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LIGAND-POLAR DRUG CONJUGATES

BACKGROUND

Antibody-Drag Conjugates {ADCs) provide promising antibody-based therapeutics that
harness both the antibody specificity and small molecule tumor cytotoxicity.  They deliver
highly potent therapeutic agents specifically to the target cells and thus minimize side effects
commenly seen in cancer reatment.

Typical therapeutic agents are hydrophobic cytotoxic drugs such as maytansinoids,
auristatins, calicheamicins. duocarmyeins, and pyrrolobenzodiazepines (PBDs). Inan ADC, a
therapeutic agent ts linked to an antibady through a chemically or enzymatically cleavable
linker, or a non-cleavable linker (see Su et al., 2021).  One of the major challenges in ADC
development is the application of a suitable hinker that connects a therapeutic agent {i.e., a
payload) to a ligand, stabilizes the ADC in circulation, and also releases the payload to a
specific site of a cancer cell.

An ADC can include an enrymatically cleavable linker ("cleavahle Hinker™) or & non-
cleavable Linker.

The cieavuble inker bas one or more cutting sites, which is served (o release the payload
by a lysosomal enzyme such as Cathepsin B, Glycosidases, Phosphatases, and Sulfatases (see
Jiang et al., 2015). Many lysosomal enzymes appear to, in addition to lysosome, be present in
other locations, for example, in circulation (Zhloba and Dunaevskii, 1996), in the extracellular
space and on the cell sarface (Wu et al., 2010), as well as in the endosomal compartment (Guha
et al, 2008).  Obviously, ADCs with a cleavable linker are subjected to release their payloads
prematurely before being proceeded to lysosome.  Indeed, premature release of payloads has
been confirmed in preclinical and clinical studies regarding ADCs with a cleavable linker

{Diamantis and Banerji, 2016; Bargh et al,, 2019; Su et al., 2021; and Sheyi et al., 2022).
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O the other hand, a non-cleavable linker contains vo cutiing site.  An ADUC containing
a non-cleavable linker relies on the slow degradation of the antibody ligand in lysosome o
release an ionic active metabolite, i.e., a covalently linked tripartite entity composed of a
payioad, the linker, and the antibody-derived amino acid residue (see Oroudjev et al., 2010).

In addition, being ionic and thus less capable of crossing cell membrane, the active metzbolites
liberated from killed tomor cells are ess toxic o npormal cefl populations in the tumor and
elsewhere, compared {o their hydrophobic counterparts,

ADCs with 2 non-cleavable linker are prepared by conjugating the pavioad via a linker
ty the antibody.  As such, the available conjugation sites are limited to the side chain of
exposed cysieine, lysine or glutanine residue(x) of antibody (Schoeider et al., 2020%.  Fasther,
due to the steric hindrance posed by the antibody ligand and/or the transglutaminase enzyme
used for the conjugation, the linker selection suffers further restrictions (Leal et al., 2015).
Other disadvantages of conventional ADCs with a non-cleavable linker are: (a) their active
metabolites are confined to cysteine, lysine or glutamine adducts and could be released only
after the complete degradation of antibody in lysosome (Mckertish and Kayser, 2021), a rather
slow process in a very detrimental environment where the active metabolites will be more or
less damaged; (b) the DAR (drug/antibody ratio) value is low (about 2-4) (Rathi et al., 2021);
and (c) half-life is short (Lu et al., 2014).

{hviously, to better exploit the power of ADCs with a non-cleavable Huker for cancer
treatment, there is great room for improvemant,

Tumor vasculature 1¢ immature and leaky which leads to EPR (enhanced permeability
and retention) (McDonald and Baluk. 2002; Nagy et al., 2009) and TIFP (tumor interstitial fluid
pressure) (Libutti et al., 2018), characteristics of tumor microenvironment. Many tumors resist
the interstitial penetration of anticancer agents due to TIFP. Such resistance may help explain
why dnigs that eradicate tumor cells in a laboratoay environment often fail to eliminate

malignancies in the body.
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Another problem in cancer chemotherapy 18 multi-drug resistance (MDR), the
development of 2 simultanecus resistance to a variety of structorally irrelevant cytotoxic drugs
{{Catalano et al, 20223 MDR maindy arises from the increased expression of membrane ABC
transporters that mediate unidirectional encrgy-dependent effluxy of chemotherapeuntic agents.
As aresudt, ABC tranaporters interfers with the bioavailability, pharmacokinetics, and
pharmacodynamics of a chemotherapeutic agent.  Among ABC transporters, the
avergxpression of MDR1 protein (adso known as P-glycopritein or ABUB 1) is mainly
waponsible for MDR observed tn many cancer celis. MDRIT has been shown (o transport a
great vartety of compounds sharing letle strecturad similarities.  In fact, many cancer drugs
known to be MDR1 substrates are hydrophobic, such as mitomycin C, vinhlastine, vincristine,
vinorehling, vindesine, etoposide, pachitaxel, doxorubicin, daunorabicin, epirubicin, idarubicin,
docetaxel, frinofecan, SN-33, topotecan, and methotrexate (Fhou et al.| 2008; Waghray and
Zhang, 2018, Gala et al., 20203, due to the cavity of MDRI invelved in the effhex of
chemotherapeutic agents 1 hydrophobic and thus prefers 1o accommedate hydrophobie
compounds.

There is 2 need w develop a conjugate that delivers a therapeutic agent efficiently to a

desired site within a cancerous cell and releases it rapidly to kill the cell

SUMMARY OF THE INVENTION
The present invention provides ligand-polar drug conjugates (LPDCs) having great
pharmacokinetics, bioavailability, and pharmacodynamics to treat cancers.

In one aspect, the invention relates to compounds of formula I:
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As shown in formula I, the compound comprises a ligand linker L1, an My linker

complex, a drug linker L2, a first polar drug (PD) moiety PD1 represented by Pens—L3ne—D ,

optionally one to five hydrophilic polymer moieties HP, and optionally one to five secondary
targeting moieties ST.

In formula I above, nl is an integer from 1 to 15; n2 is an integer from 0 to 5; n3 is an
integer from 0 to 5; n4d is 1 or 2; n5 is 0 or 1; n6 is O or 1; one of ---- is a covalent bond and the
other ---- is deleted; each of L1, L2, and HP is bonded o the M1 linker complex via a linker
bond,; ST, when present, is bonded to HP or the My linker complex via a linker bond; L2 is
bonded to PD via an amide bond or a glycoside bond; L3, when present, is bonded to D via a
stable bond; Pc, when present, is bonded to L3 or D via a stable bond; each of the monomer M
within the My linker complex is bonded to its adjacent monomer M via a stable bond; D is a
drug moiety; M in each occurrence is independently a multifunctional moiety; L1 is a
bifunctional crosslinker containing a coupling moiety capable of reacting with a ligand via
sulthydryl, amino, glutamine, or formvl contained in the ligand; L2 is a bifunctional crosslinker;
L3 when present is a bifunctional crosslinker; HP in each occurrence when present,
independently, is a hydrophilic polymer moiety; Pc when present contains a polar group; ST in
each occurrence when present, independently, is a secondary targeting moiety; a linker bond is
an amide bond, a glycoside bond, an ester bond, a disulfide bond, a C-S bond, a C-O bond, a C-
N bond, a carbonate moiety (-O-C(O)-O-), a carbamate moiety (-O-C(O)-NH-), a urea moiety (-

'™
NH-C(O)-NH-), or a triazole moiety ( N=N ); and a stable bond is a stable amide bond, a
stable glycoside bond, a stable ester bond, a stable disulfide bond, a C-S bond, a C-O bond, a C-
'™
N bond, a urea moiety (-NH-C(O)-NH-), or a triazole moiety ( NN ).
Preferably, L1 contains amino (NH>), iodo (I), bromo (Br), a maleimide moiety, an

N-hydroxysuccinimide (NHS) moiety, or an aminooxy moiety; M in each occurrence is a moiety
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derived from a natural amino acid, a non-natural amino acid, a monosaccharide, a bifunctional
crosslinker, a polyamine having at least one secondary or tertiary amine group, 3,6-bis-(4-
aminobutyl)piperazine-2,5-dione, a cyclic peptide, or a diamino dicarboxylic acid; Pc is a
moiety derived from a monosaccharide, a polyamine, a hydroxycarboxylic acid, a linear or
cyclic dipeptide, a diamino dicarboxylic acid, a natural amino acid, or a non-natural amino acid;
and ST is a moiety derived from glucose, folic acid, iRGD peptide, a cancer-specific peptide
ligand (AGM-330), a human [ibronectin extra-domain B (EDB)-specific aptide (“APTepp"), a
centyrin, an F3 peptide, a DVN peptide, pasireotide, afamelanotide, etelcalcetide, somatostatin,
a PD-1/PD-L1 interaction inhibitor (“BMS-1166"), a cyclic peptide, a single-chain antibody, or
an aptamer.

Any compound described above optionally contains a second polar drug moiety PD2

represented by Pchg——(La)ne—D" , which is bonded to the My; linker complex via an amide

bond or a glycoside bond; n5’ is O or 1; n6’ is 0 or 1; D’ is a drug moiety; L3’ when present is a
bitunctional crosslinker; and Pc’ when present contains a polar group.

The My linker complex contains one or more (i.e., nl) M, each of which is a monomeric
unit. M in each occurrence, independently, is a moiety derived from a diamino dicarboxylic
acid, a monosaccharide, 3,6-bis-(4-aminobutyl)piperazine-2,5-dione, a cyclic peptide, an amino
acid, a dicarboxylic acid, a mercapto carboxylic acid, or an aminothiol.

Preferably, the Mu1 linker complex contains a monomeric unit derived from a diamino
dicarboxylic acid, 3,6-bis-(4-aminobutyl)piperazine-2,5-dione, or a cyclic peptide. In these
preferred embodiments, the compound optionally contains, between L2 and PD, a releasable
moiety having a self-immolative spacer, an enzymatically cleavable amino acid, an
enzymatically cleavable peptide of 2-8 amino acids, a combination of the self-immolative spacer
and the enzymatically cleavable amino acid, or a combination of the self-immolative spacer and

the enzymatically cleavable peptide.
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Typically, the My linker complex contains a moiety selected from the group consisting

of:
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Preferably, the My linker complex contains a moiety selected from the group consisting
of:
0
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More preferably, the My linker complex contains:
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Subsets of the compounds of formula I can have one or any combinations of the

following features:
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in which nL2 is an integer from O to 10;
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(iii) Pc is a moiety derived from an amino acid, a linear or cyclic dipeptide, a
monosaccharide, a bifunctional polyethylene glycol, or an aminophenol, such as:
O (0]
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Q Q , Ho N NHz \ H
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(iv) L3is

o s ; and nL.3 is 0 to 10;
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* OH
*/LP\F/\O Cap \%N/\ﬂ/]’np
(v) HP is ’ O

o or , in which np is an integer from 5
to 50; Cap is (i) a reactive group capable of reacting with a ST molecule to bond the ST moiety
to the HP moiety or (ii) a terminal group selected from the group consisting of C:-Cip alkyl, Co-
Cipalkyl-COzH, C2-Cjp alkyl-OH, C2-Cjp alkyl-NH2, C2-Co alkyl-NH(C;-C3 alkyl), and C»-
Cioalkyl-N(C1-Cs alkyl)2; and Lp is a linker moiety. Exemplary HP moieties include

H H H
Ao AN o N ofH
O

H Q H
Aoty ANl Ao, A,
H H
Aot A A,
* MOH
JFT i

(vi) D is a drug moiety derived from mertansine (DM 1), ravtansine (DM4), N-methyl-L-

>

Ala-maytansinol, monomethy] auristatin E, 7-ethyl-10-hydroxycamptothecin (SN38), or TLR7/8
agonist Ag; and

(vii) the secondary targeting moiety is derived from folic acid, glucose, or acetyl-
RHGAMVYLK.

Shown below are the structures of the 36 exemplary compounds of the present invention,

i.e., Compounds 1-36.
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Compound 1 (C-PD2-LK1)
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Compound 2 (C-PD5-LK2)
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Compound 4 (C-PD18-LK4)

Compound 5 (C-PD2-LK35)
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Compound 6 (C-PD5-LK6)
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Compound 7 (C-PD1-LK7)
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Compound 8 (C-PD1-LK8)
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Compound 9 (C-PD1-LK9)

ST = acetyl-RHGAMVYLK ST

Compound 10 (C-PD1-LK10)

ST=Folic acid
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Compound 11 (C-PD1-LK11)

;{ﬂ?

0 o N 00 s\/ﬁ(
I N
E: ) HN}\“/\OIE\?’
o] ‘—\O

N

Mo
o]
H,N o
Ot 0
o] OH
o)
OH ST=Glucose




WO 2024/253636 PCT/US2023/024452

18

Compound 14 (C-PD1-LK14)




WO 2024/253636 PCT/US2023/024452

19

Compound 15 (C-PD2-LK15)
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Compound 16 (C-PD2-LK16)
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Compound 18 (C-PD1-LK18)
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Compound 20 (C-PD1-LK20)
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Compound 21 (C-PD1-LK21)
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Compound 22 (C-PD1-LK22)
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Compound 23 (C-PD1-LK23)
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Compound 25 (C-PD6-LK25)
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Compound 27 (I-PD1-LK1)
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Compound 29 (I-PD2-LK3)
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Compound 31 (I-PD-LK35)

Qi';\
12 XN
OWGL o N—'&_’_\r
HN O« OH °\>I

H
N o N
OJ’{\O HO 0H o)X/\C}(S\/LNH
ofof"
\ﬁ‘«u
0]



WO 2024/253636

28

Compound 33 (I-PD1-LK7)
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Compound 35 (I-PD2-LK9)
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Another aspect of this invention relates to ligand-PD conjugates each containing a ligand
moiety and a moiety derived from any one of the compounds described above. The ligand is
bonded to the compound via a covalent bond formed between a functional group from the ligand
and L1 in formula I, and the functional group is sulthydryl, amino, glutamine, or formyl.

Exemplary ligands include trastuzumab, albumin, and pertuzumab. The covalent bond
is formed between sulthydryl of the ligand and the maleimide, iodo, or bromo moiety of L1.

Typically, the molar ratio of the ligand to the compound is between 1 : 1 and 1 : 20,

preferably between 1 : 2 and 1: 8.
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Exemplary conjugates of this invention, i.e., Conjugates 1-28, are shown below.

Conjugate 1 (C-APDC1)
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Conjugate 2 (C-APDC2)
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Conjugate 3 (C-APDC3)
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Conjugate 4 (C-APDC4)
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n=7
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Conjugate 5 (C-APDCS5)
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Conjugate 8 (C-APDCS)
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Conjugate 9 (C-APDC9)
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Conjugate 10 (C-APDC10)
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Conjugate 12 (C-APDC12)
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Conjugate 14 (C-APDC14)
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Conjugate 15 (C-APDC15)
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Conjugate 17 (C-APDC17)
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Conjugate 18 (C-APDCI18)
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Conjugate 19 (C-AIbPDC1)
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Conjugate 20 (I-APDC2)
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Conjugate 22 (I-APDC4)
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Conjugate 24 (I-APDC6)
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Conjugate 26 (I-APDCS)
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Conjugate 28 (I-APDC10)

Herceptin T ﬁo
N

9.1

Also within the scope of this invention is a method of treating cancer including the step
of administrating to a patient in need thereof an effective amount of any one of the conjugates
described above.

The method can be used to treat any cancer. Nonlimiting examples include
hematopoietic cancers such as, for example, lymphomas (Hodgkin Lymphoma and Non-
Hodgkin Lymphomas) and leukemias and solid tumors. Examples of hematopoietic cancers
include, follicular lymphoma, anaplastic large cell lymphoma, mantle cell lymphoma, acute
myeloblastic leukemia, chronic myelocytic leukemia, chronic lymphocytic leukemia, diffuse
large B cell lymphoma, and multiple myeloma. Examples of solid tumors include fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma,
mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon cancer, colorectal
cancer, kidney cancer, pancreatic cancer, bone cancer, breast cancer, ovarian cancer, prostate
cancer, esophageal cancer, stomach cancer, oral cancer, nasal cancer, throat cancer, squamous
cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland

carcinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary
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carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma,
choriocarcinoma, seminoma, embryonal carcinoma, Wilms' tumor, cervical cancer, uterine
cancer, testicular cancer, small cell lung carcinoma, bladder carcinoma, lung cancer, epithelial
carcinoma, glioma, glioblastoma multiforme, astrocytoma, medulloblastoma,
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, skin cancer, melanoma, neuroblastoma, and retinoblastoma.

Still within the scope of this invention is a pharmaceutical composition containing any
one of the conjugates of this invention, and a pharmaceutically acceptable carrier, diluent, or
excipient.

Also provided is any one of the conjugates of this invention for the manufacture of a
medicament for treating cancer.

A method of preparing any one of the conjugates described above is also envisioned.
The method involves reacting a ligand with any compound described above, in which the ligand
contains one or more of functional groups that are, independently, sulfhydryl, amino, glutamine,
or formyl.

The term “alkyl” refers to a straight or branched hydrocarbon group, containing 1-20
carbon atoms (e.g., C16) and a monovalent radical center derived by the removal of a hydrogen
atom from a carbon atom of a parent alkane. Exemplary alkyl groups are methyl, ethyl, n-
propyl, isopropyl, n-butyl, iso-butyl, tert-butyl, n-pentyl, and n-hexyl. The term
“alkylcarbonyl” or “carbonyl” refers to alkyl-C(O)-. The term “haloalkyl” refers to alkyl
substituted with one or more halo atoms. Examples include fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl (e.g., 1-fluoroetyl and 2-fluoroethyl), difluoroethyl (e.g., 1,1-, 1,2-,
and 2,2-difluoroethyl), and trifluoroethyl (e.g., 2,2,2-trifluoroethyl). The term “heteroalkyl”
refers to alkyl having one or more heteroatoms (e.g., O, N, P, and S) that each replaces a carbon
atom therein. The term “alkylene” refers to bivalent alkyl containing two monovalent radical

centers derived by the removal of two hydrogen atoms from the same carbon atom or two
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different carbon atoms of a parent alkane. The term “heteroalkylene” refers to bivalent
heteroalkyl containing two monovalent radical centers.

The term “halogen” herein refers to a fluoro, chloro, bromo, or iodo radical. Examples
include a fluoro radical (F) and a bromo radical (Br).

The term “carboxamide” refers to -C(O)NHo.

The term “amino” refers to a radical derived from amine, which is unsubstituted or
substituted with alkyl, aryl, cycloalkyl, heterocycloalkyl, or heteroaryl. The term “aminoalkyl”
refers to NHs-alkyl, i.e., an alkyl that is substituted with at least one amino group. The term
“alkylamino” refers to alkyl-NH-. Examples of aminoalkyl include aminomethyl and 2-
aminoethyl. The term “acylamino™ refers to -C(O)-NH-.

The term "aryl" refers to monovalent carbocyclic group containing one or more fused or
non-fused phenyl rings. It is understood when multiple rings are employed, the term includes
partially unsaturated ring systems. Typical aryl groups include phenyl, biphenyl, 1 or 2-
naphthyl, 1,2-dihydronaphthyl, 1,2,3,4-tetrahydronaphthyl, indenyl, indanyl and the like. The
term "arylene" refers to bivalent aryl containing two monovalent radical centers.

The term "heteroaryl” refers to an aromatic 5—8 membered monocyclic, 8—12 membered
bicyclic, or 11-14 membered tricyclic ring system having one or more heteroatoms (e.g., O, N,
P, and S). Examples include pyridinyl, pyrimidinyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzoxazolyl, benzothiophenyl, benzofuranyl, pyrazolyl, triazolyl, oxazolyl,
thiadiazolyl, tetrazolyl, oxazolyl, isoxazolyl, carbazolyl, furyl, imidazolyl, thienyl, thiazolyl, and
benzothiazolyl.

The term “cycloalkyl” refers to a nonaromatic, saturated or unsaturated monocyclic,
bicyclic, tricyclic, or tetracyclic hydrocarbon group containing 3 to 12 carbons (e.g., C3-6 and
C3-10). It is understood when multiple rings are employed, the term includes fused, bridged
and spiro ring systems. Typical cycloalkyl groups include monocyclic, bicyclic, and spiro

rings such as cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
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cycloheptyl, cyclooctyl, bicyclo[1.1.1]pentyl, bicyclo[2.1.1]hexyl, decahydronaphthalene and
the like. The term “carbocyclo” refers to bivalent cycloalkyl containing two monovalent
radical centers.

The term “heterocycloalkyl” refers to a nonaromatic, saturated or unsaturated, 3—8
membered monocyclic, 8—12 membered bicyclic, or 11-14 membered tricyclic ring system
having one or more heteroatoms (e.g., O, N, P, and S). Examples include aziridinyl, azetidinyl,
pyrrolidinyl, dihydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiophenyl,
tetrahydro-2-H-thiopyran-1,1-dioxidyl, piperazinyl, piperidinyl, morpholinyl, imidazolidinyl,
azepanyl, dihydrothiadiazolyl, dioxanyl, quinuclidinyl, 2-azaspiro[3.3]heptanyl, and 8-
azabicyclo[3.2.1]Joctanyl. The term “heterocyclo” refers to bivalent heterocycloalkyl
containing two monovalent radical centers.

The term “formy]” refers to a -C(O)H group. The term “carboxyl” refers to a -C(O)-
OH group. The term “carboxylate” refers to a -O-C(O)-alkyl group. The term ‘acetyloxy”
refers to a -OC(O)CH3z group. The term “oxo” refers to a =0 group.

The term “amino acid” refers to any monomeric unit that can be incorporated into a
peptide, polypeptide, or protein. Amino acids include natural amino acids and their
stereoisomers, as well as non-natural amino acids and their stereoisomers. “Stereoisomers’ of
a given amino acid refer to isomers having the same molecular formula and intramolecular
bonds but different three-dimensional arrangements of bonds and atoms (e.g., an L-amino acid
and the corresponding D-amino acid).

Natural amino acids are naturally-occurring a-amino acids encoded by the genetic code,
as well as those amino acids that are later modified, e.g., hydroxyproline, o-carboxyglutamate,
and O-phosphoserine. Naturally-occurring a-amino acids include, without limitation, alanine
(Ala), cysteine (Cys), aspartic acid (Asp), glutamic acid (Glu), phenylalanine (Phe), glycine
(Gly), histidine (His), isoleucine (lle), arginine (Arg), lysine (Lys), leucine (Leu), methionine

(Met), asparagine (Asn), proline (Pro), glutamine (Gln), serine (Ser), threonine (Thr), valine
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(Val), tryptophan (Trp), tyrosine (Tyr), and combinations thereof. Stereoisomers of a natural
amino acids include, without limitation, D-alanine (D-Ala), D-cysteine (D-Cys), D-aspartic acid
(D-Asp), D-glutamic acid (D-Glu), D-phenylalanine (D-Phe), D-histidine (D-His), D-isoleucine
(D-Ile), D-arginine (D-Arg), D-lysine (D-Lys), D-leucine (D-Leu), D-methionine (D-Met), D-
asparagine (D-Asn), D-proline (D-Pro), D-glutamine (D-Gln), D-serine (D-Ser), D-threonine
(D-Thr), D-valine (D-Val), D-tryptophan (D-Trp), D-tyrosine (D-Tyr), and combinations
thereof.

Non-natural (non-naturally occurring) amino acids include, without limitation, amino
acid analogs, amino acid mimetics, synthetic amino acids, N-substituted glycines, and N-methyl
amino acids in either the L- or D-configuration that function in a manner similar to the natural
amino acids. For example, “amino acid analogs” can be non-natural amino acids that have the
same basic chemical structure as natural amino acids (i.e., a carbon that is bonded to a hydrogen,
a carboxyl group, an amino group) but have modified side-chain groups or modified peptide
backbones, e.g., homoserine, norleucine, methionine sulfoxide, methionine methyl sulfonium.
“Amino acid mimetics” refer to chemical compounds that have a structure that is different from
the general chemical structure of an amino acid, but that functions in a manner similar to a
natural amino acid. Amino acids may be referred to herein by either the commonly known
three letter symbols or by the one-letter symbols recommended by the IUPAC-IUB Biochemical
Nomenclature Commission.

The term “diamino dicarboxylic acid” refers to an aromatic or nonaromatic, saturated or
unsaturated, cyclic or non-cyclic hydrocarbon having two or more (e.g., two, three, and four)
amino groups, two or more {(e.g., two, three, and four) carboxyl groups, and at least six
heteroatoms (e.g., O, N, P, and S). Examples include 2,5-diaminobenzene-1,4-dicarboxylic
acid, 3,6-diaminopyrazine-2,5-dicarboxylic acid, 2,2'-diamino-[1,1'-Biphenyl]-4,4'-dicarboxylic
acid, 1,4-diamino-cyclohexane-1,4-dicarboxylic acid, 4,4'-Methylene bisanthranilic acid, 2,5-

bis(methylamino)terephthalic acid, 3,6-diamino-phthalic acid, 2,5-diaminocyclohexa- 1,4-diene-
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1,4-dicarboxylic acid, 2,3-diaminoterephthalic acid, 2,5-diaminocyclohexane-1,4-dicarboxylic
acid, 2,5-diaminoterephthalic acid, 2,5-diaminobenzene-1,3-dicarboxylic acid, 2,5-
dihydroxycyclohexa-1.4-diene- 1,4-dicarboxylic acid, 2,5-dihydroxycyclohexa-1,3-diene-1,4-
dicarboxylic acid, 4,6-diaminobenzene-1,3-dicarboxylic acid, 3,6-diaminopyrazine-2,5-
dicarboxylic acid, 3,3'-diamino-[1,1'-biphenyl]-4,4'-dicarboxylic acid, 2,2'-diamino-4,4'-
biphenyldicarboxylic acid, 2,2’-diamino-4,4’-stilbenedicarboxylic acid, 2,3-diaminosuccinic
acid, 2,4-diamino-pentanedioic acid, 2,5-diaminoadipic acid, 2,6-diaminopimelic acid, 2,7-
diaminosuberic acid, 2,8-diaminoazelaic acid, 2,9-diaminodecanedioic acid, 2,10-
diaminoundecanedioic acid, di-O-methylated ristomycinic acid, cystathionine, lanthionine, and
djenkolic acid.

A stable {or enzyroatically resistant} amide bond refers to sither (1} a peptide bond
formed batween two amino acids, natural or non-natural where said peptide bond is formed
between a secondary amine group from one andine acid and/or a casboxylic acid group from the
other amine acid independently selected from cyclic [J-amino acids, cyclic f-amino acids, or
cyclic secondary amino acids (see below); (2) a peptide bond found in a cyclic peptide; (3) an
isopeptide bond which few enzymes are capable of hydrolyzing (see KW-1017, UniProtKB
entries), or (4) an amide bond formed between an amino acid and a non-amino acid compound
(such as a bifunctional crosslinker, a polyamine, a monosaccharide, or a diamino dicarboxylic
acid). Actually, amide bonds found in the active metabolites released from conventional ADCs
with a non-cleavable linker are stable ones (Erickson et al., 2006, Phillips et al,, 200¥; Leal et
al., 2015

A sirmple amide bond refers to a peptide bond formed between two natural amino acids
exchuding profine.

An aroide bond refers o either s stmople sinide bond or 2 stable anude bood,
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A stable glycoside bond refers to one formed between a hemiacetal and a hydroxyl group
where at least one of them 18 a secondary hemacetal, a tertiary henriacetal. a secondary hydroxyl
group, o 3 tertiary hydroxyt group.

A simple glvcoside bond refers o ane formed between a primary hemiacetal and a
primary hydroxyl group.

A glycoside bond refers to either a simple glycoside bond or a stable ghycoside bond.

A stable ester bond refers to one formed between a hydroxy! group and a carboxylic acid
group where at feast one of thero is a secondary bydroxyl group, @ fertiary bydroxyl group, a
secondary carboxvhic acid group or a tertiary carboxylic acid group. And the stable ester bond
derived froro cyelopropanecarboxylic acid is most known (Bender et al., 2008},

A simple ester bond refers to one derived from 2 primary hydroxyl group and a primary
carboxviie acid group.

Axq ester bond refers to either a simple ester bond or a stable ester bond.

A stable disulfide bond refers to one formed between two thiol groups, at least one of
which is 2 secondary thiol or g tertiary thiol

A simnple disuifide bond refers 1o one formed between two primary thiol groups,

A disulfide bond refers to either a siraple disulfide bond or a stable disulfide bond.

Compared to their simple counterpasts, stable amide bowds, stable glycoside bonds,
stable cater bonds and stable disolfide bonds are more yesmstant 1o chengeal or enzymatic
hydrolysis,

The term “enzymatically cleavable peptide (or amino acid)” refers to a peptide chain (or
an amino acid) linking a drug linker and a polar drug moiety via a cleavable bond for the polar
drug release, for example upon enzymatic treatment. Examples of a cleavable bond include
disulfide bonds, acid-labile bonds that are cleavable at acidic pH, and bonds that are cleavable

by hydrolases (e.g., peptidases, esterases, and glucuronidases).
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The term “self-immolative spacer” refers to a chemical moiety having a first bond
linking to an enzymatically cleavable peptide and a second bond linking to a polar drug moiety,
in which both the first and second bonds are capable of spontaneous degradation in response to a
specitic stimulus.

Ax antigen 18 an entity to which a hgand or 2 secondary fargeting motety specifically
hinds.

The term “ligand”™ used herein covers monoclonal antibodies, PEGylated monoclonal
antibodies (Chapman 2002), Fc-fusion proteins (Czajkowsky et al., 2012; Isfari et al., 2017},
atbemin, PEGylated albemn (Akbarzadehlaleh et al., 2016}, and albumin-fusion proteins
{Rogers et al.. 2013; Wang et al., 2020b),

Non-lmiting exaraples of a secondary targeting moiety include glucose (Calvaresi and
Hergenrother, 200131, AGM-3230 (Kim et al., 2020), iRGD peptide (Sugahara et al., 2009},
APTEDE (Saw et al., 2021}, Centynin (Geldberg et al, 20016), F3 peptide (Lam et al, 2010},
DVN peptide (Zhu et al., 2018), Pasirectzde (Wang et al., 2022), Afamelanonde (Wang ef 4.,
2020, Hielealcetide (Wang ef g1, 2022}, Somatostatin, Folic acid (Dharmaty et al., 2019, BMS-
1106 (Pan et al, 2021, aptamer {ang ot ab, 2013, Kuai et al, 2017}

The termo monosaecharide as used herein covers monosaccharides and their derivatives,
A monosaccharide has the chemical formula: (CFb{U 0y, where X 2 3. Adarge numbey of
monosacchanide derivatives are known. Noo-Hmiting examples include glucosamine, sialic acid,
galactosamine, ascorbic actd, mannitol, glocuronic acid, nwremic acid, and Meursminic acid,

A bydrophilic polvmer (HP) s frequently applied to mcrease halt-life, reduce
imunagenicity, and improve solubility and stability of both small and macromolecules
(Greenwald et al., 2003; Fishburn 2008; Schlapschy et al., 2013; Lin et al., 2015; Lyon et al,
2015; Podust et al., 2016; Chan et al., 2017; Hu et al., 2018; Gupta et al., 2019; Hou et al., 2019;
Viricel et al., 2019; Tian et al., 2021). Non-limiting examples of HP include PEG (-Co-Cio

alkylene-(CH2-CH»-0),-Co-Ci0 alkylene-, wherein subscript p is an integer selected from 2-50;,
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see above for the definition of alkylene}; palvsarcosine (Co-Cie alkylene-| N(CH:) -CHo-
{C=03E-C0-Cle alkylene-, whersin subscript < is an integer selected from 2-300; PAS (poly Pro-
Ala-Ser) [Co-Chp alkvi-(Pro-Ala-Serk-Co-Cro alkyl, wherein subseript a is an infeger selected
from 2-530}; polvpeptowd polymer; zwitterionic polymers, and hydroxyproling polymers.

& fenctional group refers to either an inert group or a reactive group.

Ag inert group refers to any chemical non-reactive group. Non-limiting examples of inert
groups includes: C1-Cyp alkyl, C1-Cyp alkylene, aryl, arylene, Cs-Csg helerocycle, C3-Cs
heterocyclo, C3-Cs carbocycle, C3-Cs carbocyclo, C1-Cip heteroalkyl, and C;-Cioheteroalkylene.
Said inert group may also be selected from the list of reactive groups.

A reaciive group refers o any chemical rootety that is reactive for covalently binding a
tindable group. Non-limiting examples of reactive groups include carboxylic acid; amine;
aminooxy; hydroxyl; halogen; activated ester such as N-hydroxysuccinimide ester, alkynyl;
alkenyl; azide; isocyanate; aldehyde; keto; maleimide, pyridy} disuifide; and thiol,

A bifunctional or moltifunctonal crosshinker is a PEG-containing or von-PEG-
contsining chemical reagent that has two oF 1012 reactive groups at its ends. These reagents can
be ysed to crosslink two or more molecules wogether using suitable reactions. Bifunctional or
pusitifumctional crosslinkers include homebifunctionsd crosslinkers, beterobifuncional
crosshinkers, and photoreactive crosslinkess. Homobitunctional (such as glutaraldehyde)
crosshinkers are crosslinking agents that have the same Tunctional chemistry at cach end of the
structure. Heterobifunctional crosslinkers, (such as SMCC (N-Succinimidyl 4-
{(MaletmdomethyDeyclohexane- L-carboxylate) and Sulfo-SMCC} are eresshinking agents that
have different reactive groups at each end of the structure. Photoreactive crosslinkers {such as
ABH (p-aridobenzoyl hydrazide}) have pholoactivatable reactive gronips that only become
reactive when exposed to UV or vistble Heht. Examples of reactive groups found in a crosslinker
include, byt are not limited to, amine for conjugation with the carboxylate group of target

meecuie; NHS-Ester for the arpine group of target molecule; maletmade for the thiol group of
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target molecule; isocyanate for the hydroxyl group of target molecule; alkyne (-C=CH) for the
azide group (-N3) of target molecule; hydrazine or aminooxy for the aldehyde or keto group of
target molecule, respectively.

The term “compound”, when referring to a compound of this invention, also includes its
salts, solvates, and prodrugs. The pharmaceutically acceptable salts include those listed in
Handbook of Pharmaceutical Salts: Properties, Selection and Use, 2"¢ Revised Edition, P. H.
Stahl and C. G. Wermuth (Eds.), Wiley-VCH, New York, (2011).  In addition to
pharmaceutically acceptable salts, other salts are contemplated in the invention. They may
serve as intermediates in the purification of compounds or in the preparation of other
pharmaceutically acceptable salts, or are useful for identification, characterization or purification
of compounds of the invention. A solvate refers to a complex formed between an active
compound and a pharmaceutically acceptable solvent. Examples of a pharmaceutically
acceptable solvent include water, ethanol, isopropanol, ethyl acetate, acetic acid, and
ethanolamine. A prodrug refers to a compound that, after administration, is metabolized into a
pharmaceutically active drug. Examples of a prodrug include esters and other
pharmaceutically acceptable derivatives.

The compounds of the present invention may contain one or more non-aromatic double
bonds or asymmetric centers. Each of them occurs as a racemate or a racemic mixture, a single
R enantiomer, a single S enantiomer, an individual diastereomer, a diastereometric mixture, a
cis-isomer, or a trans-isomer. Compounds of such isomeric forms are within the scope of this
invention. They can be present as a mixture or can be isolated using chiral synthesis or chiral
separation technologies.

It is understood that compounds of the present invention may exist as stereoisomers. [t
is further understood that compounds of the present invention include all forms of stereoisomers

including enantiomers, diastereomers, and mixtures thereof. Preferred stereoisomers are
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predominantly one diastereomer. More preferred stereoisomers are predominantly one
enantiomer.

As used herein, the depiction of an asterisk (*) in a chemical formula represents the point
of attachment of the group to the corresponding parent formula.

It is recognized that one skilled in the art may treat cancer by administering to a patient
presently displaying symptoms an effective amount of a conjugate of this invention. Thus, the
terms "treatment” and "treating” are intended (o refer (o therapeutic treatment and prophviactc
mieasures © provent relapss, wherein the object 15 o nhibit or slow down (fessen) an undesired
physiological change or disorder, such as, for example, the development or apread of cancer. For
purposes of this nvention, beneficial or desired clinical resulis include, but are not lroited to,
alieviation of symptoms, diminishment of extent of disease, stabilized {i.¢., not worsening) state
of disease, delay or slowing of disease progression, amelioration or palliation of the disease
state, and remission (whether partial or total), whether detectable or undetectable. “Treatment”
can alse mean profonging survival as compared to expected survival if not receiving treatinent.
Those in need of treatment nclude those abready with the condition or disorder as well as those
prone to have the condition or disorder.  In the context of cancer, the term “treating” inchudes
any or all of inhibiting growth of tumor celis, cancer cefls, or of a numor inhibiting replication
of wimor cells or cancer cells, lessening of vverall tumor burden or decreasing the number of
cancerons cells, and ameliocrating one or muore syraptorms associated with the disease.

Further, it is recognized that one skilled in the art may treat cancer by administering to a
patient at risk of future symptoms an effective amount of the conjugate of this invention and is
intended to include prophylactic treatment of such.

As used herein, the term "effective amount” of a compound of formula I refers to an
amount, that is a dosage, which is effective in treating a disorder, such as the diseases described
herein. The attending diagnostician, as one skilled in the art, can readily determine an effective

amount by the use of conventional techniques and by observing results obtained under
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analogous circumstances. In determining an effective amount or dose of a conjugate of this
invention, a number of factors are considered, including, but not limited to the conjugate to be
administered; the co-administration of other agents, if used; the species of mammal; its size, age,
and general health; the degree of involvement or the severity of the disorder, such as cancer; the
response of the individual patient; the mode of administration; the bioavailability characteristics
of the preparation administered; the dose regimen selected; the use of other concomitant
medication; and other relevant circumstances. The combinations of this invention may be
administered at therapeutically effective single or divided daily doses. The active components of
the combination may be administered in such doses which are therapeutically effective in
monotherapy, or in such doses which are lower than the doses used in monotherapy, but when
combined result in a desired (joint) therapeutically effective amount.

A conjugate of this invention may be administered alone or in the form of a
pharmaceutical composition with pharmaceutically acceptable carriers, diluents or excipients.
Such pharmaceutical compositions and processes for making the same are known in the art (See,
e.g., Remington: The Science and Practice of Pharmacy, A. Adejare, Editor, 23rd Edition,
Academic Press, 2020).

Within this invention it is to be understood that the combinations, compositions, kits,
methods, uses or compounds for use according to this invention may envisage the simultaneous,
concurrent, sequential, successive, alternate, or separate administration of the active ingredients
or components.

The administration of a conjugate of this invention and the at least one other
pharmacologically active substance may take place by co-administering the active components
or ingredients, such as e.g., by administering them simultaneously, concurrently, sequentially,
successively, alternately, or separately, in one single or in two or more separate formulations or

dosage forms.
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For example, simultaneous administration includes administration at substantially the
same time. This form of administration may also be referred to as “concomitant” administration.
Concurrent administration includes administering the active agents within the same general time
period, for example on the same day(s) but not necessarily at the same time. Alternate
administration includes administration of one agent during a time period, for example over the
course of a few days or a week, followed by administration of the other agent(s) during a
subsequent period of time, [or example over the course of a few days or a week, and then
repeating the pattern for one or more cycles. Sequential or successive administration includes
administration of one agent during a first time period (for example over the course of a few days
or a week) using one or more doses, followed by administration of the other agent(s) during a
second and/or additional time period (for example over the course of a few days or a week)
using one or more doses. An overlapping schedule may also be employed, which includes
administration of the active agents on different days over the treatment period, not necessarily
according to a regular sequence. Variations on these general guidelines may also be employed,
e.g., according to the agents used and the condition of the subject.

The elements of the combinations of this invention may be administered (whether
dependently or independently) by methods customary to the skilled person, e.g. by oral, enteral,
parenteral (e.g., intramuscular, intraperitoneal, intravenous, transdermal or subcutaneous
injection, or implant), nasal, vaginal, rectal, or topical routes of administration and may be
formulated, alone or together, in suitable dosage unit formulations containing conventional non-
toxic pharmaceutically acceptable carriers, excipients and/or vehicles appropriate for each route
of administration.

Without further elaboration, it is believed that one skilled in the art can, based on the
above description, utilize the present invention to its fullest extent. The following examples
are to be construed as merely illustrative and not limitative of the remainder of the disclosure in

any way whatsoever.
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All publications cited herein are hereby incorporated by reference in their entirety.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows tumor volume (mm?) as a tfunction of time (day) in a JIMT-1 xenograft
model, comparing tumor growth inhibition by conjugate C-APDC17 of this invention with
Kadcyla and Enhertu, two commercial ADCs.

Figure 2 shows a single intravenous dose (10mg/kg at day zero) ol one of four
conjugates of this invention (i.e., C-APDC5, C-APDC-8, C-APDC9, and C-APDC16) each was
more efficacious than two doses (10mg/kg at day zero and day 7, respectively) of Kadcyla and
Enhertu. Tumor volume as a function of time was determined using the formula (LxW2)/2.

Figure 3 demonstrates that a dual-targeting APDC conjugate, C-APDC10, of this
invention was more efficacious than a monotargeting ADC, Kadcyla, or a monotargeting APDC,
C-APDCI135, in killing cancer cells in a cell-based assay.

Figure 4 illustrates antitumor activities of conjugates I-APDC2, I-APDC3, I-APDC4, and
I-APDC6 of this invention in an N87 xenograft model, performing significantly better than Her-
T785, a Bolt’s immune-stimulating ADC.

Figure 5 shows in an N87 xenograft model the tolerability of conjugates I-APDC2, I-
APDC3, I-APDC4, and I-APDC6 of this invention, similar to that of Her-T785.

Figure 6 demonstrates in a JIMT-1 xenograft model that conjugates I-APDC7, I-APDCS,
I-APDC9, and I-APDC10 of this invention each effectively eliminate tumor cells in Kadcyla-
resistant tumor xenograft models in the absence of B, T or NK cell activities, performing

significantly better than Her-T785.

DETAILED DESCRIPTION
The conjugates of this invention are stable in circulation as well as in endosome to

prolong their pharmacokinetics as the PD linker contains no cutting sites of cathepsins. The
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conjugates can be delivered into tumor interstitium via endosomal recycling to effectively kill
interstitial tumor cells. In addition, the conjugates typically have a high DLR (drug/ligand
ratio) value of about 7-8 and are versatile in the incorporation of a variety of polar drugs as
payloads. And in contrast to conventional ADCs with a non-cleavable linker, the PD payloads of
the conjugates are quickly liberated via the cleavage of an amide bond or a glycoside bond in
lysosome to achieve an improved bioavailability and pharmacodynamics. One or more optional
secondary targeting moieties can be included in the PD linker of the conjugates to improve the
latter’s activity against cancer cells lacking the antigen recognized by the ligand. Also, one or
more optional hydrophilic polymer moieties can be included in the PD linker of the conjugates
to improve the latter’s solubility and pharmacokinetics.

The linker complex in the conjugates of this invention is stable in circulation to limit
damages caused by the agent to healthy tissues before the conjugate 1§ delivered to ummor cells.
Once the conjugate enters tumor cells, the linker complex prevents wasteful dumping of a
precious payload in endosome to ensure delivery of the conjugate to tamor interstitium via
endosomal recycling.  Further, it facilitates optimal payioad release in lysosome.

A majority of Igs and IgG-based conjugates can be delivered to the tumor interstitium
via the intrinsic mechanism of endosomal recycling.

Not to be bounded by any theory, a conjugate of this invention is passively delivered o
the tumor tssue via enhanced permeability and retention (EPR), followed by the apecific
interaction between the antibody ligand and the tumor antigen of interest. After internalization
and transportation to endosome, the conjugate exploifs the intrinsic mechanism of endosormal
recycling to bypass the barrier posed by TIFP and help drog delivery into the tumor inferstitium.
As such, the conjugate is stable in endosome and effective in kitling interstitial tomor cedls.

The conpugates of this inveniion each contain a Higand moiety and a moiety derived from
a compound of fornmda § described above.  The ligand is bonded 1o the compound via 2

eovalent bond formeed between a funciions! group from the Hgand and L1 in the cownpound of
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formuia L The functonal group s sulthydryl, amino, glatandne, or formyl,  Exemplary bonds
are a thioether bond (C-8, 2.g., via SH in a cvsteine residue of the hgand and a maleimide
maiety of L1 in the compoond of formela By and an amide bond (CONH, e.g., via a bysine or
glutaniine residue of the ligand},  Thiol groups in a ligand can be obtained from reduction of
interchain disulfide residoes and/or thiol-containing residues.

Exemplary ligands include monoclonal antibodies, PEGylated monoclonal antibodies,
Fe-{usion proteins albumin, PEGylated albumin, and albumin-{usion proteins.

The antbodies can be autologous or allogeneic sntibodies, The terms “allogenaic
antibody” or “alloantibody” refer to an anttbody that is not from the individual in qoestion {e.g.,
o cancer padent), but is from the same or different species, snd has been engineered 1o reduce,
mitigate, or avaid recognition as a xeno-antibody (£.g., non-self). For example, the “aHogeneic
anttbody” can be a humanized antibody including tnununoglobulin G (IgG) or immunoglobulin
A (IgA)

To preferred embodiments, the antibody is 2 monoeclonal antibody of a defined sub-class
{e.g., G, g0, TG, 120, Bz A, or ighy). B combinations of antibodies are used, the
antibedies can be from the same subclass or from different subclasses.  For example, the
antibodies can be 1gG antbodies.  Various combinadons of different subchassss, in dilferent
relative proportions, can be obitained by those of skill in the art.  In some cases, a specific
sebelass, or a specifie combination of ditferent subclasses can be particularly effective at cancer
treatment or tumar size raduction.

As an illustration, the antibody binds to an antigen of a cancer cell.  For example, the
antibody can bind fo 2 target antigen that is present at an amount of at least 10, 100; 1,000;
FO.G00; 100.800; 1,000,000; 2.5x10% 5x10% or 1x 1Y copies or more on the surface of a cancer
cell, Purther, the antibody can bind to s sntigen on a cancer ar Ummune coll st a hugher affinity
than a corresponding antigen on 3 non-cancer call.  For example, the antibody may

preferentially recognize an antigen containing a polymorphusia that is found on 2 cancer or
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immuine cell as compared to recogmtion of 4 corresponding wild-type antigen on the non-cancer
or non-tmmene cell In some cases, the antibody binds a cancer or mmane celdl with greater
avidity than a non-cancer or non-tmmaune cell.  For example, the cancer or iromune cell can
express a higher density of an antigen, thus providing for 2 higher atfinity binding of a
multivalent antibody to the cancer or impune cell.

Suitable Heands include abagovonab, abatace (also known as ORENCIATM),
abeiximab (also known as REQPRO™, ¢7E3 Faby), adalimuemab (also koown as HUMIRATMY,
adecatunuioab, slemturumeb (also known as CAMPATH™, MabCampath or Campath-1H),
altumomaly, afelimomab, anatumomab mafenatox, anetumemab, anrukizumab, apolizemab,
arcitamomab, aselizamab, atlizomab, atorolimumab, Avelumab, bapineuzumab, bastliximab
{also known as SIMULECT™), bavituximab, bectumomab {(also known as LY NMPHOSCANTM),
helimurnab (also known as LYMPHO-STAT-B™), bertilinurmab, besilesomab, bevacizumab
{also known as AVASTIN™G, biciromab brallobarbital, bivatizumab mertansine, campath,
canalingmab (also known as ACZERS5), cantuzomab mertansing, capromab {also known as
PROSTASCINTGG, catrpaxomab (also known as REMOVABR™, cedelizurnab (also kKnown as
CIMZIA™SY, certolizumab pegol, cetukimab {also known as ERBITUX™), clenoliximals,
dacemizomab, dacliximab, daclizumab (also known as ZENAPAXT), denosumab {also known
as AMG 162), detumomab, dorlimomab antox, dorlixizomaeb, duntumumab, dunmulumabs,
dhrmuluroab, ecromeximab, cculizmab (also known as SOLIRIS™), edobacomab,
edrecolomab {also known as Mab17-1 A, PANOREX™, efslizomab (also known as
RAPTIVA™,, efunguroab (also known as MYCOGRAB™), elsilumomab, enlimomab pegol,
epitumomab cituxetan, efalizumab, epiivmomab, epratuzamab, erlizemab, ertumaxomab {afso
known as REXOMUNIMY, etanercept (also known as ENBRELYMY, etaracizomab (also known
ag etarstozuroab, VITAXIND ABEGRINTG, exbivirumab, fanolesomab {also known as
NEUTROSPEC MY, farahimomab, felvizomab, fontolizumab {also known as HEZAFIMY,

galixirnab, gantenerummah, gaviimomah (also known as ABXCBL™), gentuzumab czogamicin

s & >
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{also known as MYLOTARG™), golirnumab (also known as CNTO 148), gomiliximab,
ibalizeanab (aloo known ag TNX-355), ibritemomab thixetan (also known as ZEVALINTMY,
igovormab, imciromab, inflidmab (also known as REMICADE™], inolimomab, inotiizumab
ozagamicin, ipihimuimab (also known as MDX-010, MDX-161), irstopmmab, Keliximab,
labeturzurmab, lemalesomab, lebrilizumab, lerdebmurab, lexatumumab {also known as, HGS-
ETRZ, BETRZ-8TOC 1), lexitumumab, libiviromab, Hntuzumab, lucatomumab, lumiliximsb,
mapatumumab (also known as HGSETRE, TRM- 1), masiimomab, mateeumad (also known as
EMIY7 2000}, mepolizumab (also known as BOSATRIA™Y), meteliroumab, milatuzumab,
mipretemomab, mittmomab, morchimumaly, motavizemab (alse known as NUMAX™),
muromonab {also koown g8 OKT3), nacolomab tafenatox, saptumornab estafonatox,
natslizumab (also known as TYSABRIM, ANTEGREN™), nebacumab, nerelimomab,
nisnotenmnmab (also known as THERACIM hR3™ THERA-CIM-BR3™, THERALQOCTY),
nofetumomab merpentan {(also known as VERLUMA™, perelizomab, odufimomab,
ofatamumab, omalizumab {(slso known as XOLAIR™), gregovorab {also known as
OYAREX™), atelixizumab, pagibaxiroah, palivizuroab (aleo known as SYNAGIS™,
panitemmab (also known as ABX-EGE, VECTIBIX™), pascolizummab, pemtumoniab {also
known as THER AGYN™Y, pertazuroab (also known as 204, OMNITARG™, pexelizumab,
pintomonab, prilixineb, prntosnonab, ranibizumab (also known as LUCENTIES™),
raxibacumab, regavinunab, resHrumab, riteamab {also known as RITUX AN,
MabTHERA™), rovelizumab, ruplizumab, satumomab, seviromab, sibrotuzamab, siplizumab
{alao known as MEDI-507), sontuzomab, starmnehinab (also known as MYG-029), sulesemab
{alse known as LEUKOSCANT, tacstuzumab tetraxetan, tadocizuomab, talizumab,
taphtemorab paptox, tefibazomab (8lso known as AUREXES™), telimomaly aritox,
feneliximab, teplizumab, Soitlimumab, tocilizumab (also known as ACTEMRA™ woralizemab,
tositurnomab, trastunnmab {also known as HERCEPTIN'G, tremelimomab (also known as OF-

675,206}, tucotuzumab cebmoeleukin, mviromab, urtoxazurab, ustekimumab (also known as
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CNTG 1275y, vapahiximab, veltuzumab, vepalitgomab, visilizumab (siso known as
NUVION™, volociximah {also known as M2003, votemumab (also known as
HUMASPECT™), zalutomumab, zanolimumab (also known as HoMAX-CD4), ziralirnemab,
zedimomah aritox, daratorannmab, elotuxumab, obintunzumeb, olaratumab, brentuximab vedotin,
afibercept, abatzcept, belatacept, afibercept, etanercept, ronuplostim, SBT-040 {sequences Hsted
in US ZO17/0158772. Preferably, the ligand is Herceptin, Albumin, Perjeta, or any combination
thereof.

I preferred crobodipents, the molar rato of the higand and the compound of forouda |
inthe conjugate iabetween 1o tand 1: 20 (g, 1o tto b i6. 1101112, 1: 260 1 112,
o210 10,141 10, 2% 16wt 8and 5wl 1

Also within the scope of the invention is a compound of formula [:

The compound has four components: a ligand linker L1, an My linker complex, a drug
linker L2, and a [first polar drug moiety PD1.  Optionally, the compound has one (o five
hydrophilic polymer moieties HP, one to five secondary targeting moieties ST, or any
combinations thereof.

The ligand linker contains a functional group capable of reacting with a ligand. Ina
conjugate of this invention, the ligand linker connects the ligand and the My linker complex.

The My linker complex contains 1 to 15 monomeric units represented by M. Each
monomeric unit M in the Mn1 linker complex can be the same or different from each other.
Each M covalently bonds to its adjacent M via stable amide bond, a stable glycoside bond, a
stable ester bond, a stable disulfide bond, a C-S bond, a C-O bond, a C-N bond, a urea moiety

(-NH-C(O)-NH-) or a triazole moiety so that the My complex is stable, namely resistant to
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enzymatical cleavage. My can be a linear oligomer, a branched oligomer having four or more
monomeric units, a cyclic oligomer, or a mosaic oligomer which is a cyclic oligomer with one or
more ring members having one or more substituents such as a monomeric unit M or a linear,
branched, cyclic, or mosaic oligomer containing two to ten monomeric units M. Each
monomer of the My complex exists in residual form.

M, in each occurrence, can be independently selected from:

(1) Natural or non-natural amino acids, with a preference for those with a secondary
amine groups (such as N-methyl-L-alanine; N-methyl-L-serine; N2-methyl-L-asparagine, N-(4-
hydroxyphenyl)glycine, iminodiacetic acid, N-(2-aminoethyl)glycine, sarcosine) or those from
the following groups of amino acids: (a) cyclic a-amino acids (e.g., 1-aminocyclopropane-1-
carboxylic acid, cycloleucine, 3-aminotetrahydrofuran-3-carboxylic acid, 4-aminotetrahydro-
furan-3-carboxylic acid, 4-amino-tetrahydro-pyran-4-carboxylic acid); (b) cyclic B-amino acids
(i.e., 2-amino-cyclopropanecarboxylic acid, and 4-aminotetrahydro-3-thiophenecarboxylic acid);
and (c¢) cyclic secondary amino acids, such as azetidine-2-carboxylic acid, pipecolic acid,
proline, 4-aminoproline, 4-hydroxyproline, 4-oxazolidinecarboxylic acid, 4-azidoproline, L-
trans-pyrrolidine-2,4-dicarboxylic acid, pyrrolidine-2,5-dicarboxylic acid, piperidine-2,6-
dicarboxylic acid, 2,4-cis-piperidine-2,4-dicarboxylic acid, piperidine-2,3-dicarboxylic acid,
imidazolidine-2-carboxylic acid, 3-morpholine carboxylic acid, nipecotic acid, 3-
(methylamino)tetrahydrofuran-3-carboxylic acid, 3-((methylamino)methyl)azetidine-1-
carboxylic acid, 3-((methylamino)methyl)piperidine-1-carboxylic acid, 2-
((methylamino)methyl)pyrrolidine- 1-carboxylic acid, 3-((methylamino)methyl)pyrrolidine-1-
carboxylic acid;

) 3,6-bis-(4-amino-butyl)-piperazine-2,5-dione (CDK) and its derivatives. It is
noted that 3,6-bis-(4-amino-butyl)-piperazine-2,5-dione can be deemed as a cyclic dipeptide
(i.e., cyclic di-lysine);

3) monosaccharides;
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4) bifunctional crosslinkers or multi-functional crosslinkers

&) polyamines with at least one amino group being secondary or tertiary; or

(6) diamino-dicarboxylic acids.

In a preferred embodiment, the My linker complex contains at least a monomeric unit
derived from 3,6-bis-(4-amino-butyl)-piperazine-2,5-dione, a cyclic peptide, or a diamino
dicarboxylic acid (e.g., 2,5-diaminobenzene-1,4-dicarboxylic acid).

The drug linker L2 connects the My linker complex to the first polar drug moiety PD1.
The bond between L2 and PD1 is an amide bond or a glycoside bond. Not to be bound by any
theory, the bond between L2 and PD1 are stable enough in circulation and endosome of a patient
but quickly cleaved by lysosomal enzymes to liberate PD1, eliminating the slow process of
antibody degradation mandated by conventional ADCs with a non-cleavable linker to release
active metabolites.

L2 can be a bifunctional crosslinker containing -C1-C10 alkylene- or -C0-C10 alkylene-
(CH2-CH2-0)g-C0-C10 alkylene- where g is an integer of 1-10.

Polar drug PD1 is a biologically active ingredient in a medicament, dissolved in water at
25° C at a ratio of the polar drug to water (weight to weight) of at least 1 to 10000, 1 to 1000, 1
to 100, 1t0 30,1 to 10,or 1 to 1. A hydrophobic drug can be modified to be a polar drug by
introducing one or more moieties, e.g., -NHa, -OH, and COOH, that are polar, hydrophilic, or
ionic. Non-limiting examples of hydrophobic drugs include maytansinoids, auristatins,
calicheamicins, duocarmycins, pyrrolobenzodiazepines, lapatinib, and immune adjuvants (e.g.,
TLR7/8 agonist 1, CAS No. : 1620278-72-9); T785 (Ackerman et al., 2021), and diABZI-C2-
NH2 (a STING agonist, CAS No. : 2137975-93-8).

The compound of this invention can contain a second polar drug moiety (PD2), which is
linked to the linker complex Mu1 via L2 or a drug linker similar to L2 as described above.

As indicated above, the compound also optionally contains one or more secondary

targeting moieties and one or more hydrophilic polymer moieties.
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The details of one or more embodiments of the invention are set forth in the description
below. Other features, objects, and advantages of the invention will be apparent from the
description and from the claims.

Without further elaboration, it is believed that one skilled in the art can, based on the
above description, utilize the present invention to its fullest extent. The following examples
are to be construed as merely illustrative and not limitative of the remainder of the disclosure in

any way whatsoever.

EXAMPLES

The following reagents, cell lines and animals were used in (1) preparing compounds of
formula (1), and conjugates of this invention, and (2) cell-based assays and animal studies. Their
suppliers are provided below, as well as their CAS registry numbers or catalog numbers (Cat
No).

TLR7/8 agonist 1 dihydrochloride (Ag), MedChemExpress, CAS No.1620278-72-9; No-
Fmoc-Nf-Boc-L-2,3-diaminopropionic acid (Fmoc-Dap(Boc)-OH), Tokyo Chemical Industry
Co., Ltd., CAS No. 162558-25-0; HATU, Combi-Blocks, CAS No. 148893-10-1; N-Ethyldiiso-
propylamine (DIPEA or DIEA), Alfa Aesar, CAS No. 7087-68-5; DMSO, Sigma-Aldrich;
Acetonitrile (ACN), J.T. Baker; (2R,4S)-1-Fmoc-4-Boc-amino pyrrolidine-2-carboxylic acid
(Fmoc-4AP(Boc)-OH), Combi-Blocks, CAS No. 1820570-42-0; Bis-PEG6-NHS ester,
Broadpharm, CAS No. 1526718-98-8; HEPES, Sigma-Aldrich, CAS No. 7365-45-9; Sodium
hydroxide (NaOH), Sigma-Aldrich; (2R,4S)-1-Boc-4-Aminopyrrolidine-2-carboxylic acid
(NH2-4AP(Boc)-OH), AK Scientific, CAS No. 132622-78-7; Trifluoroacetic acid, Sigma-
Aldrich, CAS No.76-05-1; m-PEG12-NHS ester, Broadpharm, CAS No. 174569-25-6; (2R,45)-
1-Fmoc-4-Boc-amino pyrrolidine-2-carboxylic acid (Boc-4AP(Fmoc)-OH), AK Scientific, CAS
No. 1253791-18-2; 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) hydrochloride,
Sigma-Aldrich, CAS No. 25952-53-8; N-hydroxysuccinimide, Sigma-Aldrich, CAS No.6066-

82-6; 3,6-bis(4-aminobutyl)-2,5-piperazinedione (CDK), Broadpharm, CAS No. 23409-32-7;
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Morpholine, Alfa Aesar; Mal-PEG2-acid, Broadpharm, CAS No. 1374666-32-6; Herceptin
(trastuzumab), Roche, Cat No. 000961-1-CTN-05; Perjeta, Roche, Cat No. H0536B33; DL-
Dithiothreitol (DTT), VWR LIFE SCIENCE, CAS No. 3483-12-3; SephadexTM G25 Fine,
Cytiva; SephadexTM G-100, Cytiva; D-proline, AK Scientific, CAS No. 344-25-2; m-PEG24-
NHS ester, Broadpharm, CAS No. 2395839-96-8; 2,5-Diaminoterephthalic acid (H2ZDATA),
Ambeed, CAS No. 945-30-2; Boc-Sar-Osu, Combi-Blocks, CAS No. 80621-90-5; HOBT,
Sigma-Aldrich, CAS No. 123333-53-9; mPEG12-amine, Broadpharm, CAS No.1977493-48-3;
Triethylamine, Sigma-Aldrich, CAS No. 121-44-8; Acid-PEG5-NHS, Broadpharm, CAS No.
1343476-41-4; N,N-Dimethylformamide (DMF), Sigma-Aldrich, CAS No. 68-12-2; Di(N-
succinimidyl)adipate (DSA), Broadpharm, CAS No. 59156-70-6; Sucrose, VWR LIFE
SCIENCE, CAS No. 57-50-1; sodium succinate dibasic hexahydrate, Sigma-Aldrich, CAS No.
6106-21-4; Tween-20, VWR LIFE SCIENCE, CAS No. 9005-64-5; m-PEG24-amine,
Broadpharm, CAS No. 32130-27-1; Gel Filtration Standard, Bio-Rad, Cat No. 151-1901;
Mertansine (DM1), Cyaman, CAS: 139504-50-0; N-Me-L-Ala-maytansinol, Boc Sciences,
CAS: 77668-69-0; Monomethyl auristatin E (MMAE), Long Tail Intl. (Taiwan), CAS: 474645-
27-7; DM4, MedChemExpress, CAS: 796073-69-3; SN38, MedChemExpress, CAS: 86639-52-
3; Lapatinib, MedChemExpress, CAS: 231277-92-2; Kadcyla, Roche, NDC 50242-088-01;
Enhertu, Daiichi-Sankyo AstraZeneca, NDC 65597-406-01; (25)-2-amino-3-{[(tert-
butoxy)carbonyl]amino } propanoic acid [NH2-Dap(Boc)-OH], Combi-Block, CAS: 74536-29-1;
(2R,45)-4-((tert-Butoxycarbonyl)amino)pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH),
Ambeed, CAS: 1279030-48-6; L-Asparagine, Combi-Block, CAS: 70-47-3; L-Cysteine
hydrochloride monohydrate, Sigma, CAS: 7048-04-6; (S)-3-Amino-2-(tert-
butoxycarbonylamino)propionic Acid (Boc-Dap-OH), Tokyo Chemical Industry Co., Ltd.,
CAS: 73259-81-1; N%(tert-Butoxycarbonyl)-L-lysine (Boc-Lys-OH), Tokyo Chemical
Industry Co., Ltd., CAS: 13734-28-6; Serine, Tokyo Chemical Industry Co., Ltd., CAS: 56-45-

1; 3-mercaptolactic acid, Toronto Research Chemicals, CAS: 2614-83-7; H-Lys(Boc)-OH,
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Combi-Block, CAS: 2418-95-3; L-(+)-Penicillamine, Santa Cruz, CAS: 1113-41-3; L-5-Amino-
2-N-Boc-amino-pentanoic acid, Santa Cruz, CAS: 21887-64-9; 1-[(tert-Butoxycarbonyl)-
amino]cyclopropanecarboxylic acid, Combi-Block, CAS: 88950-64-5; Maleimidocaproic acid,
Combi-Block, 55750-53-3; N-Succinimidyl Maleimidoacetate (AMAS), Tokyo Chemical
Industry Co., Ltd., CAS: 55750-61-3; N-Succinimidyl 3-Maleimidopropionate (BMPS) ,
Tokyo Chemical Industry Co., Ltd., CAS: 55750-62-4; 1,2-Bis(maleimido)ethane, Tokyo
Chemical Industry Co., Ltd., CAS: 5132-30-9; Di(N-succinimidyl) adipate (DSA), Broadpharm,
CAS: 59156-70-6; N-Succinimidyl 4-(N-Maleimidomethyl)cyclohexanecarboxylate (SMCC),
Tokyo Chemical Industry Co., Ltd., CAS: 64987-85-5; N-Succinimidyl 3-(2~
Pyridykiithioypropionate (SPDF), Tokyo Chemical Industry Co., Ltd., CAS: 68181-17-9; Iodo-
PEG3-carboxylic acid, Lumiprobe, Cat.2063-1g; N-Fmoc-3-iodo-L-alanine methyl [Fmoc-
Ala(Iodo)-Ome], Ambeed, CAS: 156017-42-4; 1,2-Bis(2-iodoethoxy)ethane, Combi-Blocks,
36839-55-1; 4-(2-Boc-aminoethyl)piperidine, AK Scientific, Inc., CAS:165528-81-4); t-Boc-N-
amido-PEG6-acid, Broadpharm, CAS: 882847-13-4; Amino-PEGS8-alcohol, Broadpharm, CAS:
352439-37-3; m-peg8-amine, Broadpharm, CAS: 869718-81-0; Amino-PEGS8-acid,
Broadpharm, CAS: 756526-04-2; amino-peg24-acid, Broadpharm, CAS: 196936-04-6; Glucose-
PEG-NH2, RuixiBiotechCo.Ltd, Cat No R-CP-060; 2-(4-(2,5-dioxo-2H-pyrrol-1(5H)-
yDphenyl)acetic acid (4-Maleimidophenylacetic Acid), Broadpharm, CAS: 91574-45-7; tris(2-
carboxyethyl)phosphine (TCEP), GoldBio, CAS: 51805-45-9; Dichloromethane (DCM)
Anhydrous, Sigma, CAS: 75-09-2; Pyridine anhydrous, Sigma, CAS: 110-86-1; N,N'-
Dicyclohexyl-carbodiimide (DCC), Tokyo Chemical Industry Co., Ltd., CAS: 538-75-0; 4-
Dimethyl-aminopyridine (DMAP) , Tokyo Chemical Industry Co., Ltd., CAS: 1122-58-3;
Human Albumin 20%, CSL Behring, ATC Code: BOSA A01; 1-(4-Aminobutyl)-2-butyl-TH-
imidazo[4,5-c]quinolin-4-amine (T785), Amadis Chemical, CAS No. 313350-31-1; Muramic
acid, Toronto Research Chemicals, CAS: 1114-41-6. 96-well plate, Nunc, Thermo Fisher, Cat

No 167008; Sodium Chloride, Sigma, Cat No S3014, Potassium Chloride, Amresco, Cat No
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395; Sodium Phosphate Dibasic Anhydrius, Amresco, Cat No 404; Potassium phosphate
monobasic, Sigma, Cat No 795488; Sodium carbonate, Sigma, Cat No 497198; Sodium
bicarbonate, Sigma, Cat No 144568; Bovine Serum Albumin, Gibco, Cat No 30063721;
Ethylenediaminetetraacetic acid disodium salt dehydrate, Sigma, Cat No E4884; Citric acid,
Merck, Cat No 77929; DM 1 Monoclonal Antibody (A4G2), Invitrogen, Cat No MAS5-42527;
Her2/ERBB2 Protein, Human, Recombinant (ECD), SinoBiological, Cat No 10004-HCCH;
Her2/ERBB2 Protein, Human, Recombinant (ECD), Biotinylated, SinoBiological, Cat No
10004-HCCH-B; Goat F(ab")2 Anti-Human IgG Fc (HRP), Abcam, Cat No ab98530;
Peroxidase-conjugated Streptavidin, Jackson Immunoresearch, Cat No 16030084; 3,3,5,5-
Tetramethylbenzidine, Sigma, Cat No 860336-5G; Puromycin, Sigma, Cat No P8833; DMEM
(GIBCO, Cat No 12100-061; Heat-inactivated fetal bovine serum (FBS), GIBCO, Cat No
10437-028; RPMI-1640, GIBCO, Cat No 31800-022; McCoy’s 5A, Sigma, Cat No M4892;
IMDM, GIBCO, Cat No 12200-036; M199, GIBCO, Cat No 31100-035; Heparin, Sigma, Cat
No H3149; ECGS, Sigma, Cat No 02-102; and CellTiter-Glo® Luminescent Cell Viability
Assay, Promega, Cat No G7571.

Breast cancer cell line MDA-MB-231 and SK-BR-3, gastric cancer cell line NCI-N§7,
ovarian cancer cell line SK-OV-3, and pancreatic cancer cell line Capan-1 were purchased from
ATCC. Breast cancer cell line JIMT-1 was purchased from Deutsche Sammlung von
Mikroorganismen und Zellkulturen (DSMZ, Germany). Gastric cancer cell line MKN45 was
purchased from RIKEN. Human umbilical vein endothelial cell line (HUVAC) was purchased
from BCRC (Bioresource Collection and Research Center, Hsinchu City, Taiwan).

Human MDR1 overexpressed NCI-N87 (NCI-N87-hMDR1) cell line was produced by
lentiviral vector-mediated gene transduction. Briefly, the lentiviral transfer vector contains both
hEF1a promotor-driven hMDR1 coding sequence (CDS) and hPGK promoter-driven EGFP-
IRES-Puro bicistronic cassette. The lentivirus was packaged using second-generation lentiviral

system in 293T cell line. After transfection, stable NCI-N87-hMDR1 was selected and
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maintained in puromycin (0.55 pg/mL) containing RPMI-1640 medium. JIMT-1 and MDA-MB-
231 were maintained in DMEM supplemented with 10% heat-inactivated fetal bovine serum
(FBS). NCI-N87, NCI-N87-hMDR 1, SK-OV-3, and MKN45 were maintained in RPMI-1640
supplemented with 10% heat-inactivated FBS. SK-BR-3 was maintained in McCoy’s 5SA
supplemented with 10% heat-inactivated FBS. Capan-1 was maintained in IMDM supplemented
with 20% heat-inactivated FBS. HUVAC was maintained in M199 supplemented with 25 U/mL
heparin, 30 pg/mL ECGS and 10% heat-inactivated FBS. All cell lines were cultured at 37°C
under 5% CO?2 atmosphere.

BALB/c mice, BALB/c Nude mice and Sprague-Dawley (SD) rats were obtained from
BioLASCO Co., Ltd (Taiwan). T-DM1 (Trastuzumab emtansine) as a comparative sample was
purchased from Shanghai Union Dispensary Co. (Taipei, Taiwan). All animal studies were
conducted in accordance with the Animal Care and Use Committee in a facility accredited by
the association for Assessment and Accreditation of laboratory Animal Care.

The following columns were used for separation and analysis: ACE® 5 C18-300, 250 x
4.6 mm, Advanced Chromatography Technologies Ltd (ACE), Cat No. ACE-221-2546; ACE®
5 phenyl-300 250 x 4.6 mm, ACE, Cat No. ACE-225-2546; Zorbax® RRHD Eclipse Plus C18,
951&, 2.1 x 50 mm, 1.8 pm, Agilent, Cat No. 959757-902; ENrich™ SEC 650 10 x 300 Column,
Biorad, Cat. #7801650, Serial #100601.

Instruments were used to carried out preparation or analysis: High-performance liquid
chromatography (HPLC), Agilent, model: 1260 Infinity® II; 6545 Q-TOF LC/MS, Agilent,
model: G6545B; ThermoCell Mixing Block, Bioer, model: MB-101; Manifold Lyophilzer,
Uniss, model: FDM-5; ImageXpress® Micro Imaging system, Molecular Devices.

Compounds prepared below were characterized and confirmed using mass spectrometer
(Agilent 6545 Q-TOF LC/MS equipped with an EclipsePlusC18 RRHD 1.8um 2.1x50mm).

Several procedures were followed to prepare exemplary compounds and conjugates of

this invention. They are briefly described below.
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Protocol for removal of Boc protection group (Boc protocol)

The tert-butoxycarbonyl (Boc) protection group of a compound was removed by
incubation with 70% trifluoroacetic acid (TFA) at room temperature for 1 hour (yields about 90-
99%). The desired product was purified by HPLC (Agilent® 1260 Infinity® I with ACE C18-
300 column), followed by lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).
Protocol for removal of TRT protection group (TRT protocol)

The trityl (TRT) protection group of a compound was removed by incubation with 80-
90% trifluoroacetic acid (TFA) at room temperature for 1 hour (yields about 90-99%). The
desired product was purified by HPLC (Agilent® 1260 Infinity® II with ACE C18-300
column), followed by lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).

Protocol for removal of Fmoc protection group (Fmoc protocol)

The fluorenylmethyloxycarbonyl (Fmoc) protection group of a compound was removed
by incubation with 12.5% morpholine at room temperature for 20 min (yields about 90-99%).
The desired product was purified by HPLC (Agilent® 1260 Infinity® II with ACE® C18-300
column), followed by lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).

Protocol for amide bond formation using NHS reagent (NHS protocol):

N-Hydroxysuccinimide (NHS, 65mM) was mixed with a solution containing an amine
(130 mM), 80% dimethylsulfoxide (DMSO), and a 20% 50mM HEPES buffer (50 mM HEPES,
100 mM NaCl, and 1 mM ethylenediaminetetraacetic acid, i.e., EDTA) at pH 8-9 with agitation
at room temperature for 2 hours (yields about 60-95%). The desired product was purified by
HPLC (Agilent® 1260 Infinity® II with ACE® C18-300 column), followed by lyophilization
with Manifold Lyophilizer (-80°C, 10 mTorr).

Protocol for amide bond formation using HATU reagent (HATU protocol)
An amine (51.8 mM) was stirred with a carboxylic acid (104 mM), HATU (207 mM),

and DIEA (518 mM) in DMF at room temperature for 1 hour (yields about 40-90%). The
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desired product was purified by HPLC (Agilent® 1260 Infinity® II with ACE® C18-300
column), followed by lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).
Protocol for C-S bond formation using cesium carbonate reagent (C-S bond protocol)

A thiol (6.82 mM) was stirred with an iodo compound (20.5 mM), tris(2-carboxyethyl)-
phosphine (TCEP, 3.41 mM) and cesium carbonate (54.6 mM) in a solution containing 60%
DMSO and a 40% 50mM potassium phosphate buffer (30.8 mM KoHPOs, 19.2 mM KH2PO4,
100 mM NaCl, and 1mM EDTA; pH 7) at room temperature [or 2 hours (yields about 50-90%).
The desired product was purified by HPLC (Agilent® 1260 Infinity II with ACE C18-300
column), followed by lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).

Protocol for maleimide-thiol reaction (maleimide-thiol protocol)

Maleimide (35.4 mM) was stirred with a thiol (29.5 mM) in a solution containing 80%
DMSO and 20% 50mM HEPES buffer (pH 6.5) at room temperature for 1 hour (yields about
90-99%). The desired product was purified by HPLC (Agilent® 1260 Infinity® II with ACE®
C18-300 column), followed by lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).
Protocol for NHS ester synthesis (NHS ester protocol)

A carboxylic acid (65.4mM) was stirred with NHS (654 mM) and EDC (654 mM) in
DMSO at room temperature for 1 hour (yields about 65-95%). The desired product was
purified by HPLC (Agilent® 1260 Infinity® II with ACE® C18-300 column), followed by
lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).

Protocol for SPDP-thiol reaction (SPDP-thiol protocol)

SPDP (11.4 mM) was stirred with a thiol (5.69 mM) in a solution containing 80%
DMSO and 20% 50 mM HEPES buffer (50 mM HEPES, 100 mM NaCl, and 1 mM EDTA,
having a pH value of 8) at room temperature for 1 hour (yields about 90-99%). The desired
product was purified by HPLC (Agilent® 1260 Infinity® II with ACE® C18-300 column),

followed by lyophilization with Manifold Lyophilizer (-80°C, 10 mTorr).
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Protocol for Boc-hydroxyl reaction (Boc-hydroxyl protocol)

A hydroxyl (OH)-containing compound (11.9 mM) was stirred with Boc20 (15.6 mM)
and pyridine (35.7 mM) in a solution containing 50% DMSO and 50% DCM at room
temperature overnight (yields about 95-99%). The desired product was puritied by HPLC
(Agilent® 1260 Infinity® II with ACE® C18-300 column), followed by lyophilization with
Manifold Lyophilizer (-80°C, 10 mTorr).

Protocol for ester bond formation using DCC/DMAP reagent (DCC/DMAP protocol)

An OH-containing compound (9.22mM) was stirred with a carboxylic acid (18.4 mM)
and DCC (36.9 mM) and DMAP (44.4 mM) in a solution containing 50% DMSO and 50%
DCM at room temperature overnight (yields about 55-75%). The desired product was purified
by HPLC (Agilent® 1260 Infinity® II with ACE® C18-300 column), followed by lyophilization
with Manifold Lyophilizer (-80°C, 10 mTorr).

Protocol for synthesis of polysarcosine (SPPS protocol)

Fmoc-Sar-OH (1.5 eq.) was added to a swelled 2-chlorotrityl chloride (CTC) resin and
stirred at room temperature overnight. The CTC resin was washed three times with DMF and
again three times with DCM.  Subsequently, the CTC resin was capped by a capping solution
(DCM: MeOH: DIEA = 17:2:1). Fmoc was removed by an Fmoc deprotection solution (DCM:
DMEF: morpholine = 1: 1: 2) at room temperature for 1 hour. For peptide coupling, 1 eq Fmoc-
Sar-OH was activated using 1 eq. HATU, followed by addition of 4 eq. DIEA. The coupling
reaction was incubated at room temperature for 4 hours. The coupling step was repeated until a
desired polypeptide was prepared, which was eluted from the resin after cleavage with a solution
containing 20% hexafluoroisopropanol in DCM.

Preparation and characterization of antibody-polar drug conjugates (APDCs)

IgG1 antibody {Ab) molecules (10 mg) were reduced in 0.5 mL of a buffer containing

a,a-trehalose dihydrate (9.09) mg, L-histidine HCI (0.225 mg), L-histidine (0.145 mg),

polysorbate 20 (0.04 mg), and DTT (0.83 mg). After all accessible disulfides of the antibody
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were reduced, the buffer was changed to a 50 mM HEPES buffer (50 mM HEPES at pH 8 with
100 mM NaCl and 1 mM EDTA) using G-25 Gel Filtration Columns to remove excess DTT
(yields about 80-90%). A Linker-PD (5-10 molar eq. relative to that of the antibody) was
dissolved in DMSO and added to the antibody solution prepared above thereby obtaining a
solution containing 2 mg/mL of Ab, 70% 50 mM HEPES buffer (50 mM HEPES pH 7.4, 100
mM NaCl and 1 mM EDTA) and 30% DMSO. The conjugation reaction was performed at
room temperature [or 1-2 hours. The bulfer was subsequently replaced by a solution
containing 6% sucrose, 10 mM sodium succinate dibasic hexahydrate, and 0.02% Tween 20 at
pH 5 through G-100 Gel Filtration Columns. The protein concentration in the resulting
conjugate solution was determined by the BCA protein assay using Herceptin as a standard
(yields about 80-90%). The drug/antibody ratio (DAR) was determined with HPLC. Briefly,
the weight of the antibody was determined by a fluorescence detector (FLD; excitation at 274
nm and emission at 310 nm), while the weight of the drug was determined by a specific UV
absorbance wavelength e.g., 254 nm for DM1. The FLD and UV absorbance of a control (i.e.,
an antibody solution) was used as a reference. Whole-antibody mass spectrometry provides a
second methodology for assessing drug loading homogeneity and DAR of APDCs.  Antibody
aggregates were analyzed using a size exclusion column (SEC). The APDC thus purified was
lyophilized and stored at —20°C until use. Bolt’s immune-stimulating ADC, Her-T785, as a
comparative sample was prepared as described (Ackerman et al., 2021).
Preparation and characterization of AIbPDCs

In a similar manner as described above, albumin (0.74 mM) was incubated with TCEP
(0.74 mM) for 10 min at 37 °C and the buffer was exchanged to 50 mM HEPES buffer (50 mM
HEPES at pH 8 with 100 mM NaCl and 1 mM EDTA) by G-25 Gel Filtration Columns to
remove excess DTT (yields around 80-90%). A Linker-PD (2 molar eq. relative to the
albumin) of this invention was dissolved in DMSO and added to the albumin buffer to obtain a

solution containing 2 mg/mL of albumin, 70% HEPES buffer (50 mM HEPES pH 7.4, 100 mM
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NaCl and 1 mM EDTA) and 30% DMSO. Conjugation was performed at room temperature
for 1-2 hours. The buffer was replaced by another buffer containing 6% sucrose, 10 mM
sodium succinate dibasic hexahydrate, and 0.02% Tween 20 (pH 5) through G-100 Gel
Filtration Columns. The protein concentration in the conjugate solution thus prepared was
determined by the BCA protein assay using human serum albumin as a standard (yields around
80-90%). The drug/albumin ratio was determined by HPLC. Briefly, the quantity of albumin
was determined by FLD (excitation at 274 nm and emission at 310 nm) and the weight of the
drug was determined at 254 using a UV spectrometer. Human serum albumin was used as a
standard in both FLD and UV analysis.

Preparation of polar drugs or polar drug intermediates

Scheme 1

HOLO F0
Ng\/\s/gﬁ‘)—NH NH,
HO™0
C-PD1

Polar drug C-PD1, i.e., DM1-AMAS-Dap(NH2)-OH, was prepared as depicted in
Scheme I above having three steps: (i) amide bond formation between (2S)-2-amino-3-{ [(tert-
butoxy)carbonyl]amino }propanoic acid [NH2-Dap(Boc)-OH] and N-Succinimidyl
Maleimidoacetate (AMAS) following the NHS protocol described above, (ii) removal of the Boc
protection group of AMAS-Dap(Boc)-OH following the Boc protocol also described above, and
(iii) maleimide-S bond formation between AMAS-Dap(Boc)-OH and DM1 following the

maleimide-thiol protocol again described above.
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Scheme I1

HO™~O
Similarly, polar drug C-PD2, i.e., DM1-AMAS-Ser-OH, was prepared as depicted in

Scheme II above: (i) amide bond formation between Serine and N-Succinimidyl
Maleimidoacetate (AMAS) using the NHS protocol and (ii) maleimide-S bond formation
between AMAS-Ser-OH and DM1 using the maleimide-thiol protocol.

Scheme 111
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Polar drug C-PD3, i.e., DM1-AMAS-Lys(NH2)-OH, was prepared as depicted in
Scheme III above: (i) amide bond formation between H-Lys(Boc)-OH and N-succinimidyl
maleimidoacetate (AMAS) using the NHS protocol, (ii) removal of the Boc protection group of
AMAS-Lys(Boc)-OH using the Boc protocol, and (iii) maleimide-S bond formation AMAS-
Lys(NH2)-OH and DM1 using the maleimide-thiol protocol.

Scheme IV
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Polar drug C-PD4, i.e., DM1-AMAS-Asn-OH, was prepared as depicted in Scheme IV
above: (i) L-Asparagine and N-succinimidyl maleimidoacetate (AMAS) using the NHS protocol
and (ii) maleimide-S bond formation between AMAS-Asn-OH and DM1 using the maleimide-

thiol protocol.

Scheme V
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C-PD5
,cl)k/\ 0 HO
Stmg oy A0
H OH

Polar drug C-PD5, i.e., DM1-PEG3-Serine, was prepared as depicted in Scheme V
above: (i) C-S bond formation between DM and iodo-PEG3-carboxylic acid using the cesium
carbonate protocol, (ii) preparing the NHS ester of DM1-PEG3-carboxylic acid using the NHS

ester protocol, and (iii) amide bond formation between DM1-PEG3-NHS and serine following

the NHS protocol.

Scheme VI
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C-PD6

Polar drug C-PD6, i.e., Ala(DM1)-Ome, was prepared as depicted in Scheme VI above:
(i) C-S bond formation between DM1 and N-Fmoc-3-iodo-L-alanine methyl (Fmoc-Ala(lodo)-
Ome) using the cesium carbonate protocol and (ii) removing the Fmoc protection group of

Fmoc-Ala(DM1)-Ome following the Fmoc protocol.
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Scheme VII
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Polar drug C-PD?7, i.e., Cysteine-PEG2-DM1, was prepared as depicted in Scheme VII
above: (i) C-S bond formation between DM1 and 1,2-bis(2-iodoethoxy)ethane using the cesium

carbonate protocol and (ii) C-S bond formation between DM1-[1,2-Bis(2-iodoethoxy)ethane]

and cysteine also using the cesium carbonate protocol.

Scheme VIII

C-PD8

Polar drug C-PDS, i.e., 3-mercaptolactic acid-PEG2-DM1, was prepared as depicted in
Scheme VIII above: (i) C-S bond formation between DM1 and 1,2-bis(2-iodoethoxy)ethane
using the cesium carbonate protocol and (ii) C-S bond formation between DM 1-[1,2-bis(2-

iodoethoxy)ethane] and 3-mercaptolactic acid also using the cesium carbonate protocol.
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Scheme IX

C-PD9
Polar drug C-PD9, i.e., N-Me-L-Ala-maytansinol -PEG3-3-mercaptolactic acid, was

prepared as depicted in Scheme [X above: (i) amide bond formation between N-Me-L-Ala-
maytansinol and iodo-PEG3-acid following the HATU protocol and (ii) C-S bond formation

between N-Me-L-Ala-maytansinol -PEG3-iodo and 3-mercaptolactic acid using the cesium

carbonate protocol.
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C-PD10
Polar drug C-PD10, i.e., MMAE-PEG4-NHS, was prepared as depicted in Scheme X

above following the HATU protocol to form an amide bond between monomethyl auristatin E
(MMAE) and Acid-PEG4-NHS ester.
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C-PD11

Polar drug C-PD11, i.e., MMAE-PEG3-Cysteine, was prepared as depicted in Scheme
XI above: (i) amide bond formation between monomethy! auristatin E (MMAE) and Iodo-
PEG3-Acid following the HATU protocol and (ii) C-S bond formation between MMAE-PEG3-

iodo and cysteine using the cesium carbonate protocol.

Scheme XII
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Polar drug C-PD12, i.e., MMAE-PEG3-3-mercaptolactic acid, was prepared as depicted
in Scheme XII above: (i) amide bond formation between monomethyl auristatin E (MMAE) and
lodo-PEG3-Acid following the HATU protocol and (ii) C-S bond formation between MMAE-

PEG3-iodo and 3-mercaptolactic acid using the cesium carbonate protocol.
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Scheme XIII

Polar drug C-PD13, i.e., CPCA-SN38, was prepared in three steps as depicted in Scheme
XIII above: (i) Boc protection of the 10-hydroxy group of SN-38 following the Boc protection
protocol, (ii) ester bond formation between Boc-10-hydroxy-SN38 and 1-[(tert-butoxycarbonyl)-
amino]cyclopropanecarboxylic acid (Boc-CPCA-OH) following the carbonic ester protocol, and
(iii) removal of the Boc protection group of Boc-CPCA-Boc-10-hydroxy-SN38 using the Boc
protocol.

Scheme XIV
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Polar drug C-PD14, i.e., DM1-AMAS-Muramic acid, was prepared as depicted in
Scheme XIV above: (i) amide bond formation between muramic acid and N-succinimidyl
maleimidoacetate (AMAS) following the NHS protocol and (ii) maleimide-S bond formation

between AMAS-Muramic acid and DM1 following the maleimide-thiol protocol.
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Polar drug C-PD15, i.e., DM1-SMCC -Lys(NH2)-OH, was prepared as depicted in
Scheme XV above: (i) amide bond formation between H-Lys(Boc)-OH and n-succinimidyl 4-
(N-maleimidomethyl)cyclohexanecarboxylate (SMCC) following the NHS protocol, (ii)
removal of the Boc protection group of SMCC-Lys(Boc)-OH followed the Boc protocol, and
(iii) maleimide-S bond formation between SMCC-Lys(NH2)-OH and DM1 following the

maleimide-thiol protocol.
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Polar drug C-PD16, i.e., Lys(DM1-SMCC)-OH, was prepared as depicted in Scheme
XVI above: (i) amide bond formation between Boc-Lys-OH and n-succinimidyl 4-(N-male-
imidomethyl)cyclohexanecarboxylate (SMCC) following the NHS protocol, (ii) removal of the
Boc protection group of Boc-Lys(SMCC)-OH following the Boc protocol, and (iii) maleimide-S
bond formation between Lys(SMCC)-OH and DM1 following the maleimide-thiol protocol.
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Scheme XVII
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Polar drug C-PD17, i.e., Lys(DM1-BMPS)-OH, was prepared as depicted in Scheme
XVII above: (i) amide bond formation between Boc-Lys-OH and N-succinimidy] 3-
maleimidopropionate (BMPS) following the NHS protocol, (ii) removal of the Boc protection
group of Boc-Lys(BMPS)-OH following the Boc protocol, and (iii) maleimide-S bond formation
between Lys(BMPS)-OH and DM1 following the maleimide-thiol protocol.
Scheme XVIII
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Polar drug C-PD18, i.e., DM4-SPDP, was prepared as depicted in Scheme XVIII above

following the SPDP protocol to form a disulfide bond DM4 and SPDP.

Scheme XIX
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Polar drug C-PD19, i.e., Dap(SMCC-DM1)-OH, was prepared as depicted in Scheme
XIX above: (i) amide bond formation between Boc-Dap-OH and and n-succinimidyl 4-(N-
maleimidomethyl)cyclohexanecarboxylate (SMCC) following the NHS protocol, (ii) removal of
the Boc protection group of Boc-Dap(SMCC)-OH following the Boc protocol, and (iii)
maleimide-S bond formation between Dap(SMCC)-OH and DM1 following the maleimide-thiol

protocol.



WO 2024/253636 PCT/US2023/024452

88

Scheme XX
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Polar drug C-PD20, i.e., Dap(BMPS-DM1)-OH, was prepared as depicted in Scheme

XX above: (i) amide bond formation between Boc-Dap-OH and N-succinimidyl 3-
maleimidopropionate (BMPS) following the NHS protocol, (ii) removal of the Boc protection
group of Boc-Dap(BMPS)-OH following the Boc protocol, and (iii) maleimide-S bond
formation between Dap(BMPS)-OH and DM1 following the maleimide-thiol protocol.
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Polar drug C-PD21, i.e., Dap(AMAS-DM1)-OH, was prepared as depicted in Scheme
XXI above: (i) amide bond formation between Boc-Dap-OH and N-succinimidyl
maleimidoacetate (AMAS) following the NHS protocol, (ii) removal of the Boc protection
group of Boc-Dap(AMAS)-OH following the Boc protocol, and (iii) maleimide-S bond
formation between Dap(AMAS)-OH and DM1 following the maleimide-thiol protocol.
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Scheme XXII
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Polar drug C-PD22, i.e., Orn(BMPS-DM1)-OH, was prepared as depicted in Scheme
XXII above: (i) amide bond formation between Boc-Orn-OH and N-succinimidyl 3-
maleimidopropionate (BMPS) following the NHS protocol, (ii) removal of the Boc protection
group of Boc-Orn(BMPS)-OH following the Boc protocol, and (iii) maleimide-S bond
formation between Orn(BMPS)-OH and DM1 following the maleimide-thiol protocol.
Scheme XXIII
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C-PD23
Polar drug C-PD23, i.e., Cys-1,2-Bis(maleimido)ethane-DM1, was prepared as depicted

in Scheme XXIII above: (i) maleimide-S bond formation between cysteine and 1,2-bis(male-
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imido)ethane following the maleimide-thiol protocol and (ii) maleimide-S bond formation

between cysteine-1,2-bis(maleimido)ethane and DM 1 followed the maleimide-thiol protocol.

Scheme XXIV
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C-PD24
Polar drug C-PD24, i.e., L-(+)-Penicillamine-1,2-Bis(maleimido)ethane-DM1, was
prepared as depicted in Scheme XXIV above: (i) maleimide-S bond formation between L-(+)-
penicillamine and 1,2-bis(maleimido)ethane following the maleimide-thiol protocol and (ii)
maleimide-S bond formation between L-(+)-penicillamine-1,2-bis(maleimido)ethane and DM1
followed the maleimide-thiol protocol.

Scheme XXV
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Ag Fmoc-Dap(boc)-Ag 1-PD1
Polar drug I-PD1, i.e., Dap(Boc)-Ag, was prepared as depicted in Scheme XXV above:
(i) amide bond formation between TLR7/8 agonist Ag and Na-Fmoc-NB-Boc-L-2,3-
diaminopropionic acid (Fmoc-Dap(Boc)-OH) following the HATU protocol and (ii) removal of
the Fmoc protection group of Fmoc-Dap(Boc)-Ag followed the Fmoc protocol.

Scheme XXVI
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Polar drug [-PD2, i.e., 4AP(Boc)-Ag, was prepared as depicted in Scheme XXVI above:
(i) amide bond formation between TLR7/8 agonist Ag and (2S,4R)-Fmoc-4-amino-1-Boc-
pyrrolidine-2-carboxylic acid (Fmoc-4AP(Boc)-OH) following the HATU protocol and (ii)

removal of the Fmoc protection group of Fmoc-4AP(Boc)-Ag followed the Fmoc protocol.
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EXAMPLE 1: Compound 1, i.e., C-PD2-LK1 (PD= Ser-AMAS-DM1; HP=2X PEG12m)

Scheme 1-A: Part A
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Scheme 1-B: Part B
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Scheme 1-D: Part D
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Compound 1 of this invention, i.e., Mal-PEG2-4AP(PEG12m)-H2DATA-
4AP(PEG12m)-PEG6-Ser-AMAS-DM1, was prepared as shown in Schemes 1-A to 1-D above.
The protocols used in each step are indicated below.

Part A.

(i)Removal of the Boc protection group of (2R,45)-1-Fmoc-4-Boc-amino pyrrolidine-2-
carboxylic acid (Fmoc-4AP(Boc)-OH) followed the Boc protocol.

(i) The amide bond [ormation between Fmoc-4 AP(NH2)-OH and m-PEG12-NHS
followed the NHS protocol.

Part B.

(i) The amide bond formation between (2R,45)-4-((tert-butoxycarbonyl)amino)-
pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-PEG12-NHS followed the NHS
protocol.

Part C.

(i) Synthesis of NHS ester of Boc-4AP(PEG12m)-OH followed the protocol for NHS
ester protocol.

(i) The amide bond formation between Boc-4AP(PEG12m)-NHS and 2,5-
Diaminoterephthalic acid (H2ZDATA) followed the NHS protocol.

(iii)  The amide bond formation between Fmoc-4AP(PEG12m)-OH and H2DATA-
4AP(PEG12m)-Boc followed the HATU protocol.

(iv)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-H2DATA-
4AP(PEG12m)-Boc followed the Boc protocol.

(v) The amide bond formation between Fmoc-4 AP(PEG12m)-H2DATA-
4AP(PEG12m)-NH2 and t-Boc-N-amido-PEG6-acid followed the HATU protocol.

(vi)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-H2DATA-
4AP(PEG12m)-PEG6-N-amido-Boc-t followed the Boc protocol.

Part D.
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(i) The amide bond formation between Fmoc-4AP(PEG12m)-H2DATA-4AP(PEG12m)-
PEG6-NH2 and DM1-AMAS-Serine followed the HATU protocol.

(i1) Removal of the Fmoc protection group of Fmoc-4AP(PEG12m)-H2DATA-
4AP(PEG12m)-PEG6-Ser-AMAS-DM1 followed the Fmoc protocol.

(iii)  The amide bond formation between NH2-4AP(PEG12m)-H2DATA-

4AP(PEG12m)-PEG6-Ser-AMAS-DM1 and Mal-PEG2-acid followed the HATU protocol.

EXAMPLE 2: Compound 2, i.e., C-PD5-LK2 (PD= Ser-PEG3-DM1; HP= 2X PEG12m)

Scheme 2-A, Part A
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Scheme 2-C, Part C
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Compound 2 of this invention, i.e., Mal-PEG2-4AP(PEG12m)-H2DATA-
4AP(PEG12m)-PEG6-Ser-PEG3-DM1 was prepared following the protocols as indicated
below.

Part A.
1 Removal of the Boc protection group of (2R,4S)-1-Fmoc-4-Boc-amino
pyrrolidine-2-carboxylic acid (Fmoc-4AP(Boc)-OH) followed the Boc protocol.
(i1) The amide bond formation between Fmoc-4 AP(NH2)-OH and m-PEG12-
NHS followed the NHS protocol.
Part B.
) The amide bond formation between (2R,45)-4-((tert-

Butoxycarbonyl)amino)pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-

PEG12-NHS followed the NHS protocol.
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Part C.

1) Synthesis of NHS ester of Boc-4AP(PEG12m)-OH followed the NHS
ester protocol.

(i1) The amide bond formation between Boc-4AP(PEG12m)-NHS and 2,5-
Diaminoterephthalic acid (H2ZDATA) followed the NHS protocol.

(iii)  The amide bond formation between Fmoc-4 AP(PEG12m)-OH and
H2DATA-4AP(PEG12m)-Boc followed the HATU protocol.

(iv)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-
H2DATA-4AP(PEG12m)-Boc followed the Boc protocol.

(V) The amide bond formation between Fmoc-4 AP(PEG12m)-H2DATA-
4AP(PEG12m)-NH2 and t-Boc-N-amido-PEG6-acid followed the HATU protocol.

(vi)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-
H2DATA-4AP(PEG12m)-PEG6-N-amido-Boc-t followed the Boc protocol.

Part D.

(1) The amide bond formation between Fmoc-4AP(PEG12m)-H2DATA-
4AP(PEG12m)-PEG6-NH2 and DM 1-PEG3-Serine followed the HATU protocol.

(i) Removal of the Fmoc protection group of Fmoc-4AP(PEG12m)-
H2DATA-4AP(PEG12m)-PEG6-Ser-PEG3-DM1 followed the Fmoc protocol.

(iii))  The amide bond formation between NH2-4AP(PEG12m)-H2DATA-
4AP(PEG12m)-PEG6-Ser-PEG3-DM1 and Mal-PEG2-acid followed the HATU

protocol.
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EXAMPLE 3: Compound 3, i.e., C-PD18-LK3 (PD= SPDP-DM4; HP=2X PEG24m)
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Compound 3 of this invention, i.e., 4-Maleimidophenylacetic Acid-4AP(PEG24m)-
H2DATA-4AP(PEG24m)-SPDP-DM4, was prepared following the protocols as indicated
below:

Part A.

@) Removal of the Boc protection group of (2R,4S)-1-Fmoc-4-Boc-amino
pyrrolidine-2-carboxylic acid (Fmoc-4AP(Boc)-OH) followed the Boc protocol.

(i1) The amide bond formation between Fmoc-4 AP(NH2)-OH and m-PEG24-NHS
followed the NHS protocol.

Part B.

@) The amide bond formation between (2R,48)-4-((tert-butoxycarbonyl)-

amino)pyro-lidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-PEG24-NHS followed the

NHS protocol.
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Part C.

@) Synthesis of NHS ester of Boc-4AP(PEG24m)-OH followed the NHS ester
protocol.

(i1) The amide bond formation between Boc-4AP(PEG24m)-NHS and 2,5-
Diaminoterephthalic acid (H2ZDATA) followed the NHS protocol.

(ili)  The amide bond formation between Fmoc-4 AP(PEG24m)-OH and H2DATA-
4AP(PEG24m)-Boc [ollowed the HATU protocol.

(iv)  Removal of the Boc protection group of Fmoc-4AP(PEG24m)-H2DATA-
4AP(PEG24m)-Boc followed the Boc protocol.
PART D.

@) The disulfide bond formation between DM4 and SPDP followed the SPDP
protocol.

(i1) The amide bond formation between Fmoc-4AP(PEG24m)-H2DATA-
4AP(PEG24m)-NH2 and DM4-SPDP followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-4AP(PEG24m)-H2DATA-
4AP(PEG24m)-SPDP-DM4 followed the Fmoc protocol.

(iv)  The amide bond formation between NH2-4 AP(PEG24m)-H2DATA-

4AP(PEG24m)-SPDP-DM4 and 4-Maleimidophenylacetic Acid followed the HATU protocol.
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EXAMPLE 4: Compound 4, i.e., C-PD18-LK4 (PD= SPDP-DM4; HP=PEG24)
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Compound 4 of this invention, i.e., 4-Maleimidophenylacetic Acid-Pro-H2DATA-
4AP(PEG24m)-SPDP-DM4, was synthesized following the protocols as indicated below.
Part A.

(i) The amide bond formation between (2R,45)-4-((tert-butoxycarbonyl)amino)-
pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-PEG24-NHS followed the NHS
protocol.

(i1) Synthesis of NHS ester of Boc-4AP(PEG24m)-OH followed the NHS ester
protocol.

(iii)  The amide bond formation between Boc-4AP(PEG24m)-NHS and 2,5-
Diaminoterephthalic acid (H2DATA) followed the NHS protocol.

(iv) The amide bond formation between Fmoc-Pro-OH and H2DATA-

4AP(PEG24m)-Boc followed the HATU protocol.
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V) Removal of the Boc protection group of Fmoc-Pro-H2DATA-4AP(PEG24m)-
Boc followed the Boc protocol.
Part B

(i) The disulfide bond formation between DM4 and SPDP followed the SPDP
protocol.

(i) The amide bond formation between Fmoc-Pro-H2DATA-4AP(PEG24m)-NH2
and DM4-SPDP followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Pro-H2DATA-4AP(PEG24m)-
SPDP-DM4 followed the Fmoc protocol.

(iv)  The amide bond formation between NH2-Pro-H2DATA-4AP(PEG24m)-SPDP-

DM4 and 4-Maleimidophenylacetic Acid followed the HATU protocol.

EXAMPLE 5: Compound 5, i.e., C-PD2-LK5 (PD= Ser-AMAS-DM1; HP=2X PEG12)
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Compound 5 of this invention, i.e., Mal-PEG2-4AP(PEGI2m)-CDK-4AP(PEGI 2m)-
PEGS-Ser-AMAS-DMI, was synthesized following the protocols as indicated below.

Part A.
@) Removal of the Boc protection group of (2R,4S5)-1-Fmoc-4-Boc-amino
pyrrolidine-2-carboxylic acid (Fmoc-4AP(Boc)-OH) followed the Boc protocol.

(i) The amide bond formation between Fmoc-4AP(NH2)-OH and m-PEG12-NHS

followed the NHS protocol.
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Part B.

@) The amide bond formation between (2R,4S)-4-((tert-Butoxycarbonyl)amino)-
pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-PEG12-NHS followed the NHS
protocol.

Part C.

@) Synthesis of NHS ester of Boc-4AP(PEG12m)-OH followed the NHS ester
protocol.

(i1) The amide bond formation between Boc-4AP(PEG12m)-NHS and 3,6-bis(4-
aminobutyl)-2,5-piperazinedione (CDK) followed the NHS protocol.

(iii)  The amide bond formation between Fmoc-4AP(PEG12m)-OH and CDK-
4AP(PEG12m)-Boc followed the HATU protocol.

(iv)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-CDK-
4AP(PEG12m)-Boc followed the Boc protocol.

V) The amide bond formation between Fmoc-4 AP(PEG12m)-CDK-4AP(PEG12m)-
NH2 and t-Boc-N-amido-PEG6-acid followed the HATU protocol.

(vi)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-CDK-
4AP(PEG12m)-PEG6-N-amido-Boc-t followed the Boc protocol.

Part D.

@) The amide bond formation between Fmoc-4 AP(PEG12m)-CDK-4AP(PEG12m)-
PEG6-NH2 and DM1-AMAS-Serine followed the HATU protocol.

(i) Removal of the Fmoc protection group of Fmoc-4AP(PEG12m)-CDK-
4AP(PEG12m)-PEG6-Ser-AMAS-DMI1 followed the Fmoc protocol.

(ili)  The amide bond formation between NH2-4AP(PEG12m)-CDK-4AP(PEG12m)-

PEG6-Ser-AMAS-DMI1 and Mal-PEG2-acid followed the HATU protocol.
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Example 6: Compound 6, i.e., C-PD5-LK6 (PD= Ser-PEG3-DM1; HP= 2X PEG12)
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Compound 6 of this invention, i.e., Mal-PEG2-4AP(PEG12m)-CDK-4 AP(PEG12m)-
PEG6-Ser-PEG3-DM 1, was synthesized following the protocols as indicated below.
Part A.

(1) Removal of the Boc protection group of (2R,45)-1-Fmoc-4-Boc-amino

pyrrolidine-2-carboxylic acid (Fmoc-4AP(Boc)-OH) followed the Boc protocol.
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(i) The amide bond formation between Fmoc-4AP(NH2)-OH and m-PEG12-NHS
followed the NHS protocol.
Part B.

(i) The amide bond formation between (2R.4S)-4-((tert-Butoxycarbonyl)amino)-
pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-PEG12-NHS followed the NHS
protocol.

Parl C.

@) Synthesis of NHS ester of Boc-4AP(PEG12m)-OH followed the NHS ester
protocol.

(i1) The amide bond formation between Boc-4AP(PEG12m)-NHS and 3,6-bis(4-
aminobutyl)-2,5-piperazinedione (CDK) followed the NHS protocol.

(iii)  The amide bond formation between Fmoc-4 AP(PEG12m)-OH and CDK-
4AP(PEG12m)-Boc followed the HATU protocol.

(iv)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-CDK-
4AP(PEG12m)-Boc followed the Boc protocol.

V) The amide bond formation between Fmoc-4 AP(PEG12m)-CDK-4AP(PEG12m)-
NH2 and t-Boc-N-amido-PEG6-acid followed the HATU protocol.

(vi)  Removal of the Boc protection group of Fmoc-4AP(PEG12m)-CDK-
4AP(PEG12m)-PEG6-N-amido-Boc-t followed the Boc protocol.

Part D.

@) The amide bond formation between Fmoc-4AP(PEG12m)-CDK-4AP(PEG12m)-
PEG6-NH2 and DM 1-PEG3-Serine followed the HATU protocol.

(i1) Removal of the Fmoc protection group of Fmoc-4AP(PEG12m)-CDK-
4AP(PEG12m)-PEG6-Ser-PEG3-DM1 the Fmoc protocol.

(iii)  The amide bond formation between NH2-4AP(PEG12m)-CDK-4AP(PEG12m)-

PEG6-Ser-PEG3-DM1 and Mal-PEG2-acid followed the HATU protocol.
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Example 7: Compound 7, i.e., C-PD1-LK7 (PD= 2X Dap-AMAS-DM1; HP=PEG48m)

Part A

N VIl
VII) N M) ¢ pp1-LK7

o O HN\I\/\O,}g

Compound 7 of this invention, i.e., MC-4AP(PEG6-Dap-AMAS-DM1)-4AP(PEG6-

Dap-AMAS-DM1)-PEG48-m, was synthesized following the protocols as indicated below.
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Part A.

(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and bis-PEG6-
NHS followed the NHS protocol.
Part B.

) Synthesis of NHS ester of Fmoc-4AP(Boc)-OH followed the NHS ester protocol.

(i) The amide bond formation between Fmoc-4AP(Boc)-NHS and Fmoc-4 AP(Boc)-
OH [ollowed the NHS protocol.

(iii)  Synthesis of NHS ester of Fmoc-4AP(Boc)-4AP(Boc)-OH followed the NHS
ester protocol.

(iv)  The amide bond formation between Fmoc-4AP(Boc)-4AP(Boc)-NHS m-PEG48-
amine followed the NHS protocol.

V) Removal of the Fmoc protection group of Fmoc-4AP(Boc)- 4AP(Boc)-PEG48-m
followed the Fmoc protocol.

(vi)  The amide bond formation between NH2-4AP(Boc)- 4AP(Boc)-PEG48-m and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

(vii) Removal of the Boc protection group of MC-4AP(Boc)- 4AP(Boc)-PEG48-m
followed the Boc protocol.

(viii)) The amide bond formation between Mc-4AP(NH2)- 4AP(NH2)-PEG48-m and

DM1-AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.
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EXAMPLE 8: Compound 8, i.e., C-PD1-LK8 (PD=Dap-AMAS-DM1; HP+2™ D= PEG24-
lapatinib)
Part A

F

Part B
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Compound 8 of this invention, i.e., DM1-AMAS-Dap(MC)-(CH2)2-S-S-PEG24-
lapatinib, was synthesized following the protocols as indicated below.
Part A.

(i) The amide bond formation between Lapatinib and SPDP-PEG-24-NHS ester
followed the NHS protocol.
Part B.

(i) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the NHS ester protocol.

(i1) The amide bond formation between Fmoc-Dap(Boc)-NHS and cysteamine
followed the NHS protocol.
Part C.

(i) The disulfide bond formation between Fmoc-Dap(Boc)-cysteamine and SPDP-
PEG24-lapatinib followed the SPDP protocol.
Part D.

(i) Removal of the Fmoc protection group of Fmoc-Dap(Boc)-(CH2)2-S-S-PEG24-
lapatinib followed the Fmoc protocol.

(i) The amide bond formation between NH2-Dap(Boc)-(CH2)2-S-S-PEG24-
lapatinib and AMAS followed the NHS protocol.

(iii)  Removal of the Boc protection group of AMAS-Dap(Boc)-(CH2)2-S-S-PEG24-
lapatinib followed the Boc protocol.

(iv)  The maleimide-thiol bond formation between AMAS-Dap(NH2)-(CH2)2-S-S-
PEG24-lapatinib and DM1 followed the maleimide-thiol protocol.

v) The amide bond formation between DM1-AMAS-Dap(NH2)-(CH2)2-S-S-
PEG?24-1apatinib and 6-Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS)

followed the NHS protocol.
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EXAMPLE 9: Compound 9, i.e., C-PD1-LK9 (PD= Dap-AMAS-DM1: HP+ST= PEG24-
(acety- RHGAMVYLK))
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Compound 9 of this invention, i.e., MC-Dap(Dap-AMAS-DM1)-PEG24-(acetyl-
RHGAMVYLK), was synthesized following the protocols as indicated below.
Part A.

(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and bis-PEG6-
NHS followed the NHS protocol.
Part B.

@) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the NHS ester protocol.

(i1) The amide bond [ormation between Fmoc-Dap(Boc)-NHS and amino-PEG24-
acid followed the NHS protocol.

(iii)  Synthesis of NHS ester of Fmoc-Dap(Boc)-PEG24-acid followed the NHS ester
protocol.

(iv)  The amide bond formation between Fmoc-Dap(Boc)-PEG24-NHS and acetyl-
RHGAMVYLK followed the NHS protocol.

v) Removal of the Fmoc protection group of Fmoc-Dap(Boc)-PEG24-(acetyl-

RHGAMVYLK) followed the Fmoc protocol.
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(vi)  The amide bond formation between NH2-Dap(Boc)-PEG24-(acetyl-
RHGAMVYLK) and 6-Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS)
followed the NHS protocol.

(vii)  Removal of the Boc protection group of MC-Dap(Boc)-PEG24-(acetyl-
RHGAMVYLK) followed the Boc protocol.

(viii)) The amide bond formation between MC-Dap(NH2)-PEG24-(acetyl-

RHGAMVYLK) and DM1-AMAS-Dap(PEG6-NHS)-OH [ollowed the NHS protocol.

EXAMPLE 10: Compound 10: C-PD1-LK10 (PD= Dap-AMAS-DM1; HP+ST= PEG1K-Folic
acid)

Part A
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Compound 10 of this invention, i.e., MC-Dap(PEG6-Dap-AMAS-DM1)-PEG1K-Folic
acid, was synthesized following the protocols as indicated below.
Part A.

(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and bis-PEG6-
NHS followed the NHS protocol.
Part B.

@) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the NHS ester protocol.

(i1) The amide bond formation between Fmoc-Dap(Boc)-NHS and amino- PEG1K-
Folic acid followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Dap(Boc)- PEG1K-Folic acid

followed the Fmoc protocol.
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(iv)  The amide bond formation between NH2-Dap(Boc)-PEG1K- Folic acid and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

) Removal of the Boc protection group of MC-Dap(Boc)-PEG1K- Folic acid
followed the Boc protocol.

(vi)  The amide bond formation between MC-Dap(NH?2)-PEG1K- Folic acid and

DM1-AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.

EXAMPLE 11: Compound 11, i.e., C-PD1-LK11 (PD= Dap-AMAS-DM1; HP+ST= PEG1K-

glucose)

Part A

Part B
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Compound 11 of this invention, i.e., Mal-PEG2-4AP(PEG6-Dap-AMAS-DM1)-

C-PD1-LK11

O
@]
(@]

HO

PEG1K-glucose, was prepared following the protocols as indicated below.
Part A.

(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and bis-PEG6-
NHS followed the NHS protocol.
Part B.

@) Synthesis of NHS ester of Fmoc-4AP(Boc)-OH followed the NHS ester protocol.

(i1) The amide bond [ormation between Fmoc-4AP(Boc)-NHS and NH2-PEG1K-
glucose followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-4Dap(Boc)- PEG1K-glucose
followed the Fmoc protocol.

(iv)  The amide bond formation between NH2-4AP(Boc)- PEG1K-glucose and Mal-
PEG2-acid followed the HATU protocol.

v) Removal of the Boc protection group of Mal-PEG2-4AP(Boc)- PEG1K-glucose
followed the Boc protocol.

(vi)  The amide bond formation between Mal-PEG2-4AP(NH2)-PEG1K-PEG1K-

glucose and DM 1-AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.
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EXAMPLE 12: Compound 12, i.e., C-PD1-LK12 (PD= Dap-AMAS-DM1; HP= PEGSOH)

Part A

(vi) ¥
—> C-PD1-LK12

Compound 12 of this invention, i.e., MC-4 AP(PEG6-Dap-AMAS-DM1)-PEG8OH, was
prepared following the protocols as indicated below.
Part A.

(1) The amide bond formation between DM1-AMAS-Dap(NH?2)-OH and bis-PEG6-

NHS followed the NHS protocol.
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Part B.

@) Synthesis of NHS ester of Fmoc-4AP(Boc)-OH followed the NHS ester protocol.

(i1) The amide bond formation between Fmoc-4AP(Boc)-NHS and amino-PEGS-
alcohol followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-4AP(Boc)-PEG8-OH followed
the Fmoc protocol.

(iv)  The amide bond [ormation between NH2-4AP(Boc)-PEGS-OH and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

v) Removal of the Boc protection group of MC-4AP(Boc)-PEG8-OH followed the
Boc protocol.

(vi)  The amide bond formation between MC-4AP(NH2)-PEG8-OH and DM 1-

AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.

Example 13: Compound 13, i.e., C-PD1-LK13 (PD= Dap-AMAS-DM1; HP= PEG24-m)

Part A
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Part B
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Compound 13 of this invention, i.e., MC-4 AP(PEG6-Dap-AMAS-DM1)-PEG24-m, was
prepared following the protocols as indicated below.
Part A.
(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and bis-PEG6-
NHS followed the NHS protocol.
Part B.
(i) Synthesis of NHS ester of Fmoc-4AP(Boc)-OH followed the NHS ester protocol.
(ii) The amide bond formation between Fmoc-4AP(Boc)-NHS and amino-PEG24-m
followed the NHS protocol.
(iii) Removal of the Fmoc protection group of Fmoc-4AP(Boc)-PEG24-m followed
the Fmoc protocol.
(iv) The amide bond formation between NH2-4 AP(Boc)-PEG24-m and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.
(v) Removal of the Boc protection group of MC-4AP(Boc)-PEG24-m followed the

Boc protocol.
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(vi) The amide bond formation between MC-4AP(NH2)-PEG24-m and DM 1-

AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.

EXAMPLE 14: Compound 14, i.e., C-PD1-LK14 (PD= Dap-AMAS-DM1; HP= PEG24-m)

Part A

g
HN o~y ~JO AN~ AN~ 9~ch,

M) c.pD1-LK14
Compound 14 of this invention, i.e., MC-4 AP(DSA-Dap-AMAS-DM1)-PEG24-m, was
prepared following the protocols as indicated below.
Part A.
(1) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and DSA

followed the NHS protocol.
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Part B.

(i) Synthesis of NHS ester of Fmoc-4AP(Boc)-OH followed the NHS ester protocol.

(ii) The amide bond formation between Fmoc-4AP(Boc)-NHS and amino-PEG24-m
followed the NHS protocol.

(iii) Removal of the Fmoc protection group of Fmoc-4AP(Boc)-PEG24-m followed
the Fmoc protocol.

(iv) The amide bond formation between NH2-4 AP(Boc)-PEG24-m and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

(v) Removal of the Boc protection group of MC-4AP(Boc)-PEG24-m followed the
Boc protocol.

(vi) The amide bond formation between MC-4AP(NH2)-PEG24-m and DM 1-

AMAS-Dap(DSA)-OH followed the NHS protocol.

Example 15: Compound 15, i.e., C-PD2-LK15 (PD= Ser-AMAS-DM1; HP= PEG24-m)
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Compound 15 of this invention, i.e., MC-4AP(PEG6-Ser-AMAS-DM1)-PEG24-m, was
prepared following the protocols as indicated below.

(i) Synthesis of NHS ester of Fmoc-4 AP(Boc)-OH followed the NHS ester protocol.

(i1) The amide bond formation between Fmoc-4 AP(Boc)-NHS and amino-PEG24-m

followed the NHS protocol.

(iii)  Removal of the Boc protection group of Fmoc-4AP(Boc)-PEG24-m followed the

Boc protocol.

(iv)  The amide bond formation between Fmoc-4 AP(NH2)-PEG24-m and t-Boc-N-

amido-PEG6-acid followed the HATU protocol.

(v) Removal of the Boc protection group of Fmoc-4AP(t-Boc-N-amido-PEG6)-

PEG24-m followed the Boc protocol.
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(vi)  Amide bond formation between Fmoc-4 AP(N-amido-PEG6)-PEG24-m and
DM1-AMAS-Ser followed the HATU protocol.

(vil)  Removal of the Fmoc protection group of Fmoc-4AP(PEG6-Ser-AMAS-DM1)-
PEG24-m followed the Fmoc protocol.

(viii)) Amide bond formation between NH2-4 AP(PEG6-Ser-AMAS-DM1)-PEG24-m

and 6-Maleimidocaproic acid followed the HATU protocol.

EXAMPLE 16: Compound 16, i.e., C-PD2-LK16 (PD= Ser-AMAS-DM1; HP=PEG24-m)

Part A
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Compound 16 of this invention, i.e., MC-4AP(5-aminopentanoic acid-Ser-AMAS-
DM1)-PEG24-m, was prepared following the protocols as indicated below.
Part A.

(i) Synthesis of NHS ester of Boc-5-aminopentanoic acid followed the NHS ester
protocol.
Part B.

(i) Synthesis of NHS ester of Fmoc-4 AP(Boc)-OH tollowed the NHS ester protocol.

(i1) The amide bond formation between Fmoc-4 AP(Boc)-NHS and amino-PEG24-m
followed the NHS protocol.

(iii)  Removal of the Fmoc protection group ol Fmoc-4AP(Boc)-PEG24-m [ollowed
the Fmoc protocol.

(iv)  The amide bond formation between NH2-4AP(Boc)-PEG24-m and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

) Removal of the Boc protection group of MC-4AP(Boc)-PEG24-m followed the
Boc protocol.

(vi)  The amide bond formation between MC-4AP(NH2)-PEG24-m and Boc-5-
aminopentanoic acid-NHS followed the NHS protocol.

(vil)  Removal of the Boc protection group of MC-4AP(Boc-5-aminopentanoic acid)-

PEG24-m followed the Boc protocol.
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(viii)) The amide bond formation between MC-4AP(NH2-5-aminopentanoic acid)-

PEG24-m and DM1-AMAS-Ser-OH followed the HATU protocol.

EXAMPLE 17: Compound 17, i.e., C-PD1-LK17 (PD= Dap-AMAS-DM1; HP=PEG8-m)

Part A
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Compound 17 of this invention, i.e., MC-Dap(PEG6-Dap-AMAS-DM1)-PEG8-m, was

prepared following the protocols as indicated below.
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Part A.

(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and Bis-PEG6-
NHS followed the NHS protocol.
Part B.

) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the protocol for NHS
ester synthesis.

(i) The amide bond [ormation between Fmoc-Dap(Boc)-NHS and amino-PEG8-m
followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Dap(Boc)-PEG8-m followed the
Fmoc protocol.

(iv)  The amide bond formation between NH2-Dap(Boc)-PEG8-m and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

) Removal of the Boc protection group of MC-Dap(Boc)-PEG8-m followed the
Boc protocol.

(vi)  The amide bond formation between MC-Dap(NH2)-PEG8-m and DM1-AMAS-
Dap(PEG6-NHS)-OH followed the NHS protocol.

Formula of C-L-PD = CO0H139CIN10035S Formula Weight C-L-PD = 1988.63
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EXAMPLE 18: Compound 18, i.e., C-PD1-LK18 (PD= Dap-AMAS-DM1; HP=PEG8-OH)

Part A

Part B
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Compound 18 of this invention, i.e., MC-Dap(PEG6-Dap-AMAS-DM1)-PEG8-OH, was
prepared following the protocols as indicated below.
Part A.

(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and Bis-PEG6-

NHS followed the NHS protocol.
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Part B.

@) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the protocol for NHS
ester synthesis.

(i1) The amide bond formation between Fmoc-Dap(Boc)-NHS and amino-PEGS-OH
followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Dap(Boc)-PEG8-OH followed
the Fmoc protocol.

(iv)  The amide bond formation between NH2-Dap(Boc)-PEG8-OH and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

) Removal of the Boc protection group of MC-Dap(Boc)-PEG8-OH followed the
Boc protocol.

(vi)  The amide bond formation between MC-Dap(NH2)-PEGS8-OH and DM1-
AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.

Formula of C-L-PD = C91H141CIN10036S Formula Weight C-L-PD = 2018.66

Example 19: Compound 19, i.e., C-PD1-LK19 (PD= Dap-AMAS-DM1; HP=PEGS-Acid)

Part A
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Compound 19 of this invention, i.e., MC-Dap(PEG6-Dap-AMAS-DM1)-PEGS-Acid,
was prepared following the protocols as indicated below.
Part A.

@) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and Bis-PEG6-
NHS followed the NHS protocol.
Part B.

@) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the protocol for NHS
ester synthesis.

(i) The amide bond formation between Fmoc-Dap(Boc)-NHS and amino-PEGS§-acid
followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Dap(Boc)-PEGS-acid followed
the Fmoc protocol.

(iv)  The amide bond formation between NH2-Dap(Boc)-PEGS8-acid and 6-

Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.
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v) Removal of the Boc protection group of MC-Dap(Boc)-PEG8-acid followed the
Boc protocol.

(vi)  The amide bond formation between MC-Dap(NH2)-PEGS8-acid and DM1-
AMAS-Dap(PEG6-NHS)-acid followed the NHS protocol.

Formula of C-L-PD = C92H141CIN10037S Formula Weight C-L-PD = 2046.67

EXAMPLE 20: Compound 20, i.e., C-PD1-LK20 (PD= Dap-AMAS-DM1; HP=PEG24-m)

Part A

Part B
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Compound 20 of this invention, i.e., MC-Dap(PEG6-Dap-AMAS-DM1)-PEG24-m, was
prepared following the protocols as indicated below.
Part A.

@) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and Bis-PEG6-
NHS followed the NHS protocol.
Part B.

(i) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the protocol for NHS
ester synthesis.

(i) The amide bond formation between Fmoc-Dap(Boc)-NHS and amino-PEG24-m
followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Dap(Boc)-PEG24-m followed
the Fmoc protocol.

(iv)  The amide bond formation between NH2-Dap(Boc)-PEG24-m and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

v) Removal of the Boc protection group of MC-Dap(Boc)-PEG24-m followed the
Boc protocol.

(vi) The amide bond formation between MC-Dap(NH2)-PEG24-m and DM1-

AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.
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EXAMPLE 21: Compound 21, i.e., C-PD1-LK21 (PD= Dap-AMAS-DM1; HP=PEG24-OH)
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Compound 21 of this invention, i.e., MC-Dap(PEG6-Dap-AMAS-DM1)-PEG24-OH,
was prepared following the protocols as indicated below.
Part A.

(1) The amide bond formation between DM1-AMAS-Dap(NH?2)-OH and Bis-PEG6-

NHS followed the NHS protocol.
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Part B.

@) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the protocol for NHS
ester synthesis.

(i1) The amide bond formation between Fmoc-Dap(Boc)-NHS and amino-PEG24-
OH followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Dap(Boc)-PEG24-OH followed
the Fmoc protocol.

(iv)  The amide bond formation between NH2-Dap(Boc)-PEG24-OH and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

) Removal of the Boc protection group of MC-Dap(Boc)-PEG24-OH followed the
Boc protocol.

(vi)  The amide bond formation between MC-Dap(NH?2)-PEG24-OH and DM 1-

AMAS-Dap(PEG6-NHS)-acid followed the NHS protocol.

EXAMPLE 22: Compound 22, i.e., C-PD1-LK22 (PD= Dap-AMAS-DM1; HP=PEG24-Acid)

Part A
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Compound 22 of this invention, i.e., MC-Dap(PEG6-Dap-AMAS-DM1)-PEG24-Acid,
was prepared following the protocols as indicated below.
Part A.

@) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and Bis-PEG6-
NHS followed the NHS protocol.
Part B.

@) Synthesis of NHS ester of Fmoc-Dap(Boc)-OH followed the protocol for NHS
ester synthesis.

(i) The amide bond formation between Fmoc-Dap(Boc)-NHS and amino-PEG24-
acid followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-Dap(Boc)-PEG24-acid followed
the Fmoc protocol.

(iv)  The amide bond formation between NH2-Dap(Boc)-PEG24-acid and 6-

Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.
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V) Removal of the Boc protection group of MC-Dap(Boc)-PEG24-acid followed the
Boc protocol.
(vi)  The amide bond formation between MC-Dap(NH2)-PEG24-acid and DM1-

AMAS-Dap(PEG6-NHS)-acid followed the NHS protocol.

EXAMPLE 23: Compound 23, i.e., C-PD1-LK23 (PD= muramic acid-AMAS-DM1; HP=

PEG24-m)
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Compound 23 of this invention, i.e., Mal-PEG2-Pro(PEG6-muramic acid-AMAS-

DM1)-PEG24-m, was prepared following the protocols as indicated below.

(i) The amide bond formation between Fmoc-4AP(Boc)-OH and amino-PEG24-m
followed the HATU protocol.
(i1) Removal of the Boc protection group of Fmoc-4AP(Boc)-PEG24-m tollowed the

Boc protocol.

(iii)  The amide bond formation between Fmoc-4 AP(NH2)-PEG24-m and t-Boc-N-
amido-PEG6-acid [ollowed the HATU protocol.
(iv)  Removal of the Boc protection group of Fmoc-4AP(t-Boc-N-amido-PEG6)-

PEG24-m followed the Boc protocol.

v) The amide bond formation between Fmoc-4 AP(N-amido-PEG6)-PEG24-m and
muramic acid-AMAS-DM1 followed the HATU protocol.
(vi)  Removal of the Fmoc protection group of Fmoc-4AP(PEG6-muramic acid-

AMAS-DM1)-PEG24-m followed the Fmoc protocol.

(vil)  The amide bond formation between NH2-4AP(PEG6-muramic acid-AMAS-

DM1)-PEG24-m and 4-maleimidophenylacetic acid followed the HATU protocol.
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EXAMPLE 24: Compound 24, i.e., C-PD1-LK24 (PD= Dap-AMAS-DM1: HP= PEGS8OH)

Part A

. ) OI o~ fo
. 6 : =
Cl Ir}j”\/\s o5 N P9 0 d O, 0O

N -Np i Nl ;’t\lj
0 0
0 HO' (@] HO' O
Part B
¢ ¥ % ¥
QN NN ° o O i SN V)
- HoO - 09— O e OyﬂN Oo - i o
o. . o R HN . HNJ)LO 0
N
& 4 B o"'j @.@ HO))kOH J & . \E:S

>0
HO (¢} (0}
NH
*ow T om T e
0 - -
% i 5 By
H o) o
(i) K g
—> C-PD1-LK24 H® He

Compound 24 of this invention, i.e., MC-4AP(PEG6-Dap-AMAS-DM1)-Ser-PEG8OH,
was prepared following the protocols as indicated below.
Part A.

(i) The amide bond formation between DM1-AMAS-Dap(NH2)-OH and bis-PEG6-

NHS followed the NHS protocol.
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Part B.

@) Synthesis of NHS ester of Fmoc-4AP(Boc)-OH followed the NHS ester protocol.

(i1) The amide bond formation between Fmoc-4AP(Boc)-NHS and serine followed
the NHS protocol.

(iii)  Synthesis of NHS ester of Fmoc-4 AP(Boc)-Ser followed the NHS ester protocol.

(iv)  The amide bond formation between Fmoc-4 AP(Boc)-Ser-NHS and amino-
PEG8-alcohol [ollowed the NHS protocol.

v) Removal of the Fmoc protection group of Fmoc-4AP(Boc)-Ser-PEGS-OH
followed the Fmoc protocol.

(vi)  The amide bond formation between NH2-4AP(Boc)-Ser-PEG8-OH and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

(vii) Removal of the Boc protection group of MC-4AP(Boc)-Ser-PEGS-OH followed
the Boc protocol.

(viii)) The amide bond formation between MC-4AP(NH2)-Ser-PEG8-OH and DM 1-

AMAS-Dap(PEG6-NHS)-OH followed the NHS protocol.

EXAMPLE 25: Compound 23, i.e., C-PD6-LK25 (PD= Ala(DM1)-Ome; HP= PEG24-m)

Part A
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Part B
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Compound 25 of this invention, i.e., Mc-4AP(DSA-Ala(DM1)-Ome)-PEG24-m, was
prepared following the protocols as indicated below.
Part A.

(i) The amide bond formation between NH2-Ala(DM1)-Ome and Di(N-
succinimidyl)adipate (DSA) followed the NHS protocol.
Part B.

@) Synthesis ol NHS ester ol Fmoc-4AP(Boc)-OH [ollowed the NHS ester protocol.

(i) The amide bond formation between Fmoc-4AP(Boc)-NHS and amino-PEG24-m
followed the NHS protocol.

(iii)  Removal of the Fmoc protection group of Fmoc-4AP(Boc)-PEG24-m followed
the Fmoc protocol.

(iv)  The amide bond formation between NH2-4 AP(Boc)-PEG24-m and 6-
Maleimidohexanoic acid N-hydroxysuccinimide ester (MC-NHS) followed the NHS protocol.

) Removal of the Boc protection group of MC-4AP(Boc)-PEG24-m followed the

Boc protocol.
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(vi)  The amide bond formation between MC-4AP(NH2)-PEG24-m and DSA-

Ala(DM1)-Ome followed the NHS protocol.

EXAMPLE 26: Compound 26, i.e., C-PD4-LK26 (PD = DM1-AMAS-Asn-OH;
HP= PEG24-m)

Part A

NH,
s W

Q o
O)\‘N?C’ . g = HN o.
SO Ao, SO o
HN—QO NH O;ﬁ
o—é 8’/ 2 o 0

HN\H)J_ ” HN\B)J_ QN/“\QNH
S?FN,%O — co’y_N’éfo v, o \“)f N
HN N~ A9, HNa AN~ O-cH, gyN’%éoo O
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Compound 26 of this invention, i.e., MC-4AP(PEG6-ASN-AMAS-DM1)-PEG24-m,
was prepared following the protocols as indicated below.
Part A.

(i) The amide bond formation between ASN(TRT)-OH and N-Succinimidyl
Maleimidoacetate (AMAS) followed the NHS protocol.
Part B.

(1) The amide bond formation between Fmoc-4AP(Boc)-OH and amino-PEG24-m

following the HATU protocol.
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(i) Removal of the Boc protection group of Fmoc-4AP(Boc)-PEG24-m followed the
Boc protocol.

(iii)  The amide bond formation between Fmoc-4AP(NH2)-PEG24-m and t-Boc-N-
amido-PEG6-acid followed the HATU protocol.

(iv)  Removal of the Boc protection group of Fmoc-4AP(t-Boc-N-amido-PEG6)-
PEG24-m followed the Boc protocol.

(v) The amide bond [ormation between Fmoc-4 AP(N-amido-PEG6)-PEG24-m and
AMAS-ASN(TRT)-OH followed the HATU protocol.

(vi)  Removal of the TRT protection group of Fmoc-4AP[PEG6-ASN(TRT)-AMAS]-
PEG24-m followed the TRT protocol.

(vii)  The maleimide-thiol bond formation between Fmoc-4 AP[PEG6-ASN-AMAS]-
PEG24-m and DM1 followed the maleimide-thiol protocol.

(viii) Removal of the Fmoc protection group of Fmoc-4AP[PEG6-ASN-AMAS-
DM1]-PEG24-m followed the Fmoc protocol.

(ix)  Amide bond formation between NH2-4AP[PEG6-ASN-AMAS-DM1]-PEG24-m

and 6-Maleimidocaproic acid followed the HATU protocol.

EXAMPLE 27: Compound 27, i.e., [-PD1-LK1: (PD=Dap-TLR7/8 agonist 1; HP=PEG12-m)

Part A
Ho o o ©
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H,N
(I-PD1-PEG6)-4AP(MP2A)-CDK-(P12-4AP(P12))

Compound 27 of this invention was prepared following the protocols as indicated below.

Part A-(i): The amide bond formation between I-PD1 and Bis-PEG6-NHS ester
followed the NHS protocol.

Part B-(i): Removal of the Boc protection group of (2R,4S)-1-Boc-4-Aminopyrrolidine-
2-carboxylic acid (NH2-4AP(Boc)-OH) followed the Boc protocol.

Part B-(ii): The amide bond formation between NH2-4 AP(NH2)-OH and m-PEG12-
NHS ester followed the NHS protocol.

Part C-(i): Synthesis of NHS ester of (2R,45)-1-Fmoc-4-Boc-amino pyrrolidine-2-
carboxylic acid (Boc-4AP(Fmoc)-OH) followed the NHS ester protocol.

Part C-(ii): The amide bond formation between Boc-4AP(Fmoc)-osu and 3,6-bis(4-
aminobutyl)-2,5-piperazinedione (CDK) followed the NHS protocol.

Part C-(iii): The amide bond formation between P12-4AP(P12)-OH and Boc-
4AP(Fmoc)-CDK followed the HATU protocol.

Part C-(iv): Removal of the Boc protection group of Boc-4 AP(Fmoc)-CDK-(P12-

4AP(P12)) followed the Boc protocol.
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Part C-(v): The amide bond formation between I-PD1-PEG6-NHS and NH2-
4AP(Fmoc)-CDK-(P12-4AP(P12))followed the NHS protocol.

Part C-(vi): Removal of the Fmoc protection group of (I-PD1-PEG6)-4 AP(Fmoc)-CDK-
(P12-4AP(P12)) followed the Fmoc protocol.

Part C-(vii): The amide bond formation between (I-PD 1-PEG6)-4AP(NH2)-CDK-(P12-
4AP(P12)) and Mal-PEG2-acid followed the HATU protocol.

Part C-(viii): Removal ol the Boc protection group of (I-PD1-PEG6)-4AP(MP2A)-
CDK-(P12-4AP(P12)) followed the Boc protocol. Mass calculation by ESI-MS m/z for

C126H211N16044 [M+H]+: is 2652.5, in agreement with its theoretic value of 2652.5.

EXAMPLE 28: Compound 28, i.e., [-PD2-LK2 (PD= 4AP-TLR7/8 agonist 1; HP=PEG24-m)

Part A
. HOW(E\ (i) p
(|||)
(_7)L0H o \KL\ t& j/L\ oL —
D-proline Pro-P24 Pro-P24-osu

(|v) NH2
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Boc-4AP(fmoc)- CDK-Pro P24 NH2-4AP(fmoc)-CDK-Pro- P24
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(1-PD2-PEG6)-4AP(NH2)-CDK-Pro-P24 (I-PD2-PEG6)-4AP(MP2A)-CDK-Pro-P24

Compound 28 of this invention was prepared following the protocols as indicated below.

Part A-(i): The amide bond formation between D-proline and m-PEG24-NHS ester
lollowed the NHS protocol.

Part A-(ii): Synthesis of NHS ester of Pro-P24 followed the NHS ester protocol.

Part A-(iii): The amide bond formation between Boc-4 AP(Fmoc)-CDK and Pro-P24-osu
followed the NHS protocol

Part A-(iv): Removal of the Boc protection group of Boc-4 AP(Fmoc)-CDK-Pro-P24
followed the Boc protocol.

Part B-(i): The amide bond formation between [-PD2 and Bis-PEG6-NHS ester followed

the NHS protocol.

Part B-(ii): The amide bond formation between NH2-4 AP(Fmoc)-CDK-Pro-P24 and I-

PD2-PEG6-NHS followed the NHS protocol.
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Part B-(iii): Removal of the Fmoc protection group of I-PD2-PEG6-4 AP(Fmoc)-CDK-
Pro-P24 followed the Fmoc protocol.

Part B-(iv): The amide bond formation between [-PD2-PEG6-4AP(NH2)-CDK-Pro-P24
and Mal-PEG2-acid followed the HATU protocol.

Part B-(v): Removal of the Boc protection group of [-PD2-PEG6-4 AP(MP2A)-CDK-
Pro-P24 (8.5mg) followed the Boc protocol.

ESI-MS m/z calculated for C126H210N15043 [M+H]+: 2621.5; found 2621.5.

EXAMPLE 29: Compound 29, i.e., [-.PD2-LK3 (PD= 4AP-TLR7/8 agonist 1;

HP=2X PEG12-m)

Part A
N
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P12-4AP(MP2A)-CDK-(I-PD2-4AP(P12))
Compound 29 of this invention was prepared following the protocols as indicated below.
Part A-(1): The amide bond formation between (2R ,4S)-4-((tert-
Butoxycarbonyl)amino)pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-PEG12-

NHS ester followed the NHS protocol.
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Part A-(ii): Removal of the Boc protection group of Boc-4AP(P12)-OH followed the
Boc protocol.

Part A-(iii): The amide bond formation between NH2-4 AP(P12)-OH and I-PD2-PEG6-
NHS followed the NHS protocol.

Part B-(i): Removal of the Boc protection group of (2R,4S)-1-Fmoc-4-Boc-amino
pyrrolidine-2-carboxylic acid (Boc-4AP(Fmoc)-OH) followed the Boc protocol.

Part B-(ii): The amide bond formation between NH2-4 AP(Fmoc)-OH and m-PEG12-
NHS ester followed the NHS protocol.

Part B-(iii): Synthesis of NHS ester of P12-4AP(Fmoc)-OH followed the NHS ester
protocol.

Part B-(iv): The amide bond formation between P12-4AP(Fmoc)-osu and 3,6-bis(4-
aminobutyl)-2,5-piperazinedione (CDK) followed the NHS protocol.

Part B-(v): The amide bond formation between P12-4AP(Fmoc)-CDK, I-PD2-
4AP(P12)-OH followed the HATU protocol.

Part B-(vi): Removal of the Fmoc protection group of P12-4 AP(Fmoc)-CDK-(I-PD2-
4AP(P12)) followed the Fmoc protocol.

Part B-(vii): The amide bond formation between P12-4AP(NH2)-CDK-(I-PD2-
4AP(P12)) and Mal-PEG2-acid followed the HATU protocol.

Part B-(viii): Removal of the Boc protection group of P12-4AP(MP2A)-CDK-(I-PD2-
4AP(P12)) followed the Boc protocol.

ESI-MS m/z calculated for C128H213N16044 [M+H]+: 2678.5; found 2678.5.
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EXAMPLE 30: Compound 30, i.e., [-.PD2-LK4 (PD= 4AP-TLR7/8 agonist 1;

HP=2X PEG24-m)
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P24-4AP(MP2A)-CDK-(I-PD2-4AP(P24))

Compound 30 of this invention was prepared following the protocols as indicated below.

Part A-(i): The amide bond formation between (2R ,4S)-4-((tert-Butoxycarbonyl)amino)-
pyrrolidine-2-carboxylic acid (Boc-4AP(NH2)-OH) and m-PEG24-NHS ester followed the
NHS protocol.

Part A-(ii): Removal of the Boc protection group of Boc-4AP(P24)-OH followed the
Boc protocol.

Part A-(iii): The amide bond formation between NH2-4AP(P24)-OH and I-PD2-PEG6-
NHS followed the NHS protocol.

Part B-(i): Removal of the Boc protection group of (2R,4S)-1-Fmoc-4-Boc-amino
pyrrolidine-2-carboxylic acid (Boc-4AP(Fmoc)-OH) followed the Boc protocol.

Part B-(ii): The amide bond formation between NH2-4 AP(Fmoc)-OH and m-PEG24-
NHS ester followed the NHS protocol.

Part B-(iii): Synthesis of NHS ester of P24-4 AP(Fmoc)-OH followed the NHS ester
protocol.

Part B-(iv): The amide bond formation between P24-4 AP(Fmoc)-osu and 3,6-bis(4-
aminobutyl)-2,5-piperazinedione (CDK) followed the NHS protocol.

Part B-(v): The amide bond formation between P24-4AP(Fmoc)-CDK and 1-PD2-

4AP(P24)-OH followed the HATU protocol.
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Part B-(vi): Removal of the Fmoc protection group of P24-4 AP(Fmoc)-CDK-(I-PD2-
4AP(P24)) followed the Fmoc protocol.

Part B-(vii): The amide bond formation between P24-4AP(NH2)-CDK-(I-PD2-
4AP(P24)) and Mal-PEG2-acid followed the HATU protocol.

Part B-(viii): Removal of the Boc protection group of P24-4AP(MP2A)-CDK-(I-PD2-
4AP(P24)) followed the Boc protocol.

ESI-MS m/z calculated for C176H309N16068 [M+H]+: 3735.1; found 3735.1.

EXAMPLE 31: Compound 31, I-PD-LK5(PD= PEG5-TLR7/8 agonist 1; HP= 2X PEG12-m)
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P12-4AP(NH2)-H2DATA-(Ag-P5)-4AP(P12)

Compound 31 of this invention was prepared following the protocols as indicated below.

Part A-(i): The amide bond formation between Ag and acid-PEG5-NHS followed the
NHS protocol.

Part A-(ii): Synthesis of NHS ester of Ag-P5-OH followed the NHS ester protocol.

Part B-(i): The amide bond formation between (2R,4S)-1-Boc-4-Aminopyrrolidine-2-
carboxylic acid (NH2-4AP(Boc)-OH) and mPEG12-NHS followed the NHS protocol.

Part B-(ii): Synthesis of NHS ester of P12-4AP(Boc)-OH followed the NHS ester
protocol.

Part B-(iii): The amide bond formation between 2,5-Diaminoterephthalic acid
(H2DATA) and P12-4AP(Boc)-osu followed the NHS protocol.

Part C-(i): Removal of the Boc protection group of (25,4R)-Fmoc-4-amino-1-Boc-
pyrrolidine-2-carboxylic acid (Fmoc-4AP(Boc)-OH) followed the Boc protocol.

Part C-(ii): The amide bond formation between Fmoc-4AP(NH2)-OH and m-PEG12-
NHS ester followed the NHS protocol.

Part C-(iii): The amide bond formation between Fmoc-4AP-(P12)-OH and P12-

4AP(Boc)-H2DATA followed the HATU protocol.
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Part C-(iv): Removal of the Fmoc protection group of P12-4AP(Boc)-H2DATA-Fmoc-
4AP(P12) followed the Fmoc protocol.

Part C-(v): The amide bond formation between P12-4AP(Boc)-H2DATA-NH2-
4AP(P12) and Ag-P5-osu followed the NHS protocol.

Part C-(vi): Removal of the Boc protection group of P12-4AP(Boc)-H2DATA-(Ag-P5)-
4AP(P12)followed the Boc protocol.

Part C-(vii): The amide bond [ormation between Mal-PEG2-acid (0.8mg) and P12-
4AP(NH2)-H2DATA-(Ag-P5)-4AP(P12) followed the HATU protocol.

ESI-MS m/z calculated for C117H185N12044 [M+H]+: 2462.2; found 2462.2.

EXAMPLE 32: Compound 32, i.e., I-PD-LK6 (PD= PEG5-TLR7/8 agonist 1;

HP=2X PEG12-m)
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(Ag-P5-Sar)-P12-H2DATA-P12-(Sar-NH2)
Compound 32 of this invention was prepared following the protocols as indicated below.
Part A-(i): The amide bond formation between 2,5-Diaminoterephthalic acid (H2DATA)

and Boc-Sar-osu followed the NHS protocol.
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Part A-(ii): The amide bond formation between (B-Sar)-H2DATA-(Sar-B) and
mPEG12-amine followed the NHS ester protocol.

Part A-(iii): Removal of the Boc protection group of (B-Sar)-P12-H2DATA-P12-(Sar-
B) followed the Boc protocol.

Part A-(iv): The amide bond formation between (NH2-Sar)-P12-H2DATA-P12-(Sar-
NH2) and Ag-P5-OH followed the HATU protocol.

Part A-(v): The amide bond [ormation between (Ag-PS-Sar)-P12-H2DATA-P12-(Sar-
NH2) and Mal-PEG2-acid followed the HATU protocol.

ESI-MS m/z calculated for C111H181N12040 [M+H]+: 2322.2; found 2322.2.

EXAMPLE 33: Compound 33, i.e., [-.PD1-LK7 (PD= Dap-TLR7/8 agonist 1; HP= PEG24-m)

Part A
H
N H 0
, N
> \5 JL\_\=
I-PD1 NH
H N~ \ -~ M
N= 0
I-PD1-6c-NHS

- NH Q 00 NHo
(ii) NH (iii)
> O o 0 HN
HN - 0 HN 4
HN SACN
o H HN ¥O &
HNWN\FO N—EV\ (o] HN 0\,24
KQ' oK oy 0% K 0
0
MTN
/\/\NTN _ N 1 N/
\ N’ H,N

H,N
(1-PD1-6c)-4AP(fmoc)-CDK-Pro-P24

(1-PD1-6¢)-4AP(NH2)-CDK-Pro-P24
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o 0
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(iv) v)
—> ° o —» (I-PD1-LK7)
0
/\/\TN_
N~
N
HoN

(1-PD1-6¢)-4AP(MP2A)-CDK-Pro-P24

Compound 33 of this invention was prepared following the protocols as indicated below.

Part A-(i): The amide bond formation between I-PD1 and Di(N-succinimidyl) adipate
(DSA) followed the NHS protocol.

Part A-(ii): The amide bond formation between NH2-4 AP(Fmoc)-CDK-Pro-P24 and I-
PD1-6¢-NHS followed the NHS protocol.

Part-A-(iii): Removal of the Fmoc protection group of (I-PD1-6¢)-4 AP(Fmoc)-CDK-
Pro-P24 followed the Fmoc protocol.

Part-A-(iv): The amide bond [ormation between (I-PD1-6¢)-4AP(NH2)-CDK-Pro-P24
and Mal-PEG2-acid followed the HATU protocol.

Part A-(v): Removal of the Boc protection group of (I-PD1-6¢)-4 AP(MP2A)-CDK-Pro-
P24 followed the Boc protocol.

ESI-MS m/z calculated for C114H188N15037 [M+H]+: 2359.3; found 2359.3.
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EXAMPLE 34: Compound 34, I-PD2-LKS8 (PD=4AP-TLR7/8 agonist 1; HP= PEG24-m)
Part A

Q. . H
(i) NE{”'O-N

IPD2  — \& o
0
A

(0]
H2N% (0]
1-PD2-6¢c-NHS
3 nH
Q—Q 3’NH H'g
U HN o 0 Bo 0 HN
Oy 05“\-(;5
NH L 0 HL, ?
0
2 IS TS & i,

N

H,N~ N HN"N

(-PD2-6¢)-4AP(fmoc)-CDK-Pro-P24 (I-PD2-6¢)-4AP(NH2)-CDK-Pro-P24
e
o N\_\

(iv)
— = (I-PD2-LK8)
N

O

y“ N

NH I o]

(1-PD2-6¢)-4AP(MP2A)-CDK-Pro-P24
Compound 34 of this invention was prepared following the protocols as indicated
below.
Part A-(i): The amide bond formation between I-PD2 (4.8mg) and Di(N-
succinimidyl)adipate (DS A) followed the NHS protocol.
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Part A-(ii): The amide bond formation between NH2-4 AP(Fmoc)-CDK-Pro-P24 and
I-PD2-61-NHS followed the NHS protocol.

Part-A-(iii): Removal of the Fmoc protection group of (I-PD2-6¢)-4 AP(Fmoc)-CDK-
Pro-P24 followed the Fmoc protocol.

5 Part-A-(iv): The amide bond formation between (I-PD2-6¢)-4 AP(NH2)-CDK-Pro-

P24 and Mal-PEG2-acidfollowed the HATU protocol.

Part A-(v): Removal of the Boc protection group of (I-PD2-6¢)-4 AP(MP2A)-CDK-
Pro-P24 followed the Boc protocol.

ESI-MS m/z calculated for C121H198N15039 [M+H]+: 2485.4; found 2485.4.

10

EXAMPLE 35: Compound 35, I-PD2-LK9 (PD= 4AP-TLR7/8 agonist 1; HP= PEG24-m)

Part A
A )-OH
"\o Q} J(Qr q ok P
_ iy Q N~ ™
oy NH -
NH,
o
>( >( NH2-4AP(fmoc)-P24
Boc-4AP(fmoc)-OH Boc-4AP(fmoc)-P24
0—4 3 NH
HN ot

(||| 4
0 — [o] (0]
)
H N %,
[3 ﬁ ~T> 3 Yo

(I-PD2-6¢)-4AP(fmoc)-P24 (I-PD2-8c)-4AP(NH2)-P24

) cL Ok
NH .
3 o o i) _ 1-PD2-LK9
N4,
H H
wEat et
H,N_A N 3 X

1s (I-PD2-6¢)-4AP(MP2A)-P24
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Compound 35 of this invention was prepared following the protocols as indicated
below.
Part-A-(i): The amide bond formation between Boc-4AP(Fmoc)-OH and mPEG24-
amine followed the HATU protocol.
5 Part-A-(ii): Removal of the Boc protection group of Boc-4 AP(Fmoc)-P24 followed

the Boc protocol.
Part-A-(iii): The amide bond formation between NH2-4AP(Fmoc)-P24 and I-PD2-
6¢-NHS followed the NHS protocol.
Part-A-(iv): Removal of the Fmoc protection group of (I-PD2-6¢)-4AP(Fmoc)-P24
10  followed the Fmoc protocol.
Part-A-(v): The amide bond formation between (I-PD2-6¢)-4 AP(NH2)-P24 and Mal-
PEG2-acid followed the HATU protocol.
Part A-(vi): Removal of the Boc protection group of (I-PD2-6¢)-4 AP(MP2A)-P24
followed the Boc protocol.
15 ESI-MS m/z calculated for C98H162N11033 [M+H]+: 2021.1; found 2021.1.

EXAMPLE 36: Compound 36, i.e., [[)PD2-L.LK10 (PD=4AP-TLR7/8 agonist 1; HP=

polysarcosine8)

@ oo I @ |
L NA N A o o
Q ° I\Il/ﬁorl oH O§‘|l\|\)L[N Bhll\)kOH
; HN | o)
(i) NH () &

N
o}

oo )
%@*D‘ |3 @fﬂ

H2N. ,;;
20 (1-PD2-6¢)-4AP(fmoc)-Sarg-OH (I-PD2-6¢)-4AP(NH2)-Sar8-OH
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— NH (vi)
— |-PD2-LK10

(1-PD2-6¢)-4AP(MP2A)-Sar8-OH

Compound 36 of this invention was prepared following the protocols as indicated
below.

(i): The synthesis of boc-4 AP(Fmoc)-Sar8-OH followed the SPPS protocol.

(i1): Removal of the Boc protection group of boc-4 AP(Fmoc)-Sar8-OH followed the
Boc protocol.

(iii): The amide bond formation between NH2-4 AP(Fmoc)-Sar8-OH and I-PD2-6¢-
NHS followed the NHS protocol.

Part-A-(iv): Removal of the Fmoc protection group of (I-PD2-6¢)-4AP(Fmoc)-Sar8-
OH followed the Fmoc protocol.

Part-A-(v): The amide bond formation between (I-PD2-6¢)-4AP(NH2)-Sar8-OH and
Mal-PEG2-acid followed the HATU protocol.

Part A-(vi): Removal of the Boc protection group of (I-PD2-6¢)-4 AP(MP2A)-Sar8-
OH [ollowed the Boc protocol.

EXAMPLES 37-64

Exemplary ligand-polar drug conjugates of this invention, i.e., LPDC 1 to LPDC 28,
were prepared from a ligand and a polar drug linker (PDL) using one of the protocols
described above. See Table 1 below for Examples 37 to 64.

LPDCs 1-18, 20-26 and 28 were prepared using Herceptin as the ligand following the
APDC protocol. LPDC 27 was prepared using Perjeta as the ligand following the APDC
protocol. LPDC 19 was prepared using albumin as the ligand following the AIbPDC

protocol.
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Table 1
EX;TIC LPDC PDL Product
37 1 ((é‘_’gl[‘)’gf’fl‘éll) C-APDCI: Herceptin-C-PD2-LK1
38 2 é‘_’gggl’fg% C-APDC2: Herceptin- C-PD5-LK2
39 3 ((é(_)gl]g;?ai; C-APDC3: Herceptin- C-PD2-LK5
40 4 é‘_’g‘gg’}’i‘l‘i 66) C-APDC4: Herceptin-C-PD5-LK6
41 5 (((1:?;13?}15;1122) C-APDCS: Herceptin-C-PD1-LK12
42 6 | rmiiKin C-APDC6: Herceptin- C-PD1-LK14
43 7 (Cc_gglgf’fg 52)5 C-APDCT: Herceptin- C-PD6-LK25
44 8 (%(_’ggff‘fgg) C-APDCS8: Herceptin-C-PD1-LK20
45 O | C-APDC9: Herceptin-C-PD1-LK7
46 10 (Céf’?é)i’f’fﬁg) C-APDC10: Herceptin-C-PD1-LK9
47 1 g_’%i’f‘ilgll;) C-APDC11: Herceptin-C-PD1-LK17
48 12 é‘fg}gf}‘fgfgg) C-APDC12: Herceptin-C-PD1-LK18
49 13 é‘fg‘g;’?ﬁgf; C-APDCI3: Herceptin-C-PD1-LK19
50 14 ((é?gl[g‘l’f’&‘gf) C-APDC14: Herceptin-C-PD1-LK21
51 15 é‘fggf}‘ilgg) C-APDC15: Herceptin-C-PD1-LK22
52 16 (%(_’ggf?&gj) C-APDCI6: Herceptin-C-PD1-LK24
53 17 (%(_’gggf‘f%ll; C-APDC17: Herceptin-C-PD2-LK15
54 18 (%‘_’ggf&gg) C-APDCI8: Herceptin-C-PD4-LK26
55 19 Compound 15 C-AlbPDC1: Human Serum Albumin-C-PD2-
(C-PD2-LK15) LK15
56 20 CO‘;‘%‘;E‘;{% (- I-APDC2: Herceptin-1-PD2-LK2
57 21 CO’;‘%‘;E‘;{? (- L-APDC3: Herceptin-I-PD2-LK3
s | 2 | R I-APDC4: Herceptin-I-PD2-LK4
o | 23 | ot I-APDCS: Herceptin-1-PD-LK5
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60 | 2 | oot I APDC6: Herceptin-I-PD-LK6
61 25 | o I-APDC7: Herceptin-1-PD1-LK7
e | 26 | I- APDCS: Herceptin-I-PD2-LK$
& | 2 | I-APDCY: Perjeta-1-PD2-LKS
64 28 Corlﬂ‘g;‘figi (- I-APDC10: Herceptin-1-PD2-LK9

Conjugates 1-28 of this invention were evaluated using the five assays (SEC analysis,
in vitro cytotoxicity assays, toxicity study, pharmacokinetics study and xenograft tumor
model experiments) as described below.

SEC analysis of C-APDCs

C-APDCs were diluted to 2.5 mg/mL in a buffer containing 6% sucrose, 10 mM
sodium succinate dibasic hexahydrate and 0.02% Tween 20 at pH 5. Samples (24 pL) were
analyzed using an Agilent HPLC system having an analytical SEC column (Agilent
AdvanceBio® SEC 300A 2.7 um), eluted isocratically with a phosphate-buffered saline
solution (PBS) at a flow rate of 0.5 mL/min.

SEC analysis of - APDCs

I-APDCs were diluted to 0.2 mg/mL in PBS. Samples (500 uL) were injected to an
analytical SEC column (Biorad® SEC 650) on an AKTA PURE FPLC system, eluted
isocratically with PBS at a flow rate of 1 mL/min.

In vitro cytotoxicity assays of APDCs

In vitro cytotoxicity assays were performed as previously described (Boyd and Paull,
1995; Phillips et al., 2008). GIS0 was calculated as [(Ti-Tz)/(C-Tz)] x 100 =50, in which
“Tz” represents the cell population at DO; “Ti” represents the cell populations of different
ADC concentration groups at D3; and “C” represents the cell population of vehicle group at
D3. IC50, the halt maximal inhibitory concentration, was calculated from dose-response
curves which was generated by four-parameter curve fitting.

Toxicity study of T-DM1 and LPDC

The toxicity of T-DM1 and an LPDC of this invention was evalualed by a single-
dose injection of T-DM1 or the LPDC into mice intravenously on day 0 with vehicle alone,
or T-DMI1/LPDC (at 60, 70, 80, and 90 mg/kg, n = 3 animals/group). Body weights were
recorded on day 0, 1, 2, 3,6 and 7.
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Pharmacokinetics study of T-DM1 and APDC

PCT/US2023/024452

Pharmacokinetics study was performed, using antibodies against trastuzumab and

mertansine, respectively, as previously described (Dere et al., 2013).

Xenograft tumor model experiments for cytotoxic APDCs

Experiments of xenograft tumor model with cytotoxic APDCs were performed as

previously described (Jumbe et al., 2010).

Xenograft tumor model experiments for immuno-stimulating APDCs

Experiments of xenograft tamor model with immuno-stimulating APDCs were

performed as previously described (Ackerman et al., 2021).

The results of the above five assays showed that, unexpectedly:

1. LPDCs of this invention with a DAR value around 7-9 all exhibited little

aggregation. Size exclusion chromatography (SEC) was performed for nine
conjugates of this invention, namely, C-APDC17, I-APDC2, [-APDC3, I-APDC4,
I-APDCS6, I-APDC7, I-APDCS, I-APDC9, and I-APDC10. Each conjugate,

having a DAR value around 7-9, was eluted as a single peak with a molecular

weight about 150KD, indicating little aggregation of the conjugate.

2. Cell-based assays demonstrated that cytotoxic of APDC17 was more efficacious

than Kadcyla and Enhertu in inhibiting cancer cell lines with low to high levels of

HER?2 expression and also more resistant to MDR1-mediated efflux. See the four

tables below.

Table 2
ICs0 (nM
Kadcyla | Enhertu | C-APDC17
SK-BR-3 0.060 0.23 0.017
HERZ+++ ST NgT 0.15 0.07 0.082
JIMT-1 14 >1000 0.93
HER2++ 1 an 1 86 >1000 55
MKN45 52 371 2
HER2+  FVIDA-MB.231 62 >1000 35
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Table 3
Glso (nM)
Kadcyla | Enhertu C-APDC17
SK-BR-3 0.052 0.3 0.014
HER2+++ FNCINgT 0.24 12 0.16
JIMT-1 15 >1000 1.4
HER2++ I Capan-1 64 56 2
MKN45 107 1041 76
HER2+  FVIDA-MB-231 156 >1000 72
Table 4
ICs0 (nM)
Kadcyla Enhertu | C-APDC17
NCI-N8§7 0.38 31 0.47
NCI-N87-hMDR1 25 36 1.9
NCI-N87 / NCI-
N87-hMDR1 6.7 12 4.1
(folds)
Table 5
Glso (nM)
Kadcyla Enhertu | C-APDC17
NCI-N8§7 0.53 49 051
NCI-N87-hMDR1 6.7 >1000 4.6
NCI-N87 / NCI-
N87-hMDR1 13 >20 9
(folds)

In Table 2 above, conjugate C-APDC17 of this invention has an ICsp much lower than
Kadcyla and Enhertu in all six cell lines, i.e., SK-BR-3, NCI-N87, JIMT-1, Capan-1,
MKN45, MDA-MB-231, indicating that it is more effective in inhibiting these cells. Further
Table 3 confirms that conjugate C-APDC17 is more effective in inhibiting the growth of
these cancer cells as it has a lower GIS0 than Kadcyla and Enhertu in the six cell lines.

Both Tables 4 and 5 show that conjugate C-APDC17 is not only more effective than
Kadcyla and Enhertu in inhibiting normal NCI-N87 cell line but also more resistant to MDR1
protein as evidenced by the study with

an MDR 1-overexpressing cell line, NCI-N87-hMDR1.

3. Conjugate APDC17 was more efficacious than commercially available ADCs,

such as Kadcyla and Enhertu, in a JIMT-1 xenograft model for inhibiting tumor

growth (See Figure 1). A single intravenous injection (10 mg/kg at day zero) of
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APDC17, Kadcyla, or Enhertu was made in the JIMT-1 xenograft model. Tumor
volume, calculated as length x width?/2, was plotted as a function of time in
Figure 3. Surprisingly, the tumor volume decreased in the group treated with
APDC17 while both the Kadcyla and Enhertu-treated groups showed significant
tumor growth.

4. Pharmacokinetics studies also demonstrated that C-APDC17 performed better
than Kadcyla in SD rats, following IV administration of C-APDC17 or Kadcyla at
all three tested dosages, i.e., | mg/kg, 3mg/kg, and 10 mg/kg.

5. Maximum Tolerated Dose (MTD) of C-APDC17 in BALB/c mice following [V
injection was approximately 90 mg/kg, indicating that the conjugate of this
invention was well tolerated. Tolerability studies on C-APDCS5, C-APDCS8, C-
APDC9, and C-APDC16 of this invention indicated that their tolerability is
similar to that of Kadcyla.

6. A single dose of cytotoxic conjugates of this invention (C-APDCS5, C-APDCS, C-
APDC9, and C-APDC16) outperformed two doses of marketed ADCs, Kadcyla
and Enhertu in a JIMT-1 xenograft model (See Figure 2).

7. A dual (HER2 and nucleolin)-targeting conjugate of this invention, namely C-
APDCI10, was much more efficacious than a monotargeting ADC, Kadcyla, or a
monotargeting APDC, C-APDC15, in killing cancer cells (See Figure 3).

8. Immune-stimulating LPDCs of this invention (i.e., I-APDC2, [-APDC3, I-
APDC4, I-APDCS6, I-APDC7, I-APDC-8, I-APDC9, and I-APDC10) performed
significantly better than Her-T785, a Bolt’s immune-stimulating ADC (See
Figures 4-6).

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed herein may be replaced by an alternative feature
serving the same, equivalent, or similar purpose. Thus, unless expressly stated otherwise,
each feature disclosed is only an example of a generic series of equivalent or similar features.

From the above description, one skilled in the art can easily ascertain the essential
characteristics of the present invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to various
usages and conditions. For example, compounds structurally analogous to the conjugates of

this invention also can be made, screened for their efficacy in treating cancer.
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We claim:
1. A compound of formula I:
L
in which

the compound comprises a ligand linker L1, an My linker complex, a drug linker L2, a

PCos—L3ns ™D optionally one to five hydrophilic

first polar drug moiety PD1 represented by
polymer moieties HP, and optionally one to five secondary targeting moieties ST;

nl is an integer from 1 to 15;

n2 is an integer from O to 5;

n3 is an integer from O to 5;

n4is 1 or2;

nSisOorl;

n6isOorl;

one of ---- is a covalent bond and the other ---- is deleted;

each of L1, L2, and HP is bonded to the My linker complex via a linker bond,;

ST, when present, is bonded to HP or the My linker complex via a linker bond,

L2 is bonded to PD via an amide bond or a glycoside bond,

L3, when present, is bonded to D via a stable bond;

Pc, when present, is bonded to L3 or D via a stable bond;

each of the monomer M within the Mu linker complex is bonded to its adjacent
monomer M via a stable bond,

D is a drug moiety;
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M in each occurrence is independently a multifunctional moiety;

L1 is a bifunctional crosslinker containing a coupling moiety capable of reacting with a
ligand via sulthydryl, amino, glutamine, or formyl contained in the ligand;

L2 is a bifunctional crosslinker;

L3 when present is a bifunctional crosslinker;

HP in each occurrence when present, independently, is a hydrophilic polymer moiety;

Pc when present contains a polar group;

ST in each occurrence when present, independently, is a secondary targeting moiety;

a linker bond is an amide bond, a glycoside bond, an ester bond, a disulfide bond, a C-S
bond, a C-O bond, a C-N bond, a carbonate moiety (-O-C(0O)-O-), a carbamate moiety (-O-

P\

C(0)-NH-), a urea moiety (-NH-C(O)-NH-), or a triazole moiety( NN ); and

a stable bond is a stable amide bond, a stable glycoside bond, a stable ester bond, a stable

disulfide bond, a C-S bond, a C-O bond, a C-N bond, a urea moiety (-NH-C(O)-NH-), or a

=
N—sx
. . v Nz, N/ \
triazole moiety {
2. The compound of claim 1, wherein

L1 contains amino (NH>), iodo (I), bromo (Br), a maleimide moiety, an N-
hydroxysuccinimide (NHS) moiety, or an aminooxy moiety;

M in each occurrence is a monomeric unit derived from a natural amino acid, a non-
natural amino acid, a monosaccharide, a bifunctional crosslinker, a polyamine having at least
one secondary or tertiary amine group, 3,6-bis-(4-amino-butyl)-piperazine-2,5-dione, a cyclic

peptide, or a diamino dicarboxylic acid;
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Pc is a moiety derived from a monosaccharide, a polyamine, a hydroxycarboxylic acid, a
linear or cyclic dipeptide, a diamino dicarboxylic acid, a natural amino acid, or a non-natural
amino acid; and

ST is a moiety derived from glucose, folic acid, iRGD peptide, a cancer-specitic peptide
ligand (AGM-330), a human fibronectin extra-domain B (EDB)-specific aptide (“APTgpr”), a
centyrin, an F3 peptide, a DVN peptide, pasireotide, afamelanotide, etelcalcetide, somatostatin,
a PD-1/PD-L1 interaction inhibitor (“BMS-1166"), a cyclic peptide, a single-chain antibody, or

an aptamer.

3. The compound of claim 1 or 2, wherein the compound comprises a second polar

drug moiety PD2 represented by Pehs —(L%6—D" yhich is bonded to the My linker
complex via an amide bond or a glycoside bond; n5’ is 0 or 1; n6’ is 0 or 1; D’ is a drug moiety;

L3’ when present is a bifunctional crosslinker; and Pc’ when present contains a polar group.

4. The compound of any one of the preceding claims, wherein M in each
occurrence, independently, is a moiety derived from a diamino dicarboxylic acid, a
monosaccharide, 3,6-bis-(4-amino-butyl)-piperazine-2,5-dione, a cyclic peptide, an amino acid,

a dicarboxylic acid, a mercapto carboxylic acid, or an aminothiol.

5. The compound of any one of the preceding claims, wherein the My linker
complex contains a monomeric unit derived from a diamino dicarboxylic acid, 3,6-Bis-(4-
amino-butyl)-piperazine-2,5-dione, or a cyclic peptide, and the compound optionally contains,
between L2 and PD, a releasable moiety having a self-immolative spacer, an enzymatically
cleavable amino acid, an enzymatically cleavable peptide of 2-8 amino acids, a combination of
the self-immolative spacer and the enzymatically cleavable amino acid, or a combination of the

self-immolative spacer and the enzymatically cleavable peptide.
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6. The compound of any one of the preceding claims, wherein the My linker

complex contains a moiety selected from the group consisting of:

Oy OH O

~ ~
* O24 ORI O’];\/ % % O6 *

7. The compound of any one of the preceding claims, wherein the M linker

complex contains a moiety selected from the group consisting of:

Oy OH

O 3
Il;II H H
* « * Oy N No
N/ N/ /\/\i I\/\/ &
H H N NS0
HO™ ~O , * =0 , H H ,

o o
o OH */U\E\}
Ed
OH
O OH ,and

HN~-,

N
*/
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8. The compound of any one of the preceding claims, wherein the My linker

complex contains:

O~ OH
N
*/ /\/\()i

HO

H
I\/\/N
@]

Tz Z=Z

9. The compound of any one of the preceding claims, wherein L1 is

Ow? )J\D/ ? /Zk(cnz)nLl ?
A3 3
(C{IZ)nLI (C\I\'I2)nLl {\A M

NH, NH,

bl

O,
{ D ? § S
” \V\Om 0, */ﬁ\/©/ 0 or u \(CHZ)nLl/A O

in which nL1 is an integer from O to 10.

10. The compound of any one of the preceding claims, wherein L2 is

% 7 * yd Nk
* O nl.2 s * \F/\O nL2 s * +/\O nlL2 ,
O
H
JA /k
WO@ (CHys
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in which nL2 is an integer from O to 10.

11. The compound of any one of the preceding claims, wherein Pc is a moiety
derived from an amino acid, a linear or cyclic dipeptide, a monosaccharide, a bifunctional

polyethylene glycol, or an aminophenol.

12. The compound of any one of the preceding claims, wherein Pcis  * ,

O o
Ho /U\Eg /E\nt § OH
N HN—, NG

*

*

/ HN-—"
HN . /
o] H O ‘Q//_\ -~ HN
/\HK */NX/* S
S * HO
-~ OH R O , HO o

o)

*

5%

L3is

O

0]
Io) H
M

H
0 H, Q c
0 0 o c 0 )\N 0
. ® N oL . H nL3
* O * \S’SH)J\* 3 M YOH *
nly nlg O (0]



WO 2024/253636 PCT/US2023/024452

189
0
(e} 0 O
N o H
* * * N
* \\l,rOH N nls
O * *
o o | (o) , o O , or
K i
Y %/\Of\)l\*
0 nLs : and
nL31is 0 to 10.
13. The compound of any one of the preceding claims, wherein HP is
*+N MOH
*/LP\F/\O Cap , np o ' ' . o
" or 0 , in which np is an integer from 5 to 50; Cap is (i) a

reactive group capable of reacting with a ST molecule to bond the ST moiety to the HP moiety
or (ii) a terminal group selected from the group consisting of {1-Cig adkyl, - g alkyvi-COLH,
Co-Clo alkyi-OH, Uo-Chealkyl-NHz, Co-Cho alky - NBEC-Cr sk, and Co-Chrp alky NG -

{3 alkyl}ls; and Lp is a linker moiety.

14. The compound of any one of the preceding claims, wherein HP is

H H H
*/N Ot */N\[“/\Ot\/cozH */N Ot/H

H 0 H
i e A e e
H H H H
X /N o g i /N#/\O,];}/COzH . /N\["/\O
*\{\N/\”,].OH
[ 0%

El

48 or
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15.  The compound of any one of the preceding claims, wherein D is a drug moiety
derived from mertansine (DM1), ravtansine (DM4), N-methyl-L-Ala-maytansinol, monomethyl

auristatin E, 7-ethyl-10-hydroxycamptothecin (SN38), or TLR7/8 agonist Ag.

16. The compound of any one of the preceding claims, wherein the secondary

targeting moiety is derived from folic acid, glucose, or acetyl- RHGAMVYLK.

17. The compound of claim 1, wherein the compound is one of Compounds 1-36.

18. A ligand-PD conjugate comprising a ligand moiety and a moiety derived from a
compound of any one of the preceding claims, wherein the ligand is bonded to the compound via
a covalent bond formed between a functional group from the ligand and L1 in formula I, and the

functional group is sulfthydryl, amino, glutamine, or formyl.

19. The ligand-PD conjugate of claim 17, wherein the ligand is trastuzumab,
albumin, or pertuzumab, and the covalent bond is formed between sulfhydryl of the ligand and

the maleimide, iodo, or bromo moiety of L1.

20. The ligand-PD conjugate of claim 18 or 19, wherein the molar ratio of the ligand

to the compound is between 1 : 1 and 1 : 20, preferably between 1 : 2 and 1: 8.

21. The ligand-PD conjugate of claim 18, wherein the ligand-PD conjugate is one of

Conjugates 1-28.

22. A method of treating cancer comprising administrating to a patient in need

thereof an effective amount of a conjugate of any one of claims 18-21.
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23. A pharmaceutical composition comprising a conjugate of any one of claims 18-

21, and a pharmaceutically acceptable carrier, diluent, or excipient.

24. A conjugate of claim 18 for the manutacture of a medicament for treating cancer.

25. A method of preparing a conjugate of claim 18, comprising reacting a ligand with

a compound ol any one ol claims 1-17, wherein the ligand contains one or more of functional

groups that are, independently, sulfthydryl, amino, glutamine, or formyl.



