular weights whereas monodisperse PEGs are
typically purified from heterogeneous nuxtures and are therefore provide a single chamn length and
molecular weight. In some embodiments, the PEG units are discrete PEGs provide a single
molecule with defined and specified cham length. In some embodiments, the polyethylene glycol
s mPEG.

[271] In some embodiments, T' comprises a PEG umit which comprises one or multiple PEG
chains. The PEG chains can be linked together, for example, n a linear, branched or star shaped
configuration. The PEG unit, in addition to comprising repeating PEG subunits, may also comprise
non~-PEG maternial {e.g., to facilitate coupling of multiple PEG chains to each other or to facilitate
coupling to the amino acid). Non-PEG material refers to the atoms in the PEG chain that are not
part of the repeating ~-CH2CH:O- subunits. In some embodiments, the PEG chain can comprise
two monomeric PEG chains linked to each other via non-PEG elemenis. In some embodiments,
the PEG Unit can comprise two linear PEG chains attached to a central core that is attached to the
amino acid {L.e., the PEG unit itself s branched).

[272] The PEG unit may be covalently bound to the M® linker (2.3, to an amino acid in the M*
finker} via a reaciive group. Reactive groups are those to which an activated PEG molecule may
be bound {e.g., a free amino or carboxyl group}. In some embodiments, N-terminal amino acids
and lysines (K} have a free amino group; and C-terminal amino acid residues have a free carboxyl
eroup. Sulfhydrvl groups {(e.g., as found on cysieine residues) may also be used as a reactive group

for attaching PEG.
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[2731 In some embodiments, the PEG unit may be attached to the M* linker {e g, to an amino
acid in the M” linker) by using methoxylated PEG ("mPEG") having different reactive moieties,
mchuding, but not limited to, succininudyl succinate (88}, succinimidy! carbonate (8C), mPEG-
imidate, para-nitrophenylcarbonate (NPC), succinimidyl propionate {SPA), and cyanuric chloride.
Examples of mPEGs include, but are not limited to, mPEG-succininudy! succinate (mPEG-S8),
mPEGr-succimimidyl  succinate (mPEG2-88), mPEG- succimimidyl carbonate (mPEG-SC),
mPEGr-succimimidyl carbonate (mPEG2-SC), mPHEG-imidate, mPEG-para-nitrophenylcarbonate
{mPEG-NPC), mPEG-imidate, mPEGs-para-nitrophenylcarbonate (mPEG-NPC), mPEG-
succininudyl propionate (mPEG-SPA), mPEG:- succininudyl propionate (mPEG—SPA),
mPEG-N-hydroxy-succinimide (mPEG-NHS), mPEG:-N-hydroxy-succinimide (mPEG-—NHS),
mPEG-cyanuric chloride, mPEGy-cvanuric chloride, mPEG:-Lysinol-NPC, and mPEGs-Lys-
NHS. A wide variety of PEG species can be used, and substantially any suitable reactive PEG
reagent can be used. In some embodiments, the reactive PEG reagent will result in formation of a
carbamate or amide bond upon attachment to the Multifunctional Linker or M* linker {e.¢., to an
amino acid in the M* linker). The reactive PEG reagents include, but are not limited to, mPEG-
N-hydroxy-succimmide (mPEG-NHS), bifunctional PEG propionaldehyde (mPEG-ALD),
mult-Atm PEG, maleimde-containing PEG (mPEG(MALY, mPEG(MAL)), mPEG-NH:,
mPEG- succinimidyl propionate {(mPEG-SPA), succinimide of mPEG butanoate acid (mPEG-
SBA}, mPEG-thicesters, mPEG-double Esters, mPEG-BTC, wPEG-ButyrALD, mPEG-
acetaldehyde diethyl acetal (mPEG-ACET), heterofunctional PEGs (e.g., NHz-PEG-COOH, Boce-
PEG-NHS, Fmoc-PEG-NHS, NHS-PEG-vinylsulfone {(NHS-PEG-VS), or NHS-PEG-MAL),
PEG acrvlates (ACRL-PEG-NHS), PEG-phospholipids {e.g., mPEG-DSPE), multi-armed PEGs
of the SUNBRITE™ gertes including the glycerine-based PEGs activated by a chemistry chosen
by those skitled 1n the art, any SUNBRITE activated PEGs (including but not linmuted to carboxyl-
PEGs, p-NP-PEGs, Tresyl-PEGs, aldehvde PEGs, acetal-PEGs, amino~ PEGs, thiol-PEGs,
maleumido-PEGs,  hydroxyl-PEG-amine, amino-PEG-COOK  hydroxyl-PEG-  aldehyde,
carboxylic anhydride type-PEG, functionalized PEG-phospholipid, and other similar and/or
suitable reactive PEGs.

[274} In some embodiments, the PEG unit comprises at least 6 subumis, at least 7 subunits, at
feast 8 subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,

at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
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subunits, at least 18 subunits, at least 19 subumits, at least 20 subunits, at least 21 subunits, at least
22 subunits, at least 23 subunits, or at least 24 subunits. In some such embodiments, the PEG unit
comprises no more than about 72 subunits.

[2751 In some embodiments, the PEG unit comprises at least 6 subumiis, at least 7 subunits, at
least 8 subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,
at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
subunits, at least 18 subunits, at least 19 subunits, or at least 20 subunits.

(2761 In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
least 8 subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,
at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
subunits, or at least 18 subunits.

[277] In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subuniis, at
least 8 subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, or at least 12 subunits.
[278] In some embodiments, the PEG unit comprises at least 8 subunits, at least @ subunits, at
feast 10 subunits, at least 11 subunits, or at least 12 subunits.

[2791 In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, or at
least 8 subunits.

[2801 In some embodiments, a hnear PEG unit 18

""%"’Ym"“(CHzCHzO)dg“"Y?z ““%"“Yﬂ"“‘(CHzCHzO)mQ“Y'zs—(CH’zCHzﬂ)dwa-,z
(1)

; (1)

; or

*‘"%‘"Ym“‘"(CHzCHzO)mo Yzz"“(fsﬁzc:"izomefyvn
(iii) I
wherein;
g indicates site of attachment to the M™ linker (e.g., to an amino acid in the M” linker);
Y71 18 a PEG attachment unit;
Y7218 a PEG capping unit;
Y75 18 an PEG coupling unit (1.e., for coupling multiple PEG subunit chains together);
do is an integer from 2 to 72;
each dio 1s independently an integer from 1 to 72; and

di ts an integer from 2 to S.

B
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2811 Insome embodiments, do is an mteger from 2 to 24. In some embodiments, dv is an integer
from 4 t0 24, In some embodiments, dv 15 an integer from 6 to 24, from 8 to 24, from 10 to 24, or
from 1210 24,

2821 In some embodiments, there are at least 6 PEG subunits in the PEG unit. In some
embodiments, there are at least 8 PE(G subunits in the PEG unit. In some embodiments, there are
at least 10 PEG subunits in the PEG unit. In some embodimenis, there are at least 12 PEG subunits
in the PEG unit.

[283] Insome embodiments, do 13 8 or about 8, 12 or about 12, 24 or about 24

[284] In some embodiments, each Y72 i1s independently -Cigo alkyl, -Coao alkyl-COH, -Cauro
alkvl-OH, -Ca.0 alkyl-NHa, -Carae alkyl-NH{C s alkvh), or Coae alkyl-N{Ci3 alkyly,

[283] In some embodiments, Y72 is -Crao alkyl, -Cooio alkyl-CO2H, -Coae alkyl-OH, or —Cauo
alkyi-NHz.

[286] In some embodiments, the PEG coupling unit s part of the PEG untt and 15 non-PEG
material that acts to connect two or more chains of repeating CH2CH2O- subunits. In some
ernbodiments, the PEG coupling unit Y73 18 —Coae alkyl-C(O)}-NH-, ~-Ca-10 alkyl-NH-C(O)-, -Cr10
alkyl-NH-, -Caa10 alkyl-C(O)-, -Crua0 alkyl-0-, or —Cro10 alkyl-5-,

[287] Insome embodiments, each Y73 1s independently - Ci-i0 alkyl-C{O)}-NH-, - Ci.10 alkyl-NH-
C{O}-, ~Caao alkyl-NH-, - Cz.10 alky-0- | -Ci.p0 alkyl-S-, or - Cr.10 alkyi-NH-.

[288] In some embodiments, the PEG attachment unit is past of the PEG unit and acts to link the
PEG onit to the M” linker {e.g, to an amino acid in the M? linker). In some embodiments, the
amino acid has a functional group that forms a bond with the PEG Unit In some embodiments,
the functional groups for atiachment of the PEG unit to the amino acid include sulfhydryl groups
to form disulfide bonds or thioether bonds, aldehyde, ketone, or hydrazine groups to form
hydrazone bonds, hydroxylamine to form oxime bonds, carboxylic or amino groups to form
peptide bonds, carboxyhc or hydroxy groups to form ester bonds, sulfonic acids to form
sulfonamide bonds, aicohols to form carbamate bonds, and amines to form sulfonamide bonds or
carbamate bonds or amide bonds. In some embodiments, the PEG unit can be attached to the amino
acid, for example, via a disulfide, thioether, hydrazone, oxime, peptide, ester, sulfonamide,
carbamate, or amide bond. In some embodiments, the reaction for attaching the PEG unit can bea
cycloaddition, addition, addition/elimination or substitution reaction, or a combination thereof

when applicable.
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2891 Examples of linear PEG units include:

o H
' *“%“N"""(CH;CH;{O)M"'““CHzCHgCOOH B ""%‘“N“““"(’CHECHQQ)dQ”““CHS
{1} s (1) ;

O

=G {CHCHoD g™ CHy ""g'"'?‘é"’"(@HgCHzg)dg

{111} m% ; {1v}

CHoCHy C{O)-NH-{CHaCHOp-C HyCHpCOOH

CHCHz 0o CH2C Ha- NH-(CH2CH2O)- CHCHCOO0H

5

"_g__N_._(
and {v) H
4
wherein ¢ indicates site of attachment to the Multifunctional Linker or M” linker {e.g., to

an amino acid in the M? linker), and each do is independently an integer from 4 to 24, 6 to 24, S to
24,1010 24, 1210 24, 14 10 24, or 16 10 24,

2907 Insome embodiments, do 1s about §, about 12, or about 24. In some embodiments, do is
about 8.

2911 Insome embodiments, the PEG unit is from about 300 Da to about S kDa; from about 300
Da to about 4 kDa; from about 300 Da to about 3 kiba; from about 300 Da to about 2 kDa; or from
about 300 Da to about 1 kDa. In some embodimenis, the PEG unit has at least 6 subunits or at least
8, 10 or 12 subunits. In some embodiments, the PEG unit has at least 6 subunits or at least & 10 or
12 subunits but no more than 24 subunits.

[292] In some embodiments, suitable polyethylene glycols may have a free hydroxy group at
each end of the polymer molecule, or may have one hydroxy group etherified with a lower alkyl,
eg., a methyl group. In some embodiments suitable polyethviene glycols are derivatives of
polyethylene glycols having esterifiable carboxy groups. In some embodiments, polyethylene
ghycols are commercially available under the trade name PEG, usually as mixtures of polymers
characterized by an average molecular weight. In some embodiments, polyethylene glveols having
an average molecular weight from about 300 to about 5000, In some embodiments, polyethylene
elycols having an average molecular weight from about 600 to about 1000

[293] Insome embodiments, examples of hydrophilic groups that are suitable for the conjugates,
scaffolds, and methods disclosed herein can be found i eg, US 8,367,065 columm 13; US
8524696 column &, WO2015/057699 and WO 2014/062697, the contents of each of which are

hereby 1ncorporated by reference in thewr entireties.



WO 2021/202984 PCT/US2021/025556

STING Agonist Drug Moiety (Variable D)

[294] Insomeembodiments, the STING agonist drug moiety (D} 15 a compound of Formula (A}

R’N
A R19
z
[e] *"W\Y;’
f{/o\\r”x?) 3 <®>l(
RO N Wi e
& [Zatl
2
RCQ
X5 - i 18
2 Mg
R“_...{ li =N EE‘Y;R

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Y2, Z: and 7z are each independently O, S, C or N;

X1, Xz, W1 and W2 are each independenily C or N;

X and X4 are each independently S or NR;

X8 N or (R

Xeis N or CRA:

R? and R” are each independently -CON(R YR, -CHaNRYG(RY, -NRH(RY, -
N{RHCORT, -CHN(RDCORT) or one of R and R is -CON(RY(RY, -CHN(RRY, -
NERDYRY, -NERYHCORY) or -CHNERDHCOR'), and the other of R* and R” is H, -COOH, or -
COAR");

RCis Cis alkyl;

R and R are each independently H, halogen, bydroxy, amine, amino{Ci.4 alkyl)-,
optionally substituted (Cic alkvl}, or optionally substituted {Cr.s alkyl}oxy-, wherein Crsalkyl of
said optionally substituted (Cisalkyl), or optionally substituted {Ci.6 alkyi}oxy- is optionally
substituted with 1-4 substituents each independently selected from the group comprising
hydroxyl, Cr4 alkoxyl, -N(REYRY, -COR"), -CON(RYRT, and -COOH:

each RY is independently H, hydroxy, or Cia alkyl;

R® 15 selected from H, (Ci alkyl), -CO(C14 alkyl), -OCO{C14 alkyl), and -COA iy
alkyty,

each RY is independently H, hydroxy, or (Cr.s alkyl);
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R and R“? are each independently absent or C 1.4 alkyl, wherein Ci.4 alkyl is optionally
substituted by a substituent selected from halogen, -OR®, -NR°RY, -COuRC, -CONRRY, -
SOINRRY, and -OCONRRY,

R® and R are each independently absent, H or Cr4 alkyl; and

R¥ RY R'™ or RY are each independently absent, H, or C14 alkyl, wherein Ci4 alkylis
optionally substituted by a substituent selected from halogen, -OR®, -NRRY, -C(:R®, -CONRCRY,
SONRRY, and -OCONRRY

wherein: (i} at least one of R*? and R*! is present, and wherein at least one of R* and R
is connected to LY via at least one functional group of the R*? and/or R?'; or (i1) at least one of
R*? and RY is present, and wherein at least one of R%? and R is connected to L” via at least one
functional group of the R“* and/or R“’.

[2651 In some embodiments, the STING agonist drug motety 1s a compound of Formula (A-a):
R14
21\

\}
‘f«-\\/x}_ NH»;VC/:’ ] -

R19

O \N fr}( 2.

47
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(A-a)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Wi, Yo, Z1, Za, Xy, X, Wi, Wa, 3G, X, RY, R RS RE RS R RY RV RIS RV RB RY,
RY, and R'’ are as defined in Formula (A);

Xs is CR; and

R*? is halogen, hydroxyl, optionally substituted (C1. alkyl), substituted (Ci alkyljoxy-,
optionally substituted {C1s alkyDamino-, or optionally substituted (Cis alkyl}{Ci4 alkyllamino-,

wherein Ci alkyl of said optionally substituted {Cis alkyl) or substituted {Cis alkyhoxy- is

I
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optionally substituted with 1-4 substituents each independently selected from the group comprising
hydroxyl, Cis alkoxyl, -NROYR'), -COHR"), -CONRSYRY), and -COOH;

wherein: (i) R*? is connected to L” via a functional group of R, or (it) at least one of RY?
and R%! is present, and wherein at least one of R*? and R*! is connected to LY via at least one
fumctional group of the R“? and/or R“!.
2961 In some embodiments, the STING agonist drug moiety is a compound s of Formula (A-
b):

R‘\-@
Y 19
3 ‘i"]‘\//
A8 ol
rRe-E PN WK
S /’L‘\N 7 R
Xo ¢
RJ
\
RCE

{A-b}

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherain:

Vi, Ya, Zs, 72, X1, X, Wi, Wa, X, Xs, Xo, RO, R®, RS, RA2 RAL RO Re, RY R4 RO RS,
RY RP RV R and RY are as defined in Formula (A);

wherein: (i) at least one of R and R*! is present, and wherein at least one of R*? and R*!
is connected to L” via at least one functional group of the R* and/or R or (i1} at least one of
R and R"! is present, and wherein at least one of R? and RY! is connected to L via at least one
functional group of the R? and/or R%1
[2971 In some embodiments, the STING agonist drug moiety is a compound is of Formula (A-

¢
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§ R'] o

{A-c)

or a prodrug, solvate, pharmaceutically acceptable salt, or tantomer thereof, wherein:

Y2, Z2, X2, W2, Kz, X4, X5, Xe, R3, R¥ RS R RALRY Re, RERM RS RIS RS RD RY,
R and RY are as defined in Formula (A),

wherein one of Wi, X3, Yy, and 71 1s N and the additional Wy, X1, Y, and Zrare 3, 8, or
[OR

wherein: (1) at least one of RA2 and R*! is present, and wherein at least one of R*? and R*!
is connected to LY via at least one functional group of the R*? and/or R?; or (i1} at least one of
R and RY is present, and wherein at least one of RY? and R*' is connected to L via at least one
functional group of the RY? and/or R“'.
[298] In some embodiments, the STING agonist drug moiety is a compound s of Formula (A-

dy:
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3‘14
R']@
Q Z‘I\\{
1
. K\T’XS_ \> @J(
R JL\ SN W s
N

/A\WZ,'
]
3

RC?
Xs. N E g
s
LT S=n Zyh
=i ] = 2
fg/\ e ,\?—<@T2

(A-d)

or a prodrug, solvate, pharmaceutically acceptable salt, or tantomer thereof, wherein:

Y1, Yo, Z1, 72, X1, Xo, Wi, W, X, B2, RS, RS RE RY RERM RAZ RS RS REE RS RY,
R and RY are as defined in Formula (A),

Ksis CR*?; and

wherein: (i) R* is connected to L” via a functional group of R or (i) at feast one of RY?
and R%! is present, and wherein at least one of R*? and R*! is connected to LY via at least one
functional group of the R™? and/or R“!
[299] In some embodiments, the STING agonist drug moiety is a compound s of Formula (A-

ey:

¥
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or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Yo, Z1, 7o, X1, Ko, X3, W, Wo, RA RS RS RE R Re RE R RS RIS RYD RIS RY
RY and R" are as defined in Formula (A)Y;

Xe is CR*! and

wherein: (i) R*! is connected to L” via a functional group of R*!; or (i) at least one of R“?
and RY is present, and wherein at least one of R*? and R is connected to LP via at least one
functional group of the R™? and/or R%.

[300] Insome embodiments, the STING agonist drug motety 1s a compound is of Formula (A-f):

o 5 R19

%a > RC1

Ks N 18
e I i R18
i Z -~
RO-{g 1 =Ny
S r2
X H@,X
O }j\,lz AR”
R1’0

(A-D)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xa, X3, Xa, Xs, X6, W2, Y2, Zo B3 R®, RS, R RAL RY Re, RE R RV R RY R and
R are as defined in Formula (A), and

wherein: (i} at feast one of R*? and R*! 15 present, and wherein at least one of R*? and R
15 connected to L via at least one functional group of the R and/or RA' or (i) at least one of
R™2 and R i present, and wherein at least one of R and R%! is connected to L via at least one
functional group of the R*? and/or R®L
[301] In some embodiments, the STING agonist drug motety 18 a compound s of Formula {A-

£1):
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(A-f1)

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Xs, Xa, Wa, Yo, Zo, R RS RE RY RE RS RY RA RV R™ RY RY and RYY are as
defined in Formula (A);

Xs is CR*; and

wherein: (i) R** is connected to L” via a functional group of R*; or (i) at least one of R
and RY' is present, and wherein at least one of R and R is connected to L° via at least one
functional group of the R™ and/or R¢L
[302] In some embodiments, the STING agonist drug moiety 15 a compound s of Formula {A-

2y

o o R19
8 |
Rl &N NN
\5 RC‘i
\
PRGN B8

(A-£2)

or a prodrug, solvate, pharmaceutically acceptable sak, or tantomer thereof, wherein:
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Xo, K, X5, Xe, Wa, Yo, Z2 B3, RS, RS RA? RALRY R®, RO RYZ RIS RV RS, RY and RY
are as defined in Formula (A);

wherein: (i) at feast one of R and R*! is present, and wherein at least one of R*? and R*!
is connected to L” via at least one functional group of the R* and/or R, or (i) at least one of
R and R is present, and wherein at least one of R? and RY! is connected to L” via at least one
functional group of the R*? and/or R
[303] In some embodiments, the STING agonist drug motety is a compound s of Formula {A-

£3)

o o R']Q
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(A-F3)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xa, X, Wa, Yo, Zo, R®R® R® R Re RE R RAZ R R RY RIB R and RY are as
defined 1 Formula (A);

Xsis CR™: and

wherein: (i) R™ is connected to L via a functional group of R*%; or (i1} at least one of RY?
and R*! is present, and wherein at least one of R and R%! is connected to L via at least one
functional group of the R*? and/or R®L
[304] In some embodiments, the STING agonist drug motety 18 a compound s of Formula {A-

4y
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or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, X, Wa, Yo, Zo, R, RO, R® RY Re RS R RA? RE R RY R RY and RY are as
defined in Formula (A);

Xs is CR*; and

wherein: (1) R* is connected to L via a functional group of R%%; or (i1) at least one of R™
and RY' is present, and wherein at least one of R and R is connected to L° via at least one
functional group of the R™ and/or R¢L
[305] In some embodiments, the STING agonist drug moiety 15 a compound s of Formula {A-

£5)

PRCNIN | R
5 ] e Zguns®
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or a prodrug, solvate, pharmaceutically acceptable sak, or tantomer thereof, wherein:
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X0, Wa, Yo, 7o, RO, RO RS, RE Re RE RIC RA? RDY R RV RS R and R are as
defined in Formula (A);

Xsis CRA: and

wherein: (i} R is connected to LY via a functional group of R*% or (it} at least one of RY?
and R™ is present, and wherein at least one of R“? and RY is connected to LY via at least one
functional group of the R*? and/or R
[306] In some embodiments, the STING agonist drug motety is a compound s of Formula {A-

gy

o S R19

Xg > RC1

{(A-g)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

X5, Xa, Xs, X, RY, R®, RS, RA2 RAL RO RY RIE R RY Re RE R and RY are as
defined 1 Formula (A);

Y2 and 7z are each independently O, S, C or N;

Kz and W2 are each independently C or N;

wherein: (i) at feast one of R*? and R*! 15 present, and wherein at least one of R*? and RA!
15 connected to LP via at least one functional group of the R and/or RAY, or (1) at least one of
R and R is present, and wherein at least one of RY and RY is connected to L via at least one
functional group of the R*? and/or R®L
[3077 In some embodiments, the STING agonist drug motety 15 a compound s of Formula {A-

gl

¥4
(93



WO 2021/202984 PCT/US2021/025556

o 5 210
i X:),» \ i
RB - 3 )"N N
B N
RC1
\
RCZ
X N 18
ol =N g
ST 2?‘“<@§<'
O Wiy
R{'TS
{A-gl}

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Wa, Yz, Za, Xs, Xo, X5, RE R RS RE RS RO R RE R R RY RY and RY are
as defined in Formula (A);wherein: (i) R*? is connected to L” via a functional group of R*%; or (i1}
at least one of R and R% is present, and wherein at least one of R*? and R%! is connected to LY
via at least one functional group of the R and/or ™Y
[308] In some embodiments, the STING agonist drug motety 15 a compound is of Formula (A-
82y

. S~\[/R19
3 = 8 = N\ iN
R {X\eﬂiN}-N
R

<A

(A-g2)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
Ko, Xu, Xs, Xo, Wa, Yo, Z2, R, RY RS, R RAL R RV RM™ RY RY RS RE R and RY

are as defined 1 Formuda (A},
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wherein: (i) at least one of R* and R*! i3 present, and wherein at least one of R*? and R*!
is connected to L” via at least one functional group of the R** and/or R, or (i1} at least one of
R and R is present, and wherein at least one of R? and RV is connected to L” via at least one
functional group of the R*? and/or R®1
[309] In some embodiments, the STING agonist drug moiety is a compound s of Formula {A-

o3}
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{(A-g3)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

o, Xa, W2, Yo, 70, R R RE R RE RV R RY R, and RY are as defined in Formula
(A}

Xs is CRA: and

wherein: {i) R* is connected to LP via a functional group of R?%; or (it} at least one of R©?
and R*! 15 present, and wherein at least one of R® and R®! is connected to LP via at least one
functional group of the R*? and/or R*!; and

optionally, wherein RA? 15 connected to L via a functional group of RA2,
[310] In some embodiments, the STING agomnist drug moiety is a compound s of Formula (A-

gdy
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or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Xa, Wa, Yo, Z2 R RS, RS, RE RS, RE RAZ R RV R™, R RY, and RY are as defined
n Formula (A);

Xs is CR*; and

wherein: (1) R* is connected to L via a functional group of R%%; or (i1) at least one of R™
and RY' is present, and wherein at least one of R and R is connected to L° via at least one
functional group of the R™ and/or R¢L

[311] In some embodiments, the STING agonist drug moiety 15 a compound s of Formula (A-
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or a prodrug, solvate, pharmaceutically acceptable sak, or tantomer thereof, wherein:
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Xo, Wa, Yo, Z2, YRS, RE R RS RE RY? RO R R RY RS and RY are as defined
i Formula (A},

Xsis CRA: and

wherein: (i} R is connected to LY via a functional group of R*% or (it} at least one of RY?
and R™ is present, and wherein at least one of R“? and RY is connected to LY via at least one
functional group of the R*? and/or R
[312] In some embodiments, the STING agonist drug motety is a compound s of Formula {A-

h):
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o N
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(A-h)

or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, whergin:

X1, Wi, Yy, 2, X, Xa, X, Xs, R RS RS RM RAURY RERDRY R RS RY RY, and
R are as defined in Formula {A);wherein: (i) at least one of R* and R™ is present, and wherein
at least one of R* and R*! is connected to L” via at least one functional group of the R™ and/or
R or (i1} at least one of R“? and R"' is present, and wherein at least one of R*? and RV is
connected to L via at least one functional group of the R“? and/or RV,
[3131 In some embodiments, the STING agonist drug motety s a compound is of Formula (A-

hiy
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or a prodrug, sofvate, pharmaceutically acceptable salt, or tautomer thereof, wherain

X, Xa, Wi, Yo, 21, X5, Xe, RS RS, RS RAZ RAL RY R® RERY RV RE R

are as defined in Formula (A);
wherein: (1) at least one of R and R is present, and wherein at least one of R*? and R
15 connected to L7 via at least one functional group of the R and/or R or (i) at least one of

RY and R® is present, and wherein at least one of R“? and R%! is connected to L via at least one

functional group of the R*? and/or RYL

[314} In some embodiments, the STING agonist drug moiety is a compound s of Formula {(A-

hZ):
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(A-h2)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautemer thereof, wherain:

X1, X3, W, Y, 25, RRY RS RE RS RS R RM RV R R RS and RY are as defined
in Formula (A},

Xsis CR*: and

wherein: {1} at least one of R*? and R* is present, and wherein at least one of R*” and R*!
is connected to LP via at feast one functional group of the R*? and/or R*'; or (i1} at least one of
R™ and RY is present, and wherein at least one of R%? and R is connected to LP via at least one
functional group of the R*? and/or R“',
[3151 Insome embodiments, the STING agonist drug motety (D) is a compound of Formula (A),

wherein the compound s of Formula (A-1):

o SN
HENA\T:IX%N\}-{}%&

X N
\ ]

ot a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherewn:

Y1, Yo, Zi, Zo, Xa, Ko, Ko, Xe Wi, Wo, R R RS RE RE RE RY RO R RY RPRY,
R and RY are as defined in Formula (A); and

wherein: (i) at least one of R? and R is present, and wherein at least one of R and
R i connected to LY via at least one functional group of the R* and/or R, or (i) at least one
of R and R% is present, and wherein at least one of R and R™ is connected to LY via at least
one functional group of the R and/or RV

[316] Insome embodiments, each STING agonist drug motety {1} independently 1s:
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R is absent, -O- or -NR*; R* is H or C15 alkyl; and 7 denotes attachment to L°.

[317F Insome embodiments, each STING agonist drug motety (D) independently 1s:
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[318] Insome embodiments, each STING agonist drug motety (D} independently 15
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whereit

R? is absent, -O- or -NR*; R*is H or Cis alkyl; and * denotes attachment to L.

Protein-Based Recognition-Molecule (PRRM)

[3211 In some embodiments, protein-based recognition molecule directs the conjugates to
specific tissues, cells, or locations 1n a cell. In some embodiments, the protein-based recogunition
molecule can direct the conjugate in culture or in a whole organism, or both. In each case, the
protein-based recognition molecule may have a ligand that 15 present on the cell surface of the
targeted cell(s) to which it binds with an effective specificity, affinity, and avidity. In some
embodiments, the protein-based recognition molecule targets the conjugate to tissues other than
the liver. In some embodiments the protein-based recognition molecule targets the conjugate to a
specific tissue such as the hiver, kidney, lung, or pancreas. The protein-based recogmition molecule
can target the conjugate to a target cell such as a cancer cell, such as a receptor expressed on a cell
such as a cancer cell, a matrix tissue, or a protein agsociated with cancer such as tumor antigen.
Alernatively, cells comprising the tumor vasculature may be targeted. The protem-based
recognition molecules can direct the conjugate to specific types of cells such as specific targeting
o hepatocytes in the hver as opposed to Kupffer cells. In some embodiments, protein-based
recognition molecules can direct the conjugate to cells of the reticular endothelial or lymphatic
system, or to professional phagocytic cells such as macrophages or eosmnophils. In some
embodiments, the conjugate stsell may also be an effective delivery system, without the need for
specific targeting,

[322] Insome embodiments, the protemn-based recognition molecule can target the conjugate to
a location within the cell, such as the nucleus, the cytoplasm, or the endosome, for example. In

some embodiments, the protein-based recogmition molecule can enhance cellular binding o
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receptors, or cytoplasmic transport to the nucleus and nuclear entry or release from endosomes or
other intraceltular vesicles.

3231 Insome embodiments, the protein-based recognition melecule is an antibody, an antibody
fragment, a protein, a peptide, or a peptide mimic.

3247 In some embodiments, the protein-based recognition molecule is an antibody. In some
embodiments, the protein-based recognition molecule is an antibody fragment. In some
embodiments, the protein-based recognition molecule is a protein. In some embodiments, the
protein-based recognition molecule is a peptide. In some embodiments, the protein-based
recogrition molecule 15 a peptide numic.

[325] In some embodiments, the antibody or antibody fragment is an antibody or antibody
fragment wherein one or more amino acids of the corresponding parent antibody or antibody
fragment {e g, the corresponding wild type antibody or antibody fragment} are substituted with
cysteies {e.g., engineered cysteine). In some embodiments, the parent antibody or antibody
fragment may be wild type or mutated.

[326] In some embodiments, the antibody or antibody fragment may be a mutated antibody or
antibody fragment. Tn sore embodiments, a monocional antibody known in the art 8 engineered
to form the antibody. Tn some embodiments, an antibody fragment {e.g., a Fab antibody fragment)
known mn the art 1s engineered to forrn the antibody fragment {e.g., a cysteine engineered Fab
anttbody fragment). Tn some embodiments, a single site routation of a Fab gives a single residue
i a Fab whereas a single site mutation n an antibody yields two amino acids in the resulting
antibody due to the dimeric nature of the IgG antibody.

[3277 In some embodiments, the antibody or antibody fragment retains the antigen binding
capabihity of its correspouding wild type antibody or antibody fragment. In some embodiments,
the antibody or antibody fragment 18 capable of binding to the one or more antigens for its
corresponding wild type antibody or antibody fragment.

(3281 In some embodiments, exemplary antibodies or antibodies derived from Fab, Fab2, scFv
or camel antibody heavy-chain fragments specific to the cell surface markers, include, but are not
limited to, ST4, AQC3, ALK, AXL, B7-H4, €242, C4.4a, CA-125, CCL11, CCR 5, CD2, D3,
D4, (D5, CD15, CA15-3, D18, CD19, CA19-9, CDH6, CD20, D22, D23, CD25, CD28,
D30, CO31, CD33, CD37, CD38, D40, D41, (D44, CD44 v6, CDS1, (D32, CD34, CD56,
CD62E, CD62P, CD62L, CD70, CD74, CD79-B, CDRO, CDI25, CDI103, CD138, (D141,
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CD147, CH152, CD 154 CD326, CEA, CEACAM.-S, clumping factor, Clec9A, CSFR1, CTLA-
4, CXCR2, DEC205, EGFR (HER1), ErbB1, ErbB2, ErbB3, EpCAM, EPHAZ, EPHB2, EPHBA,
FAP, FGFR (1.e FGFRI, FGFR2, FGFR3, FGER4), FLT3, fibronectin-EDB, folate receptor,
GD2, GD3, GPNMB, GCC (GUCY2C), HGF, HER2, HER3, HML24, ICAM, ICOS-L, IGF-1
receptor, VEGER1, EphA2, TRPV1, CFTR, gpNMB, CA9, Cripto, o-KIT, ¢-MET, ACE, APP,
adrenergic receptor-beta?, Claudine 3, LIVI, LY6E Mesothehin, MUCT, MUCI3, NaPiZb,
NOTCHL, NOTCH2, NOTCH3, NOTCH4, RON, ROR1, PD-L1, PR-L2, PTK7, B7-H3, B7-B4,
IL-2 receptor, 1L-4 receptor, IL-13 receptor, TROP-2, frizzled-7, integrins {including w4, ovfs, o
vBs, awPs, 0P, aPi, 0aby asPs, asPs, cmBs integrins), IFN-g, IFN-y, IgE, IgE, IGF-1 receptor, IL-
1, [L-12, 1L-23, TL-13, IL-22, 1L-4, IL-5, TL-6, interferon receptor, ITGR2 (CD18), LFA-1
{CD11a), CDilb, L-selectin {(CD62L), mucin, myostatin, NCA-90, NGF, PDGFRo,
phosphatidylserine, prostatic carcinoma cell, Pseudomonas aeruginosa, rabies, RANKIL,
respiratory syncytial virus, Rhesus factor, SLAMFE7, sphingosine-1-phosphate, TAG-72, T-cell
receptor, tenascin C, TGF-1, TGF- § 2, TGF-B, TNF-a, TRAIL-R1, TRAIL-RZ, tumor antigen
CTAAL16.88, VEGF-A, VEGFRZ, vimentin, and the like.

[3291 In some embodiments the antibodies or anttbody derved from Fab, Fab2, scFv or camel
antibody heavy-chain fragments specific to the cell surface markers mclude CA-125, C242, CD3,
CD1tb, CD19, CD22, CD2S, CD30, CD31, D33, CD37, Ch40, D44, CDS1, ChS4, CISs,
CDo2E, CD6ZP, CDO2L, CDT70, CD 103, CD138, CD 141, D326, CEA, Clec9A, CSFRI, CTLA-
4, DEC20S, EGFR (HER1), EfbB2, ErbB3, FAP, {ibronectin-EDB, folate receptor, IGF-1
recepior, GD3, GPNMB, HGF, HERZ, VEGF-A, VEGFR2, VEGFR]I, EphA2, EpUAM, 5T4,
PTK7, TAG-72, tenascin C, TRPVI, CFTR, gpNMB, CA9, Uripto, ACE, APP, PDGFR o
phosphatidylserine, prostatic carcinoma cells, adrenergic receptor-beta?, Claudine 3, mucin,
MUCT, NaPiZb, B7H3, B7H4, C4.4a, CEACAM-5, MUC13, TROP-2, frizzled-7, Mesothelin, 1L~
2 receptor, IL~-4 receptor, IL-13 receptor and mtegrins (including av B3, av Ps, oy Bs, 01 B4, 04 B
1, &5 B, e Bamterging), tenascin C, TRAIL-R2, and vimentin.

3307 Insome embodiments, the antibodies are directed to cell surface markers for 5T4, CA-125,
CEA, CDH6, CD3, CD11b, CD19, CD20, CD22, CD30, (D33, D40, Chdd, CDST, CD-103,
CTLA-4, CEACAMS, Clec9A, CSFR1, DEC205, EpCAM, HERZ, EGFR (HER1), FAP,
fibronectin-EDB, folate receptor, GCC {(GUCY2C), HGFE, mtegrin avfls, integrin asfi, IGF-1
recepior, GD3, GPNMB, mucin, LIVI, LY6E, mesothelin, MUCT, MUC13, NaPi2b, PTK7,
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phosphatidylserine, prostatic carcinoma cells, PDGFR o, TAG-72, tenascin €, TRAIL-R2, VEGF-
A and VEGFR2. In this embodiment the antibodies, include but are not limited to, abagovomab,
adecatumumab, alacizumab, altumomab, anatumomab, arcitumomab, bavituximab, bevacizumab
{AVASTIN®), bivatozumab, blinatumomab, brentuximab, cantuzumab, catumaxomab, capromab,
cetuximab, citatuzumab, chivatuzumab, conatumumab, dacetuzumab, edrecolomab, epratuzumab,
ertumaxomab, etaracizumab, farletuzamab, figitumumab, gemtuzumab, glembatumumab,
ibritumomab, igovomab, mietumumab, inotuzumab, labetuzumab, lexatumumab, lintuzumab,
hucatumumab, matuzumab, mitumomab, naptumomab estafenatox, necitumumab, oportuzumab,
oregovomab, panitumumab, pemtumomab, pertuzumab, prituntumab, rituximab (RITUXANY),
rilotumumab,  robatumumab, satumomab, sibrotuzumab, taplitumomab, tenatumomab,
tenatumomab, ticilimumab  (tremelimurmab), tigatuzumab, trastuzumab (HERCEPTIN®),
tositumomab, tremelimumab, tucotuzumab celmoleukin, volociximab, and zalutumumab.

3317 In some embodiments the antibodies directed to cell surface markers for HERZ are
pertuzumab or trastuzumab and for EGFR (HER1} the antibody is cetuximab or panitumumab;
and for CD20 the antibody is rituximab and for VEGF-A is bevacizumab and for CD-22 the
antibody s epratuzumab or veltuzumab and for CEA the antibody 1s labetuzuroab.

[332] Exemplary peptides or peptide mumics include integrin targeting peptides (RGD peptides),
LHRH receptor targeting peptides, ErbB2 (HERZ) receptor targeting peptides, prostate specific
membrane bound antigen (PSMA) targeting peptides, hipoprotein receptor LRPI targeting, Apoll
protein derived peptides, ApoA protein peptides, somatostatin receptor targeting peptides,
chlorotoxin derived peptides, and bombesin,

[3331 In some embodiments, the peptides or peptide mimies are LHRH receptor targeting
peptides and ErbB2 (HER2) receptor targeting peptides

[334] Exemplary proteins comprise insulin, transferrin, fibninogen-gamma  fragment,
thrombospondin, claudin, apolipoprotein E, Affibody molecules such as, for example, ABY-025,
Ankyrin repeat protems, ankyrin-like repeats proteins and synihetic peptides.

3351 Insome embodiments, the protein-drug conjugates comprise broad specirum cytotoxins
in combination with cell surface markers for HERZ, such as, for example, pertuzumab or
trastuzumab; for EGFR such as cetuximaby and panitumumab; for CEA such as labetuzumab; for
CD20 such as rituximab; for VEGF-A such as bevacizumab; or for CD-22 such as epratuzumab

or veltuzumab.
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[336] In some embodiments, the protein-drug conjugates or protein conjugates used in the
disclosure comprise combinations of two or more protein-based recognition molecules, such as,
for example, combination of bispecific antibodies directed to the EGF receptor {EGFR) on tumor
cells and to CD3 and CD2& on T cells; combination of antibodies or antibody derived from Fab,
Fab2, scFv or camel antibody heavy-chain fragments and peptides or peptide mimetics;
combination of antibodies or antibody derived from Fab, Fab2, scFv or camel antibody heavy-
chain fragments and proteins; combination of two bispecific antibodies such as CD3-CD19 plus
CD28-CD22 bispecific antibodies.

[3371 In some embodiments, the protein-drug conjugates or protein conjugates used in the
disclosure comprise protein-based recognition molecules are antibodies against antigens, such as,
for example, Trastuzumab, Cetuximab, Rituximab, Bevacizumab, Epratuzumab, Veltuzumab,
Labetuzumab, B7-H4, B7-H3, CDli1b, CD103, CA125, CDH6, (D33, CXCRZ, CEACAMS,
Clec9A, CSFRI1, DEC205, EGFR, FAP, fibronectin-EDB, FGFRI, FGFRZ, FGFR3, FGFR4,
GCC (GUCY2C), HER2, LIVi, LY6E, NaPiZb, ¢-Met, mesothelin, NOTCH1, NOTCH2,
NOTCH3, NOTCH4, PB-L1, PTK7, ¢-Ku, MUCL, MUCI3, and 5T4.

[338] In some embodiments, the protem-drug conjugates or protein conjugates of the disclosure
comprise protein-based recognition molecules which are CSRF1, CD1ib, DEC20S, clecBA,

D103, B7H4, mesothelin, PTK7, LysE, FAP, fibronectin-EDB, Her-2 or NaPiZbh antibodiss.

NaPi2b Antibodies

3391 In some embodiments, the NaPiZb aniibodies sutable for conjugation bind to the
extracellular region of SLU34A2. In some embodiments, the present disclosure provides NaPiZb-
targeted monoclonal antibodies that specifically recognizes NaPi2b, also known as sodium-
dependent phosphate transport protein 2B, In some embodiments, the NaPi2b antibodies used
the conjugates disclosed herein are capable of and useful in modalating, e.z., blocking, inhibiting,
reducing, antagonizing, neutralizing or otherwise nterfering with at least one biological activity
of NaPiZb. In some embodiments, antibodies disclosed herein also include antibodies that bind
soluble NaPiZb. In some embodiments, the NaPiZb antibodies specifically bind to an epitope on
an extracellular domain (ECE}) of the human NaPi2b. These antibodies are collectively referred to

herein as “NaPi2b” antibodies.

32



WO 2021/202984 PCT/US2021/025556

[3407 In some embodiments, the NaPi2b antibody-drug conjugates provided herein include
anttbodies that bind to a NaPi2b epitope with an equilibrium dissociation constant (Kg or Kp) of
<} uM{e.g., < 100 nM; < 10 nM; and < 1 nM). In some embodiments, the NaPiZb antibodies used
in the antibody-~drug conjugates disclosed herein exhibit a Ka in the range approximately between
< 1 nMto about 1 pM.

[341] In some embodiments, the NaPi2b antibody-drug conjugates provided herein can include
antibodies that serve to modulate, block, inhibit, reduce, antagonize, neutralize, or otherwise
interfere with the functional activity of NaPi2b. In some embodiments, functional activities of
NaPiZb inciude for example, participating in the transcellular inorganic phosphate (P1) absorption,
thereby contnibuting to the maintenance of phosphate horeostasis in the body. In some
embodiments, the NaPi2b antibodies completely or partially inhibit NaP2b functional activity by
partially or completely modulating, blocking, mhibiting, reducing antagonizing, veutralizing, or
otherwise mterfering with transcellular inorganic phosphate absorption.

[342] In some embodiments, the NaPi2b antibodies are considered to completely modulate,
block, nhibit, reduce, antagonize, neutralize, or otherwise mterfere with NaPi2b functional
activity when the level of NaPiZb functional activity in the presence of the NaPiZb antibody is
decreased by at least 95%, e.g., by 96%, 97%, 98%, 99%, or 100% as compared to the level of
NaPi2b functional activity in the absence of binding with a NaPi2b antibody described herein. In
some embodiments, the NaPi2b antibodies are considered to partially modulate, block, inhibit,
reduce, antagonize, neutralize or otherwise mierfere with NaPi2b functional activity when the level
of NaPi2b activity in the presence of the NaPi2b antibody 1s decreased by less than 95%, e.g.,
10%, 20%, 25%, 30%, 40%, S50%, 60%, 75%, &0%, 85% or 90% as compared to the level of
NaPi2b activity in the absence of binding with a NaPi2b antibody described herein.

[343] In some embodiments, exemplary antibodies disclosed heren include, the XMT-1535
antibody. These antibedies show specificity for human NaPi2b and they have been shown to inhubit
NaPiZb activity.

[3447 NaPiZb human or humanized monoclonal antibody, XMT-1535, includes a heavy chain
{HC), heavy chain varnable region (VH}, light chain (LC), and a light chain variable region (YL},
as shown in the amino acid and corresponding nucleic acid sequences presented in Table 1 below.
The variable heavy chain region and variable light chain region for each antibody are shaded in

the amino acid sequences below. The complementarity determining regions (CDRs) of the heavy

o
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chain and the light chain are underlined in the amino acid sequences presented below. The amino
acids encompassing the complementarity determining regions {CDRs} for the XMT-1535 antibody

are disclosed in US Patent 8,603 474,

Table I NaPi12b human or humanized monoclonal antibody XMT-1535 sequences

SEQ SEQ

ID NG: | Sequence Description ID NQ: | Sequence Description
KMT-1535 Heavy Chain Amino 10 XMT-1535 CDRL3

1 Acid Sequence XMT-1535 1gGl Heavy chain
XMT-1535 Light Chain Amino 11 constant region

2 Acid Sequence KMT-1535 Light chain constant
XMT-1535 Heavy chain 12 region

3 variable region XMT-1535  Heavy  chain
XMT-1535 Light chan variable variable region nucleic acid

4 region 13 sequence

5 XMT-1535 CDRHI XMT-153S Light chain vanable

6 XMT-1535 CDRE? 14 region nucleic acid sequence

7 WMT-1535 CDRHE3 %uiiniength human NaPi2b

8 XMT-1535 CDRLI 13 lsequence

9 XMT-1535 CDRL2

[345] Antibodies disclosed herein specifically bind to an epitope on an exiracellular domain
(ECD} of the human NaPi2b.

[346] Insome embodiments, those skilled in the art will recognize that it is possible to determine,
without undue experimentation, if a monoclonal antibody has the same specificity as a monoclonal
antibody disclosed herein {e.g, XMT-153S5, 10H1.11.4B) by ascertaining whether the former
prevents the latter from binding to a natural binding pariner or other molecule known to be
associated with NaPi2b. If the monoclonal antibody being tested competes with the monoclonal
antibody disclosed herein, as shown by a decrease in binding by the monoclonal antibody disclosed
herein, then the two monoclonal antibodies bind to the same, or a closely related, epitope.

3471 Analternative method for determiming whether a monoclonal antibody has the specificity
of monoclonal antibody disclosed herein 15 to pre-incubate the monoclonal antibody disclosed
heremn with soluble NaPi2b (with which it 1s normally reactive}, and then add the monoclonal
antitbody being tested to determine if the monoclonal antibody being tested 1s inhibited in its
ability to bind NaPi2b. If the monoclonal antibody being tested is inhibited then, in all

fikelithood, 1t has the same, or functionally equivalent, epitopic specificity as the monoclonal
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antibody disclosed herein.

[348] Screening of monoclonal antibodies disclosed herein, can also be carried out, e g, by
measuring NaPiZb-mediated activity, and determining whether the test monoclenal antibody 1s
able t0 modulate, block, mhibit, reduce, antagonize, neutralize or otherwise interfere with NaPiZb
activity.

[349] In some embodiments, the antibodies disciosed herein comprise a heavy chain variable
region having an amino acid sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%,
G94%, 95%, 96%, 97% 98%, 99% or more identical to a sequence selected from SEQ 1D NOs: 3
and a light chain variable region having an amino acid sequence at least 85%, 86%, 87% 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 6%, 97% 98%, 99% or more identical 1o a sequence
selected from SEQ 1D NOs: 4.

[3507 Insome embodiments, the antibodies disclosed herein comprise a heavy chain amino acid
sequence at least 85%, 86%, 87% 88%, 89%, 90%, 1%, 92%, 93%, 94%, 95%, 6%, 97% 98%,
99% or more identical to the amino acid sequence of SEQ D NO: 1 and a light chain amino acid
sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 93%, 96%, 97% 98%,
9G% or more 1dentical to the amino acid sequence of SEQ ID NG: 2.

[351] In some embodiments, the antibodies disclosed heremn comprise the heavy chain vanable
region amino acid sequence of SEQ ID NO: 3 and the light chain variable region amino acid
sequence of SEQ 1D NG: 4.

[3521 In some embodiments, the antibodies disclosed herein comprise the heavy chain aming
acid sequence of SEC ID NO: 1 and the hight chain amino acid sequence of SEQ ID NO: 2.

[3531 In some embodiments, the antibodies disclosed heremn cormprise the CBRHI amino acid
sequence of SEQ 1D NG 5, the CDRH2 amino acid sequence of SEQ ID NO: 6, the CDRH3
amino acid sequence of SEQ ID NO: 7, the CDRLI amino acid sequence of SEQ 1D NO: 8, the
CDRLZ amino acid sequence of SEQ ID NOG: 9, and the CDRL3 amino acid sequence of SEQ ID
NG 10,

3541 In some embodiments, the antibodies disclosed herein that comprises the amino acid
sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%,
99% or more identical to the amino acid sequence of SEQ 1D NG: 5, a CDRH2 that comprises the
amino acid sequence at least 85%, 86%, 87% 88%:, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,

9T% 98%, 99% or more identical to the amino acid sequence of SEQ 1D NO: 6; a CDRHS3 that

35



WO 2021/202984 PCT/US2021/025556

comprises the amino acid sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence of SEQ ID NO: 7,
a CDRL1 that comprises the amino acid sequence at 5%, 86%, 87% 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence of SEQ 1D
NG: 8, a CDRL2 that comprises the amino acid sequence at least 85%, 86%, 87% 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence
of SEQ D NO: 9; and a CDRL3 that comprises the aming acid sequence at least 85%, 86%, 87%
88%, 89%, 90%, 91%, 92%, 93%, 94%, 953%, 96%, 97% 98%, 99% or more identical to the amino
actd sequence of SEQ ID NO: 10,

[3551 In some embodiments, the antibodies disclosed herein include one or more conservative
amino acid substitutions in a variable domain sequence suchas 1,2, 3,4, 5, 6,7, 8,9, 10, 11, 12,
13, 14, 15, or more conservative subsiitutions in a variable domain sequence. In some
embodiments, these conservative amino acid substitutions are in a CDR region, e.g, 1,2, 3,4, 5,
6,7,8 9,10, 11, 12, 13, 14, 15, or more conservative substitutions are made cumulatively across
all CDRs and in some particular embodiments, up to 1, 2, 3, or 4 conservative amino acid
substitutions may be present in each CDR sequence, e.g., SEQ ID NOs: 5-10.

[356] Insome embodiments, those skilled in the art will recognize that it 1s possible to determine,
without undue experirmentation, if a monoclonal antibody has the same specificity as a monoclonal
anttbody XMT-1535, by ascertaining whether the former prevenis the latter from binding to a
natural binding partner or other molecule known to be associated with NaPi2b. If the monocional
anttbody being tested competes with the monoclonal antibody disclosed herein, as shown by a
decrease i binding by the monoclonal antibody disclosed herein, then the two monoclonal
antibodies bind to the same, or a closely related, epitope.

[3571 In some embodiments, an aliernative method for determining whether a monoclonal
anttbody has the specificity of a monoclonal antibody disclosed herein is to pre-incubate the
monocional antibody disclosed heremn with soluble NaPiZb (with which 1t 15 normally reactive),
and then add the monoclonal antitbody being tested to determine if the monoclonal antibody being
tested is intubited in its ability to bind NaPiZb. In some embodiments, if the monoclonal antibody
being tested is inhibited then it has the same, or functionally equivalent, epitopic specificity as the

monocional antibody disclosed hergin,
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[3587 Screening of monoclonal antibodies disclosed herein, can be also carried out, e.g., by
measuring NaPiZb -mediated activity, and determining whether the test monoclonal antibody is
able o modulate, block, inhibit, reduce, antagonize, neutralize or otherwise interfere with NaPi2b
activity.

[3591 Insome embodiments, the NaPiZb antibodies sustable for conjugation can be generated and
purified by well-known techniques e g, WO 2009/097128, W 2017/160754, and 1JS 16/136,706,

each of which s incorporated herein in its entirety by reference.

HER2 Antibodies

[3607 Insome embodiments, the HER2 antibodies suttable conjugation bind the human HER2 in
soluble form, or membrane bound (7.e., when expressad on a cell surface). In some embodiments,
the present disclosure provides monoclonal antibodies that bind HER2 and are humanized or fully
human. In some embodiments, the present disclosure provides monoclonal antibodies that bind
HERZ specifically. These antibodies are collectively referred to herein as “HERZ” antibodies.
3617 In some embodiments, the HERZ antibodies suitable for conjugation bind to a HER2
epttope with an equilibrium dissociation constant {Ka or Kp) of <1 uM {e.g,, <100 oM; <10 oM
<1 nM). In some embodiments, the present disclosure provides monoclonal antibodies that bind
HERZ and are humanized or fully buman. for example, the HERZ antibodies provided herein
exhibit a Ka 10 the range approximately between < 1 nM to about T pM.

[362] In some embodiments, the HERZ antibodies disclosed hersin serve o modalate, block,
mhibit, reduce, antagonize, neutralize, or otherwise interfere with the functional activity of HER2.
HER2. In some embodiments, functional activities of HER2 include for example, modulation of
PI3K-Akt pathway activity. In some embodiments, the HER2 antibodies completely or partially
mhibit HER2 functional activity by partially or completely modulating, blocking, nhibiting,
reducing antagonizing, neutralizing, or otherwise interfering with PI3K-Akt pathway activity.
PI3K-Akt pathway activity 15 assessed using any art-recognized method for detecting PI3K-Akt
pathway activity, including, but not limited to detecting levels of phosphorylated Akt in the
presence and absence of an antibody or antigen binding fragment disclosed herein.

303} Insomeembodiments, the HERZ antibodies are considered to completely modulate, block,
mhibit, reduce, antagonize, neutralize, or otherwise iterfere with HER?2 functional activity when

the level of HER? functional activity in the presence of the HERZ antibody is decreased by at least

oD
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80%, e.q., by 81%, 82%, B3%, 84%, 85%%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%.
5%, 96%, 97%, 98%, 99%, or 100% as compared to the level of HER2 functional activity in the
absence of binding with a HERZ antibody described herein. In some embodiments, the HER2
antibodies are considered to partially modulate, block, mhibit, reduce, antagonize, neutralize, or
otherwise interfere with HERZ functional activity when the level of HERZ activity in the presence

of the HERZ antibody 1s decreased by less than 95%, e.g., 10%, 20%, 25%, 30%, 40%, 50%, 60%,

<3

5%, 80%, 85%, or 90% as compared to the level of HER2 activity in the absence of binding with
a HER?2 antibody described herein,

[364] In some embodiments, exemplary antibodies disclosed herein include, the XMT-1519
antthody. This antibody show specificity for human HERZ and they have been shown to inhibit
the functional activity of HERZ in viro.

[3657 HER-2 monoclonal antibody XMT-1519 includes a heavy chain (HC), heavy chain
variable region (VH), light chain (LC), and a light chain vanable region (VL}, as shown i the
amino acid and corresponding nucleic acid sequences presented in Table H below. The varniable
heavy chain region and variable light chan region for each antibody are shaded in the amivo acid
sequences below. The complementarity deterninmng regions {CDRs) of the heavy chain and the

light chain are underlined in the amino acid sequences presented below,

Table II: HER2 buman or humanized monocional antibody XMT-1519 sequences

SEQ SEQ
D NO: | Sequence Description ID NGO: | Sequence Description
Full-length  huoman  HERZ KXMT-1519 Light chain varnable
16 receptor 24 region
XMT-1519 Heavy chain XMT-1519 Light chain constant
17 variable region ] region
XKMT-1519 IgGl Heavy chan XMT-1519 Light Chaim Amino
18 constant region 26 Acid Sequence
XMT-1519 Heavy Chain Amino 27 SMT-1519 CDRLI
19 Acid Sequence 28 XMT-1519 CDRL2
20 XMT-1519 CDRH! 39 KMT-1519 CDRL3
21 XMT-1519 CDRH2 XMT-1519 Light Chain variable
22 XMT-1519 CDRH3 30 region nucleic acid sequence
XMT-1519  Heavy  Cham Extracellular domain (ECD) of
variable region nucleic acid 31 the human HERZ receptor
23 sequence

[366] Antibodies and antigen binding fragments thereof disclosed herein specifically bind to an
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epitope on the full-length human HER2 receptor comprising the amino acid sequence of SEQ 1D
NG 16,

[367F Antibodies and antigen binding fragments thereof disclosed herein specifically bind to an
epitope on the extracellular domain (ECD} of the human HERZ receptor comprising the amino
acid sequence of SEQ 1D NG: 31,

[368] In some embodiments, the antibodies of the present disclosure exhibit HER2 binding
characteristics that differ from antibodies described in the art. In some embodiments, the antibodies
disclosed herein bind to a different epitope of HER2, in that they cross-block each other but not
trastuzumab, pertuzumab, Fab37, or chA21 from binding to HER2. Further, as opposed to the
known antibodies, the antibodies disclosed herein can internalize efficiently into HER2-expressing
cells without promoting cell proliferation.

[369] In some embodiments, the antibodies disclosed herein are fully human monoclonal
antibodies that bind to novel epitopes and/or have other favorable properties for therapeutic use.
In some embodiments, exemplary properties include, but are not limited to, favorable binding
characteristics to cancer cells expressing human HER2 at high or low levels, specific binding to
recombinant buman and cynomolgus monkey HERZ, efficient internalization upou binding to
HER2, hugh capacity for killing cancer cells expressing high or low levels of HER2 when
administered as an antibody drug conjugate {ADC), no substantial agonistic effect on the
proliferation of HERZ-expressing cancer cells, and/or provide for effective antihody-dependent
cellular cytotoxicity (ADCClmediated killing of HERZ-expressing cells, as well as any
combination of the foregomng properties.

[370] Insome embodiments, the antibodies disclosed herein also include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HER2 receptor that
meludes residues 452 to 531 of the extracellular domain of the human HER2 receptor, residues
474 to 553 of SEQ ID NG 16 or residues 452 10 531 of SEQ D NO: 31,

(3711 In some embodiments, the antibodies disclosed herein mclude an antibody or an antigen
binding fragment thereof that binds at least a portion of the N-termunus of domain IV of human
HER?2 receptor but does not cross-compete with an antibody that binds to eptiope 405 of the
human HERZ receptor. In some embodiments, the antibodies or antigen binding fragments thereof
described herein do not cross-compete with trastuzumab for binding to the human HER?2 recepior,

as trastuzumab 1s known 1o bind epitope 4D35 of the human HERZ receptor. As used herem, the
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term epitope 405 of the human HERZ receptor refers to amino acid residues 529 to 627 of the
extracellular domain of the human HERZ receptor, residues 551 to 649 of SEQ ID NG 16 or
residues 529 to 627 of SEQ 1D NO: 31, In some embodiments, the antibody or antigen binding
fragment thereof also binds at least one epitope on cynomalgus monkey HERZ receptor.

[3727 Insome embodiments, the antibodies disclosed herein also include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ recepior that
imncludes residues 452 to 500 of the extracellular domain of the human HERZ receptor, residues
474 10 522 of SEQ ID NO: 16 or residues 452 to 500 of SEGQ 1D NGO 31

[3731 Insome embodiments, the antibodies disclosed heremn also include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ receptor that
includes at least one of amino acid residue selected from amino acid residues E321, L3525 and
RS30 of the extracellular domain of the human HER2 receptor, e g., residues 543, 547, and 552 of
SEQ ID NQ: 16, and residues 521, 525, and 330 of SEQ ID NG: 31. In some embodiments, the
antibodies disclosed herein include an antibody or antigen binding fragment thereof that
specifically binds to an epitope of the extracellular domaim of the human HER2 receptor that
mcludes at least two amino acid residues selected from amino acid residues E521, LS25 and R530
of the extracellular domam of the human HER2 receptor. Tn some embodiments, the antibodies
disclosed herein also include an antibody or antigen binding fragment thereof that specifically
binds to an epitope of the human HERZ receptor that includes at least anuno acid residues E521,
L3253 and R530 of the extracellular domain of the homan HER2 receptor. In some embodiments,
any or all of these antibodies or antigen binding fragments thereof also bind at least one epitope
on cynomoigus monkey HERZ receptor.

374} In some embodiments, antibodies disclosed herein also mclude an antibody or an antigen
binding fragment thereof that binds to at least a portion of domain I and at least a portion of the
N-terminus of domain IV of human HERZ receptor but does not cross-compete with Fab37
moncclonal antibody or an antibody that binds to epitope 4D5 of the human HERZ receptor. In
some embodiments, the anttbodies or antigen binding fragmenis thereof described herein do not
cross-compete with the Fab37 monoclonal antibody and/or trastuzumab for binding to the human
HERZ receptor. In some embodiments, the antibody or antigen binding fragment thereof also binds

at least one epitope on cynomolgus monkey HER?2 receptor.
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[3751 Insome embodiments, the antibodies disclosed herein also include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ receptor that
mcludes residues 520 to 531 of the extracellular domain of the human HERZ receptor, residues
542 to 553 of SEQ ID NQ: 16 or residues 520 to 531 of SEQ 1D NG: 31,

[376] Insome embodiments, the antibodies disclosed herein also include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ recepior that
inchudes at least one amino acid residue selected from residues C453, H436, H473, N476, R493,
G496, H497, and W499 of the extracellular domain of the human HER2 receptor, e.g., residues
475, 478,495 498, 517, 518, 519, and 521 of SEQ 1D NO: 16 or residues 433, 456, 473, 476, 495,
496, 497 and 499 of SEQ ID NO: 31, In some embodiments, the antibodies disclosed herein
include an antibody or antigen binding fragment thereof that specifically binds to an epitope of the
extracellular domain of the human HERZ receptor that includes at least two amino acid residues,
at least three amino acid residues, at least four amino acid residues, at least five amino acid
residues, or at least six amino acid residues selected from amino acid residues C453, H436, H473,
N476, R49S, G496, H497, and W499 of the extracellular domaim of the human HER2 receptor. In
some embodiments, the antibodies disclosed herein include an antibody or antigen binding
fragment thereof that specifically binds to an epitope of the extracellular dorsain of the human
HER?Z receptor that includes at least arnino acid residues C433, H4S56, HA73, N476, R495, G496,
HA497, and W499 of the extracellular domain of the human HERZ receptor. In some embodiments,
any or all of these antibodies or antigen binding fragments thereof also bind at least one epitope
on cynomolgos monkey HER2 receptor,

[3777 In some embodiments, the antibodies disclosed herein also inchude an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HER2 receptor that
mcludes at least one amno acid residue selected from residues C453, H4A73, N476, R495, H497,
and W499 of the extracellular domain of the human HERZ receptor, e.g., residues 475, 495, 498,
517, 519, and 521 of SEQ ID NO: 16 or residues 433, 473, 476, 495, 497 and 499 of SEQ 1D NG
31. In some embodiments, the antibodies disclosed herein include an antibody or antigen binding
fragment thereof that specifically binds to an epitope of the extracellular domain of the human
HERZ receptor that includes at least two amino acid residues, at least three amino acid residues, at
least four amino acid residues, at least five amino acid residues, or af least six amino acid residues

selected from aming acid residues C453, H473, N476, R495, H497, and W499 of the extracellular
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domain of the human HERZ receptor. In some embodiments, the antibodies disclosed herein
mchude an antibody or antigen binding fragment thereof that specifically binds o an epitope of the
extracellular domain of the human HERZ receptor that includes at least amino acid residues (453,
H473, N476, R495, H497, and W499 of the extraceitular domain of the human HER2 receptor. In
some embodiments, any or all of these antibodies or antigen binding fragments thereof also bind
at least one epitope on cynomolgus monkey HERZ recepior.

[378] Insome embodiments, these antibodies show specificity for human HERZ, and they have
been shown to modulate, e.g., block, inhibi, reduce, antagonize, neutralize, or otherwise interfere
with the PI3K-Akt pathway which promotes cell survival by reducing levels of phosphorylated
AKT. Insome embodiments, these antibodies internalize from the celf surface of HER2-expressing
cells at a rate that is the same or substantially similar to the rate at which trastuzumab or a
biosimilar thereof internalizes. In some embodiments, these antibodies and antigen binding
fragments have a rate of internalization that 15 about 50% of the total surface bound at time 0 being
mternalized by 4 hours.

[3791 Io some embodiments the antibodies disclosed herein comprise a heavy chain variable
region having an amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, §7% 88%,
89%, 90%, 91%, 92%, 93%, 94%, 93%, 96%, 97% 98%, 99% or more wdentical to a sequence
sefected from SEQ 1D NQs: 17 and a light chain variable region having an aming acid sequence
at teast B0%, 81%, 82%, 83%, 84%, 85%, 86%, 87% 88%, B9%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97% 98%, 99% or more identical to a sequence selected from SEQ ID NOs: 24

3807 Insome embodiments, the antibodies disclosed herein comprise a heavy chain amino acid
sequence at least 80%, 81%, 82%, 83%, B4%, 85%, 806%, 87% 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 7% 98%, 99% or more identical o the aming acid sequence of SEQ ID
NG 19 and a light chain amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 35%, 86%,
&7% B8%, 89%, 30%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical 1o the
amino acid sequence of SEQ 1D NG: 26.

3811 In some embodiments, the antibodies disclosed herein comprise the heavy chain variable
region amino acid sequence of SEQ ID NO: 17 and the light chain variable region amino acid
sequence of SEQ 1D NQG: 24

[3827 In some embodiments, the antibodies disclosed herein comprise the heavy chain amino

acid sequence of SEQ 1D NO: 19 and the bght chaim aming acid sequence of SEQ ID NO: 26,
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[383] In some embodiments, the antibodies disclosed herein comprise the CDRHI amino acid
sequence of SEQ 1D NO: 20, the CDRH2 amino acid sequence of SEQ 1D NO: 21, the CDRH3
amino acid sequence of SEQ 1D NG 22, the CDRLI amino acid sequence of SEQ 1D NQ: 27, the
CDRLZ amino acid sequence of SEQ 1D NQ: 28, and the CDRL3 amino acid sequence of SEQ D
NG: 29,

[384] In some embodiments, the antibodies disclosed herein mclude one or more conservative
amino acid substitutions in a variable domain sequence suchas 1,2,3,4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15, or more conservative subsirtuiions in a variable domain sequence. In some
embodiments, these conservative amino acid substitutions are in a COR region, ez, 1,2, 3, 4, 5,
6,7, 8 9,10, 11, 12, 13, 14, 15, or more conservative substitutions are made cumulatively across
all CDRs. In some embodiments, up to 1, 2, 3, or 4 conservative amino acid substitutions may be
present 10 each CDR sequence, e g, SEQ 1D NQOs: 20-22 and 27-29.

[3857 Those skilled in the art will recognize that it s possible to determine, without undue
experimentation, if a monoclonal antibody has the same specificity as a monoclonal antibody
XMT-1519, by ascertaining whether the former prevents the latter from binding to a natural
binding partner or other molecule known to be associated with HERZ. In some embodiments, if
the monoclonal antibody being tested comapetes with the monoclonal antibody disclosed herein, as
shown by a decrease in binding by the monoclonal antibody disclosed herein, then the two
monocional antibodies bind to the same, or a closely related, epitope.

[386] In some embodiments, an aliernative method for determining whether a monoclonal
antthbody has the specificity of monoclonal antibody disclosed herein is to pre-incubate the
monoecional antibody disclosed herein with soluble HER2 {with which it 15 normally reactive}, and
then add the monoclonal antibody being tested to determine if the monoclonal antibody being
tested 15 inhibited n its ability to bind HERZ2. If the monoclonal antibody being tested 15 mhibited
then, 1n all hikehhood, 1t has the same, or functionally equivalent, epitopic specificity as the
monocclonal antibody disclosed herem.

3871 In some embodiments, screening of monoclonal antibodies disclosed herein, can be also
carried out, e.g., by measuring HERZ-mediated PI3K-Akt pathway activity, and determining
whether the test monoclonal antibody is able to modulate, block, inhibit, reduce, antagonize,
neutralize or otherwise interfere with PI3K-Akt pathway activity. In some embodiments, the HER2

antibodies suitable for conjugation can be generated and purified by well-known techniques e g,
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WO 2015/195917 and PCT/US2018/019873, each of which 1s incorporated herein in its entirety

by reference.

Conjugates

3887 In some embodiments, conjugates of the disclosure comprise one or more occurrences of
D, wherein D is a STING agonist, wherein the one or more occurrences of B may be the same or
different.

[389] In some embodiments, one or more occurrences of PBRM is attached to the Linker-Drug
moiety, wherein the one or more occurrences of PBRM may be the same or different. In some
embodiments, one or more Linker-Dirug moteties that comprises one or more occurrences of DY are
connected to one PBRM (e.g., a antibody).

[3907 In some embodiments, the conjugate of the disclosure comprise a PBRM that has a
molecular weight of about 40 kDa or greater {e.g., about 60 kDa or greater; about 80 kDa or greater;
about 100 kDa or greater; about 120 kDa or greater; about 140 kiDa or greater; about 160 kDa or
greater; about 180 kDa or greater; or about 200 kDa or greater, or about 40-200 kDa, about 40-
180 kDa, about 40-140 kDa, about 60-200 kDa, about 60-180 kI3a, about 60-140 kBa, about 80-
200 kg, about 80-180 kDa, about 80-140 kDa, about 100200 kDa, about 100-180 kDa, or about
100-140 kDa) and has a sulthydryl (1.e ,-SH or thiol) group.

3011 Insome embodiments, the total nurnber of sulfide bonds formed between the Linker-drug
moteties and the PBRM (or total number of attachment points} 1s 10 or less {e.g., 8, 6, 4, or 2).
3927 Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of abowut 40 kDa or greater (e.g., about 60 kDa or greater, about 80 kDa or
greater, about 100 kDa or greater, about 120 kDa or greater, about 140 kDa or greater, about 160
kDa or greater, or about 180 kDa or greater; or about 40-200 kDa, about 40-186 kDa, about 40-
140 kDa, about 60-200 kBa, about 60-180 kDa, about 60-140 k2, about 30-200 ki3a, about 80-
180 ka, about 80-140 kDa, about 100-200 kDa, about 100-180 kDa, or about 166-140 kDa}.
3931 Insome embodiments, for conjugation with one or more Linker-Dirug moieties, the
PBRM has a molecular weight of about 40 kDa to about 200 kDa. In some embodiments, for
conjugation with one or more Linker-Drug moieties, the PBRM has a molecular weight of about

40 ka to about 80 kDa.
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[3941 Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of 40 kDa to 200 kDa. In some embodimenis, for conjugation with one or
more Linker-Drug moteties, the PBRM has a molecular weight of 40 kDa to 80 kDa.

[3957 Insome embodiments, PBRMs in this molecular weight range include, but are not imited
to, for example, antibody fragments, such as, for example, Fabs.

[396] Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of about 66 kDa to about 120 kDa.

[397] Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of 60 kDa to 120 kDa.

[398] Insome embodiments, PBRMs in this molecular weight range include, but are not limited
to, for example, camelids, FabZ, scFvFe, and the like.

3997 Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of about 140 kDa to about 180 kDa.

[4007 Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of 140 kDa to 180 kDa.

(4011 Insome embodiments, PBRMzs in this molecular weight range mclude, but are not limited
to, for example, full length antibodies, such as, TgG, IgM.

[402] Insome embodiments, the targeting ligands, the linkers and the drug or prodrug fragments
described herein can be assernbled into the conjugate or scaffold of the disclosure, for example
according to the disclosed techniques and methods. Therapeutic and targeting conjugates of the
disclosure, and methods for producing them, are described below by way of non-limiting example.
(4031 In some embodiments, the total nurnber of sulfide bonds formed between the Linker-Drug
moiety and the PBRM {or total number of attachment points} 1s 8 or jess,

(4047 In some embodiments, the total nmurnber of sulfide bonds formed between the Linker-Drug
moiety and the PBRM (or total number of attachment points) 1s 8. In some embodiments, the total
number of sulfide bonds formed between the Linker-Drug motety and the PBRM (or total number
of attachment points) 15 6. In some embodiments, the total number of sulfide bonds formed
between the Linker-Drug moiety and the PBRM (or total number of attachment points} is 5. In
some embodiments, the total number of sulfide bonds formed between the Linker-Drug moiety
and the PBRM (or total number of attachment points) is 4. In some embodiments, the total number

of sulfide bonds formed between the Linker-Drug motety and the PBRM (or total number of
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attachment points} is 3. In some embodiments, the total number of sulfide bonds formed between
the Linker-Dirug motety and the PBRM {or total number of attachment points} 1s 2.

4057 In some embodiments, the ratio between Linker-Drug molety and the PBRM is between
about 1.1 and about & 1. In some embodiments, the ratic between Linker-Drug motety and the
PBRM s between about 1:1 and about 6:1. In some embodiments, the ratio between Linker-Drug
moiety and the PBRM is between about 1:1 and about 4.1, In some embodiments, the ratio between
Linker-Drug molety and the PBRM is between about 2:1 and about 2:1.

[406] In some embodiments, the ratio between Linker-Drug moiety and the PBRM is between
about 6:1 and about 8 1.

(4071 In some embodiments, the ratio between Linker-Drug moiety and the PBRM 15 about 8:1.
[408] In some embodiments, the ratio between Linker-Drug motety and the PBRM 15 about 6:1.
[409] In some embodiments, the disclosure also relates o a Linker-Drug moiety comprising at
least two moieties, wherein each moiety 1s capable of conjugation to a thiol group in a PBRM so
as to form a protein-Linker-Drug conjugate.

[4107 Io some embodiments, one or more thiol groups of a PBRM are produced by reducing a
protein. The one or more thiol groups of the PBRM may then react with one or more Linker-Drug
moieties that are capable of conjugation to a thiol group from the PBRM with the Linker-Drug
motety. In some embodiments, the at least two moieties connected to the PBRM are maleimide
groups.

[411] In some embodiments, the antibodies may be activated for conjugation with Linker-Drug
moiety by treatment with a reducing agent such as BTT (Cleland's reagent, dithiothrerioly or TCEP
{tris{2-carboxyethylphosphine hydrochlonide). In some embodiments, full length, monoclonal
anttbodies can be reduced with an excess of TCEP to reduce disulfide bonds {e.g., between the
cysteine present in the corresponding parent antibodies) to yield a reduced form of the antibody.
The newly introduced and unpaired cysteine may remain avatlable for reaction with Linker-Drog
motety to form the antibody conjugates of the present disclosure. In some embodiments, an excess
of Linker-drug moiety is added to effect conjugation and form the antibody-drug conjugate, and
the conjugation muxture is purified to remove excess Linker-drug intermediate and other
impunies..

[4127 In some embodiments, for conjugating of the Linker-Drug moiety, a PBRM has a

molecular weight of 40 kDa or greater {e.g., 60 kDa or greater; 80 kDa or greater; or 100 ka or
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greater, 120 kDa or greater; 140 kDa or greater; 160 kDa or greater or 180 kDa or greater). In
some embodiments, the ratio of PBRM per Linker-Drug moiety is between about 1:1 and abowt
1:8; about 1:1 and about 1:6; between about 1:1 and about 1:5; between about 1:1 and about 1:4;
between about 1:1 and about 1:3; or between about 1.1 and about 1:2.

[4137 PBRMs m this molecular weight range include, but are not Limited to, for example, full
length antibodies, such as, IgG, IgM

[414] In some embodiments, for conjugation with one or more Linker-Dirug moteties a PBRM
has a molecular weight of 60 kDa to 120 kDa. In some embodiments, the ratio of PBRM per
Linker-Drug moiety is about 1:1 and about 1:8; between about 1:1 and about 1:6; between about
1:1 and about 1:5; between about 1:1 and about 1:4; between about 1:1 and about 1:3; or between
about 1:1 and about 1.2,

[4157 PBRMs in this molecular weight range include, but are not himited to, for example,
anttbody fragments such as, for example Fab2, scFcFv and camelids.

[416] In some emboduments, for conjugation with one or more Linker-Drug moteties a PBRM
has a molecular weight of 40 kDa to 80 kDa. In some embodumnents, the ratio of PBRM per Linker-
Drug motety 15 about 1:1 and about 1:8; between about 1.1 and about 1:6; between about 111 and
about 1:5; between 1:1 and about 1:4; between about 1:1 and about 1:3, or between about 1:1 and
about 1.2,

[4171 In some embodiments, PBRMs in this molecular weight range include, but are not himited
to, for example, antibody fragments, such as, Fabs.

[418] Insome embodiments, the disclosure features a scaffold usefisl 1o conjugate with etther or
both of a protein-based recognition-molecule (PBRM) and a STING agonist motety (D).

(4191 In some embodiments, the drug-carryving scaffolds {Le., without linking to a PBRM),
described herein each typically have a polvdispersity index (PDI) of 1.

[420] Conjugates and scaffolds disclosed herein can be punified (1.e, removal of any starting
materials) by extensive diafiltration. If necessary, additional purification by size exclusion
chromatography can be conducted to remove any aggregated conjugates. In general, the conjugates
as purified typically contain less than 5% {(e.g., <2% w/w) aggregated conjugates as determined
by SEC; less than 0.5% {e.g., <0.1% w/w) free {unconjugated} drug as determined by RP-HPLC,
iess than 1% drug carrying-peptide-containing scaffolds as determined by SEC and less than 2%

{e.g., <1% w/w) unconjugated PBRM as determined by HIC-HPLC.
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4211 In some embodiments, the scaffold is selected from the scaffolds described in Table Al
22] Insome embodiments, the scaffold is selected from the scaffolds described in Table AZ.
4231 Insome embodiments, the conjugate is selected from the conjugates described in Table B1.
(424] Insome embodiments, the conjugate is selected from the conjugates described n Table B2,
Table Al
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wherein R, RP R RY R RY RY R X5 Xa Xe X1, Wi, Y, Z1, Xo, W2, Y2, Z2, are as

defined herein.

[4261 In some embodiments, the conjugate is:
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wherein dis, R, RP, R RY RE R RY RS, Xa, Xu Ko, X, Wi, Y, Z1, Xo, Wa, Yo, Zo, are

as defined herein.
In some embodiments, the conjugate is:
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whereim dis is as defined herein.

Pharmaceutical Compositions

[428] In some aspects, the present disclosure provides pharmaceutical compositions comprising
a conjugate described herein and one or more pharmaceutically acceptable carriers or excipients.
[429] The pharmaceutical compositions containing conjugates of the present disclosure may be
manufactured in a manner that is generally known, e.g., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emmulsifying, encapsulating, entrapping, or
iyophilizing processes. Pharmaceutical compositions may be formulated in a conventional
manner using one or more pharmaceutically acceptable carriers comprising excipients and/or
auxiliaries that facilitate processing of the conjugates into preparations that can be used
pharmaceutically. Of course, the appropriate formulation 1s dependent upon the route of
administration chosen.

[430] Pharmaceutical compositions suitable for injectable use include sterile agqueous solutions
{where water soluble) or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersion. For mtravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.J } or phosphate
buffered saline (PBS). In all cases, the composition must be sterile and should be thud to the extent
that easy syringeability exists. It must be stable under the conditions of manufacture and storage
and must be preserved against the contaminating action of microorganisms such as bacteria and
fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol,
polyel {for example, glycerol, propylene glycol, and liguid polyethylene glveol, and the like), and
suitable mixtures thereof. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of dispersion

and by the use of surfactants. Prevention of the action of microorganisms can be achieved by
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various antibacterial and antifungal agents, for example, parabens, chlorobutanof, phenol, ascorbic
acid, thimerosal, and the like In many cases, it will be preferable to include isotonic agents, for
example, sugars, polvalcohols such as mannitol and sorbitol, and sodium chloride in the
composition. Prolonged absorption of the injectable composiiions can be brought about by
mchuding i the composition an agent which delays absorption, for example, aluminuom
monosiearate and gelatin,

[431] Sterile injectable solutions can be prepared by incorporating the conjugates in the required
amount in an appropriate solvent with one or a combination of ingredients enumerated above, as
required, followed by filtered sterilization. Generally, dispersions are prepared by mcorporating
the conjugates into a sterile vehicle that contains a basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the preparation of
sterile mjectable solutions, methods of preparation are vacuum drying and freeze-drying that yields
a powder of the active ingredient plus any additional desired ingredient from a previously
sterile-filtered solution thereof.

4321 Oral compositions generally include an ivert dduent or an edible pharmaceutically
acceptable carrier. They can be enclosed m gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic admunistration, the conjugates can be incorporated with excipients and
used in the form of tablets, troches, or capsules. Oral compositions can also be prepared using a
fluid carrier for use as a mouthwash, wherein conjugates in the fluid carrier 1s applied orally and
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or
adjuvant matenals can be included as part of the composition. The tablets, pills, capsules, troches
and the like can contain any of the following ingredients, or compounds of a similar nature: a
binder such as microcrysialline cellulose, gum tragacanth or gelating an excipient such as starch or
iactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; 8 lubricant such as
magnesium stearate or Sterotes; a ghdant such as colloidal silicon dioxide; a sweetening agent
such as sucrose or saccharing or a flavoring agent such as peppermint, methyi salicylate, or orange
flavoring.

4331 For administration by inhalation, the conjugates are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suttable propeliant, e.g., a gas such

as carbon dioxide, or a nebulizer.
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[434] Systemic adnupistration can alse be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated
are used 1n the formulation. Such penetrants are generally known in the art, and inchude, for
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.
Transmucosal administration can be accomplished through the use of nasal sprays or suppositories.
For transdermal admimstration, the conjugates are formulated into omntments, salves, gels, or
creams as generally known m the art.

[435] The conjugates can be prepared with pharmaceutically acceptable carriers that will protect
the conjugates against rapid elimination from the body, such as a controlled release formulation,
mcluding implants and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polvglycolic acid, collagen,
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be apparent
o those skilled in the art,

4361 It may be especially advantageous to formulate oral or parenteral compositions in dosage
unit form for ease of admirnistration and unifornuty of dosage. Dosage unit form as used herein
refers to physically discrete umits suited as unitary dosages for the subject to be treated; each unit
containing a predeternmined quantity of conjugates can be calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for the
dosage untt forms of the disclosure are dictated by and directly dependent on the unique
characteristics of the conjugates and the particular therapeutic effect to be achieved.

4371 In therapeutic applications, the dosages of the pharmaceustical compostiions used
accordance with the disclosure vary depending on the agent, the age, weight, and clinical condition
of the reciptent patient, and the experience and judgment of the chimcian or practitioner
administering the therapy, among other factors affecting the selected dosage. Generally, the dose
shouid be sufficient to result in slowing, and preferably regressing, the symptoms of the disease
and also preferably causing complete regression of the disease.

(4387 Itis understood that the pharmaceutical compositions can be included in a container, pack,

or dispenser together with instructions for administration.
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Methods of Use

[439] In some embodiments, the present disclosure provides a method of treating or preventing
a disease or disorder it a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of a conjugate disclosed herein.

[4407 In some embodiments, the present disclosure provides a method of treating a disease or
disorder in a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of a conjugate disclosed herein.

[441] Insome embodiments, the present disclosure provides a method of activating or enhancing
an activity of a STING in a subject, comprising administering to the subject a conjugate disclosed
herein.

[4421 In some embodiments, the present disclosure relates to a method of treating a cancer in a
subject in need thereof, comprising administering to the subject an effective amount of a conjugate
disclosed herein.

4431 Insome embodiments, the present disclosure provides a conjugate disclosed herein for use
in treating ot preventing a disease or disorder in a subject in need thereof.

(4441 Insome embodiroents, the present disclosure provides a conjugate disclosed herern for use
i treating a disease or disorder 1n a subject in need thereof.

[445] In some embodiments, the present disclosure provides a conjugate disclosed herein for
treating a STING-mediated disease or disorder 10 a subject.

4467 In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for treating a cancer in a subject n need thereof.

(4477 In some embodiments, the present disclosure provides use of a conjugate disclosed herein
m the manufactore of a medicament for treating a disease or disorder in a subject in need thereof.
[4487 In some embodumnents, the present disclosure provides use of a conjugate diselosed herein
m the manufacture of a medicament for treating or preventing a disease or disorder in a subject in
need thereof.

4491 In some embodiments, the present disclosure provides use of a conjugate disclosed herem
in the manufacture of a medicament for treating a STING-mediated disease or disorder in a subject.
4507 In some embodiments, the present disclosure provides use of a conjugate disclosed herein

in the manufacture of a medicament for treating a cancer in a subject in need thereof.
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[4511 In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for the treatment or prevention of a disease or disorder in a subject in need thereof.

[452] Insome embodiments, the present disclosure provides use of a conjugate disclosed herein
for the treatment of a disease or disorder in a subject in need thereof,

4537 In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for treating a STING-mediated disease or disorder in a subject.

[454] In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for treatment of a cancer in a subject in need thereof.

[4551 Insome embodiments, the conjugate disclosed herein is administered to the subject.

[456] In some embodiments, the present disclosure provides a method of treating or preventing
a disease or disorder in a subject in need thereof, comprising administering to the subject an
efficient amount of at least one conjugate of the disclosure; wherein said conjugate releases one or
more therapeutic agent upon biodegradation.

[4571 In some embodiments, the present disclosure provides a method of treating a disease or
disorder 1o a subject in need thereof, comprising administering to the subject an efficient amount
of at least one conjugate of the disclosure; wherein said conjugate releases one or more therapeutic
agent upon biodegradation.

[458] In some embodiments, the present disclosure the conjugate 1s an antibody-STING agonist
comjugate. In sorne embodiments, the disease or disorder 1s cancer,

[4591 In some embodiments, the disclosure provides methods of treatment or prevention of
STING mediated diseases and disorders. Exemplary diseases/disorders include, but are not imited
to, cancer, infectious disease (e.g., HIV, HBV, HCV, HPV, and mfluenza), and vaccine adjuvant.
(4607 In some embodiments, the STING pathway may induce anti-tumor immunity by
upregulating IFNP and interferon (IFN)}-stimulated genes (ISGs) in many cell types within tumors
n response to agomnstic, cytosolic nucleic acids.

(4617 In some embodiments, the present disclosure provides a conjugate disclosed herein for use
as a vaccine adjuvant. There 13 also therefore provided an immunogenic composition or vaccine
adjuvant comprising a conjugate disclosed herein.

[462] In some embodiments, there is provided a composition comprising a conjugate disclosed

herein, and one or more immunostimulaiory agents.
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[463] In some embodiments, the present disclosure provides the use of a conjugate disclosed
herein, in the manufacture of a vaccine. In some embodiments, the present disclosure provides use
of a conjugate disclosed herein, for the manufacture of an immunogenic composition or a vaccine
composition comprising an antigen or antigenic composition, for the treatment or prevention of
disease.

[464] In some embodiments, the disclosure is directed to a method of treating or preventing
disease comprising the administration to a human subject suffering from or susceptible to disease,
an MuUnUROgenic composition or a vaccine composilion comprising an antigen or antigenic
composition and a conjugate disclosed herein.

(4651 In some embodiments, the disease or disorder is inflammation, an autoimmune disease, an
allergic disease, an infectious disease, an HIV infection, an AIDS infection, an HCV infection,
mfluenza or a human papillomavirus (HPV) infection. The scope of the diseases would be readily
recognized by a skilled artisan in the field. In some embodiments, these diseases are as described
m PCT Application No. PCT/US2020/044538, the contents of which is hereby incorporated by
reference n s entirety.

"o

[466] As used herein, the terms "cancer,” "neoplasm,” and "tumor” are used interchangeably and,
in either the singular or plural form, refer to cells that have undergone a malignant transformation
that makes them pathological to the host organism. Primary cancer cells can be readily
distinguished from non-cancerous cells by well-established techniques, particularly hustological
examination. The definition of & cancer cell, as used herein, ncludes not only a primary cancer
cell, but any cell dertved from a cancer cell ancesior. This mcludes metastasized cancer cells, and
m vitro cultures and cell hines dertved from cancer cells. When referring to a type of cancer that
normally manifests as a solid tumor, a "clinically detectable” tumor is one that is detectable on the
basis of tumor mass; e.g., by procedures such as computed tomography {CT) scan, magnetic
resonance tmaging (MRI), X-ray, ultrasound or palpation on physical examination, and/or which
1s detectable because of the expression of one or more cancer-specific antigens in a sample
obtamable from a patient. Tumors may be a hematopoietic {or hematologic or hematological or
bicod-related) cancer, for example, cancers derived from blood cells or immune cells, which may
be referred to as "hiquid tumeors." Specific examples of clinical conditions based on hematologic
tumors include leukemias such as chronic myelocytic leukenma, acute myelocytic leukemia,

chronic lymphocytic leokemia and acute lvmphocytic leukenua; plasma cell malignancies such as
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multiple myeloma, MGUS and Waldenstrom's macroglobulinenma; lymphomas such as non-
Hodgkin's lymphoma, Hodgkin's lymphoma; and the hike.

[4671 In some embodiments, the disease or disorder 1s a pre-cancerous syndrome.

[408] The conjugate of the present disclosure may be used to treat inflammation of any tissue
and organs of the body, inchiding musculoskeletal inflammation, vascular imflammation, neural
mflammation, digestive system inflammation, ocular inflammation, inflammation of the
reproductive system, and other inflammation. The scope of the diseases would be readily
recognized by a skilled artisan in the field. In some embodiments, these diseases are as described
in PCT Application No. PCT/US2020/044538, the contents of which is hereby incorporated by
reference in its entirety.

[4697 Examples of cancer diseases and conditions wherein the conjugate of the present disclosure
may have potentially beneficial antitumor effects include, but are not limiuted to, cancers of the
lung, bone, pancreas, skin, head, neck, uterus, ovaries, stomach, colon, breast, esophagus, biliary,
small intestine, bowel, endocrine system, thyroid gland, parathyroid gland, adrenal gland, urethra,
prostate, perus, testes, ureter or urothelial, bladder, kidney or liver; rectal cancer; cancer of the anal
region; carcinomas of the fallopian tubes, endoretrium, cervix, vagina, vulva, renal pelvis, renal
cell; sarcoma of soft tissue; myxoma;, rhabdomyoma; fibroma; bipoma; teratoma;
cholangiocarcinoma, hepatoblastoma; angiosarcoma; hemangioma; hepatoma; fibrosarcoma;
chondrosarcoma; myeloma; chronic or acute leukenua; lymphocytic lymphomas; primary CNS
iymphoma; neoplasms of the UNS; spinal axis tumors; squamous cell carcinomas; synovial
sarcoma; mabignant pleural mesotheliomas; brain stem ghoma; pitwiary adenoma; bronchial
adenoma; chondromatous hamartoma; mesothelioma; Hodgkin's Disease or a combination of one
or more of the foregoing cancers,

(4707 In some embodiments, the disease or disorder is a solid tumor. In one aspect the tumor 1s
selected from head and neck cancer, gastric cancer, melanoma, renal cell carcinoma (RCC),
esophageal cancer, biliary cancer, non-small cell lung carcmoma (NSCLC}, prostate cancer,
colorectal cancer {CRC), colon cancer, ovarian cancer, endometrial cancer, urothelial cancer,
cervical cancer, bladder cancer, papillary thyroid cancer, papillary renal cell cancer,
cholangiocarcinoma, salivary duct cancer, kidney cancer, cervical cancer and pancreatic cancer.
In some embodiments, the human has a hiqud tumor such as diffuse large B cell lymphoma

{DLBCL), multiple myeloma, chronic lymphoblastic leukemia (CLL), follicular lymphoma, acute
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myeloid leukemia, and chronic myelogencus leukemia. In some embodiments, the disease or
disorder s a skin cancer {e.g., non-melanoma skin cancer, squamous cell carcinoma, basal cell
carcinoma} or actinic keratosis. In addition to a field effect for clearing superficial skin cancers,
the conjugate of the present disclosure may prevent the development of subsequent skin cancers
and pre-malignant actinic keratosis in treated subjects.

[4711 In some embodiments, the disease or disorder 1s bladder cancer, breast cancer, colorectal
cancer, colon cancer, endometrial cancer, gastric cancer, esophageal cancer, hiliary cancer,
urothelial cancer, head and neck squamous carcinoma, melanoma, non-small cell lung cancer,
ovarian cancer, or pancreatic cancer. In some embodiments, the disease or disorder is breast cancer,
eastric cancer, colorectal cancer, colon cancer, esophageal cancer, biliary cancer, endomeirial
cancer, urothelial cancer or non-small cell lung cancer.

(4721 Insome embodiments the breast cancer is HER2 amplified/overexpressed breast cancer or
HERR2 low breast cancer.

4731 Insome embodiments, the endometrial cancer is serous endometrial cancer.

[474] The conjugate of the present disclosure may also be useful 10 the treatment of one or more
diseases afflicting mamuuals which are characterized by cellular proliferation in the area of
disorders associated with neo~vascularization and/or vascular permeability, fibrotic disorders, and
metabolic disorders. The scope of the diseases would be readily recognized by a skilled artisan in
the field. In some embodiments, these diseases are as described i PCT Application No.
PCTAIR2020/044538, the contents of which s hereby incorposated by reference n its entirety,
[475] Insome embodiments, the disease or disorder 18 a neurodegenerative diseases. Exemplary
neurodegenerative diseases includes, bui are not limited to, multiple sclerosis, Huntington's
disease, Alzheimer's disease, Parkinson's disease, amyotrophic lateral selerosis (ALS). The scope
of the diseases would be readily recognized by a skilled artisan in the field. In some embodiments,
these diseases are as described in U.S. Provisional Application Nos. 62/882,081, 62/944,643, and
62/982,935, the contents of which are hereby mcorporated by reference in thewr entirety.

(4761 Insome embodiments, the disease or disorder is an infectious disease, which is any disease
mstigated by or coincident with an infection from a pathogen, derived from bacteria, derived from
the DNA virus families, or RNA virus families. The scope of the diseases would be readily

recognized by a skilled artisan in the field In some embodiments, these diseases are as described
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in PCT Application No. PCT/US2020/044538, the contents of which is hereby incorporated by
reference in its entirety.

[477F The conjugates of the present disclosure may be employed alone or in combination with
other therapeutic agents. As modulators of the immune response, the conjugates of the present
disclosure may also be used i monotherapy or in combination with another therapeutic agent in
the treatment of diseases and conditions wherein modulation of STING 15 beneficial. Combination
therapies according to the present disclosure thus comprise the administration of a conjugate of
the present disclosure or a pharmaceutically acceptable salt thereof, and at least one other
therapeutically active agent. In some embodiments, combination therapies according to the present
disclosure comprise the administration of at least one conjugate of the present disclosure or a
pharmaceutically acceptable salt thereof, and at least one other therapeutic agent. The conjugate(s)
of the present disclosure and pharmaceutically acceptable salts thereof, and the other therapeutic
agent(s) may be administered together in a single pharmaceutical composition or separately and,
when administered separately this may occur simultaneously or sequentially in any order. The
aroounts of the conjugate(s) of the present disclosure and pharmaceutically acceptable salts
thereof, and the other therapeutic ageni(s) and the relative timomngs of admwnistration will be
selected in order to achieve the desired combined therapeutic effect. Thus, in a further aspect, there
is provided a combination comprising a conjugate of the present disclosure or a pharmaceutically
acceptable salt thereof, together with one or more other therapeutic agents.

[4787 The conjugate of the present disclosure and pharmaceutically acceptable salts thereof may
be used n combination with one or more other therapeuiic agents which may be useful in the
prevention or treatment of allergic disease, inflammatory disease, or autoimmune disease, for
example, antigen immunoctherapy, anti-histarpines, steroids, NSAIDs, bronchodilators,
methotrexate, leukotriene modulators, monoclonal antibody therapy, receptor therapies, or antigen
non-~specific immunotherapies.

(4791 The conjugate of the present disclosure and pharmaceutically acceptable salts thereof may
be used in combination with radiotherapy and/or surgery and/or at least one other therapeutic agent
which may be useful in the treatment of cancer and pre-cancerous syndromes. Any anti-neoplastic
agent, anii-microtubule, anti-mitotic agent, hormone, hormonal analogues signal transduction
pathway inhibitor, protein tyrosine kinase, or anti-angicgenic therapeutic agent, may be utilized in

the combination. The scope of the other therapeutic agents would be readily recognized by a skitled
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artisan in the field In some embodiments, the other therapeutic agent is as described in PCT
Application No. PCT/USZ020/044538 the contents of which is hereby incorporated by reference
n its entirety.

[480] Agents used in immunotherapeutic regimens, therapeutic agents used in proapopiotic
regimens, or cell cycle signaling inhibitors may also be useful in combination with the conjugate
of the present disclosure.

[481] Insome embodiments, the combination of the present disclosure comprises a conjugate of
the present disclosure or a salt, particularly a pharmaceutically acceptable salt thereof, and at least
one anti-neoplastic agent, anti-microtubule, anti-miutotic agent, hormone, hormonal analogues
signal transduction pathway inhibitor, protein tyrosine kinase, or anti-angiogenic therapeutic
agent, or a combination thereof

(4827 Additional examples of other therapeutic agents (e.g., anti-neoplastic agent) for use in
combination or co-administered with a conjugate of the present disclosure or a pharmaceutically
acceptable salt thereof are immuno-modulators.

[483] In some embodiments, the cormbination of the present disclosure comprises a conjugate of
the present disclosure or a salt, particularly a pharmaceutically acceptable salt thereof, and at least
one immunge-modulator or at least one immunostimulatory agent.

[484] As used herein "immuno-modulators” refer to any substance including monoclonal
anttbodies that affects the romune system. Immuno-modulators can be used as anti- neoplastic
agenis for the treatment of cancer. For example, immune-modulators include, but are not hnited
to, anti-CTLA-4 antibodies and anti-PD-1 antibodies. Other immuno-modulators include, but are
not limtted to, ICOS antibodies, 0X-40 antibodies, PD-L1 antibodies, LAGS antibodies, TIM-3
antibodies, 41BB antibodies and GITR antibodies.

(4857 Additional examples of other therapeutic agents {anti-neoplastic agent) for use in
combination or co-admnistered with a conjugate of the present disclosure are anti-PD-L1 agents
(i.e anti-PD-L1 antibodies) or PD-1 antagonists,

(486} Thus, in some embodiments, methods of treating a human in need thereof are provided
comprising administering a conjugate of the present disclosure or a salt thereof and at least one
mmmuno-modulator. In some embodiments, the immuno-modulator 1s selected from an ICOS

agomnist antibody, an OX-40 antibody, and a PD-1 antibody. In some embodiments, the human has
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cancer. Also provided heren is the use of a conjugate of the present disclosure or a salt thergof in
combination with at least one immung-modulator for the treatment of a human in need thereof.
[4871 As used heremn "immunostimulatory agent” refers to any agent that can stimulate the
mmmune system. As used herein immunostimulatory agents include, but are not limited to, vaccine
adjuvants, such as Toll-like receptor agonists, T-cell checkpoint blockers, such as mAbs to PD-1
and CUTL4 and T-cell checkpoint agonist, such as agonist mAbs to 0X-40 and ICOS. As used
herein "immunostimulatory agent” refers to any agent that can stimulate the immune system. As
used herein immunostimulatory agents mclude, but are not limited to, vaccine adjuvants.

[488] The term "Toli-like receptor” {or "TLR"} as used herein refers to a member of the Toll-like
receptor family of proteins or a fragment thereof that senses a microbial product and/or mitiates
an adaptive immune response. In some embodiments, a TLR activates a dendritic cell (DC). Toll-
iike receptors {TLRs) are a family of pattern recognition receptors that were mnitially identified as
sensors of the innate immune system that recognize microbial pathogens. TLRs recognize distinct
structures in microbes, often referred to as "PAMPs" (pathogen associated molecular patterns).
Ligand binding to TLRs invokes a cascade of intra-cellular signaling pathways that induce the
production of factors invelved 1o inflanvoation and immunity

[489] In some embodiments, the immunostimulatory agent for use in combination with the
conjugate of the present disclosure 1s a TLR4 agonist,

4901 Thus, in some embodiments, methods of treating a human in need thereof are provided
comprising administering a conjugate of the present disclosure or a salt thereof and at least one
mumuncstimulatory agent. In some embodiments, the immunosiimulatory agent 1s a TER4 agonist.
In some embodiments, the vmmunostimulatory agent is an AGP. In some embodiments, the human
has cancer. Also provided heremn 1s the use a conjugate of the present disclosure or a salt thereof
i combination with at least one tmmuonostimulatory agent for the treatment of a human in need
thereof.

(4917 In addition to the mmunostimulatory agents described above, the compositions of the
present disclosure may further comprise other therapeutic agents which, because of their adjuvant
nature, can act to stimulate the immune system to respond to the cancer antigens present on the
mactivated tumor cell{s). Such adjuvants include, but are not limited to, ipids, liposomes,
mactivated bacteria  which induce mnate 1mmunity {eg, inactivated or attenuated

Listeriamonocytogenes), compositions which mediate innate immune activation via, (NOD)-like
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receptors {(NLRs), Retinoic acid inducible gene-based (RIG)-I-like receptors {(RLRs), and/or C-
type lectin receptors (CLRs).

4927 Because of their adjuvant qualities, TLR agonists may be used in combinations with other
vaccines, adjuvants and/or immune modulators, and may be combined in various combinations. In
some embodiments, the conjugate of the present disclosure bind to STING and induce STING-
dependent TBKI activation and an inactivated tumor cell which expresses and secretes one or more
cytokines which stimulate BC induction, recruitment and/or maturation, as described herein can
be administered together with one or more TLR agonists for therapeutic purposes.

[493] Further active ingredients {antineoplastic agents) for use in combination or co-administered
with the conjugate of the present disclosure are IDO inhibitors.

[494] In some embodimenis, the conjugate of the disclosure may be employed in combination
with at least one other therapeutic agent useful in the prevention or treatment of infectious diseases
bacterial infections, viral infections, Kapost's sarcoma-associated herpesvirus infections, TB
mfections, Chlamydia, Plasmodium infection, staphylococcus infections, amyotrophic lateral
sclerosis (ALS), multiple sclerosis, systemic lupus ervthematosus and related lupus disorders,
psoriasis, of Sjogren's syndrome,

[495] The comugates of the disclosure may be administered by any suitable route of
adminstration, including both systemic administration and topical administration. Systemic
administration includes oral admmnistration, parenteral adninistration, transdermal adminustration,
rectal administration, and administration by inhalation. Parenteral administration refers o routes
of admustration other than enteral, transdermal, or by inhalation, and 1s typically by mjection or
mfusion. Parenteral administration includss intravenous, intramuscular, and subcotansous
mjection or mfusion, Inhalation refers (o admuustration mto the patient's lungs whether inhaled
through the mouth or through the nasal passages. Topical admnistration ncludes application to
the skin.

(4961 In addition to the above described routes of administration suutable for treatment of
oncology, the pharmaceutical compositions may be adapted for admuinistration by intratumoral or
peritumoral mjection. The intratumorally or peritumoral injection of a conjugate of the present
disclosure directly into or adjacent to a single solid tumor 1s expected to elicit an immune response
that can atiack and destrov cancer cells throughout the body, substantially reducing and in some

cases permanently eliminating the tumor from the diseased subject. The activation of the immune
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system in this manner to kill tumors at a remote site 1s commonly known as the abscopal effect
and has been demonstrated in animals with multiple therapeutic modalities,. A further advantage
of local or intratumoral or peritumoral administration 1s the ability to achieve equivalent efficacy
at much fower doses, thus mininnzing or eliminating adverse events that may be observed at much
higher systenuic doses

[497] The conjugates of the disclosure may be administered once or according o a dosing
regimen wherein a number of doses are administered at varying intervals of time for a given period
of time. For example, doses may be administered one, two, three, or four times per day. Doses may
be administered until the desired therapeutic effect 15 achieved or mdefinitely to mamntain the
desired therapeutic effect. Suitable dosing regimens for a conjugate of the disclosure depend on
the pharmacokinetic properties of that conjugate, such as absorption, distribution, and half-life,
which can be determined by the skilled artisan In addition, suitable dosing regimens, including
the duration such regimens are administered, for a conjugate of the disclosure depend on the
disease or disorder being treated, the severity of the disease or disorder being treated, the age and
physical condition of the patient being treated, the medical history of the patient to be treated, the
natore of concurrent therapy, the desired therapeutic effect, and like factors within the knowledge
and expertise of the skilled artisan. Tt will be further understood by such skilled artisans that
suitable dosing regimens may require adjustment given an individual patient's response to the
dosing regimen or over time as individual patient needs change. Total daily dosages range from 1
mg 16 2000 mg, preferably, total daily dosages range from 1 mg to 250 mg

[498] For use in therapy, the conjugates of the disclosure will be normally, but not necessarily,
formulated into a pharmaceutical compostiion prior to administration o a patient. Accordingly,
the disclosure also 1s directed to pharmaceutical compostiions comprising a conjugate of the
disclosure and at least one pharmaceutically acceptable excipient.

4991 The pharmacentical compositions of the disclosure may be prepared and packaged in bulk
form or in unit dosage form. For oral application, for example, one or more tablets or capsules may
be administered. A dose of the pharmaceutical composition contains at least a therapeutically
effective amount of a conjugate of the present disclosure (i.e., a conjugate of the present disclosure
or a salt, particularly a pharmaceutically acceptable salt, thereof), When prepared in unit dosage
form, the pharmaceutical composiiions may contain from 1 mg to 1000 mg of a conjugate of the

present disclosure.
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[S007 As provided herein, unit dosage forms {pharmaceutical compositions) comprising from 1
mg to 1000 mg of a conjugate of the disclosure may be administered one, two, three, or four times
per day, preferably one, two, or three times per day, and more preferably, one or two times per
day, to effect treatment of a STING-mediated disease or disorder.

[5017 The pharmaceutical compositions of the disclosure typically contain one conjugate of the
disclosure. However, in certain embodiments, the pharmaceutical compositions of the disclosure
contain more than one conjugate of the disclosure. In addition, the pharmaceutical compositions
of the disclosure may optionally further comprise one or more additional therapeutic agents, (e.g.,
pharmaceutically active conjugates).

[S021 As used herein, "pharmaceutically acceptable excipient” refers to a pharmaceutically
acceptable material, composttion or vehicle involved in giving form or consistency to the
pharmaceutical composition. Each excipient must be compatible with the other ingredients of the
pharmaceutical composition when commingled such that interactions which would substantially
reduce the efficacy of the conjugate of the disclosure when administered to a patient and
interactions which would result in pharmaceutical compostiions that are not pharmaceutically
acceptable are avorded. In addition, each excipient must of course be of sufficiently tugh purity to
render 1t pharmaceutically acceptable.

[S03] The conmjugates of the disclosure and the pharmaceutically acceptable excipient or
excipients will typically be formulated into a dosage form adapted for administration to the patient
by the desired route of adnunistration. Conventional dosage forms mclude those adapted for (1)
oral admimstration such as tablets, capsules, caplets, pills, troches, powders, syrups, elbars,
suspenstons, solutions, emuldsions, sachets, and cachets; (2) parenteral administration such as
sterile solutions, suspensions, and powders for reconstitution; (3} transdermal administration such
as transdermal patches; (4) rectal admumstration such as suppositories; (5) inhalation such as
aerosols and solutions; and (6) topical administration such as creams, ointments, lotions, solutions,
pastes, sprays, foams, and gels.

[504] Suitable pharmaceuntically acceptable excipients will vary depending upon the particular
dosage form chosen. In addition, suitable pharmaceutically acceptable excipients may be chosen
for a particular function that they may serve mn the composition. For example, certain
pharmaceutically acceptable excipients may be chosen for their ability to facilitate the production

of uniform dosage forms. Certain pharmaceutically acceptable excipients may be chosen for therr
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ability to facilitate the production of stable dosage forms. Certain pharmaceutically acceptable
excipients may be chosen for their ability to facilitate the carrying or transporting the conjugate or
conjugates of the disclosure once administered to the patient from one organ, or portion of the
body, to another organ, or portion of the body. Certain pharmaceutically acceptable excipients may
be chosen for their ability to enhance patient compliance.

5057 Suitable pharmaceutically acceptable excipients include the following types of excipients:

diluents, fillers, binders, disintegrants, fubricants, glidants, granulating agents, coating agents,

, €
wetting agents, solvents, co-solvents, suspending agents, emulsifiers, sweeteners, flavoring agents,
flavor masking agents, coloring agents, anti-caking agents, humectants, chelating agents,
plasticizers, viscosity increasing agenis, antioxidants, preservatives, stabilizers, surfactants, and
buffering agents. The skilled artisan will appreciate that certain pharmaceutically acceptable
excipients may serve more than one function and may serve alternative functions depending on
how much of the excipient is present in the formulation and what other ingredients are present in
the formulation.

[506] Skilled artisans possess the knowledge and skill in the art to enable them to select suttable
pharmaceutically acceptable excipients in appropriate amounts for use in the disclosure. In
addition, there are a number of resources that are avatlable to the skilled artisan which describe
pharmaceutically acceptable excipients and may be useful in selecting suttable pharmaceutically
acceptable excipients. Examples include Remington’s Pharmaceutical Sciences (Mack Publishing
Company), The Handbook of Pharmaceuntical Additives (Gower Publishing Linuted), and The
Handbook of Pharmaceutical Exciptents {the American Pharmaceutical Association and the
Pharmaceutical Press).

[507] In one aspect, the disclosure 15 directed to a solid oral dosage form such as a tablet or
capsule comprising an effective amount of a conjugate of the disclosure and a diluent or filler. The
oral solid dosage form may further comprise a disintegrant or a lubricant.

[S087 It will be understood that the conjugates of the present disclosure may also be formulated
with vaccines as adjuvanis to modulate their activity. Such compositions may contain antibody
{antibodies} or antibody fragment(s} or an antigenic component, optionally together with one or

more other components with adjuvant activity.



WO 2021/202984 PCT/US2021/025556

[5097 Certain compounds and/or conjugates of the disclosure may be potent immunomodulators
and accordingly, care should be exercised in their handling. The disclosure having been described,
the following examples are offered by way of tllustration and not limitation.

[5107 Insome embodiments, the conjugate 1s Formula BB
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wherein the conjugate comprises the XMT-1519 antibody comprises a variable heavy

chain complementarity deternmuning region 1 (CDRHI) comprising the amino acid sequence
FTFSSYSMN (SEQ ID NO: 20); a varable heavy chain complementarity determining region 2
{CDRH2) comprising the amino acid sequence YISSSSSTIVYADSVEG (SEQID NG: 21y 4
variable heavy chain complementarity determining region 3 {CDRH3) comprising the aming
acid sequence GGHGYFDL (SEQ ID NO: 22); and a vanable hght chain complementarity
determining region 1 (CDRL1} comprising the anuino acid sequence RASQSVSSSYLA (SEQ Iy
NO: 27y, a variable light chain complementarity deternining region 2 (CDRIL2} comprising the
amino acid sequence GASSRAT (SEQ ID NO: 28); and a variable light chain complementarnity
determining region 3 (CDRL3) comprising the amino acid sequence QQYHHIPLT (SEQ ID
NQ: 29}, and dis 1s about 8.

(511} In some embodiments, the conjugate is Formula CC
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wherein the conjugate comprises the XMT-15335 antibody comprising: a CDRHT

comprising the amino acid sequence GYTFTGYNIH {(SEQ D NG: 5); a CDRHZ comprising the
amino acid sequence AIYPONGDTSYROQKFRG (SEQ ID NO. 6}, a CDRH3 comprising the
amino acid sequence GETARATFAY (SEQ ID NO: 7y, a CDRLI comprising the amino acid
sequence SASQDIGNFLN (SEQ ID NO: 8), a CDRL2 comprising the amino acid sequence
YTSSLYS (SEQ 1D NO: 9); a CEORL3 comprising the amino acid sequence QUYSKLPLT

{SEQ ID NO: 10) and dis 1s about &.

[5127 In some embodiments, a conjugate of Formula BB or Formula CC 1s useful for treating a
disease or disorder in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of the conjugate of Formula BB or Formula CC. In some
embodiments, the disease or disorder is cancer.

(5131 Insome embodiments, for the conjugate of Formula BB, the cancer is breast cancer, gastric
cancer, colorectal cancer, esophageal cancer, biliary cancer, endometrial cancer, urothelial cancer
or non-small cell lung cancer. In some embodiments the breast cancer is HERZ2
amplified/overexpressed breast cancer or HER2 low breast cancer. In some embodiments, the
endometrial cancer is serous endometrial cancer.

(5147 In some embodiments, for the conjugate of Formula CC, is useful for treating a NaPi2b-
expressing tumor in a subject in need thereof. In some erobodiments, the NaPi2b-expressing tumor

is ovarian cancer, non-small cell lung cancer (NSCLC), papillary thyroid cancer, endometnial
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cancer, cholangiocarcinoma, papillary renal cell cancer, clear cell renal cancer, breast cancer,
kidney cancer, cervical cancer or salivary duct cancer.

[$157 Insome embodiments, the subject has epithelial ovarian cancer, fallopian tube cancer,
primary periioneal cancer, platinum resistant ovarian cancer, non-squamous NSCLC cancer,
progressive, radioactive iodine-refractory, loco-regional recurrent or metastatic disease papiliary
thyroid cancer or epithelial endometrial cancer.

[516] In some embodiments, the conjugate of Formula BB s useful for treating a disease or
disorder in a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of the conjugate of Formula BB 1in combination with one or more therapeutic
agents. In some embodiments, the therapeutic agent is an immuno-modulator agent or an
immunostimulatory agent. 1n some embodiments, the immune-modulator agent is an ant-CTLA-
4 antibody, an anti-PD-1 antibody, an ICOS antibody, an OX-40 antibody, a PD-LI antibody, a
LAGS3 antibody, a TIM-3 antibody, a 41 BB antibody or a GITR antibody.

[5171 In some embodiments the conjugate of Formula BB s useful for treating a disease or
disorder in a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of the comyugate of Formula BB in combination with one or more HER2
anttbodies that bind to a different epitope of HERZ than the HERZ2 antibody XMT-1519. Insome
embodiments the HERZ antibody that binds to a different of HERZ than the HER2 antibody XMT-

1519 is trastuzumab, pertuzumab, Fab37, or chAZ2L

EXAMPLES

[S18] The following examples illusirate the disclosure. These examples are not intended to bimut
the scope of the present disclosure, but rather to provide gundance to the skilled artisan to prepare
and use the Compounds, compositions, and methods of the present disclosure. While particular
embodiments of the present diaclosure are described, the skilled artisan will appreciate that various
changes and modifications can be made without departing from the spirit and scope of the
disclosure.

[5197 It will be understood that certain Compounds of the disclosure may be potent
immunomodulators and accordingly, care should be exercised in their handling.

[5207 The reactions described herein are applicable for producing Compounds of the disclosure

having a variety of different substituent groups (e.g., R, R?, etc)), as defined herein. The skilled
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artisan will appreciate that if a particular substituent is not compatible with the synthetic methods
described herein, the substituent may be protected with a suitable protecting group that is stable to
the reaction conditions. Suitable protecting groups and the methods for protecting and de-
protecting different substituents using such suitable protecting groups are well known to those
skilled in the art; examples of which may be found in T. W. Greene "Protective Groups in Organic
Synthesis' (4th edition, J. Wiley and Sons, 2006}, Unless otherwise noted, all starting materials

were obtained from commercial suppliers and used without further purification.

Abbreviations

[5211 The following abbreviations are used in the reaction schemes and synthetic examples,
which follow. This list is not meant to be an all-inclusive list of abbreviations used in the
application as additional standard abbreviations, which are readily understood by those skilled in

the art of organic synthesis, can also be used in the synthetic schemes and examples.

ACN Acetonitrile

CDIE 1, 1-Carbonvldimudazole

DCC NN -Dicyciohexylcarbodiimide

DCM Dichloromethane

DIPEA N, N-Biisopropylethylamine

DMA Dimethylacetamide

DMFE Dimethylformamide

DMPA Dhmethylolpropionic acid

EST Electrospray ionization

HATU 2-(1H-7-Azabenzotriazol-1-v13-1,1,3,3-tetramethyluronoium hexafluorphosphate
HIC Hydrophobic interaction chromatography

HOBt Hydroxybenzotriazole

HPLC High pressure liquid chromatography

MeQOH Methanol

SEC Size exclusion chromatography

TFA Triftuorcacetic acid

THF Tetrahydrofuran

PyBOP {Benzotriazole-1-yioxy)iripyrrohdinophosphonium hexafluorophosphate
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General Information

[5227 All reagents were purchased from relevant providers unless otherwise stated.

5237 The diABZI STING agonist was prepared as described in Ramanjulu et al (Nature,
S64(7736):439-443 (2018)),

5247 XMT-1535 (anti-NaPi2b antibody} s disclosed in co-pending application US 15/457,574,
filed March 13, 2017, the entire contents of which are incorporated herein by reference. XMT-
1519 (anti-Her2 antibody) is disclosed in US 9555112, issued January 31, 2017 and US
9,738,720, issued August 22, 2017, the entire contents of which are incorporated herein by
reference.

[525] XMT-1535 AF-HPA ADC, DAR 5.9 and Rituximab AF-HPA ADC, DAR 5.5, were
prepared as described in co-pending application US 62/938,914, filed Janvary 9, 2020, and US
63/040,733, filed June 18, 2020, the entire contents of which are incorporated herein by reference
[526] HPLC purification was performed on a Phenomenex Gemini 5 um C18 110 A, 250 x 10
nun, semi-preparative column,

[5277 When applicable, the drug content of the comjugates was  determined
spectrophotometrically, otherwise RP-HPLC or LO/MS as performed for quantitative
determination of the drug content.

[528] The oprotem content of the astibody-drog  comjugates  was  determined
spectrophotometrically or by ELISA.

[529] Antibody-drug conjugates, drug carrying Scaffolds, or antibody Scaffolds were purified
(1.e., removal of restdual unreacted drug, unconjugated antibody, enzymes or starting materials)
by extensive dwafiltration, CHT chromatography or HIC, as required. f necessary, additional
purification by SEC or HIC were conducted to remove aggregated antibody-drug conjugates. In
general, the antibody-~drug conjugates, as purified, contained <5% (wiw} {eg.. <2% {(w/w}}
aggregated antibody-drug conjugates as determined by SEC; <0.5% (w/w) {e.g., <0.1% {w/w})
free {unconjugated} drug as determined by RP-HPLC and/or LC-MS/MS; <1% (w/w) of free drug
conjugate as determined by SEC and/or RP-HPLC, and <10% {(w/w) {eg, <1% {w/w)}
unconjugated antibody or antibody fragments as determined by HIC-HPLC and/or RP-HPLC

Reduced or partially reduced antibodies were prepared using procedures deseribed in the literature,
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see, for example, Francisco et al, Blood 102 (4) 1458-1465 (2003). The total drug {conjugated
and unconjugated) concentration was determined by UV-Vis specirophotometry or RP-HPLC.
[530] To determine the concentration of the free drug in a bislogical sample, an acidified sample
was treated with acetonitrile. The free drug was extracted, and the acetonitrile supernatant was
analyzed. To determine the concentration of conjugated STING agonist in a non-chinical sample,
the sample was subjected to immunocapture using anti-human Fc antibody magnetic beads
followed by exhaustive basic hydrolysis. The acetonitrile supernatant containing the released drug
was analyzed by LC-MS/MS. The total aniibody in non-clinical samples was measured using an
MSD ECL immunoassay.

[S311 Analysis of free drug was conducted by RP-HPLC using a C-4 column and an acetoniirile
gradient. The MRM peak areas on the tandem mass spectrometry were integrated and compared
to auristatin F (AF) and auristatin ¥ hydroxypropyl amide (AF-HPA) standards. The method is
quantitative for AF-HPA and AF in plasma and tissue homogenates and linear over the
concentration ranges of 0.1 to 150 ng/mi.. The total drug released after hydrolysis with NaQOH was
measured under the same condition with the dynamic range from 1 ng/rol. to 5000 ng/ml.. The
total antibody standards range from 0.009 ug/ml to 20 pg/mi.

[532] The drug to antibody ratio {DAR) was determimed by measuring the absorption of the
conjugates. The DAR value was calculated using the appropriate molar extinction coefficients of
the antibody and the STING agonist payload.

[S337 Tumors were measured twice weekly using digital calipers and tumor volumes were
calculated using the formula: tumor volume (mm’) = (width? x lengthy/2. Body weights were
recorded daily for the first week and twice weekly thereafter. Animals remained on study until
individual tumor volume reached > 1000mm’ > 1500mm’ or as indicated. Percent change in body
weight was calculated using the formula: body weight change (%6) = ((weight W% 4 X _ greioht
study day Ly fgeiohy #9943 1y #7100 Tamor volumes are reported as mean & standard error of the mean
(SEM). Tumor growth mhibition (TG was defined as the percent difference m mean tumor
volumes (MTVs} between treated and control groups. Tumor size was measured throughout each
efficacy study to determine tumor growth inhibition (TGl Percent tumor regression was
calculated using the formula: % regression = {1-{mean tumor volume ™)/ (mean tumor volume
dov 11y %100, A partial response (PR} is defined as a tumor volume of 50% or less for day T volume

. . 2
for three consecutive measurements and equal to or greater than 13.5 mmy for at least one of these
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three measurements. A complete response {CR) is defined as a tumor volume less than 13.5 mm’
for three consecutive measurements. A tumor-free survivor (TFS) is classified as having a CR at

the end of study.

Example 1: Synthesis of XMT-1519 Conjugate 8
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[5341 Part A: To a mixture of Compound 1 {prepared as described in WQO2017175147A1, 05 ¢,
0.64 mmol), Boe-L-Alanine (0.242 g, 1.28 mmol}, DMAP (7.8 mg, 0.064 mmol} and DCC (0.264
g, 1.28 mmol} was added DME (2 mL}. The suspension was stirred overnight at room temperature,
then the solution was concentrated, and the residue was purified on silica gel (0-40% MeQOH in
DCM) to give Compound 2 as a hight-yellow solid (0.52 g, 85% yield). ESI-MS m/z Calcd for
CastseNuOro [MHHTT 952 4; found 952.4.

[535] Part B: To a suspension of Compound 2 (0.52 g, 0.55 mmol) in dioxane (10 mi} was
added 4 N HC1 {2 mL, 8.19 mmol)}. The reaction mixture was stirred at room temperature for 2 h,
then the suspension was concentrated and used without further purification in the next step.
Compound 3 was obitained as a white solid. ESI-MS m/z Caled for CaiHaoN:Os [M+H]L: 832 4;
found 852.3.

[536] Part C: To a scolution of Compound 3 (0.586 g, 0.661 mmol} in DMF (5 mL) was added
2,2~-dimethyl-4-0x0-3,8, 11 -irioxa-S-azatetradecan-14-oic acid (0.202 g, 0.727 mmol}, followed by
DIPEA (0.230 mi, 1.322 mmol). The reaction mixture was stirred at room temperature for 3 min,
then HATU (0,376 g, 0.992 mumol) and HOBt (0.153 g, 0.992 mumol} were added. The reaction
mixture was stired at roorn temperature for 2 b An additional ahiquot of DIPEA (0460 ml, 2.6
mmol} was added. After another 1 hour, the reaction mixture was concentrated to an oil. The
residue was purified over silica gel (0-40% MeOH in DCM) to afford Compound 4 (0.9 g, >95%
vield) as a white solid. ESI-MS sz Caled for CssHnNuOnM+H]™ 111135; found 11118

[S377 Part D: To a suspension of Compound 4 (0.9 g, 0.310 mmol) in dioxane (10 mL} was
added 4 N H{C1(3.04 mL, 12.15 mumol). The reaction mixture was stirred at room temperature for
1.5 h. The suspension was concentrated to afford Compound 8 as a colorless solid (0.56 g, 66.0%
vield). ESI-MS Caled for CasHesNuOu [M+HT™ 1011.5; found 1011 4.

[S38] Part E: To a solution of Scaffold 6 {100 mg, 0.072 muol, prepared as described i
PCT/US2018/06719) and Compound 5(72.7 mg, 0.072 mmol} in DMF {2 mL} were added PyBOP
(37.5 mg, 0.072 mmol) and DIPEA (0.075 mL, 0.431 mmol). The reaction mixture was stirred at
room temperature 2 h, then the solution was concentrated, and the residue was purified by
preparative HPLC {0-80% ACN m water) to afford Compound 7 {109 mg, 64% vield). ESI-MS
m/z Caled for CrosHiseNuQOa [M+2HP™ 1192.5; found 1192.5.

[5397 Part F: To a solution of XMT-1519 (10 mg, 0.069 umol) in 50 mM HEPES, 1 mM EDTA,

pH 7 buffer was added TCEP (0.059 mg, 0.207 ymol) and the mixture was shaken at 37 °C for 90
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nmunutes. To the reduced antibody was added Compound 7 {(0.987 mg, 0.414 umol in 200 uL
DMA). The resulting nuixture was shaken at 37 °C for 60 minutes. The reaction was quenched
with cysteine (15 equivalents, 0.125 mg, 1.035 umol in 125 puL of 50 mM HEPES, 1mM EDTA,
pH 7} and rotated at room temperature for 1 h. The resulting Conjugate 8 was purified by
ultrafiliration or CHT chromaiography. The details of the aniibody-drug conjugates 8-1 and 8-2
are given below. Conjugates 8-1 and 8-2 were prepared as described except that a higher ratio of
TCEP:mAb was used in the synthesis of 8-2 compared 1o &-1 (4.1 vs 3:1) as well as a higher ratio

of Compound 7 to mAb (8:1 vs 6:1).

Conjugate DAR
8-1 6.1
8-2 6.8

Example 1a: Synthesis of Trastuzumab Conjugate 8a
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[54071 Conjugate 8a was prepared and characterized as described 10 Example 1 except that

Trastuzumab was used mstead of XMT-1519. The details of the antibody-drug conjugates 8a-1,

8a-2, and 8a-3 are given below.

Conjugate DAR
Ra-1 6.0
8a-2 7.
8a-3 8.4
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Example h: Synthesis of XIMT-1535 Conjugate 8bh, DAR 5.7
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(5417 Conjugate 8b was prepared and characterized as described m Example 1 except that XMT-
1535 was used instead of XMT-1519. The details of the antibody-drug conjugates 8b-1, 8b-2 and

8b-3 are given below.

Conjugate DAR
8b-1 5.7
§b-2 6.6
8b-3 6,4

Example 1¢: Synthesis of Palivizumab Conjugate 8¢
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[5427 Conjugates 8¢ was prepared and characterized as described in Example 1 except that

Palivizumab was used instead of XMT-1519. The details of the antibody-drug conjugates 8c-1 and

8¢-2 are given below,

Conjugaie DAR
gc-1 7.5
8e-2 5.8

PCT/US2021/025556

Example 1d: Synthesis of Palivieumab migG2a Conjugate 84
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5431 Conjugates 8d was prepared and characterized as described i Example 1 except that
Palivizumab mIg(G2a was used instead of XMT-1519. The details of the antibody-drug conjugates

&d-1, 8d-2 and 8d-3 are given below.

Conjugate DAR
3d-1 6.8
8d-2 6.5
&d-3 6.0
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Example Le: Synthesis of XMT-1535 higG-migG2a Conjugate B¢, DAR 7.8
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[5447 Conjugate 8e was prepared and characterized as described in Example 1 except that XMT-

1535 mig(G2a was used instead of XMT-1519. The purified Conjugate 8e had a STING agonist to
KMT-1535 higGl-mig(2a ratio of 7.0,

Example 1f: Synthesis of XMT-1835 AAG Conjugate 8f, DAR 7.4
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[545] Conjugate 8f was prepared and characterized as described in Example 1 except that XMT-

1535 AAG was used instead of XMT-1519. The purified Conjugate 8f had a STING agonist to
XMT-1535 AAG ratio of 7 4.
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Example 1g: Synthesis of Target D mlpG2a Conjugate 8g, DAR 7.4
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[346] Conjugate 8g was prepared and characterized as described in Example 1 except that Target

D migG2a was used instead of XMT-1519. The purified Conjugate 8g had a STING agonist to
Target I _migG2a ratio of 7.4,

7

Example th: Synthesis of Target C hgGla Conjugate 8h, DAR 6.9
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[5471 Conjugate 8h was prepared and characterized as described in Example 1 except that Target
€ hig(Gla was used instead of XMT-1519. The purified Conjugate 8g had a STING agomst to

Target C hlgGila ratic of 6.9,

Example 11: Synthesis of Target £ migGG2a Conjugate 8§, DAR 16,0
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5487 Conjugate 8% was prepared and characterized as described in Example 1 except that Target
E mlg(32a was used instead of XMT-1519. The purified Conjugate 8g had a STING agonist to
Target E migGla ratic of 10.0.
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Example 1§: Synthesis of Trastuzumab AAG Conjugate 8, DAR 7.0
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5491 Conjugate 8 was prepared and characterized as described i Example 1 except that
Trastuzumab AAG was used instead of XMT-1519.

5507 The details of Conjugates 8§ and 8j-1 are given below.

Conjugate DAR
B 7.0
8-1 42

Example 1k Synthesis of Trastuzomab migl:2a Conjugate 8k, DAR 8.1
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[5517 Conjugate 8k was prepared and characterized as described in Example 1 except that
Trastuzumab mlig(G2a was used instead of XMT-1519. The purified Conjugate 8k had a STING

agomst to Trastuzumab mig(G2a ratio of 8.1,

Example 11: Synthesis of XMT-1535 Conjugate 81, DAR 4.7
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[552] Conjugate 81 was prepared and characterized as described in Example 1 except that XMT-
1535 was used mstead of XMT-1519 and 2-(2-(2-(Z-aminoethoxy Yethoxy yethoxy Jacetic acid was
meorporated nto the compound structure instead of 3-(2-(2-aminoethoxy jethoxy jpropanoyi}-L-

alanine. The purified Conjugate 81 had a STING agomist to XMT-1535 ratio of 4.7.
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Example Im: Synthesis of Palivizumab Conjugate 8m, DAR 4.5
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[553] Conjugate 8m was prepared and characterized as described in Example 1 except that
Palivizumab was used instead of XMT-1519 and 2-(2-(2-(Z-amincethoxyethoxy Jethoxy)acetic
the compound  structure  instead  of  (3-(2-(2-

meorporated

Was

acid mito
aminoethoxy yethoxy jpropanoyl)-L-alanine. The purified Conjugate 8m had a STING agonist o

Palivizomab ratio of 4.5,
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Example 2: Synthesis of XMT-1519 Conjugate 16, DAR 53
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[5547 Part A: To a solation of Compound 8 ¢0.100 g, 6.42% mmol} in THF (5 mL} were added
HATU (0.196 g, 6.514 mmol}, and HOBt (0.079 g, 0.514 mmol), the reaction mixture stirred at O
°C for 10 min, then 2-(benzyloxy}ethan-1-amine (0.0648 mg, 0.429 mmol) and BIPEA (0.112 ml,
0.643 mmol) were added. The reaction mixture was stured at room temperature overmight, the
solution was concentrated, and the residue was purified on silica gel {(0-10% MeOH in DCM) 1o
afford Compound 18{0.2 g, 100% vyield}. ESI-MS sz Caled for: CroHzoN20sNa [(M+Na]™): cale.
389.2; found 389.2.

[5557 Part B: A sclution of Compound 18 (150 mg, 0.409 mmol} in EtOH (10 mL) was degassed
with Na before Pd-C (43.6 mg

t=24

(.409 mmol} was added. The mixture was then degassed with Ha.
The reaction mixture stirred at room temperature under Ha (1 atm} overnight. The solid was filtered
off through a pad of Celite, and the filirate was concentrated to afford Compound 11 Crude
Compound 11 was used in the next step without further purification. ESI-MS m/z Caled for -
Cr2H2aN20OsNa [(M+Na]™): cale. 299.2; found 299.2.

[556] Part C: A 100 ml flask containing the residue of Compound 11 (128 mg, 0.463 mmol)
and N,N-dimethylpyridin-4-amine (11.32 mg, 0.093 mmol} was flushed with argon, then
triethylamine (129 ul, 0.926 mmol), acetonitrile {(1.544 ml) and DMF (0.772 mbL) were added.

The reaction mixiure was cooled to 0 °C and stirred for S min followed by the addition of 4-
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nitrophenyl carbonochioridate (140 mg, 0.695 mmol}, and the resulting mixture was stirred at 20
°C for 2 h, then. concentrated to an oil. The residue was purified over silica gel (0-100% ethyl
acetate in hexane) to afford Compound 12 (50 mg, 24% vield) as a white solid. ESE-MS m/z Caled
for: CuHioNsGr [{(M-Boct+H] ™) cale. 342.2; found 342.1.

[5571 Part D: To a selution of Compound 12 (50 mg, ¢.113 mumol} and Compound 1 (36.9 mg,
0.047 mimol} was added DMAP (1.153 mg, 9.44 umol) in DMF (500 pL). The reaction mixture
was heated at &0 °C for 3 h, then Compound 12 {50 mg, 0.113 mmol) was added. The reaction
mixiure was stirred for another 3 h and then cooled to room temperature. The mixture was
concentrated, and the residue was purified over silica gel (0-30% MeOH in DCM) to afford
Compound 13 (20 mg, 39% vield) as a white solid HSI-MS m/z Caled for: CsiHerNisOw
[V cale. 1083.4; found 10835,

[558] Part E: To a solution of Compound 13 {20 mg, 0.047 mmol} in DCM (0.5 mL) was added
TFA (0.1 mL). The reaction mixture stirred at room temperature for 4 h then concentrated to afford
Compound 14 (10 mg, 55% yield} as a solid. ESI-MS sz Caled for CacHisoNiaOn [MHH]™ cale.
983 4; found 983.5.

(5591 Part ¥: To a solution of Scaffold 6 (14.15 mg, 10.17 umel) and Compound 14 (10 mg,
10.17 pmoly in DMF (1 mL) was added HATU (4.64 mg, 0.012 mmol), HOAt (1.831 mg, 0.012
momol) and DIPEA (0.018 ml, 0.102 mmol). The reaction nixture stirred at room temperature 2 h
then concentrated and the residue was purified on preparative RP HPLC (0-80% ACN n water} to
afford Scaffold 13 (20 mg, 83% yield) ESI-MS sz Caled for: CroiHisaNaaQur [(MA2HP): cale.
1178.7; found 1178.59.0.

[S607 Part G A solution of XMT-1519 {10 mg, 0.069 umol} was conjugated with Scaffold 18
{{0.8323 mg, 0.347 pmol 1 2060 pl. BMA) as described 1in Example 1. The purified Conjugate 16
had a STING agonist to XMT-1519 ratio of 5.3.
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Example 3: Synthesis of Trastuzumab Conjugate 20
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[5617 Part A: A solution of Boc-ala-ala~-OH (67 mg, 256 umol}, CDIL (70 mg, 435 pmol} and
DMEF (2 mL} was stirred at room temperature for 23 h. Then Compound 1a (prepared as described
i WO2017175147A1, 100 mg, 128 umoly and DIPEA (67 uL, 384 pmeol} were added and the

reaction stirred at room temperature for 23 h. The reaction mixture was concentrated, and the
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residue was chromatographed by silica gel (0-20% MeOH-DCM eluent). The product, Compound
¥7 was isolated as a yellow foam, (109 mg, 83% yield). ESI-MS m/zi Caled for CasHsalNi1sOw
IMHHT™ 1022.5; found 1022.4.

[5627 Part B: A mixture of Compound 17 (108 mg, 106 umol) and 2M HCl-dioxane (6 mL) was
stirred at room temperature for 2 h. The reaction mixture was concentrated, and the residue was
dried under high vacuum to afford Compound 18 is an off-white foam (103 mg, quant.}. ESI-MS
m/z Caled for CaaHselNisOs [MHHH]: 922.4; found 922.4.

[563] Part C: A nmixture of Compound 18 (80 mg, 84 umol), Scaffold 6 (117 myg, 84 wmol},
HOAt {(12mg, 84 umol), DiPEA (59 ul, 336 pmol} and DMF (3 ml)} was stirred at room
temperature for 5 mins, then HATU (42 myg, 109 pmol) was added and the reaction mixture was
stired at room temperature for 20 h. The reaction mixture was then concentrated and
chromatographed by reverse phase {10-100% ACN-water w/ 0.1% HCOOH eluent). Scaffold 19
was tsolated as a white, fluffy solid, (35 mg, 18% yield). ESI-MS m/z Caled for CooHisoNas(Oss
[MA2HT" cale. 1148.0; found 1148 4.

(5647 Part D: Trastuzumab (10 mg, 0.067 pmol) was conjugated with Scaffold 19 (1.237 g,
0.539 umol i 200 pl. DMA) as described i Example 1 followed by purification using CHT type
Il chromatography to give Conjugate 28. The details of the antibody-drug comjugates 20-1 and 20-

2 are given below.

Conjugate DAR
20-1 6.0
20-2 6.1
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Example 3a: Synthesis of Palivizumab Conjogate 20a, DAR 858
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[565] Conjugate 28a was prepared and characterized as described in Example 1 except that
Palivizumab was used mnstead of XMT-1519. The purified Conjugate 20a had a STING agonist to

Palivizumab ratio of 5.5.
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Example 4: Synthesis of Trastuzumab Conjugate 25, DAR 6.6
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[366] Part Az To a mixture of Compound 21 (prepared as described in US 62/982,935, 38 mg,
0.047 mmol) and tert-butyl (8)-(2-hydroxypropyiicarbamate {985 mg, 0.056 mmol) 1n DMF (2
mbL)} were added 3-({(ethylimmo)methylenejaming}-N N-dimethylpropan-1-amine hydrochloride
{13.48 mg, 0.070¢ mmeob), HOBt (10.77 mg, 0.070 ramol} DIPEA (0.016 mi, 0.094 mmol) and
DMAP (573 mg, 0.047 muool). The suspension was then stured for 2 days at room termperature,
The nuxture was concentrated to afford a residue which was then purified on silica gel (0-30%
MeOH in DCM) to give Compound 22 as hight-vellow solid (20 mg, 4
Caled for CorHssNuOn [M+HT cale. 968 4; found 968.3.

4% yield). ESI-MS m/2z

[567] Part B: To a suspension of Compound 22 (20 mg, 0.021 mmol) in dioxane (4 mlL) was

added 4 N HCI{0.52 wl, 8 19 munol). The reaction mixture was stirred at room temperature for §
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h, concentrated and used without purification in the next step. The product Compound 23 (17 mg,
95% yield) was a white solid. ESI-MS m/z Caled for CaoHsoNuCuo [M+H]™ 868 .3; found 868 4.
[5681 Part C: To a solution of Compound 23 (17 mg, 0.020 mmeol) and Scaffold 6 (32.1 mg,
0.023 mmol) in DMF (2 mL) were added PyBOP (15.3 mg, 0.03 mmol}, and DIPEA (0.034 mi,
0.196 mmol). The reaction mixture stirred at room temperature 2 h, concenirated to afford a residue
which was then purified on preparative RP HPLC {0-80% ACN in water) to afford Scaffold 24 (26
mg, 59% yield). ESI-MS m2z Caled for CorHiasNaiOue [M+2H]™ 1120.98; found 1121.06.

[569] Part B: XMT-1519 antibody (5 mg, 0.0347 umol) was conjugated with Scaffold 24 (0.622
mg, 0278 pmol) As described in Example 1. The crude reaction nuxture was purified by CHT
column chromatography to give Conjugate 258 (3.19 mg, 64% vield). Purified Conjugate 25 had a

STING agonist to XMT-1519 ratio of 6.6.

220



WO 2021/202984 PCT/US2021/025556

Example 5: Synthesis of XMT-1519 Conjugate 28, DAR 6.0
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[570] Part A: Compound 26 was prepared as described in Example 1 except that 26 (prepared
as described in US 62/982,935) was used instead of Compound 1. Compound 27 was obtained as
a coloriess solid (71.0 mg, 40% yield). ESI-MS m/z Caled for CrosHisaN2oOus [MA2HPP™ 1193.52;
found 1193 48

[571] Part B: Conjugate 28 was prepared as described im Example 1 to afford Conjugate 28. The

purified Conjugate 28 had a STING agonisi to XMT-1519 ratio of 6.0.
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Example 6: Synthesis of XMT-1519 Conjugate 29, DAR 5.5
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[3721 Conjugate 28 (0.5 mg) was formulated into PBS, pH & with 3 cycles of concentration and
dilution using a 30 kDa MWCO ultrafiltration unit. The reformulated conjugate was then incubated
at 37 °C for 24 h and then reformulated to trehalose buffer pH 5.5, Ring-opening was confirmed
by LOCMS analysis of heavy and light chain following antibody reduction. Good resolution was
observed between various light chain species: unconjugated, conjugated with intact succinimide,
and conjugated with ring-opened succiiroide. Ring-opening could also be observed i the
corresponding heavy chain species but resolution between the various species was poor. The
degree of ring-opening was therefore estimated by focusing on the light chaio species. Using this
approach, the percentage of ring-opened product in Conjugate 29 relative to intact succinimide

was estumated as 94%. Conjugate 29 had a STING agonist to XMT-1519 ratio of 5.5,
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Example 7: Synthesis of XMT-1519 Cq}njugate 32-1, DAR 6.5
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[5731 Part A: Scaffold 31 was prepared as described 1 Example 1 except that Compound 30

{prepared as described m US 62/982,935) was used wstead of Compound 1. Scaffold 31 was
obtained as a colorless solid (9 mg, §% vield). BESI-MS m/z Caled for CroiHisiNz:Ouw [M+2HP

1179.02: found 117921,
[574] Part B: Conjugates 32-1, 32-2, 32-3, and 32-4 were prepared as described m Example 1
to afford the title ¢ 32-2,32-3, 32-4, and 32-5 had a STING

agonist to XMT-1519 ratic as described in the iable below. Conjugate 32-3 had a mAb

concentration of >10 mg/ml, contained <1% of unconjugated mAb, and <1% high molecular

onjegate. The purified Conjugate 32-1,

weight species.

Conjugate DAR
32-1 6.5
32-2 6.4

D
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Conjugate DAR
32-3 6.7
32-4 3.6
32-5 8.1

PCT/US2021/025556

Example 7a: Synthesis of XMT-1535 Conjugate 32a, DAR 6.2
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[5757 Conjugates 32a, 32a-1, 32a-2, 32a-3, and 32a-4 were prepared and characterized as
described mn Example 1 except that XMT-1535 was used mstead of XMT-1519. The purified
Conjugates 32a, 32a-1, 32a-2, 32a-3, and 32a-4 had a STING agonist to XMT-1535 ratio as

described in the table below.

Conjugate DAR
32a 6.2
Za-1 7.4
32a-2 R.0
32a-3 7.5
32a-4 8.0
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Example 7h: Synthesis of Palivieemab Conjugate 32b, DAR 6.8
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were prepared and characterized as described in

(761 Conjugates 32b, 32b-1, and 32b
Example 1 except that Palivizamab was used instead of XMT-1519. The purified Conjugates 32b

32b-1, and 32b-2 had a STING agonist to Palivizurmab ratio as described 1n the table below

Conjugate DAR

32b 6.8
32b-1 3.7
32h-2 7.2
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Example 7e: Synthesis of Palivizumab mlgl2a Conjugate 32¢, DAR 9.1
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[S777 Conjugate 32¢ was prepared and characterized as deseribed above m Example 1 except
that Palivizumab mig(G2a was used instead of XMT-1519. The purified Conjugate 32¢ had a

STING agonist to Palivizumab ratio of 9.1.

Example 7d: Synthesis of XMT-18358 mig(2a Conjugate 324, DAR 8.8
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5787 Conjugate 32d was prepared and characterized as described above in Example 1 except
that XMT-1535 migG2a was used instead of XMT-1519. The purified Conjugate 32d had a

STING agonist to XMT-1535 mig(G2a ratio of 8.8.
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Example 7e: Synthesis of XMT-1519 AAG Conjugate 32¢, BAR 7.4
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5797 Conjugate 32¢ was prepared and characterized as described in Example 1 except that XMT-
1519 AAG was used instead of XMT-1519. The punified Conjugate 32¢ had a STING agonist to

XMT-1519 AAG ratio of 7.4,
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Example 7-1: Alternate synthesis of Compound 31
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[S807 Part A Compound 38 {prepared as described wn US 62/982,935) {500 mg, 0.663 mmol,
leq}, Boe-PEG2-Ala~-(0H (0.693 g, 1.99 mmol, 3 eg), EDC-HCH (381 myg, 1.99 mmwol, 3 eq), and
DMAP (243 mg, 1.99 mmol} were mixed in a vial under air in DMF (26.5 mL}. Reaction was
compiete in 3 howrs. Mixture was quenched with AcOH (0.76¢ mL, 10 eq), concentrated, and
purified over silica gel (DCM:MeCOH) to atford Compound 30a as a white solid. ESI-MS m/z Caled
for CsiHesN1:0w [MAHT 1084.5; found 1084 4.

(5811 Part B. Compound 38a (0.663 mmol} was suspended in dioxane {10 mL} in a flask under
air. HCT (4M 1n dioxane, 6 mL} was added, and the mixture was stirred at room temperature for 1
hour. The mixture was concenirated to give a white solid. The solid was dissolved in pure water
and purified by reverse phase chromatography (0-25% ACN 11 water) to afford Compound 30b
{444 mg, 77%) as a white solid. EST-MS m/z Caled for CasHssNi:Ow [MH]™ 984.4; found 984.2,
[5827 Part C: To a solution of Scaffold 6 (450 mg, 0.32 mmol, prepared as described in
PCT/USZ018/06719) and Compound 38h (350 mg, 0.072 mmol) in DMF (6.5 mL) were added
PyBOP (183 mg, 0.36 mmol) and triethylamine (0.23 mL, 1.62 mmol}. The mixture was stured at

RT for 15 minutes and then quenched with AcOH (0.23 mL, 3. 9% mmol) and purnified by reverse
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phase purification {0-40% ACN im water w/ 0.1% acetic acid) to give Compound 31 (408 mg, 55%
yield). ESI-MS sz Caled for CroHisiNasOae [MHA2HTP™ 1179.52; found 1179.27.
Exaraple 8: Synthesis of Trastuzamab Conjugate 34, DAR 6.9
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5831 Part A: To a solution of Compound ia (prepared as described in WO2017175147A1,
0.030 g, 0.038 mmol) 1o DMF (1.5 mL), was added N-ethyl-N-isopropylpropan-2-amine (0.067
mi., 0.385 mmol). The solution was stirred for S minutes at room temperature prior to the addition
of 2,5-dwoxopyrrolidin-1-vi F-(2,5~diox0-2,5-dihy dro-1H-pyrrol-1-y1)-3,6,9,12,15,18-
hexaoxahenicosan-21-oate {0.027 g, 0.050 mmol) 1o DM (0.5 mL) and the reaction mixture was
stirred at room temperature for 15 minutes. Then acetic acid (0.1 mL) was added followed by
purification on a preparative HPLC colommn (C18, 21.2 mom x 1060 mm), 10-100% MeUN (0.1%
HOAc) in HpO (0.1% HOAC, 20 min. gradient to give Scaffold 33 (0.006 g, 13.05% yield). ESI-
MS m/z Caled for CsrHrsN1aO1s [MHHT™ cale. 1195.55; found 1195.47.
[SB4] Part B: Trastuzamab (10 mg, 0.069 pmol) was conjugated to Scaffold 33 (0.658 mg, 6.550
umol 1 DMA) as described 1n Example 1. The crude Conjugate 34 was punified by CHT type 1

chromatography The purified Conjugate 34 had a STING agonist to Trastuzumab ratic of 6.9,
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Example 8a: Synthesis of Palivizumab Conjogate 34a, DAR 7.0
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3da
Conjugate 34a was prepared and characterized as described in Example 8 except that

[585]
Palivizumab was used mstead of Trastuzumab. The purified Conjugate 34a had a STING agonist

to Palivizumab ratio of 7.0.
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Example 9: Synthesis of XMT-1519 Conjugate 45, DAR 6.5
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[S86] Part A: To a mixtare of Compound 358 {400mg, 1688 pmol} and #butyl acetate {8 mL

was added 70% HCIO4 (302 mg, 2.11 mmol). The resulting solution was then stirred at room
temperature for 21 h then neutralized with satd. NaHCOs solution. The aqueous phase was washed
with EtOAc (2x} and the combined organies then washed with brine, dried (NaxSQ4}, filtered, and
concentrated to give Compound 36 is an opaque oil (530 mg, quant.). ESI-MS mz Caled for
CrsHzaN10Og [MHHTT 294 2; found 294 2.

(5877 Part B: A mixture of Compound 36 (279mg, 782 pmol}, Compound 37 (370mg, 938

pmol), HOAL (128 mg, 938 umol), DIPEA (409 ul, 2.35 mumol} and DMF (4 mL} was stirred at

room temperature for 5 mins, then HATU (416 mg, 1095 umo!) was added and the reaction stirred
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at room temperature for 2.5 h. The reaction mixture was then concenirated, and the residue
chromatogsaphed by silica gel {20-100% EtOAc/hexanes eluent). Compound 38 was isolated as a
white fluffy solid (254 mg, 362 umol, 46% yield). ESE-MS m/z Caled for CsaHseMNoOs [MAHTT
702.3; found 702.4.

[5887 Part C: A nmuxture of Compound 38 (254 mg, 362 pmol), MeOH (6 mL} and 10% Pd4-C
catalyst {50 mg) was stirred under a Ho (1 atm) for 2 h at room temperature. The reaction mixture
was then filtered, and the filtrate concentrated to give Compound 3% 1s a clear oil, (214 mg, 97%
vield). ESI-MS m/z Caled for CaxHaaNaOo [MHHT: 612.3; found 612.3.

[589] Part D: A mixture of Compound 39 (58 mg, 64 wmol), Compound 48 (prepared as
described m US 62/982,935, 47 mg, 77 pmol), HOAt (10 mg, 77 pmol), DIPEA (86 uL, 320 ub)
and DMF (2 mL} was stirred at room temperature for 5 mins. Then HATU (36mg, 96 pmol} was
added and the reaction mixture stirred at room temperature for 16 h, then concentrated to give
Compound 41 is a yellow oil, (80 mg, quant). ESI-MS m/Zz Caled for CroHssNuQws [MHH]
1375.6; found 1375 4.

[3907 Part E: A solution of Compound 41 (90 mg, 64 wwol) 10 20% piperidine i DMF (2 mi)
was stured at room temperature for 1 h. The reaction mixture was then couvcentrated and
chromatographed by sihica gel {(0-40% MeOH-DCM eluent) to give Compound 42 1s a vellow o1,
{30 mg, 41% vield). ESI-MS m/z Caled for CasHrNuaGua [MHH] 1153.5; found 11534,

[5911 Part F: A solution of Compound 42 (30mg, 37 pmol}, 2,5~-dioxopyrrolidin-1-vl 2-(2,5-
dioxo-2,5-dihydro-1H-pyrrol-T-yhacetate (8mg, 44 pmol), TEA (7 gL, 74 umol) and DMF (I mL)
was stirred at room temperature for 17 h. The reaction mixture was then concentrated to give
Scaffold 43 as a yellow oil (40 mg, guant. ). ESI-MS sz Caled for CeiHmsN1sO17 [MAH] 1290.6;
found 1290.3.

[S92] Part G: A solution of Scaffold 43 (30 mg, 26 umol) in 10% TFA-DCM (2 mL} was stirred
at room temperature for 1 h The reaction mixture was then concentrated, and the residue
chromatographed by HPLC (16-100% ACN-water w/ 0.1% HCOOH eluent}. Scaffold 44 was
isolated as an off-white fluffy solid {6 mg, 20% yield). ESI-MS mz Caled for CsaHeoN1501s
IMHHT™ 1134.4; found 1134.2.

[593] Part H: Conpugate 45 was prepared as described in Example 1 except that 4 equiv TCEP

was used. The purified Conjugate 45 had a STING agonist to XMT-1519 ratio of 6.5,
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Example 10: Synthesis of XMT-1519 Conjugate S0, DAR 8.2
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[S94] Part A: A mixture of Compound 26 (prepared as described i US 62/982,935, S0 mg, 64
umol}, Fmoc-D-glutamic-0O-tBu {34 mg, 128 pumol), DCC (26 mg, 128 umol), BMAP (I mg, 6
umol} and DMF (2 mL} was stirred at room temperature for 17 h. The reaction mixiore was
concenirated and used in the next step without purification. Compound 46 was obtamed as a yellow
oil (135 mg). ESI-MS m/z Caled for CezHesN11014 [MHH]™ 1190.5; found 1190.3.

5951 Part B: A nuxture of Compound 46 {135 mg, 64 umol) and 33% TEA in DMF (2.4 ml}
was stirred at room temperature for 4.5 h. The reaction mixture was concentrated, and the residue
purified by chromatography by reverse-phase HPLC (10-100% ACN-water w/ 0.1% HCOOH
g, 44% yield). ESE-MS m/z Caled

(=2}

eluent). Compound 47 was isolated as a yellow powder (27 m
for CorHssN1Qu [MHAHT: 968 4; found 968.2.

[5961 Part C: A solution of Compound 47 (Z5mg, 26 umel}, 2,5-dioxopyrrolidin-1-vi 2-(2,5-
dioxo-2, S-dihydro-1H-pyrrol-t-yhiacetate (8 mg, 31 umel), TEA {11 pL, 78 umol) and DMF (1
mb.} was stirred at room temperature for 1 h. The reaction mixture was concentrated and vsed in
the next step without purification. Scaffold 48 15 a yellow o1l (40 mg, quant.). ESI-MS sz Caled
for CssHeNuOs [MAHT 1105.4; found 11052,

[5971 Part D: A solution of Scaffold 48 (40mg, 24 umol) and 15% TFA 1 DCM (1 mL) was
stirred at room temperature for 2 h. The reaction mixture was then concentrated and
chromatographed by HPLC (10-100% ACN-water with 0.1% HCOOH eluent). Scaffold 49 was
isolated as a white, fluffy solid (5 mg, 20% yield). ESI-MS m/z Calcd for CasHs3NwOys [M+H]™
1049 4; found 1049 2.
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[SO8] Part B: XMT-1519 (10 mg, 0.069 umol) was conjugated with Scaffold 49 as described in

Example 1. Conjugate 58 was purified by CHT type I chromatography. The purified Conjugate

50 had a STING agonist to XMT-1519 ratic of 8.2
Example 11: Synthesis of XMT-1519 Conjugate 52, BDAR 7.7
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Conjugate 82 was prepared from Scaffold 51 as described in Example 10 except that Fmoc-
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L-Glu(C-tBu) was used instead of Fmoc-D-Glu{O-1Bu). The punified Conjugate 52 had a STING
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[599]

agonist to XMT-1519 ratic of 7.7
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Example 12: Synthesis of XMT-1519 Conjugate 58, DAR 6.5
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(6007 Part A: To a mixture of Compound 26 {prepared as described in US 62/982,935, 0.105 g,
0.134 mmol}, Boc-L-Alanine {(50.8 mg, (.268 mmol}), DMAP {50.8 mg, 0.067 mmol} and DCC
{0.111 g, 0.537 mmol} was added DMF (2 mL} The suspension was then stirred 2 days at room
temperature. The mixture was concentrated and purified on silica gel {0-40% MeOH in DCM) to
afford Compound 53 as a light-yellow solid (0.102 g, 80% yield) ESI-MS mz Caled for
CacHssN11 O [MAH]™ 954 4; found 954 .4,

(601} Part B: To a suspension of Compound 33 (0.102 g, 6107 mamol) in dioxane (10 mL) was
added 4 N HC1{0.508 mL, 2.031 mmol}. The reaction mixture was stirred at room temperature for
3 h. The suspension was then concentrated and used in the next step without purification.
Compound 84 was obtained as a light-vellow solid. ESI-MS m/z Caled for CsyHasNyiOro [MHH]
854.3; found 854.3.

[602] Part C: To a solution of Compound 34 (0.015 g, 0.017 mmol) in DMF (1 mL) was added
Boc-D-Glu (Otu)}-OH (7.67 mg, 0.025 mmol), followed by DIPEA (6.026 mL., 0.152 mmol). The
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reaction mixture was stirred at room temperature for 5 min. Then PyBOP (13.15 mg, 0.025 mmol}
was added, and the mixture was stirred at room temperature for 1 h, concentrated and the residue
was purified over silica gel {0-30% MeOH in DCM} to afford Compound 85 (11 mg, 57.3% vield}
as a white solid. ESI-MS m/z Caled for CssH7nNwOs [MAH]™ 1139.5; found 11395,

(6037 Part B: To a suspension of Compound 58 {11 myg, 0.00966 mmol) in dioxane (3 mL) was
added 4 N HCH0.241 mb, 0.966 mmotf). The reaction mixture was stirred at room temperature for
2 h. The suspension was concentrated and used i the next step without purification. Compound
56 was a white solid. BSI-MS m/z Caled for CasHssNOy: [M+HT 983.4; found 983 4.

[604] Part E: To a solution of Compound 56 (9.5 mg, 0.00966 mmol} in DMF (3 mL) were
added DIEA (844 ul., 0.048 mmol) and 2, 5-dioxopyrrolidin-1-yl 2-(2,5-dioxo-2,5~dihydro-1H-
pyrrol-1-yhacetate (3.17 mg, 0.013 mmol). The reaction mixture was stirred at room temperature
for 1 h, neutralized to pH -7 with HOAc, then purified over preparative RP HPLC (0-75% ACN
n water) to afford Scaffold &7 (3.3 mg, 31% yield) as a white solid. ESI-MS m/z Caled for
CaaHseNuOre [MHH] 1120.4; found 1120.4,

(6057 Part F: XMT-1519 (10 mg, 0.069 umol) was coujugated with Scaffold 87 (0.700 g,
0.625 umol in 200 pk. DMA) as desceribed 1o Example 1. Conjugate 88 was purified by CHT type
Il chromatography. The purified Conjugate 58 had a STING agonist to XMT-1519 ratio of 6.5,

Example 13: Synthesis of XMT-1519¢ Conjugate 60

) A T e R PN \
woge 70 L XMT-1519 A S e S S e
e o AN XMT-A5184s , T Y \
S SE'S SN s g o
I ﬁj\i\r H ° f\ ? l&l’)li\l\/l:\i\{\\'r N\:/JL\OA\/\O (
IRY T\I\}"N“ N \0 e s '//L‘ y ( /
s Py i j\\v\if_N.} ;_<;~N /
I b 3 N /
59 7 dys

860
(6061 Conjugate 68 was prepared from 8¢ as described i Example 12 except that Boe-L-Glu
{Otu)-0OH was used instead of Boc-D-Glu-O-tBu. The details of the antibody-drug conjugates 60-

1 and 60-2 are given below.

Conjugate | DAR
60-1 77
60-2 55
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Example 14: Synthesis of XMT-1519 Conjugate 62, DAR 6.5
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[607] Conjugate 62 was prepared from Scaffold 61 as described Example 12 except that Boc-L-
Ghu (Otu)-OH was used instead of Boc-D-Glu-0-tBu and Boc-D-Ala was used instead of Boc-L~
Ala. The purified Conjugate 62 had a STING agonist to XMT-1519 ratio of 6.5,

Example 15: Synthesis of XMT-1519 Conjugate 64, DAR 6.4
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(6087 Conjugate 64 was prepared from Scaffold 63 as described in Example 12 except that Boe-
D-Ala was used instead of Boc-L-Ala. The purified Conjugate 64 had a STING agonist to XMT-
1819 ratic of 6.4.

Example 16: Synthesis of XMT~15819 Conjugate 66
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[6097 Conjugate 66 was prepared from Scaffold 68 as described in Example 12 except that Boe-
Z-aming-Z-methylpropanoic acid was used instead of Boc-L-Ala. The details of the antibody-drug

conjugates 66-1 and 66-2 are given below.

Conjugate DAR

66-1 7.5
66-2 53

Example 17: Synthesis of XMT-1519 Conjugate 74, BAR 6.9
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(6107 Part A: A muxtore of Compound 26 (prepared as described in US 62/982,935, 75 mg,
0.096 mmol), N-Boc-(D)-Ala-OH (91 mg, 0.48 mmob), DCC (99 mg, 0.48 munel), and DMAP (1.2
mg, 9.58 pmol) in DMF (3 mL) was stirred at room temperature for 1 b, and then concentrated in
vacuo. Purification over sifica gel (DCM:MeOH 60:40 v/v) afforded Compound 67 (82 mg, 90%
yield) as a light-yellow solid. ESI-MS m/z Caled for CasHsoN 5O [MHH]™ 954.40, found: 954.43
(6111 Part B: To a suspension of Compound 67 (80 mg, 0.084 mmol) in dioxane (§ ml) was
added HCl (4M in dioxane, 0.42 mb, 1.68 mmol}, and the mixture was stirred at room temperature
for 4 h. The mixture was concentrated in vacuo to afford Compound 68 (72 mg, 100% vield} as a
light-yellow solid. ESI-MS m/z Caled for CatHasNuOro [M+HT 854.35, found: 854.38

(61217 Part C: To a stirred solution of Compound 68 (48 rug, 0.056 mmol), N-Boc-glycine (15

mg, 0.084 romol) and PyBOP (44 mg, 0.084 muool) in DMF (3 mL) was added DIPEA (0.088 mi,,
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0.51 mmeol), and the mixture was stirred at room temperature for 2 h The mixture was
concentrated, and the residue was purified over silica gel (DCM:MeQOH 60:40 v/v) to afford
Compound 69 (53 mg, 93% yield) as a white solid. ESI-MS m/z Caled for CasHsoNpOps [M+HT
1011.42, found: 1011 .45

(6137 Part D: To a suspension of Compound 69 {50 mg, 0.042 mmol) in dioxane (5 mL) was
added HCI (4M i dioxane, 1 mi, 20% v/v), and the mixture was stirred at room temperature for
2 h then concentrated to afford Compound 78 (45 mg, 100% vield) as a white solid. ESI-MS m/z
Caled for CasHsiNpOyy [M+H]™ 911.37, found: 911.39

[614] Part E: To a stured solution of Compound 78 (20 mg, 0.022 mmol), N-Boc-(D}-
Glu(OBu-0OH (10 mg, 0.033 mmol) and PyBOP (17 mg, 0.033 mmol} in DMF (2 mb) was added
DIPEA (0.03 mL, 0.22 mmol), and the mixture was stirred at room temperature for 2 h. The
mixture was concentrated, and the residue was puritied over silica gel (DCM:MeOH 60:40 v/iv) to
afford Compound 71 (24 mg, 90% vield) as a white solid. ESE-MS m/z Caled for CorHuNBO1s
IMHHT™ 1196.53; found: 1196.55

(6157 Part F: To a suspeosion of Compound 71 (24 mg, 0.02 mmol) 10 DCM (5 ml.) was added
TFA (1 mL, 20% v/v), and the mixture was stirred at room teroperature for 12 h. The mixture was
concentrated to afford Compound 72 (21 mg, 100% yield) as a hght-yeliow solid. ESI-MS m/z
Caled for CasHssN1Os [M+HTT 1040.41; found: 1040.23

[6161 Part G: To a stirred solation of Compound 72 (21 mg, 0.02 mmol}, 2,S-dioxopyrrolidin-
1yl 2+(2,5-dioxo-2, 5-dihydro- T H-pyrrol-T-yliacetate (7.6 mg, 0.03 mmol} in DMF (2 mL} was
added DIPEA {0.035 miL, 0.20 mmol), and the mixture was stirred at room temperature for 1 b
The mixture was concentrated, and the residue was purified over RP HPLC to afford Scaffold 73
{4.5 mg, 19% vield} as a white solid. ESI-MS m/7z Caled for CsaleiNuaOrr IMHHT 1177.43;
found: 1177.40

[617] Part H: Conjugate 74 was prepared from Scaffold 73 as described n example 12. The

purified Conjugate 74 had a STING agonist to XMT-1519 ratio of 6.9,
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Exanmple {8: Synthesis of XMT-1519 Conjugate 76, DAR 7.5
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[618] Comnjugate 76 was prepared from Scaffold 78 as described 0 Example 17 except that N-
Boc~(L)-Ala-OH was used nstead of N-Boc~(D)-Ala~-OH and N-Boc~{L}-Glu{OrBu)-OH was used

mstead of N-Boc-(D)-Glu(GBu}-OH. The purified Conjugate 76 had a STING agonist to XMT-
1519 ratio of 7.5

Example 19: Synthesis of XMT-1519 Conjugate 78, DAR 7.4
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[619] Conjugate 78 was prepared from Scaffold 70 as described in Example 17 except that M-
Boc-(L)-Glu{0Bu)-OH was used mstead of N-Boc-(D3-Glu{0GrBu)}-0OH. The purified Conjugate
78 had a STING agomst to XMT-1519 ratic of 7.4,

Example 20: Synthesis of XMT-1519 Conjugate 80, DAR 7.5
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[6207 Conjugate 88 was prepared from Scaffold 79 as described in Example 17 except that N
Boc-{(L}-Ala-OH was used instead of N-Boc-(D)-Ala-OH. The purified Conjugate 80 had a STING

agonist to XMT-1519 ratio of 7.5.

Example 21: Synthesis of XMT-1519 Conjugate 82, DAR 8.7
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(6217 Conjugate 82 was prepared from Scaffold 81 as described in Example 12 except that Boe-

Glyeine was used instead of Boce-(L)-Ala-OH. The purified Conjugate 81 had a STING agonist to

KMT-1519 ratio of 5.7
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Exampie 22: Synthesis of XMT-1519 Conjugate 85, BDAR 6.5
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[6227 Part A: Scaffold 84 was prepared as described 1 Example 1 except that Compound 83
{prepared as described m US 62/982,935) was used wnstead of Compound 1. Scaffold 84 was
obtatned as a white fluffy solid (3.3 g, 0.5% vield over 3 steps). ESI-MS m/z Caled for
Cro1H148N22042S [MH2HF": 1187.49; found 1187.78.

[623] Part B: Conjugate 88 was prepared as described in Example 1 to afford the title conjugate.

The puritied Conjugate 85 bad a STING agonist to XMT-1519 ratio of 0.5,
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Example 22a: Synthesis of Palivizumab Conjugate 85a, DAR 74
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[624] Conjugate 88a was prepared and characterized as desceribed in Example 1 except that

Palivizumab was used mstead of XMT-1519. The purified Conjugate 85a had a STING agonist to
Palivizamab ratio of 7.4,

Example 23: Synthesis of XMT-1512 Conjugate 88, DAR 6.6
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[6257 Part A Scaffold 87 was prepared as described in Example 12 except that Compound 86

{prepared as described in US 62/982,935) was used 1ostead of Compound 26. ESI-MS sz Caled
for CsoHasNsChs [MHHT 1091 .4; found 1091.2.
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Part B Conjugate 88 was prepared as described in Example 12 except that Scaffold 87
The purified conjugate had a STING agonist to XMT-1519 ratio

[626]
was used instead of Scaffold

of 6.6.
Example 23a: Synthesis of Palivizumab Conjugate 89, BAR 8.9
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89
Conjugate 8% was prepared and characterized as described in Example 12 except that

[627] Conjug as preparec
Palivizumab was used instead of XMT-1519. The purified Conjugate 8% had a STING agonist to

Palivizomab ratio of 5.9
DAKR 8.8

Example 23b: Synthesis of CTE-48132 migG2la Conjugate 892,
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Conjugate 89a was prepared and characterized as described in Example 12 except that
STING

[6281 Conjugate §%a was pre
CTL-48132 mig(G2a was used instead of XMT-1519. The purified Conjugate 89a had a &

agonist to CTL-48132 mig(G2a ratio of 8.8

Example 23¢: Synthesis of MIPS migG2a Conjugate 89b, DAR 9.0
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MFP5_migG2a !f’s o

89b dﬂ

(6291 Conjugate 89b was prepared and characterized as described in Example 12 except that
CTE-48132 mig(32a was used instead of XMT-1519. The purified Conjugate &b had a STING
agonist to MFP5 mlg(2a ratio of 9.0,

Example 24: Synthesis of XMT-1519 Conjugate 92, DAR 7.6
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[6307 Part A Scaffold 91 was prepared as described in Example 12 except that Compound 90
{prepared as described in US 62/982,935) was used instead of Compound 26. ESI-MS m/z Caled
for CsnHsaNis 0158 [MAH]™ 1136.4; found 1136.2.
(6317 Part B: Conjugate 88 was prepared as described in Example 12 except that Scaffold 87
was used instead of Scaffoid 57 The purified conjugate had a STING agonist to XMT-1519 ratio

of 7.6.
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Example 24a: Synthesis of Palivizomab Conjugate 93, BAR 6.7
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[632] Conjugate 93 was prepared and characterized as described i Example 12 except that
Palivizamab was used mstead of XMT-1519. The purified Conjugate 93 had a STING agonist to
Palivizumab ratio of 6.7.

Example 25: Synthesis of XMT-1519 Conjugate 100, BAR 7.8
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(6337 Part A To a stirred solution of Compound 94 {prepared as described m US 62/982,935,
45 mg, 0.054 mmol) in DMF (3 mL) was added {5)-1-(Boc-aminopropan-2-ol {19 mg, G.11
mmol), EDC (17 mg, 0.109 mmol} and DMAP (3.3 mg, 0.027 mmol), and the mixture was stirred
at room temperature for 12 hours. The reaction was concentrated in vacito, and the residue was
purified over silica gel (BCM:MeOH 60:40 v/v) to afford 95 {49 mg, 92% yield} as a white solid.
ESL-MS: CarHsrN1oOwS (M+H): cale. 985.38, found: 985.21.

[634] Part B To a stirred suspension of Compound 95 (49 mg, .05 mmol} in DCM (5 mL) was
added TFA (1 mL, 20% v/v DCM), and the mixture was stirred at room temperature for 12 hours,
The resulting mixture was concentrated to afford Compound 96 (44 mg, 100% vield) as a light
yellow solid. ESI-MS: CaaHaolN196G10S (M+H): calc. 885.33, found: 885,18

(6357 Part € To a stirred solution of Compound 96 (50 mg, 0.05 mmol) in DMF (2 mL) was
added Boc-Glu-OtBu (86 mg, 0.28 mmel), PyBOP (118 mg, 0.23 munol}, and DIPHA {012 mi,,
0.68 mmol), and the mixture was stirred at room temperature for 30 minutes. The mixture was
concentrated in vacuo, and the residue was purified over silica gel (DCMMeOH 60:40 v/v} to
afford Compound 97 (45 mg, 77% vield) as a white solid. ESI-MS: CseH7N11O1s8 (M+H): cale.
1170.49, found: 1170.29.

[636] Part I To a stured suspension of Compound 97 (43 mg, 0.038 mmol} in DCM (5 mbL)
was added TFA (1 mL, 20% v/v DCM)}, and the nuxture was stirred at room temperature for 12
hours. The mixture was concentrated i vacuo to afford Compound 98 (38 mg, 100% vield) as a
fight yeliow solid. ESI-MS: CarHseN11013S (M+H): cale. 1014.37, found: 1014.20.

(6377 Part & To a stirred solution of Compound 98 (20 mg, 0.02 mmol} in DMF (2 rol) was
added 2 5-dioxopvrrolidin-1-yl 2~(2,5-dioxo-2 5-dihvdro-1Hepyrrol-1-yDacetate (5 mg, 0.02
romol) and DIPEA (0.034 ml., 0.20 mmol), and the mixture was stirred at room temperature for
15 manutes. The reaction was quenched with acetic acid (0.034 mL, 1.1 v/v DIPEA) and directly
purified via HPLC using a C18 stationary phase (water: ACN) to afford Scaffold 99 (4.7 mg, 20%
vield) as a white solid. ESI-MS: CssHsoN12016S (M+H): cale. 1151.38, found: 115118

[638] Part F. Conjugate 180 was prepared as described m Example 12 except that Scaffold 99
was used mstead of Scaffold 37, The punified conjugate had a STING agonist to XMT-1519 ratio

of 7.8.
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Example 252: Synthesis of Palivizumab Conjugate 101, DAR 6.5
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181
16391 Conjugate 101 was prepared as described in Example 23 except that Palivizumab was used

mstead of XMT-1519. The puritied conjugate had a STING agonist to Palivizumab ratio of 0.3,

Example 26A: Cancer celi-targeted wild type or Fe mutant STING-ADC activity in cancer
cell/THPI Luciferase reporter cell co-culiures

[640] Genevation of NaPilb Fe silent antibodies: NaPi2b mAb with s Fe region engineered
to abolish Fo effector function (anti-NaPiZb-( AAG)) was designed with three mutations in the
heavy chain constant region L234A, L235A and P329G {AAG, Kabat Eu numbermg) and
generated through standard molecular biology procedure. The antibody was expressed and
purified. Briefly, DNA encoding variable region of the heavy chain of NaPiZb antibody with
constant region of homan IgGl carrving 1.234A, 1.235A and P325G mutations and vanable region
of Hight chain of anti-NaPi2b antibody with human kappa light chain were cloned mnto mammahan
expression vectors. The heavy chain and light chain of NaPi2b-(AAG) were co-expressed in
HEK?293 cells, and the antibody was purified from cell supernatants by standard Protemn A affinity
chromatography.

[641] Induction of STING pathway in immune cells: The induction of STING pathway
m mmmune cells by NaPi2b-targeted STING ADC was evaluated by a cancer cell/THPI-IRF3-
Luciferase reporter cell co-culture assay. OVCARS3 human ovarian  carcinoma cells were
seeded in 96-well CellBind surface tissue culture plates {(15,000/well} and allowed 1o attach for 6
hours in RPMI-1640 medium with 10% FBS and 1% pentcillin/streptomycin. A range  of
dilutions (0.4 nM to 100 nM based on payload; 3-fold serial dilutions in growth medium) of the

test articles Conjugate 8b-1, Comjugate 8f, Conjugate 8d-~1, and Compound 1 were added to each

248



WO 2021/202984 PCT/US2021/025556

well and the plate was incubated for 20 mun at 37 °C. THP1-dual reporter cells (30,000} were then
added to each well and the incubation continued for 20 hours at 37 °C in a humidified atmosphere
of 5% CO. Cell colture supernatants {20 ul} from each incubated sample was added to
resuspended QUANTE-Luc (50 yl} and the ununescent signal was measured immediately using
a SpectraMax M3 plate reader (Molecular Devices). The ECse value was determined from the dose
response curve. Table 1A provides the ECs0 values in THP1-Dual cells co-cultured with OVCAR3

cancer cells.

Table 1A
Test Article Conjugate 8b-1 Conjugate 8f  Conjugate 8d-1 Compound 1
ECs (ab]) <Q.05 43.3 41.38 0.3
[6427 Asshownin Table 1A, Conjugate 8b-1 with wild type Fe effector function exhibits greater

than 100-fold increased activity compared to the free agomst Compound i, and ~1000-
fold mncreased activity compared to Conjugate 8f and Conjugate 8d-1, confirming the role of the

F¢ receptor for activity. Results shown are ECso values of a representative experiment.

Example 268: Cancer cell-targeted wild type or Fe mutant STING-ADC activity in cancer
cell/THPI Luciferase reporter cell co-cultures

[6437 Generation of HER-2Z Fe silent antibodies: Trastuzumab mAb with its Fc region
engineered to abolish Fe effector function {anti-Her2-( AAG)}) was designed with three mutations
in the heavy chain constant region L234A, L.235A, and P329G (AAG; Kabat Eu numbering) was
generated as described in Example 26A.

[644]
m mmmune cells by Her2-targeted STING ADC was evaluated by a cancer cell/THP1-IRF3-

Induction of STING pathway in immune cells: The induction of STING pathway
Luciferase reporter cell co-cuiture assay using SKBR3 human breast carcinoroa cells as described
m Example 26A with test articles Conjugate 8a-2, Conjugate 8, Conjugate 8¢-2, and Compound

1) Table 1A provides the ECso values in THP1-Dual cells co-cultured with SKBR3 cancer cells.

Table 1B

Test Article

Conjusate 8a-2

Conjugate 8

Conjugate 8¢-2

Compound I

ECs (nM)

0.35

200

200

7.4
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[6457 As shown in Table 18, Conjugate 8a-2 with wild type Fc effector function exhibits ~50-
fold increased activity compared to the free agonist, Compound 1, and ~1000-fold increased
activity compared to Conjugate 8f and Conjugate 8¢-2, confirming the role of the F¢ receptor for

activity. Results shown are ECse values of a representative experiment.

Example 27A: Cancer cell-targeted wild type or Fe mutant STING ADC activity in THP1
Luciferase reporter cells cultured on tumor cell antigen-coated plates

[646] Human NaPi2b-derived peptide (QINVTVPSTANCTSPSLCWTDGIQNWTMKN) was
coated onto the surface of each well of a 96-well plate by incubation with the peptide (1ug/mL in
PBS), overnight at 4 °C. The wells were then washed 1x with PBS-T and blocked by incubation
with BSA (3% in PBS-T) for 1 hour at room temperature. After washing with PBS-T (2x), PBS
{1x), and growth medium (RPMI 1640, 10% FBS, 1% penicillin/streptomycin, 1x), a range of
dilutions (0.4 nM to 100 nM based on payload; 3-fold serial dilutions in growth medium) of the
test articles, {Conjugate 8b-1, Conjugate 8f, Conjugate 8¢-1, and Compound 1} were added to each
well and the plate was incubated for 20 nun at 37 °C. THP1-dual reporter cells (50,000} were
added into each well and mcubated for 20 hours at 37 °C 1n a humidified atmosphere of 5% COz.
Cell culture supernatants (20 ul} from each mcubated sarople was added to resuspended QUANTI-
Luc (50 ul) and the luminescent sigual was measured immediately using a SpectraMax MS plate
reader (Molecular Devices). The ECsovalue was determined from the dose response curve. Table

2A provides the ECso valaes in THP1-Dual cells cultured on NaPiZb recombinant peptide coated

plates.

Table 2A
Test Article Conjugate 8b-1 Conjugate 8f  Conjupate 8c-1 Compound
ECse (nM) <(.022 >100 18.99 3.18

(6477 As shown in Table 2, Conjugate 8b-1 with wild tyvpe Fe exhubis ~100-fold increased
activity compared to Compound . Conjugate 8f has no activity and Conjugate 8e-1 has ~1000-
fold lower activity compared to Conjugate 8b-1, confunung the role of the Fe receptor for activity.

Results shown are ECso values of a representative experiment.
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Example 27B: Cancer celi-targeted wild type or Fe mutant STING ADC activity in THP!
Luciferase reporter cells cultured on tumor cell antigen-coated plates

[6487 Human HERZ/ErbB2 protein (His-tagged, ECD, domain IV, 17.1 kDa) derived peptide
was coated onto the surface of each well of a 96-well plate by incubation with the peptide (Tpg/mL
in PBS)Y, overnight at 4 °C and the assay was performed as described in Example 27A except that
3-fold sertal dilutions (0.09 nM to 200 nM based on payload} of the test articles Conjugate 8a-
3, Conjugate 8j, Conjugate 8¢-2, and Compound 1 were used. Table 2B provides the ECso values

m THP1-Dual cells cultured on Her2 recombinant protein coated plates.

Table 2B
Test Article Conjugate 8a-3 Konjugate § Conjugate 8¢-2  Compound 1
FCs0 (nM) 0.36 >200 >200 3.8

[649] As shown in Table 2B, Conjugate 8a-3 with wild type Fe exhibits ~100-fold increased
activity compared to Compound 1. Conjugates 8§ and Conjugate 8¢-2 have no activity, confirming
the role of the Fc receptor for activity, Results shown are ECso values of a representative

experiment.

Example 28A: Activity of tumeor cell targeted NaPil2b ADC in cancer cell/PBMC co-cultures
[650] OVCARS human ovarian carcinoma cells stably expressing nuclear restricted mKate
fluorescent red protein were generated by transduction with IncuCyte© NucLight Red Lentivirus
reagent. Stably transduced cells (designated as OVCAR3-NucRed cells) selected in puromycin-
containing media {2 pg/mb) for two days, were seeded in 96-well tissue culture plates (8,000/well)
and allowed to attach overnight in RPMI-1640 medium with 10% FBS and 1%
penicillin/streptomycin. Culture medium was replaced with fresh media (50 pl). Test articles
{3x concentrated, Conjugate 8b-1 {100, 10, and 1 nM), Conjugate 8f (100, 10, and I nM),
Conjugate 8¢-1 (100 and 10 nM), and Compound 1 (100 and 10 nM); conjugate concentraiions
were based on the payload) were then added to each well in media (80 L) and the plate was
meubated for 20 nun at 37 °C. Frozen human peripheral blood mononuclear cells (PBMCs)
were thawed according to the supplier’s instructions and were added to each well (40,000 PBMCs
m SO pl. media) and the plate was placed i an IncuCyte© hive cell imaging mstrument 1o an

ineubator (37 °C, 5% Oz} and scanned every 4 hours over 2 days. The number of red objects {cancer
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cellsy were quantified using the IncuCyte© Zoom software. Red object confluency  in
each well was normalized to its own T=0 time point red object confluency.

[6517 FIG. 1A plots the red objectconfluency as a function of time and shows the
robust induction of cancer cell killing by PBMCs in response to Conjugate 8b-1 at a 100x lower
pavload concentration compared to Compound §. Conjugate 8 also exhibited activity although at
reduced levels compared to Comjugate 8b. Conjugate 8e¢-1 had significantly lower

activity compared to Conjugate 8b-1.

Example 288: Activity of tumor cell targeted NaPi2b ADC in cancer cell/PBMC co-cultures
[6521 OVCAR3-NucRed celis were seeded in 96-well tissue culture plates (20,000/well) and
allowed to attach 6 thours in RPMI-1640 medium with 10% FBS and 1%
penicillin/streptomycin. Culture medium was replaced with fresh media (50 pL). Test articles
{3x concentrated, Conjugate 8l and Compound 1 {each at 100, 10, and 1 nM)} and Conjugate 8m
{100 nM}; conjugate concentrations were based on the payload) were then added to each well in
media (30 pl.). The assay was perforrued as deseribed in Example 28A except that 30,000 PBMCs
were  used.  The number of red objects {cancer cells) were gquantified using
the IncuCyte® Zoom software.  Red  object numbers i each well was normalized 1o us
own T=0 time poiot red object numbers,

[6531 FIG. 1B plots the red object numbers as a function of time and shows the robust induction
of cancer cell killing by PBMCs in response to Conjugate 81 at a 100x lower payload concentration
compared to Compound 1. Conjugate 8m had no significant activity and the increase m red object
number {cell growth) over time was similar to the unireated conirol. Inset shows that none of the

test articles {100 nM) mhibited growth of OVCAR3-NucRed cells in monocultures.

Example 29: Flow cytometry analysis of CD14, Foy Recepiors, and CD3 expression in
PBMC s and isolated monocyte subpopulations

[654] Frozen human PBMCs (1x10%) were thawed and aliquoted into three tubes: one aliguot was
subjected to human monocyte enrichment [StemCell Technologies] ("CD16 depleted
monocytes™), one aliquot was subjected to human monocyte enrichment without CD16 depletion
[StemCell Technologies] ("enriched monocytes"}, and one aliquot was not subjected to enrichment

{"PBMCs"). For flow cytometry, cells (50,000} from each group were transferred to a U-bottom
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96-well plate in 4-replicates, washed with PBS and stained with live/dead fixable Aqua dead
cell staining dve (Molecular Probes) followed by staining with fluorophore conjugated target
specific {triplicates) or isotype control antibodies (Pacific Blue anti-homan CD14, FITC anti-
human CD3, APC/Cy7 CD16, PE anti-human CD32, PE/Cy7 anti-human CE64). Cells were fixed
and surface expression of the proteins of interest was determined by flow cytometry analysis on
a MACSQuant flow cytometer. Data analysis was performed by FlowJo software. Table 3
provides the frequency (%% of single/tive cells)) of CD14-/CD16+, CDR4+/CDi6+, CD14-
/CD32+, CD14H/CD32+, CD14-/CD64+, CDI4+HCD64+, and CD14-/CD3+ cells in PBMCs,
enriched monocytes, and CD16-depleted monocyte populations
Table 3

Chid+ | CD14- | CD14+ | CDI4- | CDI4+ | CDg- Chi4-
CDi6+ | CDi6+ | CD32+ | CD32+ | Chod+ | CDo4+ Ch3+

Population (%)

PRMCs 1.8+0.1 1200408 155408132.540.51 155409 | 1.0+403 | 475407

Enriched Monocytes | 4.0:0.4 123 641 2| 51412 120.7:0.1 | 41 8+0.1 | 2.760.3 | 3.4:0.5

CD16Depleted | 0 0 130400 | 58605 | 242411 | 46.840.6 | 27201 | 2.5¢1.2
Monocyies

"Gated on single/live cells

{6557 Table 3 shows efficient depletion of CD3+cells and enrichment of monocytes,
and dimmished levels of Chieo positive cells i the Chie-depleted
monocytes post isolation. D64 stanung results mdicate that all CD14 posutive cells express
CD64 (FeyRI) in PBMUCs as well as in the enriched monocyte subpopulations.

[656] FIG. 2 demonstrates efficient depletion of CD3+ cells and enrichment of monocytes,

and diminished levels of CD14 positive cells in the CD 1 6-depleted monocytes post isolation.

Example 30: Cancer cell-killing activity of the Fe-mutant famor cell fargeted Her2 ABC in
in vifrs co-cultures of PBMTs and STING wild type or knock out SKBR3 cells

(6577 Generation of STING knock out single cell clones expressing nuclear restricted
mi<ate fluorescent protein: SKBR3 cells were seeded 1in 24 well plates (50,000/well} and
transfected with a non-targeting sgRNA and three different sgRNAS targeting the human STING
gene using the TrueGuide™ Synthetic gRNA, TrueCut™ Cas9 Protein v2, and Lipofectaming™
CRISPRMAX™ Transfection Reagent from Thermo Fisher according to the manufacturer’s protocol.

sgRNA  sequences were: sgNT  (non-targeting): AAAUGUGAGAUCAGAGUAAU;  sg#3:
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TACTCCCTCCCAAATGCGGT,  sgid CTCGCAGGCACTGAACATCC, and  sghs:
OTTAAACGGGGTCTGCAGCC. Seven days post transfection, single cells were sorted in 96-well
plates containing 100 uL of BMEM with 20% FBS and 1% penicillin/ streptomycin and clones were
formed in 2-3 weeks (media was refreshed once-twice a week). Multiple clones were trypsinized and
expanded to analyze STING expression by Western blots using rabbit monoclonal anti-STING (Celt
Signaling Technologies) and anti-B-Actin (Licor) antibodies. The clones with uo STING protein expression
(as determined by Wesiern blots) were selecied to stably express the nuclear restricted mKate fluorescent
protein as described in Example 28,

[658] Killing assay: STING wild type (sgNT-2: Non-targeting sgRNA, clone 2) and knock out
(sg#3-2: sgRNA#3 clone Z) SKBR3 cells expressing NucRed were seeded in 96 well plates
{15,000/ well) in RPMI with 10% FBS and 1% penicillin/ streptomycin and the PBMC killing assay
was performed as described in Example 29 using Conjugate 8a-3, Conjugate 8j, Conjugate 8¢-2, and
Compound 1 each at 100, 25, 5 and 1 oM (conjugate concentrations were based on the payload).
6391 FIG. 3A and FIG. 3B plot the red object confluency as a function of time and shows the
killing of STING wild type (sgNT-2) SKBR3 cells / PBMC co-cultwres and knock out (sg#3-2}
SKBR3 cells / PBMC co-cultures respectively. Conjugate 8a-3 induced robust killing of both
STING wild type and knock out SKBR3 cells/PBMC cocultures at all doses tested. Conjugate 8}
had high activity at 100, 25, and 5 nM in STING wild type (sgNT-2} SKBR3 cells / PBMC co-
cultures and fow activity in the STING knock out {sg#3-2} SKBR3 cells / PBMC co-cultures.
Compound ¥ showed activity in STING wild type (sgINT-2) SKBR3 cells / PBMC co-cultures at
100 nM only and no activity in the STING knock out (sg#3-2) SKBR3 cells / PBMC co-culiures
at all doses. Conjugate 8¢-2, did not have any activity in either STING wild type {(sgN'T-2) SKBR3
cells / PBMC co-cultures or STING knock out (sg#3-2) SKBR3 cells / PBMC co-cultures.

Example 30A: Activity of tumer cell targeted HerZ ADC and Her2 antibody in STING wild
type or STING knock out SKBR3 cancer cell/PBMC co-cultures

(6607 STING wild type (sgNT-2: non-targeting spgRNA, clone 2) and knock out (se#3-2:
sgRNA#3 clone 2) SKBR3 cells expressing NucRed were co-cultured with PBMCs and killing
assay was performed as described in Example 30 using a dose range of Conjugate 8a-3, Conjugate 8-
(200 nM based on payload, 4x dilution). Unconjugated wild type Fo Trastuzumab and AAG Fe rautant
Trastuzumab were dosed based on the antibody concentration corresponding to Conjugate 8a-3 antibody

concentration. As shown in FiG. 4A and FIG, 4B Conjugate 8a-3 exhibited robust killing of both

254
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STING wild type and knock out SKBR3 cancer cells, whereas the Fc mutant Her2-targeted ADC,
Conjugate 8-f showed killing activity only 1n the STING wild type SKBR3 co-cultures, which was
nearty diminished in the STING knock out SKBR3 co-cultures. Both Fo wild type and AAG
mutant unconjugated Trastuzumab antibodies showed low activity in both STING wildtype and
knock out cancer cell co-cultures. These data demonstrates that the cancer cell killing activity of
the Fc mutant cancer cell-targeted STING-ADC activity in immune cell co-cultures s contributed

from the tumor cell-intrinsic STING activation.

Example 31: Activity of tumor cell targeted NaPilb ADC in cancer cell/human monocyte co-
cultures in the absence of T cells

[6617 OVCAR3-NucRed cells {(generated as described in Example 28) were seeded (15,000/well)
m 96-well CellBind surface tissue culture plates (Corning} and allowed to attach for 6 hours in
RPMI-1640 medium with 10% FBS and 1% penicilin/streptomycin. Culture medium was
replaced with fresh media (S0 uL). Test articles (Conjugate 8b-1 and Compound 1, each at 20 and
4 nM, conjugate concentration based on payload concentration) were then added to each well n
media (50 pL), and the plate was tncubated for 20 nun at 37 °C. PRMUCs, enriched mouocytes, and
CD16-depleted monocyies were prepared as described n HExample 29,
Lave PBMCs (30,000/well), enriched oonocytes {20,000/ well}, and CD1o-depleted
monocytes (20,000/well} were then added to the wells 1n culture medium (50 pl) and the plate
was placed 1o an IncuCyte® live cell imaging instrument 1o an incubator (37 °C, 5% (1) and
scanned every 4 hours over 2 days. The number of red objects {cancer cells) were quantified using
the Inculyte© Zoom software.  Red  object confluency  in  each well was normalized  to its
own T=0 time point red object confluency. The red object confluency 15 plotted in FIGs. SA to
SC as a function of time and shows that CD3+ T cell-depleted mounocyte populations have
comparable cancer cell killing activity in response to tumor cell-targeted ADC activity. Conjugate
8b-1, at 4 nMand 20 nM payload concentrations induced robust killing of OVCAR3-NucRed
cancer cells by PBMCs (FEG. SA), enriched monocytes (FEG. 88), and CD16 depleted monocytes
(FIG. 53C). Compound 1 at 20 oM induced cancer cell killing only in enriched monocyte and

CD16-depleted monocyte co-cultures.
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Example 32: In vitre measurements of human CXCLID and cell binding of HER?2 targeted
Antibody Drug Conjugates to HCC1954 human breast cancer celi line

[662] HCC1954 breast cancer cells were grown to ~83-95% confluency in RPMI 1640
medium supplemented with FBS (10%) and penicilbin/streptomyein (1%). Cells were harvested
and added to weils of a 96-well flat bottom plate (40,000/well) and incubated overnight at 37 'C,
5% CQOn. Celis were then treated with test HERZ antibody-drug conjugates (20 pL} as indicated
Table 4, at concentrations ranging between 1 pM and 10 uM, and incubated for 24 hours at 37 °C,
5% COn. Plates were centrifuged (300 g, 5 minutes), the supernatants were collected {100 mL) and
subjected to ELISA analysis for human CXCL10 (Human CXCL10/1P-10). Developed plates were
read at ODuso on a SpectraMax M3 plate reader. The values for each treatment were plotted, and
ECs0 values calculated with GraphPad Prism software using a four-parameter curve fitting.

[663] For the determination of cell binding of HER2 antibody-drug conjugates to HCC1954 cells
were grown to ~80-95% confluency in RPMI 1640 medium supplemented with FBS (10%) and
peniciliin/streptomycin {1%). Cells were harvested and added to wells of a 96-well V bottom plate
{50,000/well}. The cells were pelleted (300 x g, 5 nunutes) and resuspended in solutions of test
HERZ antibody-drug comgugates as mdicated in Table 4 at concentrations ranging between 0.01
nM and 100 nM and incubated on ice for 3 hours. Cells were then washed i 1ce cold PBS (3x),
pelleted (300 g, S minutes), and ncubated with detection antibody (Goat Anti Human IgG -Alexa-
647 (H +L chain) for 1 hour at 4 °C. Cell suspensions were pelleted (300 g, 5 minutes), washed 3
times in ice cold PBS, and fixed by resuspending in solution of paraformaldehyde (2%
Resuspended cells were then subjected to flow cytometry analysis on a MACS Quant Flow
Cytometry. Single events (10,000) were collected for analysis. Population gating and Mean
Fluorescent Intensity (MF1) analysis was performed with Flowlo Sofiware.

[664] Table 4 sommarizes the mean ECso values for cell binding and CXCL10 nduction i

HOC1954.

Table 4
Test Articles DAR gé(i?nlsi\fiLIS% ?ii\i)]imdmg ECso
Conjugate 25 6.6 0.13 ND
Conjugate 48 6.5 017 ND
Conjugate §-2 6.8 0.51 ND
Conjugate 28 6 0.16 1.0
Conjugate 29 55 0.18 ND
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Test Articles DAR ?;‘fﬁzs{f LISA igigﬁmdmg ECso
Conjugate 62 6.5 0.20 ND
Conjugate 64 6.4 0.22 ND
Conjugate 58 6.5 2.3 ND
Conjugate 74 6.9 3.4 ND
Conjugate 78 7.4 2.7 ND
Conjugate 28 & 0.16 1.0
Conjugate 82 7 0.17 ND
Conjugate 52 7.7 0.12 2.3
Conjugate 50-1 7. 0.13 ND
Conjugate 66-2 5.3 1.38 ND
Conjugate 32-1 6.5 1.23 2.4

ND = Not Determuned

[6651 As shown in Table 4, treatment of HCC1954 cells with Her2 targeted antibody-drug
conjugates resulted i sub- to low nanomolar ECso values for induction of CXCL10. Where
determined, ECso values for binding of Her2 targeted ADCs to HCC1954 cells were also m the

low nanomolar range.

Example 33: Activity of tumor cell targeted HERZ Antibody Drug Conjugates in cancer
cell/PBMC co-caltures

[666] Cancer cell killing activity: SKBR3 human breast cancer cells stably expressing the
nuclear-restricted mKate fluorescent protein were generated as described in Example 28A and
designated as SKBR3 NucRed cells. 20,000 cells {per well} SKBR3 NucRed cells were seeded in
96-well tissue culture plates and allowed to attach 6 hours in 50 gL of RPMI-1640 medium with
10% FBS and 1% penicillin/streptomycin. A range of difutions (0.0.1 nM to 200 nM based on
pavload; 4-fold serial dilutions in growth medium} of the 50 pl test articles {Conjugate 8a-2,
Conjugate 8§, Conjugate 8¢-2 and Compound 1) were added to each well and the plate was
meubated for 20 min at 37 °C. PBMCs or primary human monocytes (isolated from PBMCs as
described m Example 29} (50,000} were then added to each well and the assay was performed as
described in Example 28, Table 5 shows the ICso values (killing activity) of the test articles in

cancer cell / PBMC and isolated primary human monocyte co-cultures {cancer cell killing activity).
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Table 8
Test Article Conjugate 8a-2 Conjugate 8- omjugate 8¢-2  Compound 1
ECso (0¥ - PBMC 0.03 0.91 NA Q.51
[Cs0 (nM) - Monocyte [0.05 1.0 NA 8.32

(6677 As shown 1n Table 5, Comjugate 8a-2 exlubited ~300x and ~150x greater potency
compared to Compound 1 in PBMC and monocyte co-cultures, respectively. The potency of
Conjugate 8-§ was ~30x and 80x lower relative to Conjugate 8a-2 in PBMC and monocyte co-
cultures respectively. Comjugate 8¢-2 had minimal activity in both PBMC and monocyte co-
cultures.

[608] CXCLIO induction: Table 6 shows the ECso values of the test articles 1 cancer cell /

PBMC and 1solated primary human monoeyie co-cudiures for CXCL10 induction.

Table 6
Test Article Conjugate 8a-2 Conjugate 8- Conjugate 8¢-2  Compound |
ECs (M) - PBMC 1006 235 NA 26,13
ECse (nM) - Monocyte |0.04 2.05 NA 31.10

[6691 As shown in Table 6, Conjugate 8a-2 exhibited ~400x and ~700x greater potency for
CXCL10 mduction compared to the Compound 1 in PBMC and monocyte co-cultures,
respectively. The potency of Conjugate 8-§ was ~30x lower relative to Conjugate 8a-2 i both
PBMC and monocyte co-cultures. Conjugate 8¢-2 had muumal activity 1n both PBMC and
monocyte co-cultures.

(6707 Type HE IFN induetion: Co-cultures of SKIBR3 cells and PBMCs were set up as described
above to analyze the mduction of Type I Interferons in supersatants 24 hours post treatment
using a human IL29/IL28b ELISA kit. Table 7 shows the ECso values of the test articles in cancer

cell/PBMC co-cultures for IL29/11.28b induction (IFNAT / A3},

Table 7
Test Article Conjugate 8a-2 Conjugate 8- omjugate 8¢-2  Compound 1
FCse (nM) - PBMC  0.08 0.54 NA 28.30

[6711 As shown in Table 7, Conjugate 8a-2 exhibited ~400x greater potency for IL29/IL28b

mduction compared to the Compound 1 i PBMC co-cultures. The potency of Conjugate 8- was
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~6x lower relative to Conjugate 8a-2 in PBMC co-cultures. Conjugate 8¢-2 had minimal activity
m PBMC co-cultures

[6727 The data in Tables 7 -9, demonstrates that mutation in the Fe region of ADC that abrogates
FeyR interactions reduces but does not eliminate the cancer cell killing activity of the targeted

ADC thereby suggesting an Fe-independent contribution of the ADC.

Example 34: Induction of STING pathway in immune cells

[673] The induction of STING pathway nimmune cells by Her2-targeted STING ADC
was evaluated by a cancer cell/THPI1-IRF3-Luciferase reporter cell co-culture assay. SKOV3
human ovarian adenocarcinoma cells were seeded in 96-well CellBind surface tissue  culture
plates (20,000/well) and allowed to attach for 6 hours in McCoy’s 3a medium with 10% FBS and
1% penicillin/streptomycin. A range of dilutions (0.01 nM to 300 nM based on paylcad; 4-fold
serial dilutions in growth medium) of the test articles Conjugate 32-5, Conjugate 32e and
Compound 30 were added to each well and the plate was incubated for 20 min at 37 °C. 50,000
THP1-dual reporter cells were then added to each well and the incubation continued for 20 hours
at 37 °Cin a hunudified atmosphere of 5% CO». Cell culture supernatants (20 pl.) from each
mcubated sample was added to resuspended QUANTI-Luc {50 uL.) and the luminescent signal for
IRF3 was measured vomediately using a SpectraMax MS plate reader (Molecular Devices). The
ECso value was determined from the dose response curve. Table 8 provides the ECso values n
THP1-Dual cells co-cultured with SKOV3 cancer cells.

Table 8

Test Article Conjugate 32-5| Conjugate 32¢ | Compound 38
ECs (nM) 0.78 NA 38.51

[674] As shown in Table 8, treatment of SKOV3 and THP-1 co-cultures with Her2-targeted
ADCs resulted in subnanomolar to low nanomolar ECso values for induction of STING pathway

in the THP-1 imnmune cells.

Example 35; Activity of tumor cell targeted HER?2 Antibody Drug Conjugates in cancer
cell/PBMC co-cultures
(6757 CXCL1Y induction: Calu3 human lung adenocarcinoma celis were seeded in 96-well

tissue culture plates and allowed to attach overnight at 37 °C, 5% CO: in 100 uL of EMEM

150G

S
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medium with 10% FBS and 1% penicillin/streptomycin. Culture medium was replaced with fresh
media (100 pl). Arange of dilutions (0.0.1 nM to 200 nM based on payload; 4-fold serial
dilutions in growth medium) of the 50 pb test articles {(Conjugate 32-4, Compound 3¢ and
Conjugate 32b-1 were added to each well and the assay was performed as described in Example
33-CXCL10 induction. Table 9 shows the ECso valnes of the test articles in cancer cell / PBMC

and cancer cell monocultures for CXCL10 mduction.

Table ¢
Test Article Conjugate 32-4 Compound 30 Conjugate 32b-1
ECs (aM) - PBMC 006 160.20 NA

[6761 As shown in Table 9, Conjugate 32-4 exhibited subnanomolar potency compared to
Compound 36 in cancer cell/PBMC co-cultures and monccultures respectively. Conjugate 32b-1

had minimal activity 1 both cancer cell/PBMC co-cultures and monocultures.

Example 36: Activation of the STING pathway in cancer cell monocultures in the presence
of conditioned media from untreated mmune cell caltuves

[677] Conditioned media was prepared by culturing 1.5 x 10%mL PBMCs (two different donors),
1 x 10%mL primary monocytes (isolated from PBMCs from two different donors, as described in
Example 293, or 1 x 10%/mL THP! cells in RPMI-1640 medium with 10% FBS and 1% penicillin/
streptomycin for 24 hours at 37 °C, 5% Oq, in an incubator. The supernatants were collected and
spun down at 2000 rpm for 10 min to remove any cells. SKOV3 cells were seeded in 96 well plates
{30,000/well} and allowed to attach overnight in RPMI-1640 mediom with 10% FBS and 1%
pemcii/streptomycin. Culture medium was replaced with etther 100 uL/well of fresh media
{control} or conditioned media from uontreated mmune cells followed by the addition of
Compound 1 (50 uL/well, 100 oM final concentration) or control media {no treatment} to each
well, After incubation for 24 hours at 37 °C, 5% 2 supernatants from the 96 well plates were
analyzed for CXCL10 production using a human CXCL10 ELISA kit. Table 10 shows the O.D.

450 values for CXCL10 produced by the SKOV3 cancer cell monocultures.

260
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Table 18

Conditioned Media | -O.B, 456 (:.m}tr{si ‘ 0,}), 456
{No STING agonist freatment) + 180 nM Compound {

None 0.02 +/- 0.028 0.16 +/- 0.038
PBMC (Donorl) 0.47 +/- 0.058 2.22 +/-0.084
PBMC (Donor2) 0.13 +/-0.019 0.83 +/- 0086
Monocyte (Donorl} 0.04 +/- 0.010 1.62 +/- 0.050
Monocyte (Donor2) 0.21 +/-0.018 0.97 +/-0.142
THPI 0.00 +/- 0.007 0.18 +/- 0.043

[678] As shown i Table 10, SKOV3 cells responded to STING agomst treatment m
monocultures only in the presence of conditioned media from PBMCs and primary human
monocytes but not from THP1 cells, thereby suggesting that PBMCs or primary human monocytes

secrete factors that can sensitize cancer cells to STING agomst treatment.

Example 37: Tumor Growth Response to Administration of HER2Z Antibody-Drug
Conjugate in SKOV3

[6791 Female CB.17 SCID mice were moculated subcutaneously with SKOV3 haman ovanan
cancer cells (10 x 10° cells per mouse). Animals were randomized into treatment groups when
tumor volumes were between 63-75mm’ (mean = 65.4mm’/eroup) (n=10/group). Vehicle,
Trastuzumab (3/0 mg/kg), BABZE STING agonist (0/5 mg/kg), Conjugate 8¢-1 {1/0.04 mg/kg or
3/6.12 mg/ke), or Conjugate 8a-1 (1/0.03 mg/kg or 3/0.09 myg/ke) were dosed intravencusly as a
single dose on day 1 (all doses are given by antibody/payload). Transient body weight loss, within
acceptable limits, was observed 2-3 days following treatment, with no additional chinical
observations, for diABZI STING agonist (0/5 mg/kg) and Conjugate 8e-1 (3/0.12 mg/kg). Body
weight loss at later time-poinis correlated with tumor progression, mdicating tumor model-induced
cachexia.

[6807 K. 6 provides the results for the tumor volumes of SKOV3 tumor-bearing mice treated
with Trastuzumab, diABZI STING agonist, Conjugate 8¢~1, Conjugate 8a-1 or vehicle. Treatment
with Trastuzumab (3/0 mg/kg), dIABZE STING agonist (0/5 mg/kg) or Conjugate 8e-1 (1/0.04
mg/kg or 3/0.12 mg/ke) resulted 1n 475, 36.9, 13.5 or 25.5 % TGH, respectively. Treatment with
Conjugate 8a-1 {1/0.03 mg/kg or 3/0.09 mg/kg) resulted 10 86.5 and 100% tumor regression,

respectively.

261
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Example 38: Serum Cytokines Following Administration of HERZ Antibedy-Drug
Conjugate in SKOV3

[681] Female CB.17 SCID mice were inoculated subcutaneously with SKOV3 human ovarian
cancer cells {10 x10° cells per mouse). Animals were randomized into treatment groups when
tumor volumes were between 108-172 mm” (mean = 128-131.6 mm’}). Vehicle, diABZI STING
agonist {0/5 mg/kg}, Conjugate Be-1 (3/0.12 mg/kg) or Conjugate Ba-1 (3/0.09% mg/kg) were
administered mtravenously on day 1 (all doses are given as antihody/payload, n=10 for each
group}. Serum was collected at 6, 12, 24, and 72 hours post-dose (n=S5 per group) and snap-frozen
on dry ice for serum cytokine analysis. Tumors were collected at 12 and 72 hours post-dose (n =
5 for each time point) and processed info formalin-fixed paratfin embedded (FFPE) blocks.

[682] Serum cytokines (Fotaxin, G-CSF, GM-CSF, IFNy, W-1g, 1L-18, 1L-2, 1L-3, 1L-4, 1L-5,
1L-6, IL-7, [L-9, IL-10, IL-12 (p40), IL-12 (p70), IL-13, IL-15, IL-17, CXCL10 (IP-10), CXCL1
(KC), LIF, LIX, MCP-1, M-CSF, MIG, MIP-1¢, MiP-1B, MIP-2, RANTES, TNFo, and VEGF)
were avalyzed using mouse cyiokine/chemokime magnetic bead panel on a FlexMap3D Lumivex
mstrument. Belysa Iromunoassay Curve Fitting Software was used for data analysis.

[683] FIGS. 7TA-TH provide measured cytokines as a function of time. Only cytokines with a
measurable mcrease relative to vehicle control are shown (CXCL-10 (IP-10), T1-6, TNFu, IFNy,
CXCLI(KO), MIG, MIP-1a and RANTES). Tnserts in each plot show cytokine levels induced by
Conjugate 8a-1 and Conjugate 8¢-1 relative to vehicle. The intravenously administered diABZR
STING agonsst induced significantly higher levels of serum cytokines than Conjugate 8a-1 or
Conjugate 8¢-1, with fold differences as high as 100 fold for 106 and as low as 6 fold for CXCLI0.
For most cytokines, there was no significant difference between control and targeted ADCs, and
few cytokines showed difference between the vehicle control and the ADCs. Y-axis scales in the
matn plot and insert emphasize the difference between dABZI STING agonist and the rest of the

treatments i this study.

Example 39A: PD Responses Following Administration of HER2 Antibody-Drug Conjugate
m SKOV3
[6847 Six-week-old female CB.17 SCIHD were inoculated subcuianecusly with SKOV3 human

ovarian cancer cells (10 x 10° cells per mouse). Animals were randomized into treatment groups
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when tumor volumes were between 75-126 mm’® (mean = 94.5-96.7 mm’/group). Vehicle,
Conjugate 8¢-1 (3/0.12 mg/ke) or Conjugate 8a-1 (3/0.09 mg/kg}, Conjugate 8¢-1 (3/0.12 me/kg)
or Conjugate 8a-1 {3/0.09 mg/kg) were administered mtravenously on day 1 (all doses are given
as antibody/payload, n=12 for each group). Serum was collected at 6, 12, 24, and 72 hours post-
dose {n=6 for each group) and snap-frozen on dry ice for serum cytokine analysis {(data not shown}.
Tumors were collected at 12 and 72 hours {n=6 for each group) and fixed i FFPE blocks for
further processing.

[685] For Real Time qPCR Analysis, RNA was extracted from the F¥PE blocks using the Qiagen
Rneasy FFPE kit. Samples were equalized based on nanodrop reading and cDNA produced using
the Thermofisher SuperScript IV VILO Master Mix with exDNase Enzyme Gene expression
assays for mouse CXCL10, interferon-beta, and 1L-6 were set up with the TagMan Fast Advanced
Master Mix. ABI assays for mouse Interferon-f (IFNb), 1L-6 and CXCLI0 were used with
GAPDH, and RPL30 as housekeepers. Levels of mRNA relative to GAPDH were calculated using
228T method.

[686] FIGS, 8A-8C provides levels of mouse CXCLAO, Interferon-f, and -6 mRNA m
SKOV3 tumors measured at 12 and 72 hours. Treatment with Conjugate 8a-1 resulted in the
highest fevels of CXCL10, Interferon-B, and 11-6 mRNA at 12 hours relative to the Vehicle or
Conjugate 8¢-1. For Conjugate 8a~-1, CXCL10, Interferon-B, and IL-6 mRNA levels all decreased
at 72 hours.

[687] FIG. 9 provides CD4S mmmunohistochemistry (JHC) staining of FFPE tumor tissue
sections with rabbit anti-Ci435 monoclonal antibody at 12 and 72 howrs for Conjugate 8a-1,
Conjugate 8¢-1 or vehicle. As shown, there was increased {D45-positive mouse immune
cell mfiltration into the SKOV3 tumors in SCID mice at 72 hours post treatment with Conjugate

Sa-1.

Example 398: Expression of STING pathway genes in SKOV3 human tumor xenografts in
SCID mice in response to HERZ Antibody-Drug Conjugate,

[688] Female CB.17 SCID mice were inoculated subcutaneocusly with SKOV3 human ovarian
cancer cells and treated with Conjugate 8a-1 (3/0.09 mg/kg} as described in Example 38. Tumors
were harvested and processed into FFPE as described in Example 31. RNA was extracted using

the Qiagen Rueasy FFPE kit according to kit instructions. 150 ng RNA per sample was analyzed
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on NanoString nCounter Max system using the nCounter pan-cancer human or mouse immune
profiling panels and nCounter Standard Master Kit. Tables 11 shows the log2 fold changes of

selected STING pathway genes at 12 hours.

Table 11
Huaman Mouse
Gene Name L{fgz fold Sed Error L?gz igid S¢d Error
Change Change
CXCLI0 11.7 1.11 8.02 0.482
TENBI 926 1.02 4.82 1.13
TFIT2 7 88 0.229 7.12 0.435
IFIT1 65.96 0.31 5.81 (.396
ISG1S 6.67 0.36 5.79 0.382
IL6 5.94 0.749 6.36 0.647
IRF1 5.48 0.14 4.83 0.125
MX1 5.4 0.324 6.68 0.542
IFIHT 5.07 0.223 4.43 0.36
IRF7 41 0.322 472 0.403
TFNA] 6.52 0.695 Not Applicable
IFNAZ 4.6 0.603 Not Detected

[689] As shown wn Table 11, a single admunstration of Conjugate 8a-1 resulted v marked
mduction of both mouse and human STING pathway genes, suggesting that the tumor-targeted

STING agonist ADCs may induce tumor-intrinsic STING pathway activation in tumors i vivo.

Example 40: Pharmacokinetic analysis of Her-2 targeted ADC in CB.17 SCID mice

[690] Ten-week-old female CB.17 SCID mice were dosed intravenously as a single dose on day
1 with vehicle or Conjugate 8a-1 (3/0.1 mg/kg) {doses are given as antibody/payload, n=3 for each
group). Blood was serially collected from all animals at 1, 24, 48, 72, 96, 168, 240, and 336 houwss
following treatment (n=3 for each group). Whole blood was immediately diluted 1:10 with acidic
buffer (0.6% BSA (wiv), 5 mM EDTA 10 100 mL PBS + 15.34mi 10 mg/ml ciiric acid), for a
total volume of 0.1 mL. Diluted whole blood was snap-frozen on dry 1ce and stored at -80 °C until
analysis for total antibody and conjugated drug.

[691] FIG. 10 provides the resulis for circulating plasma concentrations of total antibody and

conjugated drug. Plasma concentrations of ~25.1 pg/mL and ~0.46 ug/mL were achieved for total
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antibody and conjugated drug, respectively, and a corresponding clearance rate of ~6.71
mb/day/kg for total antibody and ~20.2 ml/day/kg for conjugated drug.

(6927 Similarly, Conjugate 32-3 (1.14/0.04 mg/ke) was administered, and total antibody and
conjugated drug was assessed at 0.25, 24, 72, 168, 240, and 336 hours. Data is reported in Table

12.

Table 12

Cmax (ng/mL} | Half-life {day} AVCon Cl_obs
{(Day*ng/mL} {(mL/Day/Kg)
Conjugated 562+ 16 6.43 =115 2880 + 468 1424251
Drug
Total Antibody 12200 + 1160 8694120 96300+ 7190 119+ 088

Example 41: Expression of STENG pathway genes in SKBR3 cancer cell / PBMC co-
cultures in response to Her2-targeted STING agonist ADC treafment.

[693] Namostring Analysis: Cancer cells were seeded (250,000 cells/well) in duplicates 1o 12
well plates mwm 075 ml culture mediom (RPMI-1640 mediom with 10% FBS and 1%
pentcillin/streptomyein} and allowed to attach at 37 °C o a 5% COz mncubator overnight. Culture
medium was removed and Conjugate 8a-3 or vehicle was added into the wells in 0.5 mL culture
medium at a fival concentration of 50 nM (based on payload). 500,000 PBMCs per well were
added to each well in 0.5 mL medium. After 5 hours of incubation at 37 °C, the suspended cells
were ¢collected m an Eppendorf tube and spun down briefly. Supernatant was removed and the tube
was placed on e, The attached cells were lysed with the RNA lysis buffer and transferred onto
the suspension cell peliet. RNA was extracted using the (iagen Roeasy mim kit according to kit
mstructions. 150 ng RNA per sample was analyzed on NanoString nCounter Max system using
the nCounter pan-cancer human immune profiling panel and nCounter Standard Master Kit.

[694] Table 13 shows the log2 fold changes of the selected STING pathway genes by Conjugate
8a-3 vs vehicle treatment (5 hours) in SKBR3 cancer cell and PBMUC co-cultures in vitro. 50 nM
Conjugate 8a-3 treatment led to marked induction of STING pathway genes and the type HI

interferons (IFNAD and IFNA2), confirming that the tumor-targeted STING agonist ADCs
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treatment induces STING pathway genes as well as Type HI Interferons also in in vitro cancer /
mmmune cell co-cultures.

Table 13

ELog2 fold P-value
Gene Name ) Std Error
Change
TFNAL 10.7 0.207 S17E-08
IFNA2 12.5 0.318 2. 04E-07
CXCLIO 7.86 0.0538 2.85E-10
IFNB1 9.76 0.0493 6.25E-11
TFIT2 915 0.393 2.72E-06
IFIT1 8.08 0.0834 2.49E-09
ISGIS 6.73 0.182 2. 73E-07
IL6 8.55 0.382 3.32E-06
IRF1 6.99 0.171 1.65E-07
MX1 448 0.0876 5.41E-08
IFIH1T 4.2 0.0853 6.49E-08
IRF7 3.45 0.15 2.92E-06

[6957 gPCR Analysis of type HI interferon genes: SKBR3/PBMUC co-cultures were set up as
described above and treated with 50 nM and 1 oM {based on payload) of Conjugate 8a-3 or
Conjugate 8¢-2 for 5 hours. Cells were harvested and RNA was extracted as described above.
qPCR analysis was performed as described in Example 39A. ABI assays for haman IFNAT (1L29),
IFNAZ (IL28a), and IFNA3 (IL28b) were used with GAPDH, and ACTB as housekeepers. Levels
of mRNA relative to GAPDH were calculated using 2"AACT method as shown in Table 14.

Table 14

Relative mRNA Expression
Treatment
FFNAL (1129 EFNAZ (EL28a) TFINAL3 (1L28h)
Conjugate §a-3 — 50 nM 190.5£ 189 327425 27.7+12
Conjugate 8a-3—- 1 nM 89+12 20164327 297420
Conjugate 8e-2 — 50 nM 1.8£25 ¢ 0
Conjugate 8¢-2 —1 nM 0 G 0
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[6961 Table 14 shows the mRNA expression of type Il interferons relative to the house keeping
genes in response to targeted ADC and control ADC treatments of the cancer cell / PBMC co-
cultures. Conjugate 8a-3 treatment at both 50 nM and 1 oM pavicad dose induced marked
upregulation of type Il interferon genes. Conjugate 8¢-2 treatment did not mduce type IH

mterferons significantly at the doses used in this experiment.

Example 42: Induction of Type HI Interferons in STING wild type or knock out SKBR3
cancer el and PBMC co-cultures

[697] STING wild type or knock out cancer cell (as described in Exaraple 30) and PBMC co-
cultures were treated with Conjugate 8a-3, Conjugate 8j~1, Conjugate 8¢-2 and Compound 1
{0.0.1 nM to 200 nM based on pavload; 4-fold serial dilutions) and Type IHI Interferons IFNAT/
TFNA3 (IL29/1.28b) cytokines were measured as described in Example 33 — Type I lnterferon
Induction.

[698] 'Table 15 shows the Type I Interferons IFNAY/ IFNA3 (IL29/11.28b} cytokine production
i STING wild type or STING knock out SKBR3 and PBMCC co-cultures in response to Conjugate

8a-3, Conjugate 8j~1, Conjugate 8¢-2 and Compound 1.

Table 15

Conjugate 8a-3 Conjugate 8j-1 | Conjugate 8¢-2 | Compound 1
Cancer Cell Line | ECs Bmax | ECsy | Bmax | ECsy | Bmax | ECs | Bmax

(nM) | (ODuss) | (oM | {OBuso) | (aM) | (ODused | (M) | (OBuse)
STING wildtype | 14 26 (.89 26 | NA 18 | 493 | 05
STING knock out ) ) )

v A 0.19 7 N/ 3 N 32 J /

(sSRNA#3) 1 0 NA 0 NA { NA 0
STING koock out e - N - .
(soRNA#4) .27 0.7 NA 0.1 NA 8.1 NA Y

(6991  Both Conjugate 8a-3 and Conjugate 8j-1 induced robust Type 1 Interferons IFNAT/ TFNA3
(1L.259/11.28b) cytokine production in STING wild type SKBR3 cell co-cultures. Compound 1 also
mduced Type I Interferons IFNAL/ IFNA3 (IL29/1L28b) production in this co-culture setting but
with a ~400x lower ECso concentration whereas Conjugate 8¢-2 had no significant activity. The
amount of IFNAL/ IFNA3 (IL29/28b) production i the STING knock out SKBR3 cell co-cultures
was markedly reduced in response to all treatments as evident from the very low Bmax (OD450})

levels.
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Example 43A: Effect of IFNAL (1129} or IFNAZ (IL.28A) neutralizing antibodies on the
killing activity of the Her2-Targeted STING ADC in cancer celi and PBMC co-caliures
(7607 Cancer cell killing activity: SKBR3 and PBMC co-cultures were conducted as described
in Example 33 — Type 1 Interferon Induction to assess the killing activity of Conjugate 8a-3 (1
nM or 0.1 nM based on pavicad) in the presence of IFNAT (1L29) or IFNAZ (1L28b) neutralizing
antibodies (10, 2, 0.4, 0.08 ug/mL}. As shown in FiG. 11 the IFNAL nevtralizing antibody at 10,
2, and 0.4 ug/ml. mhibited the cancer cell killing activity Conjugate 8a-3 at 0.1 nM (based on
payload) in PBMC co-cultures. No inhibition was observed with the IFNA1 antibodies when
Conjugate 8a-3 was used at the 1| nM {based on payload) IFNA2 neutralizing antibodies did not

inhibit cancer cell-killing activity even when Conjugate 8a-3 was dosed at 0.1 nM

Example 438: IFNAL/ FFNA3 (L29/28b) cytokine induction

[701} Sister plates of the assay described in Example 43A were used to analyze IFNAL/ IFNA3
{11.29/28b) in the supernatants 24 hours post treatment using a human IL29/28b ELISA lat as
described n Example 33 — Type I Interferon Induction. Table 16 shows the OD450 values

obtained from each condition.

Table 16
Conjugate | ., - IFNAL/ IFNA3
sz | ENAMMAD | )
(nM) {pg/mL) (OD450)
0 2.996 + 0.028
10 1470 % 0.071
1 nM 2 §.584 £ (0.099
0.4 1491 £ 0.071
0.08 1464 £ 0.077
0 2166 40,023
10 0.034 0014
0.1 1M z 0,021 % 0.008
0.4 0.048 - 0.011
0.08 0,100 £ 0.014

Example 43C: CXCL18, IFN, 1L6, and TNFo Cytokine Induction,
[702] Supernatants from Example 43B were used to analyze for CXCLIG, IFN, 116 and TNFq

cytokine production using a human cytokine/chemokine magnetic bead panel on a FlexMap3D
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Luminex instrument. Belysa Immunoassay Curve Fitting Software was used for data analysis.
Table 17 shows the CXCL10, IFNS, IL6, and TNFua cytokines detected in the supernatanis.
Table 17

Q"f;‘ff’m IFNAL mAb | CXCL16 IFNG IL6 TNFa
(&{) (pg/mL) {pg/mL) {pg/mL} {pg/mL) (pg/ml)
0 1187 231 99+ 95 4228 4292 0 468+ 863
10 Q271225 61 £59 2191+ 1943 43+£558
1 nM 2 1106 £ 1679 7191 2831 £ 2609 54+ 29
0.4 11283 £ 449 T6+77 3735 £ 4562 T1+£96
0.08 1155344 104 + 206 4475 £ 7255 17042772
O 1189+ 75 32409 RO6+£ 1179 S24+74
10 30641360 3415 774 56.6 16+38
0.1 nM 2 325+ 982 2409 274154 12£05
0.4 435 £ 186.6 S£272 42 £ 21 4 16+£05
0.08 695 £173.0 1516 171+ 141 22410
[703] Together these data demonstrate that Type I Interferon production is important for the

tumor cell-targeted STING-ADC activity, especially at the low concentrations.

Example 44: Tumor Growth Respomse to Administration of NaPiZbh Antibedy-Drug
Conjugate in OVCAR-3

[704] Five week-old female UB.17 SCID mice were inoculated subcutaneously with OVCAR-3
cells (S x 10° cells per mouse) Antmals were randomized into treatment groups when tumor
volumes were between 52-180mm’ (mean: 93-94 mm/group). Vehicle, IABZI STING agonist
0/S mg/kgy, Conjugate 8e~1 (3/0.12 mg/kg), Conjugate 8b-1 (3/0.09 myg/kg), or Conjugate 8f
{3/0.12 mg/kg) were dosed mtravenously as a single dose on day 1 (all doses are given by
anttbody/payload, n=8 for each group group). Transient body weight loss was ohserved 3-13 days
followmng treatment with no additional clinical observations for dtABZI STING agonist (0/5
mg/kg), Comjugate 8e-1, Conjugate 8b-1 and Conjugate 8F

[70S7 FIEG. 12 provides the results for OVCAR-3 tumor-bearing mice treated with vehicle,
BABZI STING agomst, Conjugate 8e-1, Conjugate 8b-1 or Conjugate 8{. When compared with
vehicle control, treatment with Conjugate 8e-1 (3/0.12 me/kg) resulted in a mean increase i tumor

growth of 70.6%. Treatment with IABZI STING agomist (0/5 mg/kg) resulted in 42.7% TGL
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Treatment with Conjugate 8b-1 (3/0.09 mg/ke) resulted 1n 98 4% TGL Treatment with Conjugate

&f resulted 1n 83.1% TGL

Example 45: Tomeor Growth Response to Administration of Chimeric (higGil-migG2a)
NaPi2b Antibody-Drag Cenjugate in OVCAR-3

[706] Female CB.17 SCID mice were inoculated subcutaneously with OVCAR-3 human ovarian
cancer cells {5 x 10° cells per mouse). Animals were randomized into treatment groups when tumor
volumes were between 53-223 mm® (mean = 112-122mm’/group). Vehicle, Conjugate 8d-2 (3/0.1
mg/ke), or Conjugate 8e (3/0.1 mg/kg) were administered intravenously on day 1 (ali doses are
given as antibody/payload, n=8 for each group). Transient body weight loss within acceptable
Iimits was observed 3-15 days following treatment with no additional clinical observations for
Conjugate 8d-2 (3/0.1 mg/ke) and Conjugate 8¢ (3/0.1 mg/kg).

[7077 FiG. 13 provides the results for the tumor volumes of OVCAR-3 tumor-bearing mice
treated with vehicle, Conjugate 84-2 or Conjugate 8e. Treatment with Conjugate 84-2 (3/0.1

mg/kg) resuited tn 37.3% TGL Treatment with Conjugate 8e (3/0.1 mg/'kg) resulted 1 93.8% TGL

Example 46: Tumor Growth Response to Administration of Target C Antibody-Drug
Conjugate in a Triple Negative Breast Cancer Xenograft Model

[708] Hight-week-old female NCr nw/nu mice {Charles River Laboratories} were implanted with
human triple negative breast cancer {TNBC) tumor fragments {1 mm’) expressing Target C.
Amimals were randomized into treatment groups when tumor volumes were between 63-108mm’
(mean = 80.7-82 mm’/group). Vehicle, diABZI STING agonist (0/5 mg/kg), Conjugate 8c-1
{1/6.04 mg/kg), or Conjugate 8h (1/0.04 mg/kg) were dosed intravenously as a single dose on day
1 {all doses are given a3 antibody/pavload, u=9 for each group). Transient body weight loss within
acceptable limits was observed 2 days following treatment with no additional chimcal observations
for ABZI STING agomst {0/5 mg/kg).

(7097 FIG. 14 provides the results for the tumor volumes of human TNBC tumor-bearing mice
treated with vehicle, diABZI STING agonist, Conjugate 8¢-1, or Conjugate 8h. Treatment with
dIABZE STING agonist {0/5 mg/kg) resulted in 52.4% TGIL Treatment with Conjugate 8¢-1

resulted in 35.1% TGL Treatment with Conpugate 8k {1.1/00.4 myg/ke) resulted in 51.8% TGL
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Example 47: Tumor Growth Response o Administration of Target D Antibody-Drug
Conjugate in Colon Cancer

[710] Sevento eight-week-old female CS7BI/6 mice were inoculated subcutaneously on the right
flank with murine colon cancer cells (5x10° cells per mouse). Animals were randomized into
treatment groups 10 days following inoculation, when tumor volumes were between 63-108mm”
{mean = 78 mm’*/group}. Vehicle, Conjugate 8d-3 (1/0.04 mg/kg), or Conjugate 8g {0.09/0.04
mg/ke) were dosed intravenously as a single dose on day 1 {(all doses represented as
antibody/payload, n=10 for each group). Transient body weight loss within acceptable limits was
observed 2 days following treatment with no additional clirucal observations for Conjugate 8g
{0.9/0.04 mg/kg).

[7117 FEG. 18A provides the results for the tumor volumes of murine colon cancer tumor-bearing
mice treated with vehicle, Conjugate 8d-3 or Conjugate 8g. Treatment with Conjugate 8d-3
resulted in 42% TG whereas treatment with Conjugate 8g resulted in 92.5% TGL

[712} FIG, 158 shows the Kaplan Meter survival curves for murine colon cancer tumor-bearing
mice treated with vehicle, Comjugate 84-3, or Conjugate 8g. Treatment with Conjugate 8d-3. Mice

treated with Conjugate 8g had the longest survival

Example 48: Re-challengs Study for Tumor Growth Response to Administration of Targst
D Antibody-Drug Conjugate

[713] Tumor-free mice {6 out of 9) previously treated with Conjugate 8g {0.9/0.04 mg/ke) from
Example 36 shown in FIG. I6A and age-matched untreated ammals from Example 38 were
inoculated subcutaneously on the left flank with murine colon cancer cells (Sx10° cells per mouse)
and on the right flank with murine lung cancer cells (1x10° cells per mouse) {n = 6 and 12,
respectively). The tumor growth of mice previously treated with Conjugate 8g (0.9/0.04 mg/kg)
when re-challenged with murine colon cancer celis or munine lung cancer cells are shown in FIG.
168 and FIG. 160, respectively. Previous treatment with Conjugate 8g resulted in 25.5% TGI of
murine lung cancer model and 99.8% TG of murine colon cancer model when compared with the

respective untreated controls.



WO 2021/202984 PCT/US2021/025556

Example 49: Tomor Growth Response to Administration of Target £ Auatibody-Drug
Conjugate in Embryonic Cancer

[714} Female Balb/C mice were mnoculated subcutaneously with murine embryonic cancer cells
{(5x10° cells per mouse). Animals were randomized into treatment groups when tumor volumes
were between 56-108 mm’ (mean = 75.3-76.5 mm®/group). Vehicle, diABZ1 STING agonist (0/5
me/kg) Conjugate 8d-3 (5.5/0.18 mg/kg), or Conjugate 81 (3.2/0.18 mg/kg) were dosed
mtravenously as a single dose on day 1 (all doses are given as antibody/payload, n=10 for each
eroup). Transient body weight loss within acceptable lumits was observed 2 days following
treatment with no additional clinical observations for diABZE STING agonist {0/5 myg/kg) and
Conjugate 8i (3.2/0.18 mg/kg).

[7157 FEG. 17 provides the results for the tumor volumes of murine embryonic cancer tumor-
bearing mice treated with vehicle, diABZI STING agounist, Conjugate 8d-3, or Conjugate 8i
Treatment with Conjugate 84-3 (5.5/0.18 mg/ke) resulted in 27.5 and 66.5% TG, respectively.
Treatment with diABZY STING agonist (0/5 mg/kg) resulted in 93.8% TGL Treatment with

Conjugate 8i {3.2/0.18 mg/kg) resubied in 20.5 and 100% TG, respectively.

Example 30: Tumor Growth Response fto Administration of HER2 Awntibody-Drug
Conjugate in SKOV3 Ovarian Cancer

[716] Female CB.17 8CID mice were mnoculated subecutaneously with SKOV3 buman ovarian
cancer cells (10 x10° cells per mouse). Animals were randomized into treatment groups when
tamor volumes were between 63-75 mm’® (mean = 654 mm/group). Vehicle, Conjugate 34a
(3/0.11 mg/kg), Conjugate 34 {3/0.11 meg/kg), Conjugate 28a (3/0.09 mg/kg), or Conjugate 208-1
{3/6.10 mg/kg) were dosed intravenously as a single dose on day 1 (all doses are given as
antibody/payload, n=10 for each group). Transient body weight loss within acceptable limits was
observed 2-3 days following treatment with no additional chimcal gbservations for Conjugate 344,
Conjugate 28a, Conjugate 34, and Conjugate 20-1. Body weight loss at later time-points correlated
with tumor progression, indicating tumor model-induced cachexia.

[717F FIG. 18 provides the resubts for the tumor volumes of SKOV3 tumor-bearing mice treated
with vehicle, Conjugate 34a, Conjugate 34, Conjugate 28a, or Conjugate 26-1 (3/0.09 mg/kg).

Treatment with Conjugate 20a (3/0.09 mg/ke) or Conjugate 34a (3/0.11 mg/ke) resulted in 21 and
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65.9% TGI, respectively. Treatment with Conjugate 34 (3/0.11 mg/kg) or Conjugate 20-1 (3/0.10

mg/kg) each resulted in 100% mean tumor regression.

Example 5i: Tumor Growth Response to Administration of HERZ Antibedy-Drug
Conjugate in SKOV3 Ovarian Cancer

[718] Female CB.17 SCID mice were inoculated subcutaneously with SKOV3 human ovarian
cancer cells {10 x10° cells per mouse). Animals were randomized into treatment groups when
tumor volumes were between 88-126 mm® {(mean = 112.8-113.2 mm’/group). Vehicle, Conjugate
28 (0.3/0.01 mg/kg or 1/0.03 myg/kg), Conjugate 29 (0.2/0.01 mp/kg or 0.8/0.02 mg/kg}, Conjugate
8-2{0.3/0.01 mg/kg or 1/0.04 mp/kg), Conjugate 25 (0.3/0.01 mg/kg or 1/0.04 mg/ke), or
Conjugate 45 (0.3/0.01 mg/kg or 1/0.04 mp/kg) were dosed intravenously as a single dose on day
1 {all doses are given as antibody/pavicad, n=10 for each group). Transient body weight loss within
acceptable limits was observed 3 days following treatment with no additional clinical observations
for Conjugate 28 (1/0.04 mg/ke). Body weight loss at later timepoints correlated with tumor
progression, tndicating tumor model-induced cachexia.

[7191 FIG. 19 provides tumor volumes of SKOV3 tumor-bearing mice treated with vehicle,
Conjugate 28, Conjugate 28, Conjugate 8-2, Counjugate 285 or Conjugate 48 Treatment with
Conjugate 28 {0.3/0.01 mg/kg or 1/0.03 mg/ke), Conjugate 29 {0.2/0.01 mg/kg or 0.8/0.02 mg/kg),
Conjugate 8-2 {0.3/0.01 mg/kg or 1/0.04 mg/kg), Conjugate 28 (0.3/0.01 mg/kg), or Conjugate 435
{0.3/6.01 mg/kg or 1/0.04 mg/keg} resulted m 17.6, 97.6, 12.1, 86.9, 16,9, 70.3, 81.9, 15.8 and
27.2% TG, respectively. Treatment with Conjugate 23 (1/0.04 mg/kg) resulted i 74.5% mean

TUIOF TEgTession.

Example 32: Tumor Growth Response to Admimistration of HERZ Antibody-Drug
Conjugate in SKOV3 Ovarian Cancer

[720] Female CB.17 SCID muce were noculated subcutaneously with SKOV3 human ovarian
cancer cells (10 x 10° cells/mouse + 50% Matrigel). Animals were randomized into treatment
groups when tumor volumes were between 63-75 mn1’ (mean = 67.8 mm’/group). Vehicle (saline,
q3dx3 or g3dx5), HABZI STING agonist (1.5 mg/kg q3dx3 or 0.128 me/kg gdx1}, Compound 30
(1.5 mg/kg q3dx3 or 0.128 mg/kg gdx1), Conjugate 32b-2 (3.42/0.128 meg/kg gdx1), XMT-1519
{3.00 mg/kg gdx1), Conjugate 32-5 (0.100/0.004, 0.300/0.013, 1.00/0.042 or 3.00/0.128 mg/ke
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qdx 1}, Conjugate 32¢ (1.00/0.039 or 3.00/0.117 mg/kg qdx1) were all dosed intravenously starting
on day 1 (all doses are given as antibody payload, n=10 for each group).

FEG, 28 provides the tumor volumes of SKOV3 tumor-bearing mice treated with vehicle, diABZI
STING agonist, Compound 38, Conjugate 32b-2, XMT-1519, Conjugate 32-5, or Cenjugate 32e.
Treatment with Conjugate 32-5 at 1.00/0.042 or 3.00/0.117 mg/kg resulted in 10/10 complete

FesSponses.

Example 353: Tumor Growth Response to Administration of HERZ Antibody-Drug
Conjugate in 411 Engineered to Express Human HER2

[7211 Female BaltyC mice were inoculated subcutaneously with 4T1 murine breast cancer cells
engineered to express human HER2 (4T1-hHER2) (2 x10° cells per mouse). Animals were
randomized into treatment groups when tumor volumes were between 75-88 mm”® (mean = 71.5-
80.3 mm?/group). Vehicle, Conjugate 8d-3 (1/0.04 mg/kg), or Conjugate 8k {0.9/0.04 my/kg) were
dosed mtravenously as a single dose on day 1 {all doses are given as antibody/payload, n=10 for
each group). Transient body weight loss within acceptable livatts was observed 2 days following
treatment with no additional clinical observations for Conjugate 8k (0.9/0.04 mg/kg)

[722] FiG. 21A provides tumor volumes of 4T1-hHERZ tumor-bearing mice treated with
vehicle, Conjugate 8d-3 (1/0.04 mg/kg), or Conjugate 8k {0.9/0.04 mg'kg). Treatment with
Conjugate 84-3 (1/0.04 mg/kg) resulted 10 85.4% TGI (FIG. 21B). Treatment with Conjugate 8k
{0.9/6.04 mg/kg) resulted 1 93.2% mean tumor regression, with 8 out of 10 animals tumor-free at

the end of study (FIG. 21C).

Example 34: Tamor Growth Response to Administration of Fo mutant HER2 Antibody-
Drug Conjugates in SKOV3 Ovarian Cancer

7231 Female CB.17 SCID mice were inoculated subeoutaneously with SKOV3 buman ovarian
cancer cefls (10 x 10° cells/mouse). Anirnals were randomized into treatment groups when tumor
volumes were between 63-75 mm’ (mean = 72.6 mm’/group). Vehicle, Conjugate 8¢-2 {(3.17/0.10
mg/ke), Conjugate 8a-2 (2.7/0.10 mg/kg or 0.81/0.03 mg/ke}, Conjugate 8 (2.71/0.10 mg/kg or
0.81/0.03 mg/ke), or HABZI IV STING agonist (/5 mg/kg) were dosed intravenously on day 1

{all doses are given as antibody/payioad, n=10 for each group).
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[7247 FIG. 22 provides the tumor volumes of SKOV3 tumor-bearing mice treated with
Conjugate 8¢-2, Conjugate 8a-2, Conjugate 8, or HABZE IV STING agonist. Treatment with
Conjugate 8a-2 (2.70/0.10 mg/kg} resubted in 106 CR and 10 TFS. Treatment with Conjugate 8a-2
{0.81/0.030 meg/kg resulted in 2 PR, 8CR and 3 TFS. Treatment with Conjugate 8j {2.71/0.10
mg/ke) resulted in 2 PR and 6 CR. Treatment with Conjugate 8§ (0.81/0.03 my/ke) resulted in 3
PR and 1 CR. Treatment with diABZ1 IV STING agonist (0/5 mg/kg) resulted in 7 PR

Example 55: In Vitre Binding of NaPi2b Antibody-Drug Conjugates to Human Ovarian
Cancer Cells

[7257 OVCARS cells were grown to ~80-95% contluency in RPMI 1640 medium supplemented
with FBS (20%) and penictilin/streptomycin (196). Cells were harvested and added to wells of a
96-well U bottom plate (30,000/well). The cells were pelleted (300 x g, 5 nunutes) and resuspended
in solutions of test articles as indicated in Table 18 at concentrations ranging between 0.01 nM and
300 nM and mcubated on ice for 1 hour. Cells were then washed in ice cold PBS (3x), pelleted
{300 g, 5 minutes), and ncubated with detection antibody (Goat Auti-Human IgG ~Alexa-647 (H
+L chain) for 1 hour at 4 °C. Cell suspensions were pelleted (300 g, 5 minutes), washed 3 times in
ice cold PBS, and fixed by resuspending in solution of paraformaldehyde {1%). Resuspended cells
were then subjected to flow cytometry analysis on a MACS Quant Flow Cytometry. Single events
{10,000} were collected for analysis. Population gating and Median Fluorescent Intensity (MFD)
analysis was performed with MACS Quant Software. Table 18 summarizes the mean ECso values
for cell binding.

Table 18

Cell
Test Articles DAR Binding

ECs0 (oM}
Conjugate 68-1 6.2 333
Conjugate 32d 2.8 2.99
Conjugate 32b-1 5.7 ND
Conjugate 8b-3 6.4 813
XMT-1535 NA 4.29
KXMT-1535 NA 3.74
XMT-1535 mig(GZa | NA 413
Human IgG control | NA ND

ND = Not Determined; NA = Not Applicable
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[7261 As shown i Table 18, ECso values for binding of NaPiZb ADCs to OVCARS3 cells were

in the low nanomolar range whereas the isotype controls did not bind to OVCARS cells.

Example 56: Functional Activity of NaPi2b Biocenjugates in a Ce-Culfure Assay of
OVCARS Human Ovarian Cancer and THP1 Reporter Cells
[727) The mduction of STING pathway in mmmune cells by NaPiZb-targeted STING ADC
was evaluated in a cancer cell/THPI-IRF3-Luciferase reporter cell co-culture assay. OVCAR3
human  ovarian  carcinoma cells were  seeded in 96-well CellBind surface tissue  culture
plates (20,000/well} and allowed to attach for ¢ hours in RPFMI medium with 20% FBS and
1% penicillin/streptomycin. A range of dilutions {0.01 nM to 300 oM based on payload; 3-fold
serial dilutions in growth medium} of the test articles were added to each well and the plate was
mncubated for 20 min at 37 °C. 50,000 THP1-dual reporter cells were then added to each well and
the incubation continued for 20 hours at 37 °C, 5 % COz. Cell culture supernatants (20 ul) from
each incubated sample were added to resuspended QUANTI-Luce (50 uyl) and the luminescent
signal was reasured immediately using a SpectraMax MS plate reader (Molecular Devices). The
ECse value was determined from the dose response curve. Table 19 provides the ECso values in
THP1-Dual cells co-cultured with OVCARS cancer cells.

Table 19

Test Article Conjugate 32a Conjugate 328/ Conjugate 32¢ Conjugate I2b-1Conjugate 8b-3
ECs (nb) 1029 0.47 NA NA 0.21

[728] Asshown mn Table 19, treatment of OVCAR3 and THP-1 co-cultures with NaPiZb- ADCs
resulted in subnanomolar ECso values for induction of STING pathway in the THP-1 immune cells

whereas the isotype controls had no activity.

Example 87: Tumor Growth Response to Administration of NaPi2b Antibody-Drug
Conjugates im OVCAR-3

[7297 Female CB.17 SCID mice were moculated subcutaneously with OVCAR-3 human ovarian
cancer cells {5 x 10° cells/mouse). Animals were randomized into treatment groups when tumor
volumes were between 56 — 122 mm’ (mean = 83.9 — 84.7 ram*/group) Vehicle, Conjugate 32b-1

{3.39/0.10 mg/kg), Conyugate 32a (0.93/0.03 or 3.12/0.10 mg/kg), Comjugate 32¢ (2.12/0.10

o
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mg/ke), Conjugate 32d (2.20/0.10 mg/kg}, or AIABZE IV STING agonist (0/5 mg/kg) were dosed
mtravenously on day 1 {all doses are given as antibody/payload, n=10 for each group}.
[7307 FIEG. 23 provides the results for the tumor volumes of OVCAR-3 tumor-bearing mice

treated with Conjugate 32b-1, Conjugate 32a, Conjugate 32¢, Conjugate 32d, or dIABZI IV
STING agonist.

Example 58: Tumor Growth Response to Administration of NaPiZb STING Antibody-Drug
Conjugate in combination with a NaPi2b AF-HPA Antibody-Drug Conjugate in OVCAR-3
{7311 Female CB.17 SCID mice were inoculated subcutaneously with OVCAR-3 human ovarian
cancer cells (5 x 10° cells/mouse). Animals were randomized into treatment groups when tumor
volumes were between 68 — 247 mm’ {mean = 148 — 148.2 mm'/group) vehicle; a combination of
Rituximab AF-HPA ADC (0.75/0.023 mg/kg) and Conjugate 8¢-2 (4.0/0.126 mg/kg), XMT-1535
AF-HPA ADC(0.75/0.024 mg/kg); Conjugate 8b-2 (2.0/0.071 or 4.0/0.142 mg/kg); a combination
of XMT-1535 AF-HPA ADC (0.75/0.024 mg/kg) and Conjugate 8¢-2 (4.0/0.126 mgkg ); a
combination of Rituximab AF-HPA ADC (0.75/0.023 mg/kg) and Comgugate 8b-2 (4.0/0.142
mg/kg); a combination of Ruuximab AF-HPA ADC (0.75/0.023 mg/kg) and Conjugate 8b-2
{2.0/0.071 mg/kg); a combination of XMT-1535 AF-HPA ADC (0.75/0.024 mg/kg) and Conjugate
8b-2 (4.0/0.142 mg/kg), a combination of XMT-1535 AF-HPA ADC (0.75/0.024 mg/kg) and
Conjugate 8b-2 (2.0/0.071 mg/kg), a combination of XMT-1535 AF-HPA ADC {0.75/0.024
mg/keg) and XMT-1535 (4.0/0 mg/kg);, or XMT-1535 (4.75/0 mg/kg} were dosed ntravenously on
day 1 {(all doses are given as antibody/payload, n=10 for each group}.

[7321 FIG. 24 provides the results for the tumor volumes of OVCAR-3 tumor-bearing mice
treated with vehicle; a combination of Rituxumab AF-HPA ADC and Conjugate 8¢-2; XMT-1535
AF-HPA ADC; Conjugate 8b-2; a combmation of XMT-1535 AF-HPA ADC and Conjugate 8¢-
2; a combination of Ritwxamab AF-HPA ADC and Conjugate 8b-2; a combmation of Rituximab
AF-HPA ADC and Conjugate 8b-2; a combination of XMT-1535 AF-HPA ADC and Conjugate
8h-2; a combination of XMT-1535 AF-HPA ADC and Conjugate 88-2; a combination of XMT-
1535 AF-HPA ADC and XMT-1535; or XMT-1535. All calculations were based on values on day
22. Treatment with a combination of Rituximab AF-HPA ADC (6.75/0.023 mg/kg} and Conjugate
Bc-2 (4.0/0.126 mg/ke) resulted in TG of 25.1% (p=10). Treatment with XMT-1535 AF-HPA

ADC (0.75/0.024 mg/kg) resulted ina TGl of 71.6% (p=9) and a mean tumor shrinkage of 71.2%



WO 2021/202984 PCT/US2021/025556

{n=1). Treatment with Conjugate 8b-2 (4.0/0.142 mg/kg) resulted in a TG of 72.9% (n=9} and a
mean tumor shrinkage of 48% {(n=1}. Treatment with Conjugate 8b-2 (2.0/0.071 mg/ke) resulted
ina TG of 59.8% (n=10). Treatment with a combination of XMT-1535 AF-HPA ADC (0.75/0.024
me/kg) and Conjugate 8e-2 (4.0/0.126 mg/kg) resulted in a TG of 85.1% (09} and a mean tumor
shrinkage of 24.6% (n=1). Treatment with a combination of Rituximab AF-HPA ADC (0.75/6.023
me/kg) and Conjugate 8b-2 (4.0/0.142 mg/kg) resulted in a TGE of 61.7% (n=10). Treatment with
a combination of Rituximab AF-HPA ADC (0.74/0.023 mg/ke) and Conjugate 8b-2 (2.0/0.071
mg/kg) resulted in a TGI of 55.7% {(n=10). Treatment with a combination of XMT-1535 AF-HPA
ADC (0.75/0.024 mg/kg) and Conjugate 8b-2 (4 0/0.142 mg/ke) resulted in a TG of 95 .2% (n=4)
and a mean tumor shrinkage of 60.5% (n=6). Treatment with a combination of XMT-1535 AF-
HPA ADC (0.75/0.024 mg/ke) and Conjugate 8b-2 (2.0/0.071 mg/kg) resulted in a TGE of 98.2%
{n=8) and a mean tumor shrinkage of 17.8% (n=2). Treatment with a combination of XMT-1535
AF-HPA ADC (0.75/0.024 mg/kg) and XMT-1535 (4.00/0 mg/ke) resulted in a TGl of 68.2%
{r=9} and a mean tumor shrinkage of 23.7% {(n=1). Treatment with XMT-1533 (4.75/0 mg/kg)

resulted g TG of 0.6% (n=10).

Example 59 Tumor Growth Response to Administration of HER2 Antibody-Drug
Conjugates in SKOV3 Ovarian Cancer

[733] Female CB.17 8CID mice were mnoculated subeutaneously with SKOV3 buman ovarian
cancer cells (10 x 10° cells/mouse). Animals were randomized into treatment groups when tumor
volumes were between 75 -100 mum’ {mean = 84 - 85 mm’/group). Vehicle, Conjugate 32b
{0.85/0.03 mg/kg), Conjugate 32-2 (0.90/0.03 mg/kg), Conjugate 88 (0.87/0.03 mg/kg), Conjugate
85 (2.87/0.10 myg/kg), Conugate 92 (2.36/0.10 mg/kg), Conjugate 108 (2.23/0.10 mgikg),
Conjugate 89 (0.99/0.030 mg/kyg), Conjugate 85a (2.59/0.10 mg/kg), Conjugate 893 (2.85/6.10
medkg), or Conjugate 181 {2.70/0.10 mg/kg) were dosed mtravenously on day 1 (all doses are
given as antibody/payload, n=10 for each group}.

{734} FIG. 25 provides the results for the tumor volumes of SKOV3 tumor-bearing mice treated
with Conjugate 32b, Conjugate 32-2, Conjugate 88, Conjugate 85, Conjugate 92, Conjugate 109,
Conjugate 89, Conjugate 85a, Conjugate 93, or Conjugate 181, Treatment with Conjugate 32-2

{0.90/0.03 mg/kg) resulted in 1 PR and @ CR and 5 TFS. Treatment with Conjugate 88 (0.87/0.03
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mg/ke) resulted in 6 CR and 4 TFS. Treatment with Conjugate 85 (2.87/0.10 mg/ke) resulted in 9
CR and 8 TFS. Treatment with Conjugate 180 {2.23/0.10 mg/ke) resulted 1 PR

Exaraple 60: Tumor Growth Response to Adminisiration of HER2 Antibody-Drug
Conjugates in SKOV3

[7357 Female CB.17 SCID mice were moculated subcutaneously with SKOV3 human ovarian
cancer cells (10 x 10° celis/mouse). Animals were randomized into treatment groups when tumor
volumes were between 75-144 mm” (mean=112-114 mm*/group) (n=10/group). Vehicle,
Conjugate 28 (0.99/0.0325 mg/kg)}, or Conjugate 62 {(0.9/0.0325 mp/kg) were dosed
mtravenously on day 1 {all doses are given as antibodyv/payload, n=10 for each group).

[736] FIEG. 26 provides the resulis for the tumor volumes of SKOV3 tumor-bearing mice
treated with vehicle, Conjugate 28, or Conjugate 62 (HER2-targeted). Treatment with Conjugate
28 (0.99/0.0325 mg/ke) resulted in 1 PR, 8 CR, and 5 TFS. Treatment with Conjugate 62
{0.92/0.0325 mg/ke) resulted in 2 PR, 7 CR and 4 TFS.

Example 61: Pharmacokinetics of HERZ Antibody-Drug Conjugates in SKOV3

[737] Female CB.17 SCID mice were treated with a single, intravenous imgection of vehicle,
Conjugate 28 (3.0/0.10 mg/kg), or Conjugate 62 (2.84/0.10 mg/ke) (all doses are given as
anttbody/payload, n=4 for each group). Plasma was collected at 15 roinutes, 1, 6, 24, 48, 72, 96,
168, and 336 hours following treatment. Plasma was diluted 1:10 10 1.33 mg/mi citric acid for a
total volume of 0.1 mi. Diluted plasma was snap-frozen on dry ice and stored at -80 °C until PK
analysis,

[738] FIG. 27 provides the results for crrculating plasma concentrations of conjugated drug.
Plasma concentrations of ~2.5 pg/ml. and ~1.8 ug/ml. were achieved for Conjugate 28 and
Conjugate 62, respectively, and a corresponding clearance rate of ~9.05 ml/dav/kg and ~14.6

ml/day/kg respectively.
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EQUIVALENTS
[739] The details of one or more embodiments of the invention are set forth in the accompanying
description above. Although any methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present disclosure, the methods and materials
are now described. Other features, objects, and advantages of the disclosure will be apparent from
the description and from the claims. In the specification and the appended claims, the singular
forms include plural referents unless the context clearly dictates otherwise. Unless defined
otherwise, all technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this disclosure belongs. All patents and
publications cited in this specification are incorporated by reference.
[7407 The foregoing description has been presented only for the purposes of illustration and 1s
not intended to limit the invention to the precise form disclosed, but by the claims appended

hereto.
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What is claimed is:
1. An antibedy-drug conjugate (ADC) of Formula (1)
PBRM-{A'-(L%)0 0r1-Dlas (1)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

PBRM denotes a protein-based recognition-molecule;

LY, when present, is a linker unit;

Al is a divalent linker moiety connecting the PBRM to LY when L is present, or to I when
LY is absent;

D 15 a STING agonist drug moiety; and

dis is an integer from about 1 to about 20.

b

A scaffold useful for conjugating with a PBRM, wherein the scaffold is of Formula (H):
AV (L0 0 1-DAT)
or a pharmaceutically acceptable salt or solvate thereof, wherein:
LY, when present, is a linker unit;
Al is a monovalent linker motety comprising a functional group capable of forming a
covalent bond with a functional group of the PRBRM; and
D 1s a STING agonist drug moiety.
3. The conjugate or scaffold of any one of the preceding claims, wherein each L°, when

present, independently 1s

.—fx] \
# MAJ-“LD% i

/O or 1
wherein:
# denotes attachment to A and ## denotes attachment to I;
M*, when present, is a peptide moiety comprising at least two amino acids;
T!, when present, is a hydrophilic group;
L is a divalent linker moiety connecting D to M* when M* is present, or D to A’ when

M?™ is absent.
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4. The conjugate of any one of the preceding claims, being of Formula (1-B"):

an
PB}?;\@{A]J\IW‘-A}-—LD ----- D

dis (1.m7)

or a pharmaceutically acceptable salt or solvate thereof.

S The conjugate or scaffold of any one of the preceding claims, wherein each Al

independently is:

. //(“ .

0
wherein:

R” 15 -0-, -NR* «(C1-Cioalkyl}-, (Ci-CroalkenyD)-, (Ci-Croalkynyl)-, (Cs-Creycloalkyl)-
, aryle, ~O-{(Ci-Cx alkyl}, -O-{Ci-Cro alkenyl)-, ~O-(Ci-Cio alkynyl}-, {C1-Cro alkyl}-{Cs-Cs
cycloatkyly-, {Ci-Croalky-arvls, {Co-Croalkeny-(Cs-Cr eycloalkyly-, -{C2-Croalkenyl}-aryl-, -
{Co-Cro alkynyl3-(Cs-Cs cycloaltkyly-, «(Co2-Cro alkynyi)-aryl-, (Ca-Cs oycloalky3-(Ci-Cio alky}-, -
arvi-{Ci-Cro alky)-, ~«(C3-Ce cycloalkyl}-{Cr-Cro alkenvl}-, -aryl-(Co-Cio alkenyi)-, -{C5-Cs
cycloalky-{Ca-Cro alkynyl)-, ~ary{Ca-Cro alkynyl)-, -(3- to S-membered heterocycloalkyl}-, -(5-
to 8-membered heteroarvi}-, -{C1-Croalky -3~ to 8-membered heterocycloalkyl)-, «(Ci-Croalkyl)-
{5- t0 &-membered hetersaryl)-, -(C2-Cio alkenyD)-(3- to 8-membered heterocycloalkyly-, -(C2-Co
alkenyl}-{5- to 8-membered hetercaryi)-, «(Ca-Croalkynyl}-(3- to 8-membered heterocycloalkyl}-,
~{C-Cho alkynyl}-{5- to 8-membered hetersaryi}-, -(3- to 8-membered heterocycloalky}-(Ci-Cuo
alkyl}-, -(5- to 8-membered hetercary}-(Ci-Cioalkyl)-, -(3- to 8-membered heterocycloalkyl}-(Co-

Cio alkenyly-, ~(5- to &-membered hetercaryl}-{C2-Cio alkenyi)-, -(5- to §-membered heteroarvl)-

{Co-Croalknyl)-, -(5- to B-membered heteroarvi}-(C2-Cio alknyl)-, -O-C(O»-(CH2CH0 - (CHz)2-,
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{CH2OHO Y-, or «(CHOCHROe-(CHz -, wherein the alkyl, alkenvl, alkynyi, cycloalkyl, aryl,
heterocycloaikyl, or heteroaryl is optionally substituted;

R? is H, hydroxy, or Ci4 alkyl;
ris an integer ranging from about 1 to about 12; and
* denotes attachment to PBRM and ** denotes attachment to L” when L is present, or to

D when LY is absent.

6. The conjugate or scaffold of any one of the preceding claims, wherein each A’

mdependently is:

O <
O .
EE 4 l-;i e
- N o
' . poke i N -
¥ i N .. ¢
G & o
[0} : G : (o] :
s > 5
(o)
/ o s
f !
5
or o
wherein:

1 is an integer ranging from about 4 to about 6; and

#* denotes attachment to LY when LC is present, or to D when L is absent.

7. The conjugate or scaffold of any one of the preceding claims, wherein each LP
\ =
ik LEj’ Ww% KRR
\ o

independently is , wherein:

LF, when present, is -NH-{{CH2CH20)-(CH2)o21-C{O)-, -NH-{C1-Ce alkyD)-0-C(O)-, or
~NH-{{(CH2CH2O )p~(CH2 o2 Jg-C{OWNHACi-Co alkyh-0-C(0)-, wherein p s an integer ranging
from about 1 to about 20, and g 15 an mteger ranging from about 1 to about 10;
each W independently is a natural or unnatural amino acid umt;

w is an inieger ranging from about O to about 12

283



WO 2021/202984

PCT/US2021/025556

¥ danotes attachment to M when M” is present, or to A’ when M” is absent; and

#EE% denotes attachment to .

&. The conjugate or scaffold of any one of the preceding claims, wherein wis 0, 1,2, 3, 4, or
5.
9. The conjugate or scaffold of any one of the preceding claims, wherein LY, when present, is

NHACHCHOp-(CH-C(O)-, -NH-CHy-CH(CH3)-0-C(O)-, or -NH-[{CH:CH:0h4-(CHi )

C(O)-NHA(CH2-0-C{O)-.

10, The conjugate or scaffold of any one of the preceding claims, wherein each L°, when

present, independently 1s:

O

PLNEN

Kk Z kikvk

(1 QJ\/GH
’ o

H \f’,’(}
***\\\\ H ?3
HNT A
(3) G - ;
#

.0
T
-~

b L&
b H
\HN/\H/N“\:K/U\
G -

Fh¥

FhkR

(5} o ;
o
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¥k Eff) P{ €)
\HN”\?{NXj\M*
o ;
SOUE
T B e
: I
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(9) 0% O
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Fededek
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2
wherein: *** denotes attachment to M* when M® is present, or to A! when M* is absent;

and *¥** denotes attachment to D,

11 The conjugate or scaffold of any one of the preceding claims, wherein LP is:

HO
~°
e **-k\ H o
I HN ;”N\:/U\n-**.k
o” ™ oH : (2) ¢ ;

(1)
HO.__O o o]
¥ 1S i
¥ ‘f/J G hie - \_:/J\’ﬁ YNT,‘H\\ Fkdk
e e AL g ©
HN/\\EIF’ \\5/ wEER ///[
(3} c - : (4) o° oM ;
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G OH o i
j/ ***\ N /’\\/0\//\ 0/\)K N /E\wam

o9 _ H b
\N‘ N, (6)

G SOt

O
\\. N/\\/’O\/\Q’/\/Q\\/Jj\ P,
(7 H ;
wherein: *** denotes attachment to M” when M? is present, or to A’ when M? is absent; and *#%%

denotes attachment to D,

12, The conjugate or scaffold of any one of the preceding claims, wheretn Lo 1s
o
Kkl Q H .****
T \f\m/\/u\i\i’\ff
H ty a , .
. wherein:

##% denotes attachment to M” when M* is present, or to A when M? is absent; and

#rEE denotes attachroent to B,

13 The conjugate or scaffold of any one of the preceding claims, wherein M s
WS
+ N N/\WE
oo
Ie} o

wherein: * indicates attachment to Al; ** indicates attachment to T'; and *** indicates

attachrment to LP,

14, The conjugate or scaffold of any one of the preceding claims, wherein T' is ~OH or
~HNH~Roo—(CReg Oy R , wherein:

ni 1s an integer from O to about 6;

each Rss is independently -H or Crs alkyl;

Ree 18 a bond, a Cis alkyl linker, or ~CHRs0- wherein Rsg is -H, Crs alkyl cycloalkyl or

aryialkyl;
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Rei 15 CHaORe2, COORez, ~(CH13:COORe, or a heterocycloalkyl substituted with one or
more hydroxyl;
Rez 1s -H or Cis alkyl; and

2 18 an integer from 1 to about 5.

15. The conjugate or scaffold of any one of the preceding claims, wherein T! is
" o OH O
,..%-N //\v/)'\\i\j,f\\&/l\}/\\/m
o OH T oM OH

; /YLY;\’OH T g o
N N OH
“H e

OH OH or OH O

16. The conjugate or scaffold of any ove of the preceding claims, wherein T! is

Raz Ras
| |
%N;—4WR84{~<[:—<:!:—® Res

n4
Res Res , wherein

4 ts an mteger from 1 to about 25;
each Res 15 mdependently hydrogen or Crs alkyl;
Rea s a bond or a Crs alkyl linker;
Res 18 H, Cis alkyl, (CH2n:COORs: or -{CH2)mCORees;
Rez is H or C1s alkyl;
o o oM oH
4N \/U\N,\g A OH

OH  OH P L . o, P
: O N oor oH /\N»\,S\D

- - o~ OH ¢ | i
“_é_ g H/L\{/\/QH /EE,IN -

Res 1s H, OH  COH , OH CH

H

>

(o]
}{. HN M T N s
% H . GH }{,..HN A NH2
~ £
o NAV’QV/\O’ ,-0\/\0/‘ /RE;L g - l
H

4N
, o0 o 07 0H ;and

e 1s an nteger from 1 to about S.

7. The conjugate or scaffold of any one of the preceding claims, wherein T' is:
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TS SO
f‘j n4
O >

wheretn Re7 18:{1) -OH:

Q, 19 {3)
AN /\\/S

a® S5 00 000N

’A\/O \./’\Q/\J'G\/\O/

Z—\
\....
O

S s e
0 .

{4) I/ \,o
O O JH OH OH
z 5N ,JL o~ )Kx, O
4N O - \gH 3:\/
(6) H OH OH ot NH  OH OH
) G OH
(N OH OH

wherein ne 15 an integer from about 2 to about 20, from about 4 to ahout 16, from about 6 to about

12, from about 3 to about 12,

18, The conjugate or scaffold of any one of the preceding claims, wherein ng 18 6, 7, 8, 9, 10,
11, or 12,
19. The conjugate or scaffold of any one of the preceding claims, wherein dis 15 an integer

from about 2 to about 8.

20 The conjugate or scaftold of any one of the preceding claims, wherein dis 1s & or 8.

21 The conjugate or scaffold of any one of the preceding claims, wherein each D

independently s of Formula (A):
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R14
E 19
[} 1\\{‘/
1
r{«)"’ X3 \7 @I
= L AN Wi,
S 1 R'LJ
xg N /
RL1
« ?CZ
VAN R18
X4 231
O ‘}A{: 2.R17
R']O (L%)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Y2, 7y and Z2 are each independently O, 8, C or N;

Xy, X2, Wi and W2 are each independently C or N;

X5 and X4 are each independently 8§ or NR';

Xs is N or CR™;

Kgis N or CRAL

R* and R® are each independently -CON(RYYRY, -CHNRHRY, -NRHRT, -
NRHCORT), -CHNRHYCORY or one of R and R® 15 -CON(RYRY, -CH2NRYRY, -
N{RHRY, -NRHCORY or -CHNRYCORY, and the other of RY and R° s H, -COOH, or -
COR"):

R%15 Ci4 alkyl;

RA% and R*! are each independently H, halogen, hydroxy, amino, amino(Cra alkyl)-,
optionally substituted {Crs alkyl), or optionally substituted {Crs alkyDoxy-, wherein Cisalkyl of
said optionally substituted (Creallyl}, or optionally substituted (Cis alkyioxy- is optionally
substituted with 1-4 substituents each independently selected from the group comprising
hydroxyl, Cis alkoxyl, -N(REYRY, -CORT), -CONRYRY, and -COOH;

each RY is independently H, hydroxy, or Ci4 alkyl;

R 19 selected from H, {Ci alkyl), ~-CO(Crag alkyl}, ~-OCOCi4 alkyl), and -CO2(Cia
alkyl},

each R' is independently H, hydroxy, or (Ci alkyi};

R and RY? are each independently absent or C 1.4 alkyl, wherein Ci.4 alkyl is optionally
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substituted by a substituent selected from halogen, -ORS, -NRCRY, -CO:RS, -CONRRY, -
SONRRY and -OCONRERY:

R® and RY' are each independently absent, H or Ci4 alkyl; and

R RY RB or R are each independently absent, H, or 4 alkyl, wherein Ciaalkylis
optionally substituted by a substituent selected from halogen, -OR®, -NR°RY, -COuR®, -CONRRY,
-SOINRRY, and -OCONRRY,

wherein: (i) at least one of R™ and R*! is present, and wherein at least one of R*? and R
is directly or indirectly connected to L° when LU is present, or to A" when L® is absent, via at least
one functional group of the R*? and/or R* or (i1) at least one of R*? and R® is present, and
wherein at least one of R and RY is directly or indirectly connected to LY when LY is present, or

to A’ when L is absent, via at least one functional group of the R™ and/or RV

22. The conjugate or scaffold of any one of the preceding claims, wherein each D
mdependently 1s of Formula (A-a), (A-b), (A-c), (A-d), (A-e), (A-D), (A-f1), (A-f2), (A-D)3, (A-

4, (A-1S), (A-g), (A-gl), (A-g2), (A-g3), {A-gd), (A-g3), (A-h), (A-h1), (A-R2), or (A-1)

RH r':‘14
A 19 RIS
Q 3‘:’-1-~\T/
1
o= T \HQ
R jQ\N‘,] N)’"” Wi s w
N RE
\\ §\
RCE‘. C2
XF{ 3
PN | R
RS_L E >::N ‘!Z?\Yn’ =% {\I >—N Zg
S Q)
! /‘} ‘Z X \m" ¥4
o \i,\'l; 2 2 "R‘t7
R18 1
{(A-a} {A-b)
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or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof.

23. The conmjugate or scaffold of any one of the preceding claims, wherein each D

mdependently 1s:
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wherein:
R? is absent, -O- or -NR*;
RYis H or Cis alkyl; and

% denotes attachment to LY when L° is present, or to A when L is absent.
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24 The comjugate or scaffold of any one of the preceding claims, wherein each D

independently 1S
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wherein:
R? is absent, -O- or -NR*;
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R*is H or Ci4 alkyl; and

§ denotes attachment to L" when L" is present, or to A! when L is absent.

25, The scatfold of any one of the preceding claims, selected from the scaffolds described in
Table AT
26. The scaffold of any one of the preceding claims, selected from the scaffolds deseribed in
Table AZ.
27. The conjugate of any one of the preceding claims, selected from the conjugates described
in Table B1.
28. The conjugate of any one of the preceding claims, selected from the conjugates described
in Table BZ.
29. The conjugate of any one of the preceding claims, being
/ o w9 v g HoYow
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30, The conjugate of any ouve of the preceding claims, being
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A pharmaceutical composition comprising the conjugate of any one of the preceding claims
and one or more pharmaceutically acceptable carriers or excipients.

33 The pharmaceutical composition comprising the conjugate of any one of the preceding

claims further comprising at least one immuno-modulator or at least one immunostimulatory agent.
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4. A method of activating or enhancing an activity of a stimulator of interferon genes

Gy

STING) in a subject, comprising administering to the subject the conjugate of any one of the

preceding claims or a pharmaceutically acceptable salt thereof.

35, A method of preventing or treating a disease or disorder in a subject, comprising
administering to the subject a therapeutically effective amount of the conjugate of any one of the

preceding claims or a pharmaceutically acceptable salt thereof

36. The conjugate of any one of the preceding claims, or a pharmaceutically acceptable salt

thereof, for activating or enhancing an activity of a stimulator of interferon genes (STING) in a

subject.
37. The conjugate of any one of the preceding claims, or a pharmaceutically acceptable salt

thereof, for preventing or treating a disease or disorder in a subject.

33 Use of the conjugate of any one of the preceding clatrus, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for activating or enhancing an activity of a

stimulator of interferon genes (STING) 1n a subject.

39, Use of the conjugate of any one of the preceding claims, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for preventing or treating a disease or disorder in

a subject.

40, The method, conjugate for use, or use of any one of the preceding claims, whergmn the

disease or disorder 15 associated with the agonism of STING.

41 The method, conjugate for use, or use of any one of the preceding claims, wherein the

disease or disorder 1s cancer.

42, The method, conjugate for use, or use of any one of the preceding claims, whergin the

disease or disorder is bladder cancer, breast cancer, colorectal cancer, colon cancer, endometrial
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cancer, gastric cancer, head and neck squamous carcinoma, melanoma, lung cancer, ovarian
cancer, esophageal cancer, biliary cancer, urothelial cancer, cervical cancer, papillary thyroid
cancer, papillary renal cell cancer, cholangiocarcinoma, salivary duct cancer, kudney cancer, or

pancreatic cancer.

43, A conjugate of Formula BB
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(BB)

or a pharmaceutically acceptable salt thereof,

wherein the conjugate comprises the XMT-1519 antibody comprises a variable heavy
chain complementarity determining region 1 {CDRH1) comprising the amine acid sequence
FTFSSYSMN (SEQ ID NO: 20); a vanable heavy chain complementarity determining region 2
{CDRH2) comprising the amino acid sequence YISSSSSTIYYADSVKG (SEQ ID NO: 21); a
variable heavy chain complementarity determining region 3 (CDRH3) comprising the amino
acid sequence GGHGYFDL (SEQ ID NO: 22); and a variable light chain complementarity
determining region 1 (CDRL1) comprising the amino acid sequence RASQSVSSSYLA (SEQ ID
NO: 27); a variable light chain complementarity deternining region 2 (CDRUZ)Y comprising the
amino acid sequence GASSRAT (SEQ ID NO: 28); and a variable light chain complementarity
determining region 3 (CDRL3) comprising the aminoe acid sequence QQYHHSPLT (SEQ ID
NG 29), and dis 15 about 8.
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44, A method of preventing or treating a disease or disorder in a subject, comprising
administering to the subject a therapeutically effective amount of the conjugate of claim 43 or a

pharmaceutically acceptable salt thereof

45, The method of claim 44 wherein the disease or disorder 1s cancer.

46, The method of claim 45, wherein the cancer is breast cancer, gastric cancer, colorectal
cancer, colon cancer, esophageal cancer, biliary cancer, endomeirial cancer, urothelial cancer or

non-small cell lung cancer.
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