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(87) Abstract: The present invention provides a conjugate of an antibody and a functional substance, said conjugate
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antibody and a functional substance, said conjugate containing a structural unit represented by formula (1) [wherein: Ig
represents an immunoglobulin unit containing two heavy chains and two light chains and bonded to LA adjacent to Ig
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represents a hydrophilic group or a monovalent group containing a hydrophilic group; CS represents a divalent group
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the divalent aromatic ring group constitutes a n-c¢lectron conjugated system together with the aforesaid cleavable moiety);
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DESCRIPTION

TITLE OF THE INVENTION:
CONJUGATE OF ANTIBODY AND FUNCTIONAL SUBSTANCE OR SALT
THEREOF, AND ANTIBODY DERIVATIVE AND COMPOUND USED IN
PRODUCTION OF THE SAME OR SALTS THEREOF

Field

[0001] The present invention relates to a conjugate of
an antibody and a functional substance or a salt thereof, a
compound used in production of the same or a salt thereof,

and the like.

Background

[0002] In recent years, research and development of an
antibody drug conjugate (ADC) have been actively performed.
An ADC, as implied by the name, is a medicine in which a
drug (e.g., an anti-cancer agent) 1is conjugated with an
antibody and has a direct cytotoxic activity on cancer
cells and the like. A typical ADC is T-DM1l (trade name:
Kadcyla (registered trademark)) jointly developed by
Immunogene Inc. and Roche Inc.

[0003] An ADC is produced by bonding a functional group
in a side chain of a specific amino acid residue present in
an antibody to a drug. Examples of such a functional group
used in production of an ADC include an amino group in a
side chain of a lysine residue present in an antibody.
Several technigues have been reported as a technique for
modifying a lysine group (e.g., a lysine residue at
position 246/248, position 288/290, or position 317) in an
antibody (e.g., Patent Literatures 1 to 4).

[0004] Another example of such a functional group used

in production of an ADC is a thiol group. An antibody has
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disulfide groups because heavy chains are linked to each
other and the heavy chains are linked to light chains by
disulfide bonds. For example, an IgG antibody comprising
two heavy chains and two light chains has four disulfide
groups because the heavy chains are linked to each other
and the heavy chains are linked to the light chains by four
disulfide bonds. Such a disulfide bond can be cleaved by a
reducing agent. For example, when all the four disulfide
bonds in IgG are cleaved, an IgG antibody having eight
thiol groups is generated. Even when all the four
interchain disulfide bonds are cleaved, the heavy chains
and the light chains of the antibody are not dissociated.
This is because a higher order structure of the antibody
can be maintained by a non-covalent bond between the
chains. Antibody properties (ability to bond to a target)
can also be maintained by this non-covalent bond. For
example, trastuzumab delkstecan (Patent Literature 5) known
as Enhartz (registered trademark) is an ADC having a
drug/antibody ratio (DAR) = 8 in which all four interchain
disulfide bonds are cleaved (reduced) and then a drug is
bonded. Such an ADC is known to act as an antigen-specific
agent by maintaining antibody properties thereof.

[0005] In an ADC, an antibody and a drug are linked to
each other via a linker. There are various linkers in an
ADC. For example, in an ADC used as an anti-cancer agent,
there is a linker comprising a dipeptide consisting of
valine-citrulline (Val-Cit: VC structure) as a linker that
is stable in human plasma and has a structure cleavable by
a specific enzyme for releasing a drug in cancer cells. A
linker comprising such a dipeptide is stable in human
plasma as illustrated in the following (A). However, as
illustrated in the following (B), cathepsin B in lysosomes

in human cancer cells recognizes a VC structure and cleaves



an amide bond present on a carboxy terminal side of
citrulline. Therefore, an ADC having a linker comprising
such a dipeptide can release a drug and exhibit a drug
efficacy in human cancer cells.
5 [0006] [Chemical Formula 1]
(A) Stable in human plasma
VC (Val-Cit)

HN_ o

"
Y@

[0007] [Chemical Formula 2]

(B) Cleaved in lysosomes in human cancer cells

Cathepsin B

recognizes and
cleaves VC

HN

wl
Wi @

l Releases drug (activated form)

Exhibition of drug efficacies
H

[0008] However, an ADC having a linker comprising such a

10

dipeptide as described above is unstable in mouse plasma

(Non Patent Literatures 1 and 2). This is because Ceslc,
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which is a carboxylase that recognizes a VC structure and
cleaves an amide bond present on a carboxy terminal side of
citrulline, is present in mouse plasma, and therefore a
linker comprising such a dipeptide as described above is
cleaved in the plasma by Ceslc. Therefore, the ADC having
a linker comprising such a dipeptide as described above
largely differs in pharmacokinetics between mice and
humans. Therefore, with mice, there is a problem that it
is difficult to evaluate a drug efficacy in humans.

[0009] [Chemical Formula 3]

(C) Undesired reaction in mouse plasma

Ces1c (calboxylase)
recognizes and
cleaves VC

WA o

g
) TS
()

[0010] In order to improve instability in mouse plasma
for an ADC having a structure “antibody-spacer-VC
structure-spacer-drug” as described above, attempts have
been made to stabilize the ADC by modifying a linker (that
is, spacer-VC structure-spacer), and from such a viewpoint,
an ADC in which an antibody and a drug or a mimic thereof
are linked to each other via the linker has been reported.

For example, the following has been reported as an ADC
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comprising the linker not in a main chain linking an
antibody and a drug or a mimic thereof but in a side chain

of the main chain (Patent Literature 6).

[0011] [Chemical Formula 4]
= s =
ﬁqm
Chiz-Vail-Cit-NH
]
o ¥ %ﬁj\_ﬁ'\N,
i H o MM
Sﬁ{z/\/\g“xﬂwoxﬂﬁf 0 s k‘%ﬂ
A 2
[ —12

Cathepsin B
-

Compound &

Ab: Antibody

Cbz: Benzyloxycarbonyl
Val: Valine residue
Cit: Citrulline residue
[0012] An example of the VC structure typically cleaved

by cathepsin B has been described above as a peptide
structure cleaved by protease in vivo. However, it is
known that a peptide structure other than the VC structure
is also present as the peptide structure cleaved by
cathepsin B, and the other peptide structure is cleaved
also by an enzyme in vivo other than cathepsin B.

[0013]

that the higher hydrophobicity of an ADC,

By the way, Non Patent Literature 3 describes
the faster a
plasma clearance, and that the hydrophobicity of the ADC

can be evaluated by hydrophobic interaction chromatography

(HIC) -HPLC.

Citation List
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[0014] Patent Literature 1: WO 2018/199337 A
Patent Literature 2: WO 2019/240288 A
Patent Literature 3: WO 2019/240287 A
Patent Literature 4: WO 2020/090979 A
Patent Literature 5: WO 2014/057687 A
Patent Literature 6: WO 2015/038426 A

Non Patent Literature

[0015] Non Patent Literature 1: Dorywalska et al.,

Bioconjugate Chem., 2015, 26(4), 650-659

Non Patent Literature 2: Dorywalska et al., Mol
Cancer Ther., 2016, 15(5), 958-70

Non Patent Literature 3: Lyon et al., Nat
Biotechnol., 2015, 33(7), 733-5

Summary

Technical Problem

[0016] An object of the present invention is to provide
a conjugate of an antibody and a functional substance

excellent in desired properties, or a salt thereof.

Solution to Problem

[0017] As a result of intensive studies, the present
inventors have found that a conjugate comprising a linker
having a specific structure (a linker that allows release
of a drug (an active drug in which steric hindrance by an

antibody is eliminated) by cleavage of a cleavable site and

interlocking of a ©w electron resonance system), see FIG. 1)
in a side chain of a main chain linking an antibody and a
drug (or a drug mimic), in which the linker is linked to a
thiol group generated by cleavage of disulfide bonds
between heavy chains and between a heavy chain and a light

chain in an antibody (immunoglobulin unit), has excellent
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properties. For example, such a conjugate or a salt
thereof can have an excellent clearance (long residence
time in body) and a low aggregation ratio (high monomer
ratio). In addition, by using such a linker as described
above, a hydrophilic group can be retained in the antibody
after cleavage. That is, before cleavage, the drug is
linked to a hydrophilic group in a form of a conjugate with
the antibody, and therefore hydrophobicity of the drug can
be suppressed (masking by the hydrophilic group), and after
cleavage, the hydrophilic group is dissociated from the
drug, and therefore the drug can exhibit original
hydrophobicity of the drug. Therefore, for example, when
the drug comprised in the conjugate is a hydrophobic
compound that can be expected to have cell permeability
(so-called bystander effect), the present invention using
such a linker as described above has an advantage that it
is easy to exhibit the cell permeability of the drug.

Here, an ADC having such a linker may be referred to as an
exo-type ADC.

[0018] The present inventors have also succeeded in
developing an antibody derivative and a compound useful for
production of such a conjugate. A conjugate, an antibody
derivative, and a compound of the present invention
represented by the structures of Formulas (1} to (7) have a
technical feature of sharing partial structural units
excluding X and Y among structural units represented in
Formula (5). The present inventors have succeeded in
developing a series of inventions having such a technical
feature, and have completed the present invention. Related
art neither describes nor suggests the chemical structure
of the conjugate of the present invention and a
relationship between such a chemical structure and

excellent properties as described above. Related art
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neither describes nor suggests the antibody derivative and
the compound of the present invention that can be used for

production of such a conjugate.

[0019] That is, the present invention is as follows.
[0020] A first embodiment of the present invention
provides

a conjugate of an antibody and a functional substance
or functional substances, comprising a structural unit
represented by the following Formula (1):

[Chemical Formula 5]

— HF =

Cs

O | e

Leg
g1 v Np

— —n

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to ILa
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an

amino group (NH),
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La and Lg each independently represent a divalent
group,

D represents a functional substance, and

an average number n of the bonds per the
immunoglobulin unit is 1.5 or more, or

a salt thereof.
[0021]

In a specific embodiment, the structural unit

represented by Formula (1) may be represented by the

following Formula (1'):
[Chemical Formula 6]
H|G
CS
F|‘1 (19
N
Ig—-15" o)
0 )\ L
o Tf” 2.
Ro

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to I
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated

system with the cleavable site,
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Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group,

Li1 and L, each independently represent a divalent
group,

D represents a functional substance, and

an average number n of the bonds per the
immunoglobulin unit is 1.5 or more.
[0022]

In a specific embodiment, the structural unit

represented by Formula (1) may be represented by the

following Formula (1''):
[Chemical Formula 7]
RHGT\MN,;RHG2
AG
Cs
T1 (1"
N
g5~
0 )\ L
0 T”’ ~p
Rz

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to I
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally

comprising a hydrophilic group,
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CS represents a divalent group comprising a cleavable
site,
ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group,

L1 and L2 each independently represent a divalent
group,

D represents a functional substance, and

an average number n of the bonds per the
immunoglobulin unit is 1.5 or more.
[0023] In a specific embodiment, the structural unit
represented by Formula (1) may be represented by the
following Formula (la):

[Chemical Formula 8]

W (1a)

wherein

Ig, HG, ring A, V, La, Lg, D, and n are the same as
those represented in Formula (1), respectively,

Lc represents a bond or a divalent group,

Xa and Xz each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an
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amino group (NH).

[0024] In a specific embodiment, the structural unit
represented by Formula (la) may be represented by the
following Formula (1b):

[Chemical Formula 9]

W (1b)

wherein

Ig, HG, ring A, V, La, Lg, D, and n are the same as
those represented in Formula (1), respectively,

Lc and W are the same as those represented in Formula
(la), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0025] In a specific embodiment, the structural unit
represented by Formula (1lb) may be represented by the
following Formula (lc):

[Chemical Formula 10]
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NH
(1c)
TI
N
g7 o

o L,
o) r~|4"" ~p
R

2

wherein

Ig, HG, ring A, D, and n are the same as those
represented in Formula (1), respectively,

Ra and Rg are the same as those represented in Formula
(1b), respectively,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent
group.
[0026] In a specific embodiment, the structural unit
represented by Formula (lc) may be represented by the
following Formula (1d):

[Chemical Formula 11]
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(1d)

wherein

Ig, ring A, D, and n are the same as those represented
in Formula (1), respectively,

Ra and Rg are the same as those represented in Formula
(1b), respectively,

Ri, Rz, Li, and Lz are the same as those represented in
Formula (lc), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lug, Ruci,
and Rug2.

[0027] In a preferred embodiment, the conjugate may

exhibit an aggregation ratio of 2.6% or less when being
analyzed by size exclusion chromatography.

[0028] A second embodiment of the present invention

provides

an antibody derivative having a bioorthogonal
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functional group or bioorthogonal functional groups,
comprising a structural unit represented by the following
Formula (2):

[Chemical Formula 12]

HG

|

Cs

O | e

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to ILa
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

ILa and Lg each independently represent a divalent
group,

B2 represents a biocorthogonal functional group, and

an average number n of the bonds per the
immunoglobulin unit is 1.5 or more, or

a salt thereof.
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[0029] In a specific embodiment, the structural unit
represented by Formula (2)

(Z2') %

may be represented by the
following Formula

[Chemical Formula 13]

HF

CS
T? (2)
N

lg—17 Y 0
O )\ Lz
o rr.-f" ~ B,
Rz

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to I
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group,

Li. and L, each independently represent a divalent
group,

B2 represents a biocorthogonal functional group, and
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an average number n of the bonds per the
immunoglobulin unit is 1.5 or more.
[0030] In a specific embodiment, the structural unit
represented by Formula (2) may be represented by the
following Formula (2''):

[Chemical Formula 14]

RHG1\N,.-—RHGE

Lys

Ccs

Ry (2")

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to I
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent
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aromatic ring group constitutes a m electron conjugated

system with the cleavable site,

Ri1 and Rz each independently represent a hydrogen atom

or a monovalent group,
Li1 and L, each independently represent a divalent
group,
B, represents a bioorthogonal functional group, and
an average number n of the bonds per the
immunoglobulin unit is 1.5 or more.
[0031] In a specific embodiment, the structural unit
represented by Formula (2)

(Za) %

may be represented by the
following Formula

[Chemical Formula 15]

HF
Le
|
Aa
Ji (2a)
Ls
gL VT B,
— —'n
wherein
Ig, HG, ring A, V, La, Lg, B2, and n are the same as

those represented in Formula (2),

Lc represents a bond or a divalent group,

respectively,

Xa and Xg each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an
amino group

[0032]

(NH) .
In a specific embodiment, the structural unit
represented by Formula (2a)

(2B) :

may be represented by the

following Formula
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[Chemical Formula 16]

W (2b)

Le
e il

T —In

wherein

Ig, HG, ring A, V, La, Lg, B2, and n are the same as
those represented in Formula (2), respectively,

Lc and W are the same as those represented in Formula
(2a) , respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0033] In a specific embodiment, the structural unit
represented by Formula (2b) may be represented by the
following Formula (2c):

[Chemical Formula 17]
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N (2c)

H
Ry
\
m"—ﬁf
0 )*\ Lg

Reg
o N/ o :

|
Rz

wherein
and n are the same as those
(2) ,

Ra and Rg are the same as those represented in Formula

Ig, HG, ring B, By

represented in Formula respectively,
(2b), respectively,
Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent
group.
[0034]

In a specific embodiment, the structural unit

represented by Formula (2c¢)

(2d):

may be represented by the
following Formula

[Chemical Formula 18]
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wherein
and n are the same as those
(2) ,

Ra and Rg are the same as those represented in Formula

Tg, ring A, Bz,
represented in Formula respectively,
(2b), respectively,
Rl/ RZ/ Lll

(2c),

and Lz are the same as those represented in
Formula respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom,

a hydrophilic group, or a monovalent group optionally

comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Lug, Ruci,
and Rucz.
[0035] A third embodiment of the present invention

provides a compound having a bioorthogonal functional group
and a functional substance, represented by the following
Formula (3):

[Chemical Formula 19]
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HG
Cs

(3)

wherein
HG represents a hydrophilic group or a monovalent

group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable

site,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

ILa and Lg each independently represent a divalent
group,

B:1 represents a bioorthogonal functional group, and

D represents a functional substance, or

a salt thereof.
[0036] In a specific embodiment, the compound
represented by Formula (3) may be represented by the
following Formula (3'):

[Chemical Formula 20]
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(3

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group,

Li. and L, each independently represent a divalent
group,

B:1 represents a bioorthogonal functional group, and

D represents a functional substance.
[0037] In a specific embodiment, the compound
represented by Formula (3) may be represented by the
following Formula (3''):

[Chemical Formula 21]
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Rug1~_ _-Ruez

|
cs
T'I {3'»'}
N
B—L7 0
o )\ L
o N~ D

wherein

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group,

L1 and L, each independently represent a divalent
group,

B1 represents a bioorthogonal functional group, and

D represents a functional substance.
[0038] In a specific embodiment, the compound
represented by Formula (3) may be represented by the
following Formula (3a):

[Chemical Formula 22]



25

& (3a)

B
La v D

wherein
HG, ring A, V, La, Lg, Bi, and D are the same as those
represented in Formula (3), respectively,
5 Lc represents a bond or a divalent group,
Xa and Xg each independently represent an amino acid
residue, and
W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
10 [0039] In a specific embodiment, the compound
represented by Formula (3a) may be represented by the

following Formula (3b):

[Chemical Formula 23]

HG
| o]

LE)_/(
" NH

o)

Ra
(3b)

15 wherein
HG, ring A, V, La, Lg, Bi, and D are the same as those
represented in Formula (3), respectively,

Lc and W are the same as those represented in Formula



(3a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

5 Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0040] In a specific embodiment, the compound
10 represented by Formula (3b) may be represented by the
following Formula (3c):

[Chemical Formula 24]

Ra
0. Rg
NH
(3c)
Ry
\
B—L b+
0 )\ Lz
o rr"' ~p
Rz
wherein
15 HG, ring A, Bi, and D are the same as those

represented in Formula (3), respectively,
Ra and Rg are the same as those represented in Formula
(3b), respectively,
Ri1 and Rz each independently represent a hydrogen atom
20 or a monovalent group, and
L1 and L, each independently represent a divalent
group.

[0041] In a specific embodiment, the compound
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represented by Formula (3c) may be represented by the
following Formula (3d):

[Chemical Formula 25]

R L 0
HG‘1\\‘N/ Hﬁ\f
| 8]
Ruaz HNY‘(
R NH

A

0 "
NH
(3d)
Fl"~1
N
B—L7 o)
O )\ L2
o) rlq"" ~p
Rz

wherein

ring A, Bi, and D are the same as those represented in
Formula (3), respectively,

Ra and Rg are the same as those represented in Formula
(3b), respectively,

Ri, Rz, Li, and Lz are the same as those represented in
Formula (3c), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lug, Ruci,
and Rugz.

[0042] The present invention also provides a reagent for
derivatizing an antibody, the reagent comprising a compound
represented by the above Formula (3) or a formula of a

subordinate concept thereof, or a salt thereof.
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[0043] A fourth embodiment of the present invention
provides a compound having a first bioorthogonal functional
group and a second bioorthogonal functional group,
represented by the following Formula (4):
[Chemical Formula 26]

HG

CS

(4)

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

ILa and Lg each independently represent a divalent

group,

B1 represents a first bioorthogonal functional group,

and

B> represents a second bioorthogonal functional group,
or

a salt thereof.
[0044] In a specific embodiment, the compound

represented by Formula (4) may be represented by the
following Formula (4'):

[Chemical Formula 27]
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g

Cs
T1 (4")
N

B—1L 0
0 Ls
o ril/' '-».BE
R

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group,

L1 and L, each independently represent a divalent
group,

B:1 represents a first bioorthogonal functional group,
and

B, represents a second bioorthogonal functional group.
[0045] In a specific embodiment, the compound
represented by Formula (4) may be represented by the
following Formula (4''"):

[Chemical Formula 28]



10

15

20

30

RHG1HNN#/RHGZ

cs
(4")
T1
M
B—L17 0
o N B,

wherein

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group,

Li1 and L, each independently represent a divalent
group,

B1 represents a first bioorthogonal functional group,
and

B2 represents a second bioorthogonal functional group.
[00406] In a specific embodiment, the compound
represented by Formula (4) may be represented by the
following Formula (4a):

[Chemical Formula 29]



3L

" (4a)

By Lp
" T Hy

wherein
HG, ring A, V, ILa, Ls, Bi, and B, are the same as those
represented in Formula (4), respectively,
5 Lc represents a bond or a divalent group,
Xa and Xz each independently represent an amino acid
residue, and
W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
10 [0047] In a specific embodiment, the compound
represented by Formula (4a) may be represented by the
following Formula (4Db):

[Chemical Formula 30]

W (4b)

15 wherein
HG, ring A, V, ILa, Ls, Bi, and B, are the same as those
represented in Formula (4), respectively,

Lc and W are the same as those represented in Formula



(4a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

5 Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0048] In a specific embodiment, the compound
10 represented by Formula (4b) may be represented by the
following Formula (4c):

[Chemical Formula 31]

HG O
8]
H“Y/(
R NH
o}
Rs
NH (4c)
Ry
:
B—lL7 0
Q )\ Lz
o h|l/ --.Bz
Rz
wherein
15 HG, ring A, Bi, and Bz are the same as those

represented in Formula (4), respectively,
Ra and Rg are the same as those represented in Formula
(4b), respectively,
Ri1 and Rz each independently represent a hydrogen atom
20 or a monovalent group, and

Li1 and L, each independently represent a divalent

group.
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[0049] In a specific embodiment, the compound
represented by Formula (4c) may be represented by the
following Formula (4d):

[Chemical Formula 32]

R Lhye -0
HGb\N/ HqTﬁ?
| ‘ O
Ruaz HN%
NH

Ra
0
Rs
NH (4d)
T1
N
B—1%~ o
o) )\ Lz
o Tf"‘ EBQ

RZ

wherein

ring A, Bi, and Bz are the same as those represented
in Formula (4), respectively,

Ra and Rg are the same as those represented in Formula
(4b), respectively,

Ri, Rz, Li, and Lz are the same as those represented in
Formula (4c), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lug, Ruci,
and Rug2.

[0050] The present invention also provides a reagent for

derivatizing an antibody or a functional substance, the
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reagent comprising a compound represented by the above
Formula (4) or a formula of a subordinate concept thereof,
or a salt thereof.
[0051] A fifth embodiment of the present invention
provides a compound or a salt thereof of the following (A),
CB)n 16F € )T

(A) a compound represented by the following Formula
(5):
[Chemical Formula 33]

HG

Cs

(5)

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La represents a divalent group, and

X and Y each independently represent a monovalent
grelp; o

a salt thereof;

(B) a compound having a biocorthogonal functional

group, represented by the following Formula (6):
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[Chemical Formula 34]

(6)

L
e =B
I W g,

wherein
HG, CS, ring A, V, La, and X are the same as those
5 represented in Formula (5), respectively,
Lz represents a divalent group, and
B, represents the bioorthogonal functional group, or
g salt therecf; or
(C) a compound having a biocorthogonal functional
10 group, represented by the following Formula (7):

[Chemical Formula 35]

o (7)
Biw

La

wherein
HG, CS, Ring A, V, La, and Y are the same as those
15 represented in Formula (5), respectively, and
B:1 represents the bioorthogonal functional group, or
a salt thereof.
[0052] In a specific embodiment, the above compound of
(A) may be represented by the following Formula (5'):
20 [Chemical Formula 36]
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HG
CS

(5

wherein
HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,
5 CS represents a divalent group comprising a cleavable
site,
ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
10 system with the cleavable site, and
X and Y each independently represent a monovalent
group.
[0053] In a specific embodiment, the above compound of
(A) may be represented by the following Formula (5''):
s [Chemical Formula 37]

RHGTxHM,rRHGE

|

Lug

cs

(5")

wherein
Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally

20 comprising a hydrophilic group,
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Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site, and
X and Y each independently represent a monovalent

group.
[0054] In a specific embodiment, the above compound of
(B) may be represented by the following Formula (6'):
[Chemical Formula 38]

HG

CS

(6°)

wherein

HG, CS, ring A, and X are the same as those
represented in Formula (5), respectively,

R; represents a hydrogen atom or a monovalent group,

L, represents a divalent group, and

B2 represents a bioorthogonal functional group.
[0055] In a specific embodiment, the above compound of
(B) may be represented by the following Formula (6'"'):

[Chemical Formula 39]
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RHmKN _~Ruaz

Lis

CS

(6)

wherein
CS, ring A, and X are the same as those represented in
Formula (5), respectively,

5 Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,
10 Ro represents a hydrogen atom or a monovalent group,
I, represents a divalent group, and
B2 represents a bioorthogonal functional group.
[0056] In a specific embodiment, the above compound of
(C) may be represented by the following Formula (7'):
ke [Chemical Formula 40]

(7

B—I17~

wherein

HG, CS, ring A, V, and Y are the same as those
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represented in Formula (5), respectively,

Ri1 represents a hydrogen atom or a monovalent group,

L1 represents a divalent group, and

B1 represents a bioorthogonal functional group.
[0057] In a specific embodiment, the above compound of
(C) may be represented by the following Formula (7''):
[Chemical Formula 41]

RHGTHKN,fRHGZ

Lug

CS

(7")

wherein

CS, ring A, V, and Y are the same as those represented
in Formula (5), respectively,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ri1 represents a hydrogen atom or a monovalent group,

L1 represents a divalent group, and

B1 represents a bioorthogonal functional group.

[0058] In a specific embodiment, the above compounds of
(A), (B), and (C) may be the following compounds of (A-1),
(B-1), and (C-1), respectively:

(A-1) a compound represented by the following Formula

(5a):

[Chemical Formula 42]
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wherein
HG, ring A, V, La, X, and Y are the same as those
represented in Formula (5), respectively,
5 Lc represents a bond or a divalent group,
Xa and Xg each independently represent an amino acid
residue, and
W represents an oxygen atom, a sulfur atom, or an
amino group (NH), or
10 a salt thereof;
(B-1) a compound represented by the following Formula
(6a) :

[Chemical Formula 43]

19 wherein
HG, ring A, V, La, and X are the same as those
represented in Formula (5), respectively,
Lc, Xa, Xs, and W are the same as those represented in

Formula (5a), respectively, and
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Iz and B, are the same as those represented in Formula

(6), respectively, or

a salt thereof; and

(C-1) a compound represented by the following Formula
5 (7a) :

[Chemical Formula 44]

% (7a)

wherein
HG, ring A, V, La, and Y are the same as those
10 represented in Formula (5), respectively,
Lc, Xa, Xs, and W are the same as those represented in
Formula (5a), respectively, and
B:1 is the same as that represented in Formula (7), or
a salt thereof.
15 [0059] In a specific embodiment, the above compounds of
(A-1), (B-1), and (C-1) may be the following compounds of
(A-2), (B-2), and (C-2), respectively:

(A-2) a compound represented by the following Formula
(5b) :

20 [Chemical Formula 45]
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W (5b)

wherein

HG, ring A, V, La, X, and Y are the same as those
represented in Formula (5), respectively,

Lc and W are the same as those represented in Formula
(5a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rp represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue, or

a salt thereof;

(B-2) a compound represented by the following Formula
(6b) :

[Chemical Formula 46]
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W (6b)

wherein

HG, ring A, V, La, and X are the same as those
represented in Formula (5), respectively,

Lc and W are the same as those represented in Formula
(5a), respectively,

Ra and Rg are the same as those represented in Formula
(5b), respectively, and

Iz and B, are the same as those represented in Formula
(6), respectively, or

a salt thereof; and

(C-2) a compound represented by the following Formula
(7b) :
[Chemical Formula 47]

HG
| 0

LCY(
RA MNH

O
Ra

W (7b)

wherein
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HG, ring A, V, La, and Y are the same as those
represented in Formula (5), respectively,
Lc, Xa, Xs, and W are the same as those represented in
Formula (5a), respectively,
5 Ra and Rg are the same as those represented in Formula
(5b), respectively, and
B:1 is the same as that represented in Formula (7), or
a salt thereof.
[0060] In a specific embodiment, the above compounds of
10 (A-2), (B-2), and (C-2) may be the following compounds of
(A-3), (B-3), and (C-3), respectively:
(A-3) a compound represented by the following Formula
(5¢) 2

[Chemical Formula 48]

NH (5c¢)

15 o

wherein
HG, ring A, X, and Y are the same as those represented
in Formula (5), respectively, and
Ra and Rg are the same as those represented in Formula
20 (5b), respectively, or
a salt thereof;

(B-3) a compound represented by the following Formula
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[Chemical Formula 49]

(6c)

wherein
HG, ring A, and X are the same as those represented in
5 Formula (5), respectively,
Ra and Rg are the same as those represented in Formula
(5b), respectively,
B2, is the same as that represented in Formula (6),

Ro represents a hydrogen atom or a monovalent group,

10 and
L, represents a divalent group, or
a salt thereof; and
(C-3) a compound represented by the following Formula
(7c) :

15 [Chemical Formula 50]



NH (7c)

wherein
HG, ring A, and Y are the same as those represented in
Formula (5), respectively,
5 Ra and Rg are the same as those represented in Formula
(5b), respectively,
B:1 is the same as that represented in Formula (7),

Ri1 represents a hydrogen atom or a monovalent group,

and
10 L1 represents a divalent group, or
a salt thereof.
[0061] In a specific embodiment, the above compounds of

(A-3), (B-3), and (C-3) may be the following compounds of
(A-4), (B-4), and (C-4), respectively:

ke (A-4) a compound represented by the following Formula
(Sd) 2

[Chemical Formula 51]
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NH (5d)

wherein

ring A, X, and Y are the same as those represented in
Formula (5), respectively,

Ra and Rg are the same as those represented in Formula
(5b), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Luc, Ruci,
and Rugz, or

a salt thereof;

(B-4) a compound represented by the following Formula
(6d) :

[Chemical Formula 52]
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Ra
Q
Ra
X. ;
D
o -~ 2*-‘.52

N
:
wherein
ring A and X are the same as those represented in
Formula (5), respectively,
5 Ra and Rg are the same as those represented in Formula
(5b), respectively,
Luc, Ruci, and Rugz are the same as those represented in
Formula (5d), respectively,
B2, is the same as that represented in Formula (6), and
10 Rz and Lz are the same as those represented in Formula
(6c), respectively, or
a salt thereof; and
(C-4) a compound represented by the following Formula
(7d) :
15 [Chemical Formula 53]
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NH

wherein

(7d)

ring A and Y are the same as those represented in

Formula (5), respectively,

5 Ra and Rg are the same as those represented in Formula

(5b), respectively,

Lug, Ruci, and Ruagz are the same as those represented in

Formula (5d), respectively,

B:1 is the same as that represented in Formula (7), and

10 Ri1 and Li are the same as those represented in Formula

(7c), respectively, or
a salt therecof.

[0062]

unit may be a human immunoglobulin unit.

In a preferred embodiment,

the immunoglobulin

3 [0063] In &
immunoglobulin
[0064] In a
[0065] In a
[0066] In &

20 [0067] In a

preferred embodiment, the human

unit may be a human IgG antibody.
preferred embodiment, n may be 2.0 to
preferred embodiment, n may be 6.0 to
preferred embodiment, n may be 7.0 to

preferred embodiment, the hydrophilic

may be one or more groups selected from the group

consisting of
hydroxy group,

group, and a s

a carboxylic acid group, a sulfonate group, a

a polyethylene glycol group, a polysarcosine

ugar portion.
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[0068] In a preferred embodiment, the cleavable site may
be a cleavable site by an enzyme.
[0069] In a preferred embodiment, the enzyme may be
cathepsin B.
[0070] In a preferred embodiment, the divalent group
comprising the cleavable site may satisfy the following
conditions (i) to (iii):

(1) the cleavable site is -CO-W- wherein the hyphen
(-) represents a bond, and W represents an oxygen atom, a
sulfur atom, or an amino group (NH), and is bonded to the
divalent aromatic ring group;

(ii) a bond between CO and W is a site to be cleaved;
and

(i1i) the divalent aromatic ring group constitutes a =
electron conjugated system with W.
[0071] In a preferred embodiment, ring A may be a
phenylene group optionally having a substituent.
[0072] In a preferred embodiment, the functional
substance may be a medicament, a labelling substance, or a
stabilizer.
[0073] In a preferred embodiment, Xa may represent a
valine residue, a phenylalanine residue, a threonine
residue, a leucine residue or an alanine residue, and

Xg may represent a citrulline residue, an alanine
residue, a glutamic acid residue, a glutamine residue, a
lysine residue, an arginine residue, a threonine residue,
or a methionine residue.
[0074] In a preferred embodiment, the divalent group (-
Luc—) optionally comprising a hydrophilic group may be

a divalent group represented by the following Formula
(a) :

- (C(Rug) 2) n1= (C=0) n2= (NRug) n3= (C (Rug) 2) na— (a)

whereiln



10

15

20

25

30

51

a plurality of Rpc each independently represent a
hydrogen atom, a hydrophilic group, or a monovalent group
optionally comprising a hydrophilic group,

nl is an integer of 0 to 3,

n2 is an integer of 0 or 1,
n3 is an integer of 0 or 1, and
nd4d is an integer of 0 to 3.

[0075] In a preferred embodiment, the divalent group
represented by Formula (a) may be the following Formula

(al), (az), or (a3):

(al) - (C(Ruc)z2) —;

(aZ2) - (C(Rug)2) = (C=0) - (NRug) = (C(Rug) 2) =; or
(a3) - (C=0)-(C(Rug)2)2—,

wherein

a plurality of Rpc each independently represent a
hydrogen atom, a hydrophilic group, or a Ci-¢ alkyl group
comprising a hydrophilic group.

[0076] In a preferred embodiment, the hydrophilic groups
may each independently represent a carboxylic acid group, a
sulfonate group, or a hydroxy group.

[0077] In a preferred embodiment, the hydrophilic group
may be a carboxylic acid group.

[0078] In a preferred embodiment, the bioorthogonal
functional group represented by Bz may be a furan residue,
an alkene residue, an alkyne residue, an azide residue, or

a tetrazine residue.

Effects of Invention

[0079] The conjugate of the present invention or a salt
thereof can have excellent properties such as a long
residence time in body and a high monomer ratio (low
aggregation ratio).

The antibody derivative and the compound or salts
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thereof and the reagent of the present invention are useful

as synthetic intermediates in production of the conjugate.

Brief Description of Drawings
[0080] FIG. 1 is a diagram illustrating an example of
release of a drug (an active drug in which steric hindrance

by an antibody is eliminated) by cleavage of a cleavable

site and interlocking of a m electron resonance system.

The conjugate, the antibody derivative, and the compound of
the present invention are designed so as to allow such
release (see also description of an action of cathepsin B
in Background as appropriate). The antibody can retain a
hydrophilic group even after cleavage. That is, before
cleavage, the drug is linked to a hydrophilic group in a
form of a conjugate with the antibody, and therefore
hydrophobicity of the drug can be suppressed (masking by
the hydrophilic group), and after cleavage, the hydrophilic
group is dissociated from the drug, and therefore the drug
can exhibit original hydrophobicity of the drug.

FIG. 2 is a diagram illustrating a correlation among a
conjugate of the present invention represented by Formula
(1), an antibody derivative of the present invention
represented by Formula (2), and compounds of the present
invention represented by Formulas (3) to (7). These
substances share partial structural units excluding X and Y
among structural units represented in Formula (5). In
addition, these substances can be synthesized by a scheme
illustrated in FIG. 2. Therefore, the present invention
provides a series of inventions having a relation of a
synthetic intermediate and a final synthetic product.

FIG. 3 is a diagram illustrating a synthesis outline
of the conjugate of the present invention represented by

Formula (1), the antibody derivative of the present
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invention represented by Formula (2), and the compounds of
the present invention represented by Formulas (3) and (4).

FIG. 4 is a diagram illustrating an example of a
synthesis outline of compounds of the present invention
represented by Formulas (4) to (7).

FIG. 5 is a diagram illustrating an example of a
synthesis outline of compounds represented by Formulas (4c)
to (7c) which are preferred examples of the compound of the
present invention represented by Formulas (4) to (7).
DIPEA: N,N-diisopropylethylamine; DMF: N,N-

dimethylformamide

Description of Embodiments
[0081] 1. Definitions of general terms

In the present invention, the term “antibody” is as
follows. The term “immunoglobulin unit” corresponds to a
divalent monomer unit that is a basic constituent element
of such an antibody, and is a unit comprising two heavy
chains and two light chains. Therefore, for the
immunoglobulin unit, definitions, examples, and preferred
examples of the origin, type (polyclonal or monoclonal,
isotype, and full-length antibody or antibody fragment),
antigen, and position of a cysteine residue are similar to
those for the antibody described below.
[0082] The origin of the antibody is not particularly
limited, and for example, the antibody may be derived from
an animal such as a mammal or a bird (e.g., a domestic
fowl). The immunoglobulin unit is preferably derived from
a mammal. Examples of such a mammal include primates
(e.g., humans, monkeys, and chimpanzees), rodents (e.g.,
mice, rats, guinea pigs, hamsters, and rabbits), pets
(e.g., dogs and cats), domestic animals (e.g., cows, pigs,

and goats), and work animals (e.g., horses and sheep).
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Primates and rodents are preferred, and humans are more
preferred.

[0083] The type of the antibody may be a polyclonal
antibody or a monoclonal antibody. The antibody may be a
divalent antibody (e.g., IgG, IgD, or IgE) or a tetravalent
or higher antibody (e.g., IgA antibody or IgM antibody).
The antibody is preferably a monoclonal antibody. Examples
of the monoclonal antibody include chimeric antibodies,
humanized antibodies, human antibodies, antibodies with a
certain sugar chain added (e.g., an antibody modified so as
to have a sugar chain-bonding consensus seguence such as an
N-type sugar chain-bonding consensus sequence), bi-specific
antibodies, Fc¢ region proteins, and Fc-fusion proteins.
Examples of the isotype of the monoclonal antibody include
IgG (e.g., IgGl, IgGZ2, IgG3, and IgG4), IgM, IgA, IgD, IgE,
and IgY¥. In the present invention, as the monoclonal
antibody, a full-length antibody or an antibody fragment
comprising a variable region and a CH1 domain and a CH2
domain can be used, but a full-length antibody is
preferred. The antibody is preferably a human IgG
monoclonal antibody, and more preferably a human IgG full-
length monoclonal antibody.

[0084] As an antigen of the antibody, any antigen can be
used. Examples of such an antigen include a protein [which
comprises an oligopeptide and a polypeptide, and may be a
protein modified with a biomolecule such as a sugar (e.g.,
a glycoprotein)], a sugar chain, a nucleic acid, and a
small compound. The antibody may be preferably an antibody
with a protein as an antigen. Examples of the protein
include cell membrane receptors, cell membrane proteins
other than cell membrane receptors (e.g., extracellular
matrix proteins), ligands, and soluble receptors.

[0085] More specifically, the protein as the antigen of
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the antibody may be a disease target protein. Examples of
the disease target protein include the following.
[0086] (1) Cancerous Region

PD-1L1, GD2, PDGFRa (a platelet-derived growth factor
receptor), CD22, HERZ, phosphatidyl serine (PS), EpCAM,
fibronectin, PD-1, VEGFR-2, CD33, HGF, gpNMB, CD27, DEC-
205, folic acid receptors, CD37, CD19, Trop2, CEACAMS5, S1P,
HER3, IGF-1R, DLL4, TNT-1/B, CPAAs, PSMA, CD20, CD105
(Endoglin), ICAM-1, CD30, CD16A, CD38, MUCl, EGFR, KIR2DLI1,
KIR2DL2, NKG2A, tenascin-C, IGF (insulin-like growth
factor), CTLA-4, mesothelin, CD138, c-Met, Ang2, VEGF-A,
CD7%b, ENPD3, folic acid receptor a, TEM-1, GM2, Glypican
3, macrophage inhibitory factor, CD74, Notchl, Notch2,
Notch3, CD37, TLR-2, CD3, CSF-1R, FGFR2b, HLA-DR, GM-CSF,
EphA3, B7-H3, CD123, gpA33, Frizzled7 receptor, DLL4, VEGF,
RSPO, LIV-1, SLITRK6, Nectin-4, CD70, CD40, CD19, SEMA4D
(CD100), CD25, MET, Tissue Factor, IL-8, EGFR, cMet,
KIR3DL2, Bstl (CD157), P-Cadherin, CEA, GITR, TAM (tumor
associated macrophage), CEA, DLL4, Ang2, CD73, FGFRZ,
CXCR4, LAG-3, GITR, Fucosyl GM1l, IGF-1, Angiopoietin 2,
CSF-1R, FGFR3, 0X40, BCMA, ErbB3, CD137 (4-1BB), PTK7,
EFNA4, FAP, DR5, CEA, Ly6E, CA6, CEACAMS5, LAMP1l, tissue
factor, EPHAZ2, DR5, B7-H3, FGFR4, FGFR2, a2-PI, A33,
GDF15, CAIX, CDl66, ROR1, GITR, BCMA, TBA, LAG-3, EphAZ,
TIM-3, CD-200, EGFRvIII, CDl6A, CD32B, PIGF, Axl, MICA/B,
Thomsen-Friedenreich, CD3%, CD37, CD73, CLEC12A, Lgr3,
transferrin receptors, TGFB, IL-17, 5T4, RTK, Immune
Suppressor Protein, NaPi2b, Lewis blood group B antigen,
A34, Lysil-Oxidase, DLK-1, TROP-2, a9 Integrin, TAG-72
(CA72-4), and CD70.

[0087] (2) Autoimmune Diseases and Inflammatory Diseases

I.-17, IL-6R, IL-17R, INF-a, IL-5R, IL-13, IL-23, IL-
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6, ActRIIB, B7-Integrin, IL-4aR, HAS, Eotaxin-1, CD3, CD19,
TNF-o, IL-15, CD3g, Fibronectin, IL-1B, IL-la, IL-17, TSLP
(Thymic Stromal Lymphopoietin), LAMP (Alpha4 Beta 7
Integrin), IL-23, GM-CSFR, TSLP, CD28, CD40, TLR-3, BAFF-R,
MAdCAM, IL-31R, IL-33, CD74, CD32B, CD79B, IgE
(immunoglobulin E), IL-17A, IL-17F, C5, FcRn, CD28, TLR4,
MCAM, B7RP1, CXCR1l,2 Ligands, IL-21, Cadherin-11, CX3CLl1,
CCL20, IL-36R, IL-10R, CD86, TNF-a, IL-7R, Kvl1.3, a8
Integrin, and LIFHT.
[0088] (3} Brain or Nerve Diseases

CGRP, CD20, B amyloid, P amyloid protofibril,
Calcitonin Gene-Related Peptide Receptor, LINGO (Ig Domain
Containing 1), o Synuclein, extracellular tau, CD52,
insulin receptors, tau protein, TDP-43, SOD1l, TauC3, and JC
virus.
[0089] (4) Infectious Diseases

Clostridium Difficile toxin B, cytomegalovirus, RS
viruses, LPS, S.Aureus Alpha-toxin, M2e protein, Psl, Pcrv,
S. Aureus toxin, influenza A, Alginate, Staphylococcus
aureus, PD-L1, influenza B, Acinetobacter, F-protein, Env,
CD3, enteropathogenic Escherichia coli, Klebsiella, and
Streptococcus pneumoniae.
[0090] (5) Hereditary Rare Diseases

Amyloid AL, SEMA4D (CD100), insulin receptors,
ANGPTL3, IL4, IL13, FGF23, adrenocorticotropic hormone,
transthyretin, and huntingtin.
[0091] (6) Eye Diseases

Factor D, IGF-1R, PGDFR, Ang2, VEGF-A, CD-105
(Endoglin), IGF-1R, and B amyloid.
[0092] (7) Bone and Orthopedic Region

Sclerostin, Myostatin, Dickkopf-1, GDF8, RNAKL, HAS,
Siglec-15
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[0093] (8) Blood Diseases

vWF, Factor IXa, Factor X, IFNy, C5, BMP-6,
Ferroportin, TFPI
[0094] (9) Other Diseases

BAFF (B cell activating factor), IL-1B, PCSK9, NGF,
Ccbh45, TLR-2, GLP-1, TNFR1l, C5, CD40, LPA, prolactin
receptors, VEGFR-1, CBl, Endoglin, PTHI1R, CXCL1l, CXCL8, IL-

1B, AT2-R, and IAPP.

[0095] Specific examples of the monoclonal antibody
include specific chimeric antibodies (e.g., rituximab,
basiliximab, infliximab, cetuximab, siltuximab,
dinutuximab, and altertoxaximab), specific humanized
antibodies (e.g., daclizumab, palivizumab, trastuzumab,
alemtuzumab, omalizumab, efalizumab, bevacizumab,
natalizumab (IgG4), tocilizumab, eculizumab (IgG2),
mogamulizumab, pertuzumab, obinutuzumab, vedolizumab,
pembrolizumab (IgG4), mepolizumab, elotuzumab, daratumumab,
ixekizumab (IgG4), reslizumab (IgG4), and atezolizumab),
and specific human antibodies (e.g., adalimumab (IgGl),
panitumumab, golimumab, ustekinumab, canakinumab,
ofatumumalb, denosumab (IgG2), ipilimumab, belimumab,
raxibacumab, ramucirumab, nivolumab, dupilumab (IgG4),
secukinumab, evolocumab (IgG2), alirocumab, necitumumab,
brodalumab (IgG2), and olaratumab) (cases not referring to
the IgG subtype indicate that they are IgGl).

[0096] For example, an immunoglobulin unit (e.g., a
divalent antibody such as IgG) comprising two heavy chains
and two light chains has four disulfide groups because the
heavy chains are linked to each other and the heavy chains
are linked to the light chains by four disulfide bonds.
When a reducing agent sufficiently acts on such an

immunoglobulin unit, eight thiol groups are generated from
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the four disulfide bonds. As the reducing agent, any
reducing agent capable of cleaving a disulfide bond to form
a thiol group can be used, and examples thereof include

tricarboxylethylphosphine (TCEP), cysteine, dithiothreitol,

reduced glutathione, and B-mercaptoethanol. Note that even
when all the four disulfide bonds are reduced, the heavy
chains and the light chains of the antibody are not
dissociated. This is because a higher order structure of
the antibody can be maintained by a non-covalent bond
between the chains. Antibody properties (target and
bonding force) can also be maintained by this non-covalent
bond. For example, trastuzumab delkstecan known as Enhartz
(registered trademark) is an ADC of DAR = 8 in which a drug
is bonded to a thiol group generated by reducing (cleaving)
all four interchain disulfide bonds. Such an ADC is known
to act as an antigen-specific agent by maintaining antibody
properties thereof.

[0097] In the present invention, an immunoglobulin unit
comprising two heavy chains and two light chains can be
bonded to a modifying group (e.g., LA or L1 described
later) adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues (a plurality of cysteine
residues in two heavy chains and two light chains comprised
in the immunoglobulin unit) generated by causing a reducing
agent to act on the immunoglobulin unit. The number
corresponding to the plurality is, for example, 2 or more
(e.g., 2 to 8), preferably 3 or more (e.g., 3 to 8), more
preferably 4 or more (e.g., 4 to 8), still more preferably
5 or more (e.g., 5 to 8), and particularly preferably 6 or
more (e.g., 6 to 8), 7 or more (e.g., 7 to 8), or 8.

[0098] In the present invention, as long as such a
cysteine residue as described above in an immunoglobulin

unit or an antibody is modified, a specific amino acid
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residue at another position may be further modified
regioselectively. For example, a method for
regioselectively modifying a specific amino acid residue at
a predetermined position in an immunoglobulin unit or an
antibody is described in WO 2018/199337 A, WO 2019/240288
A, WO 2019/240287 A, and WO 2020/090979 A. As such a
specific amino acid residue, an amino acid residue (e.g., a
lysine residue, an aspartic acid residue, a glutamic acid
residue, an asparagine residue, a glutamine residue, a
threonine residue, a serine residue, or a tyrosine residue)
having a side chain that is easily modified (e.g., an amino
group, a carboxy group, an amide group, or a hydroxy group)
can be used. However, a lysine residue having a side chain
comprising an amino group, a tyrosine residue having a side
chain comprising a hydroxy group, a serine residue, or a
threonine residue may be preferred, and a lysine residue
may be more preferred (e.g., lysine residues at positions
246/248, 288/290, and 317).

[0099] (Halogen atom)

Examples of the halogen atom include a fluorine atom,
a chlorine atom, a bromine atom, and an iodine atom.

[0100] (Monovalent group)

Examples of the monovalent group include a monovalent
hydrocarbon group and a monovalent heterocyclic group.
[0101] The monovalent group may have one or more (e.g.,
1 to 10, preferably 1 to 8, more preferably 1 to 6, still
more preferably 1 to 5, particularly preferably 1 to 3)
substituents described later.

[0102] (Monovalent hydrocarbon group and terms related
thereto)

Examples of the monovalent hydrocarbon group include a
monovalent chain hydrocarbon group, a monovalent alicyclic

hydrocarbon group, and a monovalent aromatic hydrocarbon
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group.

[0103] The monovalent chain hydrocarbon group means a
hydrocarbon group comprising only a chain structure and
does not comprise a cyclic structure in a main chain
thereof. Note that the chain structure may be linear or
branched. Examples of the monovalent chain hydrocarbon
group include an alkyl, an alkenyl, and an alkynyl. The
alkyl, alkenyl, and alkynyl may be linear or branched.
[0104] The alkyl is preferably a Ci-12 alkyl, more
preferably a Ci-s alkyl, and still more preferably a Ci-g4
alkyl. When the alkyl has a substituent, the number of
carbon atoms does not comprise the number of carbon atoms
of the substituent. Examples of the Ci-12 alkyl include
methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl,
isobutyl, t-butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl, and dodecyl.

[0105] The alkenyl is preferably a Cz-12 alkenyl, more
preferably a Cy-¢ alkenyl, and still more preferably a Ci-g
alkenyl. When the alkenyl has a substituent, the number of
carbon atoms does not comprise the number of carbon atoms
of the substituent. Examples of the Cr-12 alkenyl include
vinyl, propenyl, and n-butenyl.

[0106] The alkynyl is preferably a Cz-12 alkynyl, more
preferably a Css alkynyl, and still more preferably a Cz
alkynyl. When the alkynyl has a substituent, the number of
carbon atoms does not comprise the number of carbon atoms
of the substituent. Examples of the Cr-12 alkynyl include
ethynyl, propynyl, and n-butynyl.

[0107] The monovalent chain hydrocarbon group is
preferably an alkyl.

[0108] The monovalent alicyclic hydrocarbon group means
a hydrocarbon group comprising only an alicyclic

hydrocarbon as a cyclic structure and not comprising any
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aromatic ring, in which the alicyclic hydrocarbon may be
monocyclic or polycyclic. Note that the monovalent
alicyclic hydrocarbon group is not necessarily required to
comprise only an alicyclic hydrocarbon but may comprise a
chain structure in a part thereof. Examples of the
monovalent alicyclic hydrocarbon group include cycloalkyl,
cycloalkenyl, and cycloalkynyl, which may be monocyclic or
polycyclic.

[0109] The cycloalkyl is preferably a Cs-1z cycloalkyl,
more preferably a Css cycloalkyl, and still more preferably
a Cs-¢ cycloalkyl. When the cycloalkyl has a substituent,
the number of carbon atoms does not comprise the number of
carbon atoms of the substituent. Examples of the Cs-1»
cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl,
and cyclohexyl.

[0110] The cycloalkenyl is preferably a Cs-1
cycloalkenyl, more preferably a Cs-¢ cycloalkenyl, and still
more preferably a Cs-g cycloalkenyl. When the cycloalkenyl
has a substituent, the number of carbon atoms does not
comprise the number of carbon atoms of the substituent.
Examples of the Ci-12 cycloalkenyl include cyclopropenyl,
cyclobutenyl, cyclopentenyl, and cyclohexenyl.

[0111] The cycloalkynyl is preferably a Cs-12
cycloalkynyl, more preferably a Css cycloalkynyl, and still
more preferably a Cs-g cycloalkynyl. When the cycloalkynyl
has a substituent, the number of carbon atoms does not
comprise the number of carbon atoms of the substituent.
Examples of the Ci-12 cycloalkynyl include cyclopropynyl,
cyclobutynyl, cyclopentynyl, and cyclohexynyl.

[0112] The monovalent alicyclic hydrocarbon group is
preferably a cycloalkyl.

[0113] The monovalent aromatic hydrocarbon group means a

hydrocarbon group comprising an aromatic cyclic structure.
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Note that the monovalent aromatic hydrocarbon group is not
necessarily required to comprise only an aromatic ring and
may comprise a chain structure or alicyclic hydrocarbon in
a part thereof, in which the aromatic ring may be
monocyclic or polycyclic. The monovalent aromatic
hydrocarbon group is preferably Cs12 aryl, more preferably
Ceé-10 aryl, and still more preferably Cs aryl. When the
monovalent aromatic hydrocarbon group has a substituent,
the number of carbon atoms does not comprise the number of
carbon atoms of the substituent. Examples of the Cs12 aryl
include phenyl and naphthyl.

[0114] The monovalent aromatic hydrocarbon group is
preferably phenyl.

[0115] Among these groups, the monovalent hydrocarbon
group is preferably alkyl, cycloalkyl, or aryl.

[0116] (Monovalent heterocyclic group and terms related
thereto)

The monovalent heterocyclic group refers to a group
obtained by removing one hydrogen atom from a heterocycle
of a heterocyclic compound. The monovalent heterocyclic
group is a monovalent aromatic heterocyclic group or a
monovalent nonaromatic heterocyclic group. The monovalent
heterocyclic group preferably comprises one or more
selected from the group consisting of an oxygen atom, a
sulfur atom, a nitrogen atom, a phosphorus atom, a boron
atom, and a silicon atom and more preferably comprises one
or more selected from the group consisting of an oxygen
atom, a sulfur atom, and a nitrogen atom as a hetero atom
constituting the heterocyclic group.

[0117] The monovalent aromatic heterocyclic group is
preferably a Ci-15 aromatic heterocyclic group, more
preferably a Ci-9 aromatic heterocyclic group, and still

more preferably a Ci-s aromatic heterocyclic group. When
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the monovalent aromatic heterocyclic group has a
substituent, the number of carbon atoms does not comprise
the number of carbon atoms of the substituent. Examples of
the monovalent aromatic heterocyclic group include
pyrrolyl, furanyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, pyrazolyl, imidazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
tetrazolyl, indolyl, purinyl, anthraguinolyl, carbazonyl,
fluorenyl, quinolinyl, isoquinolinyl, guinazolinyl, and
phthalazinyl.
[0118] The monovalent nonaromatic heterocyclic group is
preferably a Cz-15 nonaromatic heterocyclic group, more
preferably a Cy-9 nonaromatic heterocyclic group, and still
more preferably a Cy_g nonaromatic heterocyclic group. When
the monovalent nonaromatic heterocyclic group has a
substituent, the number of carbon atoms does not comprise
the number of carbon atoms of the substituent. Examples of
the monovalent nonaromatic heterocyclic group include
oxiranyl, aziridinyl, azetidinyl, oxetanyl, thietanyl,
pyrrolidinyl, dihydrofuranyl, tetrahydrofuranyl,
dioxolanyl, tetrahydrothiophenyl, pyrolinyl,
imidazolidinyl, oxazolidinyl, piperidinyl, dihydropyranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, piperazinyl, dihydrooxazinyl,
tetrahydrooxazinyl, dihydropyrimidinyl, and
tetrahydropyrimidinyl.
[0119] Among these groups, the monovalent heterocyclic
group is preferably a five-membered or six-membered
heterocyclic group.
[0120] (Divalent group)

The divalent group is a divalent linear hydrocarbon
group, a divalent cyclic hydrocarbon group, a divalent

heterocyclic group, one group selected from the group
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consisting of -C(=0)-, -C(=S)-, -NR7-, -C(=0)-NRy7-, -NR7-
C(=0)-, -C(=S8)-NRy-, -NRy-C(=S)-, -0-, -S-, -(0O-Rg)n—, and -
(S-Rg)mi—, Or a group having a main chain structure
comprising two or more (e.g., 2 to 10, preferably 2 to 8,
more preferably 2 to 6, still more preferably 2 to 5,
particularly preferably 2 or 3) of these groups. Ry
represents a hydrogen atom or a substituent described
later. Rs represents a divalent linear hydrocarbon group,

a divalent cyclic hydrocarbon group, or a divalent
heterocyclic group. ml is an integer of 1 to 10,
preferably an integer of 1 to 8, more preferably an integer
of 1 to 6, still more preferably an integer of 1 to 5, and
particularly preferably an integer of 1 to 3.

[0121] The divalent linear hydrocarbon group is a linear
alkylene, a linear alkenylene, or a linear alkynylene.

The linear alkylene is a Ci-g linear alkylene, and is
preferably a Ci-4 linear alkylene. Examples of the linear
alkylene include methylene, ethylene, n-propylene, n-
butylene, n-pentylene, and n-hexylene.

The linear alkenylene is a Cz-¢ linear alkenylene, and
is preferably a Cz;-4 linear alkenylene. Examples of the
linear alkenylene include ethylenylene, n-propynylene, n-
butenylene, n-pentenylene, and n-hexenylene.

The linear alkynylene is a Cy-¢ linear alkynylene, and
is preferably a Cz-4 linear alkynylene. Examples of the
linear alkynylene include ethynylene, n-propynylene, n-
butynylene, n-pentynylene, and n-hexynylene.

The divalent linear hydrocarbon group is preferably a
linear alkylene.

[0122] The divalent cyclic hydrocarbon group is an
arylene or a divalent nonaromatic cyclic hydrocarbon group.

The arylene is preferably a Cs14 arylene, more

preferably a Cs-10 arylene, and particularly preferably a Ce
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arylene. Examples of the arylene include phenylene,
naphthylene, and anthracenylene.

The divalent nonaromatic cyclic hydrocarbon group is
preferably a Cs-12 monocyclic or polycyclic divalent
nonaromatic cyclic hydrocarbon group, more preferably a Ca
10 monocyclic or polycyclic divalent nonaromatic cyclic
hydrocarbon group, and particularly preferably a Cs-s
monocyclic divalent nonaromatic cyclic hydrocarbon group.
Examples of the divalent nonaromatic cyclic hydrocarbon
group include cyclopropylene, cyclobutylene,
cyclopentylene, cyclohexylene, cycloheptylene, and
cyclooctylene.

The divalent cyclic hydrocarbon group is preferably an
arylene.

[0123] The divalent heterocyclic group is a divalent
aromatic heterocyclic group or a divalent nonaromatic
heterocyclic group. The divalent heterocyclic group
preferably comprises, as a hetero atom forming a
heterocycle, one or more selected from the group consisting
of an oxygen atom, a sulfur atom, a nitrogen atom, a
phosphorous atom, a boron atom, and a silicon atom and more
preferably comprises one or more selected from the group
consisting of an oxygen atom, a sulfur atom, and a nitrogen
atom.

The divalent aromatic heterocyclic group is preferably
a Cs-15 divalent aromatic heterocyclic group, more
preferably a Csz-9 divalent aromatic heterocyclic group, and
particularly preferably a Czs divalent aromatic
heterocyclic group. Examples of the divalent aromatic
heterocyclic group include pyrrolediyl, furandiyl,
thiophenediyl, pyridinediyl, pyridazinediyl,
pyrimidinediyl, pyrazinediyl, triazinediyl, pyrazolediyl,
imidazolediyl, thiazolediyl, isothiazolediyl, oxazolediyl,
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isoxazolediyl, triazolediyl, tetrazolediyl, indoledivyl,
purinediyl, anthraquinonediyl, carbazolediyl, fluorenediyl,
quinolinediyl, isoquinolinediyl, quinazolinediyl, and
phthalazinediyl.

The divalent nonaromatic heterocyclic group is
preferably a Csz-15 nonaromatic heterocyclic group, more
preferably a Csz-9 nonaromatic heterocyclic group, and
particularly preferably a Ciz-s nonaromatic heterocyclic
group. Examples of the divalent nonaromatic heterocyclic
group include pyrroldionediyl, pyrrolinedionediyl,
oxiranediyl, aziridinediyl, azetidinediyl, oxetanediyl,
thietanediyl, pyrrolidinediyl, dihydrofurandiyl,
tetrahydrofurandiyl, dioxolanediyl,
tetrahydrothiophenediyl, pyrrolinediyl, imidazolidinediyl,
oxazolidinediyl, piperidinediyl, dihydropyrandiyl,
tetrahydropyrandiyl, tetrahydrothiopyrandiyl,
morpholinediyl, thiomorpholinediyl, piperazinediyl,
dihydrooxazinediyl, tetrahydrooxazinediyl,
dihydropyrimidinediyl, and tetrahydropyrimidinediyl.

The divalent heterocyclic group is preferably a
divalent aromatic heterocyclic group.

[0124] The divalent group is preferably a divalent group
having a main chain structure comprising one group selected
from the group consisting of alkylene, arylene, -C(=0)-, -
NR7;-, -C(=0)-NRy-, -NR;-C(=0)-, -0-, and -(0O-Rg)m—, OC

a divalent group having a main chain structure
comprising two or more groups selected from the group
consisting of alkylene, arylene, -C(=0)-, -NRy—-, -C(=0)-
NR7-, -NR7-C(=0)-, -0-, and - (0-Rg)mi—,

R7 is a hydrogen atom or an alkyl,

Rs 1s an alkylene or an arylene, and

ml may be an integer of 1 to 5 (that is, 1, 2, 3, 4,

or 5).
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The alkylene, the arylene, and the alkyl are similar
to those described above.

[0125] The main chain structure in the divalent group
may have one or more (e.g., 1 to 10, preferably 1 to 8§,
more preferably 1 to 6, still more preferably 1 to 5,
particularly preferably 1 to 3) substituents described
later.

[0126] (Substituent)

Examples of the substituent include:

(i) a halogen atom;

(ii) a monovalent hydrocarbon group;

(iii) a monovalent heterocyclic group;

(iv) an aralkyl;

(v) Ra—0-, Ra—C(=0)-, Rs-0-C(=0)-, or Rs-C(=0)-0-,
(where Ras represents a hydrogen atom or a monovalent
hydrocarbon group) ;

(vi) NRpRe—, NRpRc-C (=0)-, NRpRc-C(=0)-0-, or Rp-C(=0)-
NR.-, (where Rp and R. are the same as or different from
each other, and each represent a hydrogen atom or a
monovalent hydrocarbon group); and

(vii) a nitro group, a sulfate group, a sulfonate
group, a cyano group, and a carboxyl group.

[0127] Definitions, examples, and preferred examples of
the halogen atom, the monovalent hydrocarbon group, and the
monovalent heterocyclic group in the substituent are
similar to those described above.

[0128] The aralkyl refers to arylalkyl. Definitions,
examples, and preferred examples of the aryl and the alkyl
in the arylalkyl are as described above. The aralkyl is
preferably Cs.1s aralkyl. Examples of such an aralkyl
include benzoyl, phenethyl, naphthylmethyl, and
naphthylethyl.

[0129] The substituent may be preferably:
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a halogen atom;

(ii) a Ci-12 alkyl, a Ci-12 phenyl, or a Ci-12 naphthyl;

(11i1) a Cs-15 aralkyl;

(iv) a 5- or 6-membered heterocycle;

(v)

Ra-0-, Ra—-C(=0)-, Ra-0-C(=0)-, or Ra-C(=0)-0-,

(where Ras represents a hydrogen atom or a Ci-12 alkyl);

(vi) NRpRc—, NRpRc-C(=0) -, NRpR:-C(=0)-0-, or Rp-C(=0) -

NR.-, (where Rp and R. are the same as or different from

each other, and each represent a hydrogen atom or a Ci-12

alkyly);

or

(vii) the same groups as listed in the above (vii).

[0130]
(1)

The substituent may be more preferably:

a halogen atom;

(ii) a Ci-12 alkyl;

(iii) Rsa-0-, Ra-C(=0)-, Rs-0-C(=0)-, or Rs-C(=0)-0-,

(where R, represents a hydrogen atom or a Ci-12 alkyl);

(iv) NRpRc—, NRpRc-C(=0) -, NRpR:-C(=0)-0-, or Rp-C(=0)-

NR.-, (where Rp and R. are the same as or different from

each other, and each represent a hydrogen atom or a Ci-12

alkyl);
(v)

[0131]
(1)

or
the same groups as listed in the above (vii).
The substituent may be still more preferably:

a halogen atom;

(ii) a Ci-6 alkyl;

(iii) Rsa-0-, Ra-C(=0)-, Rs-0-C(=0)-, or Rs-C(=0)-0-,

(where Ras represents a hydrogen atom or a Ci-¢ alkyl);

(iv) NRpRc—, NRpRc-C(=0) -, NRpR:-C(=0)-0-, or Rp-C(=0) -

NR.-, (where Rp and R. are the same as or different from

each other, and each represent a hydrogen atom or a Ci-s

alkyl);
(v)

[0132]
(1)

or
the same groups as listed in the above (vii).
The substituent may be particularly preferably:

a halogen atom;
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(ii) a Ci-4 alkyl;

(iii) Rsa-0-, Ra-C(=0)-, Rs-0-C(=0)-, or Rs-C(=0)-0-,
(where Ras represents a hydrogen atom or a Ci-4 alkyl);

(iv) NRpRec—, NRpRc-C (=0)-, NRpR.-C(=0)-0-, or Rp-C (=0)-
NR.-, (where Rp and R. are the same as or different from
each other, and each represent a hydrogen atom or a Ci-g
alkyl); or

(v) the same groups as listed in the above (vii}.
[0133] (Hydrophilic group)

The hydrophilic group is a group that can make
structural units represented by Formulas (1) to (7) or a
formula of a subordinate concept thereof more hydrophilic.
By having a hydrophilic group at a predetermined site in
the structural unit, the properties of the conjugate can be
further improved. Examples of such a hydrophilic group
include a carboxylic acid group, a sulfonate group, a
hydroxy group, a polyethylene glycol group, a polysarcosine
group, and a sugar portion. The conjugate may comprise one
or more (e.g., 1, 2, 3, 4, or 5) hydrophilic groups.

[0134] The polyethylene glycol (PEG) group is a divalent
group represented by - (CH>-CH2-0-)x1-. When the conjugate
has a polyethylene glycol group, the conjugate may have a
monovalent group in which one bond of the polyethylene
glycol group is bonded to a hydrogen atom or a monovalent
group (e.g., a monovalent hydrocarbon group). k1l may be,
for example, an integer of 3 or more, preferably an integer
of 4 or more, more preferably an integer of 5 or more, and
still more preferably an integer of 6 or more. kl may also
be an integer of 15 or less, preferably an integer of 12 or
less, more preferably an integer of 10 or less, and still
more preferably an integer of 9 or less. More
specifically, kl may be an integer of 3 to 15, preferably

an integer of 4 to 12, more preferably an integer of 5 to
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10, and still more preferably an integer of 4 to 9.

[0135] The polysarcosine group is a divalent group
represented by - (NCH3-CH,-CO-)x2-. The polysarcosine group
can be used as an alternative to PEG. k2 may be, for
example, an integer of 3 or more, preferably an integer of
4 or more, more preferably an integer of 5 or more, and
still more preferably an integer of 6 or more. k2 may also
be an integer of 15 or less, preferably an integer of 12 or
less, more preferably an integer of 10 or less, and still
more preferably an integer of 9 or less. More
specifically, k2 may be an integer of 3 to 15, preferably
an integer of 4 to 12, more preferably an integer of 5 to
10, and still more preferably an integer of 4 to 9.

[0136] The sugar portion is a monosaccharide, an
oligosaccharide (e.g., a disaccharide, a trisaccharide, a
tetrasaccharide, or a pentasaccharide), or a
polysaccharide. The sugar portion can comprise an aldose
or a ketose, or a combination thereof. The sugar portion
may be a monosaccharide such as ribose, deoxyribose,
xylose, arabinose, glucose, mannose, galactose, fructose,
or an amino sugar (e.g., glucosamine), or an
oligosaccharide or a polysaccharide comprising such a
monosaccharide.

[0137] In a specific embodiment, the sugar portion may
be a low molecular weight hydrophilic group. The low
molecular weight hydrophilic group refers to a hydrophilic
group having a molecular weight of 1500 or less. The
molecular weight of the low molecular weight hydrophilic
group may be 1,200 or lower, 1,000 or lower, 800 or lower,
700 or lower, 600 or lower, 500 or lower, 400 or lower, 300
or lower, 200 or lower, or 100 or lower. Examples of the
low molecular weight hydrophilic group include a carboxylic

acid group, a sulfonate group, a hydroxy group, and a
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polyethylene glycol group, a polysarcosine group, and a
sugar portion (e.g., a monosaccharide or an
oligosaccharide) satisfying the above molecular weight.
[0138] (Bioorthogonal functional group)

The biocorthogonal functional group refers to a group
that does not react with biological components (e.g., amino
acids, proteins, nucleic acids, lipids, sugars, and
phosphoric acids) or has a low reaction rate to the
biological components but selectively reacts with
components other than the biological components. The
biocorthogonal functional group is well known in the
technical field concerned (see, for example, Sharpless K.
B. et al., Angew. Chem. Int. Ed. 40, 2004 (2015); Bertozzi
C. R. et al., Science 291, 2357 (2001); and Bertozzi C. R.
et al., Nature Chemical Biology 1, 13 (2005)).

[0139] In the present invention, as the biocorthogonal
functional group, a biocorthogonal functional group to a
protein is used. This is because the antibody to be
derivatized with a reagent of the present invention is a
protein. The bicorthogonal functional group to a protein
is a group that does not react with side chains of 20 types
of natural amino acid residues forming proteins, or reacts
with a target functional group although having a low
reaction rate to the side chain. The 20 types of natural
amino acids constituting the protein are alanine (A4),
asparagine (N), cysteine (C), glutamine (Q), glycine (G),
isoleucine (I), leucine (L), methionine (M), phenylalanine
(F), proline (P), serine (S}, threonine (T), tryptophan
(W), tyrosine (Y), wvaline (V), aspartic acid (D), glutamic
acid (E), arginine (R), histidine (H), and lysine (K).
Among these 20 types of natural amino acids, glycine, which
has no side chain (that is, which has a hydrogen atom as a

side chain), and alanine, isoleucine, leucine,
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phenylalanine, and valine, which each have a hydrocarbon
group as a side chain (that is, which each comprise no
hetero atom selected from the group consisting of a sulfur
atom, a nitrogen atom, and an oxygen atom in a side chain
thereof) are inactive to a normal reaction. Therefore, the
biocorthogonal functional group to a protein is a group that
does not react with, in addition to the side chains of
these amino acids having side chains inactive to normal
reactions, side chains of asparagine, glutamine,
methionine, proline, serine, threonine, tryptophan,
tyrosine, aspartic acid, glutamic acid, arginine,
histidine, and lysine, or reacts with a target functional
group although having a low reaction rate.

[0140] Examples of such a biocorthogonal functional group
include an azide residue, an aldehyde residue, a thiol
residue, an alkene residue (in other words, it is only
required to have a vinylene (ethenylene) portion, which is
a minimum unit having a carbon-carbon double bond.
Hereinafter the same), an alkyne residue (in other words,
it is only regquired to have an ethynylene portion, which is
a minimum unit having a carbon-carbon triple bond.
Hereinafter the same), a halogen residue, a tetrazine
residue, a nitrone residue, a hydroxylamine residue, a
nitrile residue, a hydrazine residue, a ketone residue, a
boronic acid residue, a cyanobenzothiazole residue, an
allyl residue, a phosphine residue, a maleimide residue, a
disulfide residue, a thicester residue, an a-halocarbonyl
residue (e.g., a carbonyl residue having a fluorine atom, a
chlorine atom, a bromine atom, or an iodine atom at an a-
position. Hereinafter the same), an isonitrile residue, a
sydnone residue, and a selenium residue.

[0141] More specifically, the bicorthogonal functional

group may correspond to any one chemical structure selected
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[Chemical Formula 54]
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wherein

Ria, one or a plurality of Rip, and one or a plurality
of Ric are the same as or different from each other, and
each represent any one of the substituents described above
or an electron-withdrawing group, and

* is a bond.
[0142] Examples of the electron-withdrawing group
include a halogen atom, an alkyl substituted with a halogen
atom (e.g., trifluoromethyl), a boronic acid residue,
mesyl, tosyl, triflate, nitro, cyano, a phenyl group, and a
keto group (e.g., acyl), and a halogen atom, a boronic acid
residue, mesyl, tosyl, and triflate are preferred.
[0143] In a specific embodiment, the bioorthogonal
functional group may be protected. The optionally
protected bioorthogonal functional group refers to an
unprotected bioorthogonal functional group or a protected
bioorthogonal functional group. The unprotected
bioorthogonal functional group corresponds to the

bioorthogonal functional group described above. The



10

15

20

25

30

74

protected bioorthogonal functional group is a group that
generates a bioorthogonal functional group by cleavage of a
protective group. The protective group can be cleaved by a
specific treatment under a condition (a mild condition)
incapable of causing denaturation or decomposition of
proteins (e.g., cleavage of an amide bond). Examples of
such a specific treatment include (a) a treatment with one
or more substances selected from the group consisting of an
acidic substance, a basic substance, a reducing agent, an
oxidizing agent, and an enzyme, (b) a treatment with a
physical and chemical stimulus selected from the group
consisting of light, and (¢) leaving a cleavable linker as
it is when the cleavable linker comprises a self-degradable
cleavable portion. Such a protective group and a cleavage
condition therefor are common technical knowledge in the
field concerned (e.g., G. Leriche, L. Chisholm, A. Wagner,
Bioorganic & Medicinal Chemistry. 20,571 (2012); Feng P. et
al., Jounal of American Chemical Society. 132,1500 (2010).;
Bessodes M. et al., Journal of Controlled Release, 99, 423
(2004).; DeSimone, J. M., Journal of American Chemical
Society. 132,17%28 (2010); Thompson, D. H., Journal of
Controlled Release, 91, 187 (2003); and Schoenmarks, R. G.,
Journal of Controlled Release, 95, 291 (2004)).

[0144] Examples of the protected bioorthogonal
functional group include a disulfide residue, an ester
residue, an acetal residue, a ketal residue, an imine
residue, and a vicinaldiol residue.

[0145] More specifically, the protected bioorthogonal
functional group may correspond to any one chemical
structure selected from the group consisting of the
following:

[Chemical Formula 55]
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wherein the wavy line orthogonal to the bond indicates
a cleavage site,

one or a plurality of Rza are the same as or different
from each other, and each represent a hydrogen atom or a
group selected from the group consisting of the
substituents described above, and

* is a bond.

[0146] The optionally protected biocorthogonal functional
group is preferably an unprotected biocorthogonal functional
group.

[0147] (Functional substance)

The functional substance is not limited to a
particular substance as long as it is a substance imparting
any function to the antibody, and examples thereof include
drugs, labelling substances, affinity substances,
transporting substances, and stabilizers. Preferably, the
functional substance may be a drug, a labelling substance,
an affinity substance, or a transporting substance, or may
be a drug or a labelling substance. The functional
substance may be a single functional substance or a
substance in which two or more functional substances are
linked to each other.

[0148] The drug may be a drug to any disease. Examples

of such a disease include cancer (for example, a lung
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cancer, a stomach cancer, a colon cancer, a pancreatic
cancer, a renal cancer, a liver cancer, a thyroid cancer, a
prostatic cancer, a bladder cancer, an ovarian cancer, a
uterine cancer, a bone cancer, a skin cancer, a brain
tumor, or melanoma), an autoimmune disease and an
inflammatory disease (for example, an allergic disease,
articular rheumatism, or systemic lupus erythematosus), a
brain or nerve disease (for example, cerebral infarction,
Alzheimer's disease, Parkinson disease, or amyotrophic
lateral sclerosis), an infectious disease (for example, a
microbial infectious disease or a viral infectious
disease), a hereditary rare disease (for example,
hereditary spherocytosis or nondystrophic myotonia), an eye
disease (for example, age-related macular degeneration,
diabetic retinopathy, or retinitis pigmentosa), a diseases
in the bone and orthopedic field (for example,
ostecarthritis), a blood disease (for example, leukosis or
purpura), and other diseases (for example, diabetes, a
metabolic disease such as hyperlipidemia, a liver disease,
a renal disease, a lung disease, a circulatory system
disease, or a digestive system disease). The drug may be a
prophylactic or therapeutic agent for a disease, or a
relief agent for a side effect.

[0149] More specifically, the drug may be an anti-cancer
agent. Examples of the anti-cancer agent include
chemotherapeutic agents, toxins, and radioisotopes or
substances comprising them. Examples of the
chemotherapeutic agent include a DNA injuring agent, an
antimetabolite, an enzyme inhibitor, a DNA intercalating
agent, a DNA cleaving agent, a topoisomerase inhibitor, a
DNA bonding inhibitor, a tubulin bonding inhibitor, a
cytotoxic nucleoside, and a platinum compound. Examples of

the toxin include a bacteriotoxin (for example, a
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diphtheria toxin) and a phytotoxin (for example, ricin).
Examples of the radioisotope include a radioisotope of a
hydrogen atom (for example, 3H), a radiocisotope of a carbon
atom (for example, !%C), a radioisotope of a phosphorous
atom (for example, 32P), a radioisotope of a sulfur atom
(for example, 35%), a radioisotope of yttrium (for example,
°0Y), a radioisotope of technetium (for example, 2°"Tc), a
radioisotope of indium (for example, '11In), a radioisotope
of an iodide atom (for example, 1237, 1257, 1297, and 131T), a
radiocisotope of samarium (for example, 1°3Sm), a
radiocisotope of rhenium (for example, 186Re), a radioisotope
of astatine (for example, ?2!1At), and a radioisotope of
bismuth (for example, 212Bi}). More specific examples of the
drug include auristatin (MMAE or MMAF), maytansine (DM1 or
DM4), PBD (pyrrolobenzodiazepine), IGN, a camptothecin
analog, calicheamicin, duoccarmycin, eribulin,
anthracycline, dmDNA31l, and tubricin.

[0150] The labelling substance is a substance that makes
detection of a target (for example, a tissue, a cell, or a
substance) possible. Examples of the labelling substance
include an enzyme (for example, peroxidase, alkaline
phosphatase, luciferase, or P-galactosidase), an affinity
substance (for example, streptavidin, biotin, digoxigenin,
or aptamer), a fluorescent substance (for example,
fluorescein, fluorescein isothiocyanate, rhodamine, green-
fluorescent protein, or red-fluorescent protein), a
luminescent substance (for example, luciferin, aequorin,
acridinium ester, tris(2,2'-bipyridyl}) ruthenium, or
luminol), a radioisotope (for example, those described
above), and substances comprising these.

[0151] The affinity substance is a substance having
affinity for a target. Examples of the affinity substance

include an affinity protein or a peptide such as an
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antibody, an aptamer, a lectin, and a complementary strand
to a target nucleic acid. The affinity substance may be
preferably an affinity protein or an affinity peptide, and
more preferably an antibody. The type of animal from which
an antibody used as the functional substance is derived is
similar to that described above.

[0152] The type of the antibody used as the functional
substance may be a polyclonal antibody or a monoclonal
antibody. The antibody may be a divalent antibody (e.g.,
IgG, IgD, or IgE) or a tetravalent or higher antibody
(e.g., IgA antibody or IgM antibody). The antibody is
preferably a monoclonal antibody. Examples of the
monoclonal antibody include chimeric antibodies, humanized
antibodies, human antibodies, antibodies with a certain
sugar chain added (e.g., an antibody modified so as to have
a sugar chain-bonding consensus sequence such as an N-type
sugar chain-bonding consensus sequence), bi-specific
antibodies, Fc region proteins, and Fc-fusion proteins.
Examples of the isotype of the monoclonal antibody include
IgG (e.g., IgGl, IgG2, IgG3, and IgG4), IgM, IgA, IgDh, IgE,
and IgY. Examples of the antibody used as the functional
substance include a full-length antibody and a fragment
thereof (fragment antibody). The fragment antibody only
needs to maintain a bonding property to a desired antigen,
and examples thereof include Fab, Fab', F(ab'):, and scFv.
[0153] Antigenicity of the antibody used as the
functional substance may be the same as or different from
antigenicity of the immunoglobulin unit in the antibody,
the antibody derivative, and the conjugate of the present
invention, and is preferably different. In addition, an
origin of the antibody used as the functional substance may
be the same as or different from an origin of the

immunoglobulin unit, and is preferably different.
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Therefore, the antibody used as the functional substance
may be a specific chimeric antibody, a specific humanized
antibody, or a specific human antibody mentioned in the
specific examples of the monoclonal antibody described
above, or an antibody derived therefrom. The antibody used
as the functional substance may also be IgGl, IgG2, IgG3,
or IgG4 mentioned in the specific examples of the
monoclonal antibody described above, or an antibody derived
therefrom.

[0154] The transporting substance is a substance having
ability to transport a compound. The transporting
substance is preferably a substance (e.g., a ferritin such
as human ferritin, viral particles, and virus-like
particles) capable of encapsulating a compound in a protein
outer coat (e.g., multimers).

[0155] The stabilizer is a substance that makes
stabilization of an antibody possible. Examples of the
stabilizer include a diol, glycerin, a nonionic surfactant,
an anionic surfactant, a natural surfactant, a saccharide,
and a polyol.

[0156] The functional substance may also be a peptide, a
protein, a nucleic acid, a low molecular weight organic
compound, a sugar chain, a lipid, a high molecular polymer,
a metal (e.g., gold), or a chelator. Examples of the
peptide include a cell membrane permeable peptide, a blood-
brain barrier permeable peptide, and a peptide medicament.
Examples of the protein include enzymes, cytokines,
fragment antibodies, lectins, interferons, serum albumin,
and antibodies. Examples of the nucleic acid include DNA,
RNA, and artificial nucleic acid. Examples of the nucleic
acid also include RNA interference inducible nucleic acids
(e.g., siRNA), aptamers, and antisense. Examples of the

low molecular weight organic compound include proteolysis
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targeting chimeras, dyes, and photodegradable compounds.
[0157] In a specific embodiment, the functional
substance may be a substance having an aromatic ring.
Examples of the substance having an aromatic ring include
monomethylauristatin [e.g., monomethyl auristatin E (MMAE)
and monomethyl auristatin F (MMAF)] and Exatecan.

[0158] (Salt)

In the present invention, examples of the term “salt”
include salts with inorganic acids, salts with organic
acids, salts with inorganic bases, salts with organic
bases, and salts with amino acids. Examples of salts with
inorganic acids include salts with hydrogen chloride,
hydrogen bromide, phosphoric acid, sulfuric acid, and
nitric acid. Examples of salts with organic acids include
salts with formic acid, acetic acid, trifluorocacetic acid,
lactic acid, tartaric acid, fumaric acid, oxalic acid,
maleic acid, citric acid, succinic acid, malic acid,
benzenesulfonic acid, and p-toluenesulfonic acid. Examples
of salts with inorganic bases include salts with alkali
metals (e.g., sodium and potassium), alkaline-earth metals
(e.g., calcium and magnesium), other metals such as zinc
and aluminum, and ammonium. Examples of salts with organic
bases include salts with trimethylamine, triethylamine,
propylenediamine, ethylenediamine, pyridine, ethanolamine,
monoalkyl ethanclamine, dialkyl ethanolamine,
diethanoclamine, and triethanolamine. Examples of salts
with amino acids include salts with basic amino acids
(e.g., arginine, histidine, lysine, and ornithine) and
acidic amino acids (e.g., aspartic acid and glutamic acid).
The salt is preferably a salt with an inorganic acid (e.g.,
hydrogen chloride) or a salt with an organic acid (e.g.,
trifluorocacetic acid).

[0159] 2. Conjugate or salt thereof
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The present invention provides

a conjugate of an antibody and a functional substance
or functional substances, comprising a structural unit
represented by a conjugate of an antibody and a functional
substance, or a salt thereof, comprising a structural unit
represented by the following Formula (1):

[Chemical Formula 56]

HG

C5

(1)

Lg
g% v Np

— —In
wherein
Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to ILa
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,
HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,
CS represents a divalent group comprising a cleavable
site,
ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,
V represents an oxygen atom, a sulfur atom, or an
amino group (NH),
La and Lg each independently represent a divalent

group,

D represents a functional substance, and
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an average number n of the bonds per the
immunoglobulin unit is 1.5 or more, or

a salt thereof.
[0160] In Formula (1) and other Formulas presented in
relation to the present invention, - (hyphen) indicates that
two units (e.g., atoms or groups) present on both sides

thereof are covalently bonded to each other. When there is

no unit on one side of - (hyphen), the - (hyphen) indicates
a bond.
[0161] The antibody comprises such an immunoglobulin

unit as described above. Examples of such an antibody
include: an IgG antibody comprising two heavy chains and
two light chains and comprising an immunoglobulin unit
having a disulfide bond between the heavy chains and
between the heavy chains and the light chains; an IgD
antibody and an IgE antibody; an IgA antibody comprising
four heavy chains and four light chains and comprising an
immunoglobulin unit having a disulfide bond between the
heavy chains and between the heavy chains and the light
chains; and an IgM antibody comprising eight heavy chains
and eight light chains and comprising an immunoglobulin
unit having a disulfide bond between the heavy chains and
between the heavy chains and the light chains, and an IgG
antibody (e.g., IgGl, IgG2, IgG3, or IgG4) is preferred.
The antibody is preferably a human IgG monoclonal antibody,
and more preferably a human IgG full-length monoclonal
antibody.

[0162] A bond between the antibody to the linker site
(La) can be achieved by a bond between a thiol group in a
side chain of a cysteine residue in the antibody and an
atom or group (e.g., a maleimide residue, a carbonyl group,
or a thiol group) capable of being bonded thereto.

[0163] In Formula (1), HG represents a hydrophilic group
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or a monovalent group comprising a hydrophilic group. The
hydrophilic group and the monovalent group are as described
above. HG may preferably represent a monovalent group
comprising a hydrophilic group.

[0164] The cleavable site is a site that can be cleaved
in an appropriate environment (e.g., intracellular or
extracellular). Examples of the cleavable site include a
cleavable site by an enzyme (e.g., US 6,214,345 B2;
Dubowchik et al., Pharm.Therapeutics 83: 67-123 (1999%); The
FEBS Journal 287: 1936-1969 (2020)), a cleavable site by an
acid (a locally acidic cleavable site present in a living
body) (e.g., US 5,622,929 B2, US 5,122,368 B2; US 5,824,805
B2; The FEBS Journal 287: 1936-1969 (2020)), and a
cleavable site by glutathione in blood (e.g., The FEBS
Journal 287: 1936-1969 (2020)). The cleavable site may be
self-immolative (e.g., WO 02/083180 A, WO 04/043493 A, and
WO 05/112919 A).

[0165] The cleavable site is preferably a cleavable site
by an enzyme. Examples of the cleavable site by an enzyme
include a cleavable site by an intracellular protease
(e.g., a protease present in a lysosome or an endosome) and
a cleavable site by an extracellular protease (e.g., a
secretory protease) (typically, a cleavable peptide site.
More preferably, the cleavable site is a cleavable site by
an intracellular protease (e.g., a protease present in a
lysosome or an endosome). Still more preferably, the
cleavable site is a cleavable site by a protease present in
a lysosome. Particularly preferably, the cleavable site is
a cleavable site by cathepsin B.

[0166] In a specific embodiment, the divalent group
comprising a cleavable site may satisfy the following
conditions (i) to (iii):

(1) the cleavable site is -CO-W- wherein the hyphen
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(-) represents a bond, and W represents an oxygen atom, a
sulfur atom, or an amino group (NH), and is bonded to the
divalent aromatic ring group;

(ii) a bond between CO and W is a site to be cleaved;

and

(i1i) the divalent aromatic ring group constitutes a =
electron conjugated system with W.
When the divalent group comprising a cleavable site by

cathepsin B satisfies the above conditions (i) to (iii),

cleavage of the bond between CO and W interlocks with the =
electron conjugated system and V in the divalent aromatic

ring group (wherein the divalent aromatic ring group

constitutes a m electron conjugated system with the
cleavable site) in ring A, whereby a bond between a
tertiary carbon atom located under ring A and V can be
efficiently cleaved. W is preferably an oxygen atom or an
amino group (NH), and more preferably an amino group (NH).
Therefore, the cleavable site is preferably an amide
bonding site.

[0167] The cleavable site may be a cleavable site
comprising a peptide. The cleavable site comprising a
peptide may be a cleavable site consisting of a cleavable
peptide cleaved by an enzyme. The cleavable site
comprising a peptide may further comprise a peptide not
involved in cleavage in addition to the cleavable peptide
cleaved by an enzyme. Even when the cleavable site
comprising a peptide further comprises a peptide not
involved in cleavage, the cleavable site can be cleaved as
long as the cleavable site comprises a cleavable peptide
cleaved by an enzyme.

[0168] The amino acid residue constituting the peptide

in the cleavable site may be any amino acid residue.
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Examples of such any amino acid residue include an a-amino
acid residue, a PB-amino acid residue, and a y-amino acid
residue, and an a-amino acid residue is preferable.

Examples of the a-amino acid residue include an alanine
residue, an asparagine residue, a cysteine residue, a
glutamine residue, a glycine residue, an isoleucine
residue, a leucine residue, a methionine residue, a
phenylalanine residue, a proline residue, a serine residue,
a threonine residue, a tryptophan residue, a tyrosine
residue, a valine residue, an aspartic acid residue, a
glutamic acid residue, an arginine residue, a histidine
residue, a lysine residue, and a citrulline residue. Such
any amino acid residue may also be an L-amino acid residue
or a D-amino acid residue, and an L-amino acid residue is

preferable. Preferably, any amino acid residue may be an

L-o-amino acid residue (e.g., an L-form of the specific a-
amino acid residue described above) or a glycine residue.
[0169] In a specific embodiment, the cleavable site
comprising a peptide may comprise a cleavable peptide
comprising an amino acid residue selected from the group
consisting of a valine residue, a phenylalanine residue, a
threonine residue, a leucine residue, a citrulline residue,
an alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a
methionine residue, and a combination thereof.

[0170] The number of amino acid residues constituting
the peptide in the cleavable site may be 2 or more, 3 or
more, 4 or more, 5 or more, or 6 or more. The number of
amino acid residues constituting the peptide in the
cleavable site may also be 20 or less, 15 or less, 12 or
less, 10 or less, 8 or less, 6 or less, or 4 or less. More

specifically, the number of amino acid residues
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constituting the peptide may be 2 to 20, 2 to 15, 2 to 12,
2 to 10, 2 to 8, 2 to 6, or 2 to 4, may be 3 to 20, 3 to
15, 3 to 12, 3 to 10, 3 to 8, 3 to 6, or 3 to 4, or may be
4 to 20, 4 to 15, 4 to 12, 4 to 10, 4 to 8, or 4 to 6.
[0171] In a specific embodiment, the number of amino
acid residues constituting the peptide in the cleavable
site may be 2. The number of amino acid residues
constituting the peptide in the cleavable site may also be
3 or 4. Alternatively, the number of amino acid residues
constituting the cleavable peptide may be 2. The number of
amino acid residues constituting the cleavable peptide may
also be 3 or 4.

[0172] In a specific embodiment, the divalent group
comprising a cleavable site, represented by CS, may be -Lc¢-
CS'-W- [here, the hyphen (-) represents a bond, L¢
represents a bond or a divalent group, CS' represents a
cleavable site, and W represents an oxygen atom, a sulfur
atom, or an amino group (NH)]. A definition, examples, and
preferred examples of the cleavable site represented by CS'
are similar to those of the cleavable site described above.
W represents an oxygen atom, a sulfur atom, or an amino
group (NH), preferably represents an oxygen atom or an
amino group (NH), and more preferably represents an amino
group (NH). The same applies to CS (a divalent group
comprising a cleavable site) in other Formulas.

[0173] Ring A represents a divalent aromatic ring group

wherein the divalent aromatic ring group constitutes a =n
electron conjugated system with the cleavable site)
optionally having a substituent. The divalent aromatic
ring group is the arylene or the divalent aromatic
heterocyclic ring described above. The position of the
divalent aromatic ring group to which two adjacent atoms (a

carbon atom and an adjacent atom in CS) are bonded is not
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particularly limited as long as cleavage occurs between V

and a carbon atom adjacent thereto by conjugation of a =
electron when the cleavable site is cleaved (see FIG. 1).
Such a position is common technical knowledge in the art,
and can be easily determined by a person skilled in the art
according to factors such as the cleavable site and the
type of the divalent aromatic ring group.

[0174] Ring A may be preferably a divalent monocyclic
aromatic ring group optionally having a substituent. The
divalent aromatic ring group is a phenylene group or a
divalent monocyclic aromatic heterocyclic group.

[0175] Ring A may be more preferably a divalent 6-
membered ring type aromatic ring group. Examples of the 6-
membered ring type aromatic ring group include the wvarious
groups described above. In this case, the position of the
divalent 6-membered ring type aromatic ring group to which
two adjacent atoms are bonded is an ortho position or a
para position, and preferably a para position.

[0176] Ring A may be still more preferably a phenylene
group optionally having a substituent. In this case, the
position of the phenylene group to which two adjacent atoms
are bonded is an ortho position or a para position, and
preferably a para position.

[0177] The substituent in the divalent aromatic ring
group optionally having a substituent is as described
above. Such a substituent may be an electron-withdrawing
group as described above.

[0178] V represents an oxygen atom, a sulfur atom, or an
amino group (NH). V is preferably an oxygen atom or a
sulfur atom, and more preferably an oxygen atom.

[0179] The divalent group represented by ILa is a
divalent group capable of linking Ig and a carbon atom

adjacent to ring A. The divalent group represented by Lg
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is a divalent group capable of linking D and V.

[0180] In a specific embodiment, the divalent group
represented by La or Lp may comprise a portion generated by
a reaction of two bioorthogonal functional groups capable
of reacting with each other. Since a combination of two
biocorthogonal functional groups capable of reacting with
each other is well known, a person skilled in the art can
appropriately select such a combination and appropriately
set a divalent group comprising a portion generated by a
reaction of the two biocorthogonal functional groups capable
of reacting with each other. Examples of the combination
of biocorthogonal functional groups capable of reacting with
each other include a combination of a thiol residue and a
maleimide residue, a combination of a furan residue and a
maleimide residue, a combination of a thiol residue and a
halocarbonyl residue (a halogen is replaced with a thiol by
a substitution reaction), a combination of an alkyne
residue (preferably, a ring group having a triple bond
between carbon atoms, which may have such a substituent as
described above) and an azide residue, a combination of a
tetrazine residue and an alkene residue, a combination of a
tetrazine residue and an alkyne residue, and a combination
of a thiol residue and another thiocl residue (disulfide
bond) . Therefore, the above portion may be a group
generated by a reaction of a thiol residue and a maleimide
residue, a group generated by a reaction of a furan residue
and a maleimide residue, a group generated by a reaction of
a thiol residue and a halocarbonyl residue, a group
generated by a reaction of an alkyne residue and an azide
residue, a group generated by a reaction of a tetrazine
residue and an alkene residue, or a disulfide group
generated by a combination of a thiol residue and another

thiol residue.
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[0181] In a specific embodiment, the above portion may
be a divalent group represented by any one of the following
structural Formulas.

[Chemical Formula 57]
Ave o5 oo Ve
O€~ O({% |
=@ @ O

where a white circle and a black circle each represent
a bond.
[0182] In La, when a bond of a white circle is bonded to
an atom present on an Ig bonding portion side, a bond of a
black circle may be bonded to an atom present on a carbon
atom side adjacent to ring A, and

when the bond of the white circle is bonded to an atom
present on the carbon atom side adjacent to ring A, the
bond of the black circle may be bonded to an atom present
on the Ig bonding portion side.
[0183] In Lg, when a bond of a white circle is bonded to
an atom present on a V side, a bond of a black circle may
be bonded to an atom present on a functional substance (D)
bonding portion side, and

when the bond of the white circle is bonded to an atom
present on the functional substance (D) bonding portion
side, the bond of the black circle may be bonded to an atom
present on the V side.
[0184] In a preferred embodiment, the divalent group
represented by La may be -Li1-N(-R1)-CO-. Here, Ia
represents a divalent group, Ri represents a hydrogen atom
or a monovalent group, and a hyphen present on the left

side of ILi and a hyphen present on the right side of CO
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represent bonds. Preferably, the bond of Li is bonded to
Ig, and the bond of CO is bonded to a carbon atom adjacent
to ring A.

[0185] In another preferred embodiment, the divalent
group represented by Leg may be -L;-N(-Rz)-CO-. Here, I
represents a divalent group, R represents a hydrogen atom
or a monovalent group, and a hyphen present on the left
side of L; and a hyphen present on the right side of CO
represent bonds. Preferably, the bond of L, is bonded to
the functional substance (D), and the bond of CO is bonded
to V.

[0186] In a specific embodiment, the divalent group
represented by IL; or L, may comprise a portion generated by
a reaction of two bioorthogonal functional groups capable
of reacting with each other. The portion generated by a
reaction of two bioorthogonal functional groups capable of
reacting with each other, which may be comprised in the
divalent group represented by Ii or Lz, is similar to the
portion generated by a reaction of two bioorthogonal
functional groups capable of reacting with each other,
which may be comprised in the divalent group represented by
Lr or L, as described above.

[0187] R; and Ry each independently represent a hydrogen
atom or a monovalent group. The monovalent group is as
described above. The monovalent group in Ri and Rz is
preferably a monovalent hydrocarbon group optionally having
a substituent, more preferably an alkyl opticnally having a
substituent, and still more preferably an alkyl. As the
alkyl, those described above are preferable.

[0188] In a specific embodiment, the monovalent group
represented by Ri1 or Ry may be a protective group of an
amino group. Examples of such a protective group include

an alkylcarbonyl group (an acyl group) (e.g., an acetyl
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group, a propoxy group, and a butoxycarbonyl group such as
a tert-butoxycarbonyl group), an alkyloxycarbonyl group
(e.g., a fluorenylmethoxycarbonyl group), an
aryloxycarbonyl group, and an arylalkyl (aralkyl)oxycarbonyl
group (e.g., a benzyloxycarbonyl group) .

[0189] In a preferred embodiment, R; and Rz each
independently represent a hydrogen atom or a protective
group of an amino group. Ri and Rz may each be preferably a
hydrogen atom.

[0190] The functional substance represented by D is as
described above.

[0191] n represents an average number of the bonds per
immunoglobulin unit comprising two heavy chains and two
light chains, and is 1.5 or more. Such an average number
may be, for example, 2.0 or more, preferably 4.0 or more,
more preferably 6.0 or more, still more preferably 7.0 or
more, and particularly preferably 7.5 or more or 7.8 or
more. Such an average number may also be 8.0 or less.

More specifically, such an average number may be preferably
2.0 to 8.0, more preferably 4.0 to 8.0, still more
preferably 6.0 to 8.0, and particularly preferably 7.0 to
8.0, 7.5 to 8.0, 7.8 to 8.0, or 8.0.

[0192] In a specific embodiment, the conjugate of the
present invention or a salt thereof has a desired property
of being less likely to aggregate and thus can be
identified by an aggregation ratio. More specifically, the
aggregation ratio of the conjugate of the present invention
or a salt thereof may be 5% or less. This is because the
present invention makes it easy to avoid aggregation of an
antibody. The aggregation ratio is preferably 4.8% or
less, more preferably 4.6% or less, still more preferably
4.4% or less, particularly preferably 4.2% or less, 4.0% or

less, 3.8% or less, 3.6% or less, 3.4% or less, 3.2% or
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less, 3.0% or less, 2.8% or less, or 2.6% or less. The
aggregation ratio of an antibody can be measured by size
exclusion chromatography (SEC)-HPLC (refer to Examples and
Chemistry Select, 2020, 5, 8435-8439).

5 [0193] In a preferred embodiment, the aggregation ratio
of the conjugate of the present invention or a salt thereof
may be 2.6% or less. The aggregation ratio may also be
2.4% or less, 2.2% or less, 2.0% or less, 1.8% or less,
1.6% or less, 1.4% or less, 1.2% or less, 1.0% or less, or

10 0.8% or less.
[0194] Preferably, the structural unit represented by
Formula (1) may be represented by the following Formula
dE

[Chemical Formula 58]

HF
cs
IT1 o (1!}
N
Ig——f’ O
o )\ Lz
0 rr" ~D
R,
155 F— =

wherein

Ig, HG, CS, ring A, D, and n are the same as those
represented in Formula (1), respectively,

Ri1 and Rz each independently represent a hydrogen atom

20 or a monovalent group, and

Li1 and L, each independently represent a divalent
grelp; o

may be represented by the following Formula (1''):

[Chemical Formula 59]
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RHG1HMN,fRHEZ
L:
Cs
ili1 (1"
N
lg—-17" o)
[ I .
0 rld” D
Rz
S— el ||
wherein
Ig, CS, ring A, D, and n are the same as those

(1),

Ruc1 and Rugz each independently represent a hydrogen

represented in Formula respectively,

atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent
group.
[0195] A definition, examples, and preferred examples of
the hydrophilic group or the monovalent group optionally
comprising a hydrophilic group, represented by Ruas1 or Rug,
are similar to those described above.
[0196] A definition,

examples, and preferred examples of

the divalent group optionally comprising a hydrophilic

group, represented by Lus, are similar to those described
above.
[0197] A definition, examples, and preferred examples of

the monovalent group, represented by Ri1 or Ry, are similar
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to those of the monovalent group represented by Ri1 or Ro
described above.

[0198] A definition, examples, and preferred examples of
the divalent group, represented by ILi or Lz, are similar to
those of the divalent group represented by Li or Lo
described above.

[0199] Preferably, the structural unit represented by
Formula (1) may be represented by the following Formula
(la) :

[Chemical Formula 60]

W (1a)

Lg
R

— —n

wherein

Ig, HG, ring A, V, La, Ls, D, and n are the same as
those represented in Formula (1), respectively,

Lc represents a bond or a divalent group,

Xa and Xg each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
[0200] Lc represents a bond or a divalent group. The
divalent group is as described above.
[0201] Since Xa and Xz each independently represent an
amino acid residue, the structural unit of Xa—-Xs
represented by Formula (la) corresponds to a dipeptide.

[0202] W is preferably an oxygen atom or an amino group
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(NH) , and more preferably an amino group (NH).

[0203] The structural unit of Xa-Xg-W represented by
Formula (la) can be cleaved between Xa-Xg and W. A person
skilled in the art can appropriately set the amino acid
residues represented by Xa and Xg so as to correspond to a
cleavable site by an enzyme (e.g., an intracellular
protease such as cathepsin B), an acid, or glutathione in
blood, or a self-immolative cleavable site as described
above. For example, Xa may be a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue. Xp may be a citrulline
residue, an alanine residue, a glutamic acid residue, a
glutamine residue, a lysine residue, an arginine residue, a
threonine residue, or a methionine residue. Each of steric
configurations of the amino acid residues in Xa and Xg may
be an L-form or a D-form, and is preferably an L-form.
Preferably, Xa is a valine residue and Xg is a citrulline
residue or an alanine residue.

[0204] Preferably, the structural unit represented by
Formula (la) may be represented by the following Formula
(1b) :

[Chemical Formula 61]

W (1b)

wherein
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Ig, HG, ring A, V, Ia, L, D, and n are the same as
those represented in Formula (1), respectively,

Lc and W are the same as those represented in Formula
(la), respectively,

Rz represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Re represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0205] Ra represents a side chain of a valine residue
(that is, -CH(CHs)2). Alternatively, Ra may be a side chain
of a phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue. A steric configuration of
the amino acid residue in Ra may be L-form or D-form, and
is preferably L-form.

[0206] Rr represents a side chain of a citrulline
residue (that is, -CH,CH»>CH2NHCONH:) or a side chain of an
alanine residue (that is, -CHs3). Alternatively, Rg may be a
side chain of a glutamic acid residue, a glutamine residue,
a lysine residue, an arginine residue, a threonine residue,
or a methionine residue. Each of steric configurations of
the amino acid residues in Rg may be L-form or D-form, and
is preferably L-form.

[0207] A combination of Ra and Rg is preferably a
combination in which Ra is a side chain of a valine residue
and Re 1s a side chain of a citrulline residue or an
alanine residue. Alternatively, other preferred examples
of the combination of Ra and Re include:

(a) a combination in which Ra is a side chain of a
valine residue and Rg is a side chain of a glutamic acid

residue, a lysine residue, an arginine residue, or a
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threonine residue;

(b) a combination in which Ra is a side chain of a
phenylalanine residue and R is a side chain of a lysine
residue, an arginine residue, or a glutamine residue;

(c) a combination in which Ra is a side chain of a
threonine residue and Rg is a side chain of a threonine
residue or a methionine residue;

(d) a combination in which Ra is a side chain of a
leucine residue and Rg is a side chain of a glutamic acid
residue; and
(e) a combination in which Ra is a side chain of an

alanine residue and Rg 1s a side chain of an alanine

residue.

[0208] Preferably, the structural unit represented by
Formula (lb) may be represented by the following Formula
(le) :

[Chemical Formula 62]

HG 8]
T o
R/ NH
o
Rs
NH
(1c)
Ry
X
@——ﬁj @]
0 La
o rir” ~D
Ra
— —n
wherein
Ig, HG, ring A, D, and n are the same as those

represented in Formula (1), respectively,
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Ra and Rg are the same as those represented in Formula

(1b), respectively,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent
group.
[0209] A definition,

examples, and preferred examples of

the monovalent group, represented by Ri or Ry, are similar

to those of the monovalent group represented by Ri1 or Ro
described above.
[0210] A definition,

examples, and preferred examples of

the divalent group, represented by ILi; or Lz, are similar to
those of the divalent group represented by L; or L,

described above.

[0211] Preferably, the structural unit represented by
Formula (lc) may be represented by the following Formula
(Ld) ¢

[Chemical Formula 63]

R L 0
HG1~\ # Hﬁf
0
HNY(
HG2
NH

Ra
o

A—Z

Rp

H

N
R,
\
lg—+—L7~
O 4;LM
o N

S

— —n

/LZ.\D

wherein
Ig, ring &; D,
(1),

and n are the same as those represented

in Formula respectively,
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Ra and Rg are the same as those represented in Formula
(1lb), respectively,

Ri, Rz, Li, and L; are the same as those represented in
Formula (lc), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Res1 and Ruez each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lus, Reci,
and Rugz.

[0212] In Formula (1d), Lmc represents a bond or a
divalent group optionally comprising a hydrophilic group.
The hydrophilic group and the divalent group are as
described above. The divalent group optionally comprising
a hydrophilic group may be comprised in a main chain
linking a nitrogen atom and a carbon atom adjacent to Lgg
or in a side chain of the main chain, and is preferably
comprised in the side chain of the main chain.

[0213] Preferably, the divalent group (-Lus-) optionally
comprising a hydrophilic group may be a divalent group
represented by the following Formula (a):

- (C(Rug) 2) n1= (C=0) n2= (NRug) n3= (C (Rug) 2) na— (a)

(hyphens (-) located at both terminals indicate
bonds) .

[0214] In Formula (a), a plurality of Ruc each
independently represent a hydrogen atom, a hydrophilic
group, or a monovalent group optionally comprising a
hydrophilic group. The hydrophilic group and the
monovalent group are as described above.

[0215] nl is an integer of 0 to 3, preferably an integer

of 0 to 2, and more preferably an integer of 0 or 1.
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[0216] n2 is an integer of 0 or 1.
[0217] n3 is an integer of 0 or 1.
[0218] nd is an integer of 0 to 3, preferably an integer

of 0 to 2, and more preferably an integer of 0 or 1.

[0219] The divalent group (-Luc—) optionally comprising
a hydrophilic group may be still more preferably a divalent
group represented by the following Formula (al), (a2), or

(a3) :

(al) - (C(Rug)2) -7
(aZ2) - (C(Rug)2) = (C=0) - (NRug) = (C(Rug) 2) =; or
(a3) - (C=0)-(C(Rkg)2)2-.
[0220] In Formula (al), (a2), or (a3), a plurality of

R each independently represent a hydrogen atom, a
hydrophilic group, or a Ci-¢ alkyl group comprising a
hydrophilic group. The hydrophilic group and the Cis alkyl
group are as described above.

[0221] In Formula (1d), Resi and Ruacgx each independently
represent a hydrogen atom, a hydrophilic group, or a
monovalent group optionally comprising a hydrophilic group.
The hydrophilic group and the monovalent group are as
described above.

[0222] In a specific embodiment, the monovalent group
optionally comprising a hydrophilic group, represented by
Rus1 or Rugz may be a protective group of an amino group.
Examples of the protective group of an amino group include
those described above for Ri1 and Rx. For example, one of
Rug1 and Rugz may be a hydrogen atom, and the other may be a
protective group of an amino group.

[0223] Alternatively, one of Rupsi and Rusz may be a
hydrogen atom, and the other may be a monovalent group
comprising a hydrophilic group. Examples of the monovalent
group comprising a hydrophilic group include an alkyl group

comprising a hydrophilic group, a carboxyl group comprising
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a hydrophilic group, an alkylcarbonyl group comprising a
hydrophilic group (e.g., groups described above), an
alkyloxycarbonyl group comprising a hydrophilic group, and
an oxycarbonyl group comprising a hydrophilic group.
[0224] In Formula (1d), at least one hydrophilic group
is comprised in one or more sites selected from the group
consisting of Lrg, Ruci, and Rusz. Examples of the site
comprising at least one hydrophilic group and a combination
thereof include:

(i1} Luc alone;

(ii) Rpe1 alone;

(111i) Recz alone;

(iv) combination of Lgs and Lygis

(v} combination of Lus and Lug2;

(vi) combination of Lag1 and Lmg2; and

(vii) combination of Lug, Lugi and Lug:.

One hydrophilic group may be comprised in each of the
Luc site, the Ruc1 site, and the Rygy site, or two or more
hydrophilic groups may be comprised therein.
[0225] The definitions, examples, and preferred examples
of the symbols described in the above series of Formulas
and the elements in the symbols (e.g., specific elements
such as cleavable sites or specific Formulas) are similarly
applied to other Formulas.
[0226] The conjugate of the present invention or a salt
thereof is useful as, for example, a medicament or a
reagent (e.g., a diagnostic medicament or a research
reagent) .
[0227] The conjugate of the present invention or a salt
thereof may be provided in a form of a pharmaceutical
composition. Such a pharmaceutical composition may
comprise a pharmaceutically allowable carrier in addition

to the conjugate of the present invention or a salt
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thereof. Examples of the pharmaceutically allowable
carrier include, but are not limited to, excipients such as
sucrose, starch, mannitol, sorbitol, lactose, glucose,
cellulose, talc, calcium phosphate, and calcium carbonate;
binders such as cellulose, methylcellulose,
hydroxypropylcellulose, polypropylpyrrolidone, gelatin, gum
arabic, polyethylene glycol, sucrose, and starch;
disintegrators such as starch, carboxymethylcellulose,
hydroxypropyl starch, sodium hydrogencarbonate, calcium
phosphate, and calcium citrate; lubricants such as
magnesium stearate, Aerocosil, talc, sodium lauryl sulfate;
aromatics such as citric acid, menthol, glycyl lysine
ammonium salts, glycine, and orange powder; preservatives
such as sodium benzoate, sodium hydrogen sulfite,
methylparaben, and propylparaben; stabilizers such as
citric acid, sodium citrate, and acetic acid, suspensions
such as methylcellulose, polyvinylpyrrolidone, and aluminum
Stearate; dispersants such as surfactants; diluents such as
water, a physiological saline solution, and orange juice;
and base waxes such as cacao butter, polyethylene glycol,
and refined kerosene. The conjugate of the present
invention or a salt thereof may also have any modification
(e.g., PEGylation) achieving stability.

[0228] Examples of preparations suitable for oral
administration include liquid medicines dissolving an
effective amount of a ligand in a diluted solution such as
water, a physiological saline solution, or orange juice;
capsules, sachets, and tablets comprising an effective
amount of a ligand as a solid or granules; suspension
medicines suspending an effective amount of an active
ingredient in an appropriate dispersion medium; and
emulsions dispersing a solution dissolving an effective

amount of an active ingredient in an appropriate dispersion
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medium to be emulsified.

[0229] The pharmaceutical composition is suitable for
nonoral administration (e.g., intravenous injection,
hypodermic injection, intramuscular injection, local
injection, and intraperitoneal administration). Examples
of the pharmaceutical composition suitable for such nonoral
administration include agueous or nonagueous, isotonic,
aseptic injection medicines, which may comprise an
antioxidant, a buffer, a bacteriostat, a tonicity agent, or
the like. Examples thereof also include agqueous or
nonagueous, aseptic suspension medicines, which may
comprise a suspension, a solubilizing agent, a thickener, a
stabilizer, an antiseptic, or the like.

[0230] The dose of the pharmaceutical composition, which
varies by the type and activity of an active ingredient,
the severity of diseases, an animal type as a subject to be
dosed, the drug receptivity, body weight, and age of a
subject to be dosed, or the like, can be set appropriately.
[0231] In one embodiment, the conjugate of the present
invention or a salt thereof can be produced by causing an
antibody derivative having a biocorthogonal functional group
or a salt thereof to react with a functional substance
(FIG. 3). Such a reaction can be advanced by a reaction
between the biocorthogonal functional group in the antibody
derivative and the functional substance.

[0232] When the functional substance has a functional
group that easily reacts with the bicorthogonal functional
group, the functional group of the functional substance and
the bioorthogonal functional group in the antibody
derivative can be caused to react with each other
appropriately. The functional group that easily reacts
with the biocorthogonal functional group can vary depending

on a specific type of bicorthogonal functional group. A
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person skilled in the art can select an appropriate
functional group as the functional group that easily reacts
with the biocorthogonal functional group appropriately (for
example, Boutureira et al., Chem. Rev., 2015, 115, 2174-
2195). Examples of the functional group that easily reacts
with the biocorthogonal functional group include, but are
not limited to, an alkyne residue when the bioorthogonal
functional group is an azide residue, a maleimide residue
and a disulfide residue when the bioorthogonal functional
group is a thiol residue, a hydrazine residue when the
biocorthogonal functional group is an aldehyde residue or a
ketone residue, an azide residue when the bioorthogonal
functional group is a norbornene residue, and an alkyne
residue when the bicorthogonal functional group is a
tetrazine residue. O0Of course, in each of the above
combinations of the biocorthogonal functional group and the
functional group that easily reacts therewith, it is also
possible to exchange the bioorthogonal functional group and
the functional group with each other. Therefore, when the
biocorthogonal functional group and the functional group
that easily reacts therewith are exchanged with each other
in the first example of the above combinations, a
combination of an alkyne residue as the bioorthogonal
functional group and an azide residue as the functional
group that easily reacts with the bicorthogonal functional
group can be used.

[0233] When the functional substance does not have a
functional group that easily reacts with the bioorthogonal
functional group in the antibody derivative, the drug may
be derivatized so as to have such a functional group.
Derivatization is common technical knowledge in the field
concerned (e.g., WO 2004/010957 A, United States Patent
Application Publication No. 2006/0074008, and United States
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Patent Application Publication No. 2005/0238649).
Derivatization may be performed using any cross-linking
agent, for example. Alternatively, derivatization may be
performed using a specific linker having a desired
functional group. In the present invention, the
derivatized functional substance can also be referred to
simply as “functional substance” because the derivatized
functional substance is only one type of functional
substance.

[0234] The reaction can be appropriately performed under
a condition incapable of causing denaturation or
decomposition (e.g., cleavage of an amide bond) of proteins
(a mild condition). Such a reaction can be performed in an
appropriate reaction system, for example, in a buffer at
room temperature (e.g., about 15°C to 30°C), for example.
The pH of the buffer is e.g., 5 to 9, preferably 5.5 to
8.5, and more preferably 6.0 to 8.0. The buffer may
comprise an appropriate catalyst. The reaction time is
e.g., 1 minute to 20 hours, preferably 10 minutes to 15
hours, more preferably 20 minutes to 10 hours, and still
more preferably 30 minutes to 8 hours. For the details of
such a reaction, refer to G. J. L. Bernardes et al., Chem.
Rev., 115,2174 (2015); G. J. L. Bernardes et al., Chem.
Asian. J., 4,630 (2009); B. G. Davies et al., Nat. Commun.,
5,4740 (2014); A. Wagner et al., Bioconjugate. Chem.,
25,825 (2014), for example.

[0235] In another embodiment, the conjugate of the
present invention or a salt thereof can be produced by
causing a compound having a biocorthogonal functional group
and a functional substance or a salt thereof to react with
a raw material antibody having Ig (immunoglobulin unit)
(FIG. 3). Such a raw material antibody can be prepared by

bringing an antibody comprising an immunoglobulin unit



10

15

20

25

30

106

(comprising four disulfide bonds) comprising two heavy
chains and two light chains into contact with a reducing
agent to generate an antibody comprising a thiol group. As
the reducing agent, any reducing agent capable of cleaving
a disulfide bond to form a thiol group can be used, and

examples thereof include tricarboxylethylphosphine (TCEP),

cysteine, dithiothreitol, reduced glutathione, and B-
mercaptoethanol. In the present embodiment, the
biocorthogonal functional group of the compound is
preferably a group capable of efficiently reacting with a
thiol group (e.g., a maleimide residue, a halocarbonyl
group, or a thiol group). The reaction between the
compound having a bioorthogonal functional group and a
functional substance or a salt thereof and the raw material
antibody can be appropriately performed under the above-
described condition (a mild condition) that cannot cause
denaturation or decomposition of a protein (e.g., cleavage
of an amide bond).
[0236] Production of the conjugate or a salt thereof can
be confirmed by, for example, reverse phase HPLC under
reducing conditions or mass spectrometry, depending on a
specific raw material thereof and the molecular weight of a
product. The conjugate or a salt thereof can be
appropriately purified by any purification method such as
chromatography (e.g., gel filtration chromatography, ion
exchange chromatography, reverse phase column
chromatography, high performance liquid chromatography, or
affinity chromatography).
[0237] 3. Antibody derivative or salt thereof

The present invention also provides

an antibody derivative having a bioorthogonal
functional group or biocorthogonal functional groups,

comprising a structural unit represented by the following
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Formula (2):

[Chemical Formula 64]

HG

Cs

(2)

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to ILa
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La and Lg each independently represent a divalent
group,

B2 represents a biocorthogonal functional group, and

an average number n of the bonds per the
immunoglobulin unit is 1.5 or more, or

a salt thereof.
[0238] In Fermula (2), Ig, HG, CS, ring A, V, La, Lg,

and n are as described above in Formula (1). Therefore,
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definitions, examples, and preferred examples of these
elements and other elements associated therewith are the
same as those described above in Formula (1).

[0239] The bioorthogonal functional group represented by
B> is as described above.

[0240] In a specific embodiment, the bioorthogonal
functional group represented by B, may be a maleimide
residue, a thiol residue, a furan residue, a halocarbonyl
residue, an alkene residue, an alkyne residue, an azide
residue, or a tetrazine residue. Alternatively, the
bioorthogonal functional group represented by Bz may be a
maleimide residue, a thiol residue, a furan residue, a
halocarbonyl residue, an alkene residue, an alkyne residue,
an azide residue, or a tetrazine residue. These
bioorthogonal functional groups are preferable because the
bioorthogonal functional groups have excellent reaction
efficiency and high versatility.

[0241] Preferably, the structural unit represented by
Formula (2) may be represented by the following Formula
(2'):

[Chemical Formula 65]

HG
CS

1 (2)

Z—3

Ig—-15" " o

wherein
Ig, HG, CS, ring A, Bz, and n are the same as those

represented in Formula (2), respectively,
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Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and
Li1 and L, each independently represent a divalent
group, Or
5 may be represented by the following Formula (2''):

[Chemical Formula 66]

RHG?MEN,xRHﬁi

ML

CSs
m 2"
N

lg—+17” 0
o] )\ Lz
o T.—f“‘" ‘\.Bz
Rz

wherein
Ig, CS, ring A, Bz, and n are the same as those
10 represented in Formula (2), respectively,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally

15 comprising a hydrophilic group,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Lp. and L, each independently represent a divalent
group.

20 [0242] In these Formulas, Rusi, Rus2, Lus, Ri, Rz, Li, and
L are as described above. Therefore, definitions,
examples, and preferred examples of these elements and

other elements associated therewith are the same as those
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described above.

[0243] Preferably, the structural unit represented by
Formula (2) may be represented by the following Formula
(2a) :

[Chemical Formula 67]

W (2a)

Lg
R i el ™

- —In

wherein

Ig, HG, ring A, V, La, Ls, B2, and n are the same as
those represented in Formula (2), respectively,

Lc represents a bond or a divalent group,

Xa and Xz each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
[0244] In Formula (2a), Lc, Xa, X, and W are as
described above in Formula (la). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (la).
[0245] Preferably, the structural unit represented by
Formula (2a) may be represented by the following Formula
(2B) :

[Chemical Formula 68]
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W (2b)

Lg
g VT B,

— —In

wherein

Ig, HG, ring A, V, La, Ls, B2, and n are the same as
those represented in Formula (2), respectively,

Lc and W are the same as those represented in Formula
(2a) , respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[02406] In Formula (2b), Ra and Rg are as described above
in Formula (1lb). Therefore, definitions, examples, and
preferred examples of these elements and other elements
associated therewith are the same as those described above
in Formula (1b).

[0247] Preferably, the structural unit represented by
Formula (2b) may be represented by the following Formula
(2c) :

[Chemical Formula 69]
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Ra
0
Rg
NH (2c)
Ry
\
g7~ '
I 3.
o Tz"" sz

Ra

L —n
wherein
Ig, HG, ring A, Bz, and n are the same as those
represented in Formula (2), respectively,
Ra and Rg are the same as those represented in Formula
(2b), respectively,
Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent

group.
[0248] In Formula (2c¢); Ri, Rz, Li, and Iy are as
described above in Formula (lc). Therefore, definitions,

examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (lc).

[0249] Preferably, the structural unit represented by
Formula (2c) may be represented by the following Formula
(2d) :

[Chemical Formula 70]
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Re
s (2d)

Ry
|
lg——15" o)
}\ ~La

0
0 T B,

R;

wherein

Ig, ring A, Bz, and n are the same as those
represented in Formula (2), respectively,

Ra and Rg are the same as those represented in Formula
(2b), respectively,

Ri, Rz, Li, and Lz are the same as those represented in
Formula (2c), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Lug, Ruci,

and Rug2.
[0250] In Formula (2d), Lrs, Ruci, and Rusz are as
described above in Formula (1d). Therefore, definitions,

examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1d).

[0251] The antibody derivative of the present invention
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or a salt thereof is useful as, for example, an
intermediate for production of the conjugate of the present
invention or a salt thereof.
[0252] The antibody derivative of the present invention
or a salt thereof can be produced, for example, by causing
a compound having a first biocorthogonal functional group
and a second bioorthogonal functional group or a salt
thereof to react with a raw material antibody having Ig
(immunoglobulin unit) (FIG. 3). The raw material antibody
is the same as that described above.
[0253] The reaction between the compound having a first
biocorthogonal functional group and a second biocorthogonal
functional group or a salt thereof and the raw material
antibody can be appropriately performed under the above-
described condition (a mild condition) that cannot cause
denaturation or decomposition of a protein (e.g., cleavage
of an amide bond).
[0254] Production of the antibody derivative or a salt
thereof can be confirmed in a similar manner to the method
described for the conjugate of the present invention. The
antibody derivative or a salt thereof can be appropriately
purified by any purification method as described for the
conjugate of the present invention.
[0255] 4. Compound having bioorthogonal functional group
or biocorthogonal functional groups and functional substance
or functional substances or salt thereof

The present invention also provides a compound having
a biocorthogonal functional group or biocorthogonal
functional groups and a functional substance or functional
substances, represented by the following Formula (3):

[Chemical Formula 71]
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HG

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La and Lg each independently represent a divalent
group,

B:1 represents a bioorthogonal functional group, and

D represents a functional substance, or

a salt thereof.
[02506] In Formula (3), HG, CS, ring A, V, La, Lg, and D
are as described above in Formula (1). Therefore,
definitions, examples, and preferred examples of these
elements and other elements associated therewith are the
same as those described above in Formula (1).
[0257] B1 represents a bioorthogonal functional group.
The biocorthogonal functional group is as described above.
Preferably, the bioorthogonal functional group is
preferably a group capable of efficiently reacting with a
thiol group (e.g., a maleimide residue, a halocarbonyl

greup; o a thiol group)
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[0258] Preferably, the structural unit represented by
Formula (3) may be represented by the following Formula
(3N ) s
[Chemical Formula 72]

HG

CcS

Z—32

Bi—L7 0

wherein

HG, CS, ring A, Bi, and D are the same as those
represented in Formula (3), respectively,

Ri1 and Rz each independently represent a hydrogen atom

10 or a monovalent group, and

Li. and L, each independently represent a divalent
group, Or

may be represented by the following Formula (3''):
[Chemical Formula 73]

Rugi~_ _-Ruaz

|
cs
Tl {3“}
N
B1_L‘:|f 0
o )\ Lz
0 N~ D

155

wherein

CS, ring A, Bi, and D are the same as those



Tlall'y:

represented in Formula (3), respectively,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

5 Lyc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

L1 and L, each independently represent a divalent

10 group:
[0259] In these Formulas, Ruci, Ruc2, Lug, Ri, Rz, Li, and
I, are as described above. Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
15 described above.
[0260] Preferably, the compound represented by Formula
(3) may be represented by the following Formula (3a):

[Chemical Formula 74]

o (3a)

Kiﬁ V/¢&“D
20 wherein
HG, ring A, V, La, Lg, Bi, and D are the same as those
represented in Formula (3), respectively,
Lc represents a bond or a divalent group,
Xa and Xg each independently represent an amino acid
25 residue, and

W represents an oxygen atom, a sulfur atom, or an
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amino group (NH).

[0261] In Formula (3a), Lc, Xa, X, and W are as
described above in Formula (la). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (la).

[0262] Preferably, the compound represented by Formula
(3a) may be represented by the following Formula (3b):
[Chemical Formula 75]

HG
0]

W (3b)

wherein

HG, ring A, V, La, Lg, Bi, and D are the same as those
represented in Formula (3), respectively,

Lc and W are the same as those represented in Formula
(3a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0263] In Formula (3b), Ra and Rg are as described above
in Formula (1lb). Therefore, definitions, examples, and

preferred examples of these elements and other elements
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associated therewith are the same as those described above
in Formula (1b).

[0264] Preferably, the compound represented by Formula
(3b) may be represented by the following Formula (3c):

[Chemical Formula 76]

Ry
0
Rg
NH
(3c)
T1
N
B—17" 0
) I
o r|4/ ~p
Rz
wherein

HG, ring A, Bi, and D are the same as those
represented in Formula (3), respectively,

Ra and Rg are the same as those represented in Formula
(3b), respectively,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent
group.
[0265] In Formula (3c¢c), Ri, Rz, Li, and 1Lz are as
described above in Formula (lc). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (lc).
[0266] Preferably, the compound represented by Formula
(3c) may be represented by the following Formula (3d):

[Chemical Formula 77]
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Ry
(8]
Rg
NH
(3d)
T1
N
o )\ Lz
o rrf ~D
R,
wherein

ring A, Bi, and D are the same as those represented in
Formula (3), respectively,

Ra and Rg are the same as those represented in Formula
(3b), respectively,

Ri, Rz, Li, and Lz are the same as those represented in
Formula (3c), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Lug, Ruci,

and Rug2.
[0267] Tn Fermola (3d); Ius, Ragi; #nd Ruge 8re as
described above in Formula (1d). Therefore, definitions,

examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1d).

[0268] The compound of the present invention represented

by Formula (3) or a salt thereof is useful as, for example,
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an intermediate for production of the conjugate of the
present invention. The compound of the present invention
represented by Formula (3) or a salt thereof is also
useful, for example, for derivatization of any substance
such as a biomolecule (e.g., a protein such as an antibody,
a saccharide, a nucleic acid, or a lipid).

[0269] The compound having a biocorthogonal functional
group or bioorthogonal functional groups and a functional
substance or functional substances or a salt thereof can be
produced, for example, by causing the compound having a
first biocorthogonal functional group and a second
biocorthogonal functional group or a salt thereof to react
with a functional substance (FIG. 3). Details of the
functional substance are as described above.

[0270] The reaction between the compound having a first
biocorthogonal functional group and a second biocorthogonal
functional group or a salt thereof and the functional
substance or functional substances can be performed at an
appropriate temperature (e.g., about 15 to 200°C) in an
appropriate reaction system, for example, in an organic
solvent system or an aqueous solution (e.g., buffer)
system. The reaction system may comprise an appropriate
catalyst. The reaction time is e.g., 1 minute to 20 hours,
preferably 10 minutes to 15 hours, more preferably 20
minutes to 10 hours, and still more preferably 30 minutes
to 8 hours. Of course, such a reaction can also be
performed under the mild condition described above.

[0271] Production of the compound having a bioorthogonal
functional group and a functional substance or a salt
thereof can be confirmed by, for example, NMR, HPLC, or
mass spectrometry, depending on a specific raw material
thereof and the molecular weight of a product. Such a

compound or a salt thereof can be appropriately purified by
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any purification method such as chromatography (e.g., gel
filtration chromatography, ion exchange chromatography,
reverse phase column chromatography, high performance
liquid chromatography, or affinity chromatography) .
[0272] 5. Compound having first bioorthogonal functional
group and second bioorthogonal functional group or salt
thereof

The present invention also provides a compound having
a first bioorthogonal functional group and a second
bioorthogonal functional group, represented by the
following Formula (4):

[Chemical Formula 78]

HG

Cs

(4)

B, La
T SRy

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La and Lg each independently represent a divalent

group,
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B1 represents a first biocorthogonal functional group,
and

B, represents a second bioorthogonal functional group,

or
a salt thereof.

[0273] In Formula (4), HG, CS, ring A, V, La, Lg, and D

are as described above in Formula (1). Therefore,

definitions, examples, and preferred examples of these
elements and other elements associated therewith are the
same as those described above in Formula (1).

[0274] B:1 represents a first biocorthogonal functional
group. The first bioorthogonal functional group is the
same as the bicorthogonal functional group described above.
Preferably, the bioorthogonal functional group is
preferably a group capable of efficiently reacting with a
thiol group (e.g., a maleimide residue, a halocarbonyl
group, or a thiol group).

[0275] B, represents a second biocorthogonal functional
group. The second bioorthogonal functional group is the
same as the bicorthogonal functional group described above.
[0276] In a specific embodiment, the biocorthogonal
functional group represented by B, may be a maleimide
residue, a thiol residue, a furan residue, a halocarbonyl
residue, an alkene residue, an alkyne residue, an azide
residue, or a tetrazine residue. Alternatively, the
biocorthogonal functional group represented by B; may be a
maleimide residue, a thiol residue, a furan residue, a
halocarbonyl residue, an alkene residue, an alkyne residue,
an azide residue, or a tetrazine residue. These
biocorthogonal functional groups are preferable because the
biocorthogonal functional groups have excellent reaction
efficiency and high versatility.

[0277] The second bioorthogonal functional group may be
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preferably a biocorthogonal functional group that does not

react with the first bioorthogonal functional group or has

low reactivity to the first bioorthogonal functional group.

In this case, an intermolecular reaction of the compound

represented by Formula (4) or a salt thereof can be

suppressed. Therefore, the first and second biocorthogonal

functional groups can be used in a combination in which the

first and second biocorthogonal functional groups do not

react with each other or have low reactivity to each other.

Such a combination of bicorthogonal functional groups is

well known in the art. For example, for a maleimide

residue, a thiol residue, a furan residue, a halocarbonyl

residue, an alkene residue, an alkyne residue, an azide

residue, and a tetrazine residue, which are preferred

biocorthogonal functional groups, examples of such a

combination are as follows.

[0278] [Table A]

Table A. Examples of combination of first and second bioorthogonal functional
groups which do not react with each other or have low reactivity to each other

First bioorthogonal
functional group

Second bioorthogonal functional group

Maleimide residue

Halocarbonyl residue, alkene residue, or alkyne residue

Thiol residue

Furan residue, alkene residue, alkyne residue,
azide residue, or tetrazine residue

Furan residue

Thiol residue, or halocarbonyl residue

Halocarbonyl residue

Maleimide residue, furan residue, alkene residue,
alkyne residue, azide residue, or tetrazine residue

Alkene residue

Maleimide residue, thiol residue, halocarbonyl residue, or alkyne
residue

Alkyne residue

Maleimide residue, thiol residue, halocarbonyl residue, or alkene
residue

Azide residue

Thiol residue, or halocarbonyl residue,

Tetrazine residue

Thiol residue, or halocarbonyl residue,

[0279] Preferably, the structural unit represented by

Formula (4) may be represented by the following Formula

(4") :

[Chemical Formula 79]
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g

Cs
T1 l (4")
N

B—1L 0
0 Ls
o ril/' '-».BE
R

wherein
HG, CS, ring A, Bi, and Bz are the same as those
represented in Formula (4), respectively,
5 Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and
Li1 and L, each independently represent a divalent
grelp; o
may be represented by the following Formula (4''):
10 [Chemical Formula 80]

RHG1HNN#JRHGZ

Lua
cs
(4")
T1
N
B—L7 0
3 .
o N~ B,

wherein
CS, ring A, Bi, and Bz are the same as those
represented in Formula (4), respectively,
15 Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally

comprising a hydrophilic group,
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Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent
group.
[0280] In these Formulas, Ruci, Rac2, Lag, Ri, Rz, Li, and
L, are as described above. Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above.
[0281] Preferably, the compound represented by Formula
(4) may be represented by the following Formula (4a):

[Chemical Formula 81]

i (4a)

By Lg
‘\LA V/ “---“B'2

wherein

HG, ring A, V, I1a, Ls, Bi, and Bz are the same as those
represented in Formula (4), respectively,

Lc represents a bond or a divalent group,

Xa and Xz each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
[0282] In Formula (4a), Lc, Xa, X, and W are as
described above in Formula (la). Therefore, definitions,

examples, and preferred examples of these elements and
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other elements associated therewith are the same as those
described above in Formula (la).

[0283] Preferably, the compound represented by Formula
(4a) may be represented by the following Formula (4b):

[Chemical Formula 82]

W (4b)

wherein

HG, ring A, V, ILa, Lg, Bi, and B, are the same as those
represented in Formula (4), respectively,

Lc and W are the same as those represented in Formula
(4a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0284] In Formula (4b), Ra and Rg are as described above
in Formula (1lb). Therefore, definitions, examples, and
preferred examples of these elements and other elements
associated therewith are the same as those described above
in Formula (1b).

[0285] Preferably, the compound represented by Formula
(4b) may be represented by the following Formula (4c):
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[Chemical Formula 83]

Ra
O
Rg
NH (4c)
Ry
\
E'I_{’ O
I 1 .
o T.ﬁ" '-.Bz
R
wherein

HG, ring A, Bi, and Bz are the same as those
5 represented in Formula (4), respectively,
Ra and Rg are the same as those represented in Formula
(4b), respectively,
Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and
10 Li1 and L, each independently represent a divalent
group.
[0286] In Formula (4c¢c),; Ri, Rz, L1, and Lz are as
described above in Formula (lc). Therefore, definitions,
examples, and preferred examples of these elements and
15 other elements associated therewith are the same as those
described above in Formula (lc).
[0287] Preferably, the compound represented by Formula
(4c) may be represented by the following Formula (44d):

[Chemical Formula 84]
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Ry
O W
Rg
NH (4d)
T1
M
B—1L7~ o)
o )‘\ Lz
o Tf 8,
Rz
wherein

ring A, Bi, and Bz are the same as those represented
in Formula (4), respectively,

Ra and Rg are the same as those represented in Formula
(4b), respectively,

Ri, Rz, Li, and Lz are the same as those represented in
Formula (4c), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Luc, Ruci,

and Rug2.
[0288] In Formula (4d), Lms, Ruci, and Racz are as
described above in Formula (1d). Therefore, definitions,

examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1d).

[0289] The compound of the present invention represented
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by Formula (4) or a salt thereof is useful as, for example,
an intermediate for production of the antibody derivative
of the present invention and the compound of the present
invention represented by Formula (3). The compound of the
present invention represented by Formula (4) or a salt
thereof is also useful, for example, for derivatization of
any substance such as a biomolecule (e.g., a protein such
as an antibody, a saccharide, a nucleic acid, or a lipid)
or a functional substance.

[0290] In one embodiment, the compound having a first
biocorthogonal functional group and a second biocorthogonal
functional group or a salt thereof can be produced, for
example, by causing the compound having a bioorthogonal
functional group or biocorthogonal functional groups,
represented by Formula (6) or a salt thereof to react with
an appropriate compound having B; (e.g., a compound
represented by Bi1-Li1-NH-R1} (FIGS. 4 and 5). Definitions,
examples, and preferred examples of Bi, Li, and R; are as
described above.

[0291] In another embodiment, the compound having a
first biocorthogonal functional group and a second
biocorthogonal functional group or a salt thereof can be
produced, for example, by causing the compound having a
biocorthogonal functional group or bioorthogonal functional
groups, represented by Formula (7) or a salt thereof to
react with an appropriate compound having Lg-B, (for
example, by causing the compound having a bioorthogonal
functional group or biocorthogonal functional groups,
represented by Formula (7) or a salt thereof to react with
bis(4-nitriphenyl) carbonate and N,N-diisopropylethylamine
(DIPEA), and then causing the resulting product to react
with a compound represented by B:-L>-NH-R:; (FIGS. 4 and 5).

Definitions, examples, and preferred examples of Bz, L,
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and Ry are as described above.
[0292] The reaction can be performed in an appropriate
reaction system, for example, in an organic solvent system
or an aqueous solution (e.g., buffer) system at an
appropriate temperature (e.g., about 15°C to 200°C). The
reaction system may comprise an appropriate catalyst. The
reaction time is e.g., 1 minute to 20 hours, preferably 10
minutes to 15 hours, more preferably 20 minutes to 10
hours, and still more preferably 30 minutes to 8 hours. Of
course, such a reaction can also be performed under the
mild condition described above.
[0293] Production of the compound having a first
biocorthogonal functional group and a second biocorthogonal
functional group or a salt thereof can be confirmed by, for
example, NMR, HPLC, or mass spectrometry, depending on a
specific raw material thereof and the molecular weight of a
product. Such a compound or a salt thereof can be
appropriately purified by any purification method such as
chromatography (e.g., gel filtration chromatography, ion
exchange chromatography, reverse phase column
chromatography, high performance liquid chromatography, or
affinity chromatography).
[0294] 6. Series of compounds or salts thereof

(1) Compound or salt thereof

The present invention also provides a compound
represented by the following Formula (5):

[Chemical Formula 85]
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HG

()

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La represents a divalent group, and

X and Y each independently represent a monovalent
grelp; o

a salt thereof.
[0295] In Formula (5), HG, CS, ring A, V, and La are as
described above in Formula (1). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1).
[0296] X and Y each independently represent a monovalent
group. The monovalent group is as described above.
[0297] Preferably, the structural unit represented by
Formula (5) may be represented by the following Formula

Lot :
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[Chemical Formula 86]
HG
CS

(5

wherein
HG, CS, ring A, X, and Y are the same as those
5 represented in Formula (5), respectively, or
may be represented by the following Formula (5''):

[Chemical Formula 87]

RHGT\N/RHGZ
Lle
cs
(5"
X
O
5 v
wherein
10 CS, ring A, X, and Y are the same as those represented

in Formula (5), respectively,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

15 Ly represents a bond or a divalent group optionally
comprising a hydrophilic group-.
[0298] In these Formulas, Rusi, Rusz2, and Lgs are as
described above. Therefore, definitions, examples, and
preferred examples of these elements and other elements

20 associated therewith are the same as those described above.
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[0299] Preferably, the compound represented by Formula
(5) may be represented by the following Formula (5a):

[Chemical Formula 88]

W (5a)

5 wherein
HG, ring A, V, La, X, and Y are the same as those
represented in Formula (5), respectively,
Lc represents a bond or a divalent group,
Xa and Xg each independently represent an amino acid
10 residue, and
W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
[0300] In Formula (5a), Lc, Xa, Xg, and W are as
described above in Formula (la). Therefore, definitions,
15 examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (la).
[0301] Preferably, the compound represented by Formula
(5a) may be represented by the following Formula (5b):
20 [Chemical Formula 89]
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A (5b)

wherein

HG, ring A, V, ILa, X, and Y are the same as those
represented in Formula (5), respectively,

Lc and W are the same as those represented in Formula
(5a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Re represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0302] In Formula (5b), Ra and Rg are as described above
in Formula (1lb). Therefore, definitions, examples, and
preferred examples of these elements and other elements
associated therewith are the same as those described above
in Formula (1b).

[0303] Preferably, the compound represented by Formula
(5b) may be represented by the following Formula (5c):

[Chemical Formula 90]
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Rg

NH (5¢c)

wherein
HG, ring A, X, and Y are the same as those represented
in Formula (5), respectively, and
5 Ra and Rg are the same as those represented in Formula
(5b), respectively.
[0304] Preferably, the compound represented by Formula
(5c) may be represented by the following Formula (5d):

[Chemical Formula 91]

RHG'\\NfﬁLHijﬁﬁj
| o]
Rue2 HN%

R NH

A

§)
Rg
NH (5d)
X
7
10 8] Y
wherein

ring A, X, and Y are the same as those represented in
Formula (5), respectively,

Ra and Rg are the same as those represented in Formula
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(5b), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Luc, Ruci,

and Rug2.
[0305] In Formula (5d), Lus, Raci, and Rug2 are as
described above in Formula (1d). Therefore, definitions,

examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1d).
[0306] The compound represented by Formula (5) or a salt
thereof is useful as, for example, synthetic intermediates
of the conjugate and the antibody derivative of the present
invention and another compound of the present invention.
[0307] The compound represented by Formula (5) or a salt
thereof can be produced, for example, by causing a compound
represented by the following Formula (5-1):
[Chemical Formula 92]
HG
| (5-1)

cs'

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group, and

CS' represents a reactive divalent group comprising a
cleavable site, or

a salt thereof

to react with a compound represented by the following
Formula (5-2)

[Chemical Formula 93]
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wherein

ring A represents a divalent aromatic ring group
capable of reacting with CS' and optionally having a
substituent, and

X and Y each independently represent a monovalent
group, Or

a salt thereof. Definitions, examples, and preferred
examples of HG and the cleavable site and the divalent
group in CS' in Formula (5-1) and ring A, La, V, X, and Y
in Formula (5-2) are as described above. Such a reaction
can be performed under a similar condition to the reaction
condition described above for production of the compound
having a first bioorthogonal functional group and a second
bioorthogonal functional group or a salt thereof.
[0308] Preferably, the compound represented by the
formula (5-1) may be represented by the following formula
(5=1") 2

[Chemical Formula 94]

HN
R NH (5-1)

Rg
OH
wherein
HG represents a hydrophilic group or a monovalent

group comprising a hydrophilic group,
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Ra represents a side chain of a valine residue, and
Rp represents a side chain of a citrulline residue or
an alanine residue.
[0309] Preferably, the compound represented by the
formula (5-2) may be represented by the following formula
(5=2"'):
[Chemical Formula 95]

NH,

(5-2°)

wherein

ring A represents a divalent aromatic ring group
optionally having a substituent, and

X and Y each independently represent a monovalent
group.
[0310] (2) Compound having biocorthogonal functional
group or bioorthogonal functional groups, represented by
Formula (6), or salt thereof

The present invention also provides a compound having
a bioorthogonal functional group or biocorthogonal
functional groups, represented by the following Formula
(6) :
[Chemical Formula 96]

HG

I
cs

(6)

Le
I VT e,

wherein

HG represents a hydrophilic group or a monovalent
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group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

Lz and Lg each independently represent a divalent
group,

X represents a monovalent group, and

B, represents a biocorthogonal functional group, or

a salt thereof.
[0311] In Formula (6), HG, CS, ring A, V, La, and Lg are
as described above in Formula (1). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1).
[0312] The monovalent group represented by X is as
described above.
[0313] The biocorthogonal functional group represented by
B, is as described above.
[0314] Preferably, the compound represented by Formula
(6) may be represented by the following Formula (6'):

[Chemical Formula 97]
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HG
Cs

(6"

wherein
HG, CS, ring A, and X are the same as those
represented in Formula (5), respectively,
5 R2 represents a hydrogen atom or a monovalent group,
L, represents a divalent group, and
B2 represents a bioorthogonal functional group, or
may be represented by the following Formula (6''):
[Chemical Formula 98]

RHm\N,«RHGz

Lyg

CS

(6")

)\ L
2

8] N
1o S
wherein
CS, ring A, X are the same as those represented in
Formula (5), respectively,
Ruc1 and Rugz each independently represent a hydrogen

15 atom, a hydrophilic group, or a monovalent group optionally

comprising a hydrophilic group,
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Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ro represents a hydrogen atom or a monovalent group,

L, represents a divalent group, and

B2 represents a bioorthogonal functional group.
[0315] In these Formulas, Rusci, Rus2, Lus, Rz, L2, and B2
are as described above. Therefore, definitions, examples,
and preferred examples of these elements and other elements
associated therewith are the same as those described above.
[0316] Preferably, the compound represented by Formula
(6) may be represented by the following Formula (6a):

[Chemical Formula 99]

Le
|

)(A\

W (6a)

wherein

HG, ring A, V, La, X, L, and Bz are the same as those
represented in Formula (6), respectively,

Lc represents a bond or a divalent group,

Xa and Xg each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
[0317] In Formula (6a), Lc, Xa, X, and W are as
described above in Formula (la). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those

described above in Formula (la).
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[0318] Preferably, the compound represented by Formula
(6ba) may be represented by the following Formula (6b):
[Chemical Formula 100]

W (6b)

L
e - B\_‘
LA Vv Bs

wherein

HG, ring A, V, La, X, L, and Bz are the same as those
represented in Formula (6), respectively,

Lc and W are the same as those represented in Formula
(6a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0319] In Formula (6b), Ra and Rg are as described above
in Formula (1lb). Therefore, definitions, examples, and
preferred examples of these elements and other elements
associated therewith are the same as those described above
in Formula (1b).

L0320 Preferably, the compound represented by Formula
(6b) may be represented by the following Formula (6c):
[Chemical Formula 101]
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Ra
Q
Rs
NH (6c)
X
0
o )\ Lz
(0] N7 ~B,
Rz
wherein

HG, ring A, X, and Bz are the same as those
represented in Formula (6), respectively,

Ra and Rg are the same as those represented in Formula

(6b), respectively,

Ro represents a hydrogen atom or a monovalent group,

and

L, represents a divalent group.
[0321] In Formula (6c), Rz and L2 are as described above
in Formula (lc). Therefore, definitions, examples, and

preferred examples of these elements and other elements
associated therewith are the same as those described above
in Formula (lc).

[0322] Preferably, the compound represented by Formula
(6c) may be represented by the following Formula (6d):
[Chemical Formula 102]
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Ry
(0]
Rg
NH (6d)
X
0]
o) La
o IT;' g,
Rz
wherein

ring A, X, and Bz are the same as those represented in
Formula (6), respectively,

Ra and Rg are the same as those represented in Formula
(6b), respectively,

R and Lz are the same as those represented in Formula
(6c), respectively,

Ly represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Luc, Ruci,

and Rug2.
[0323] In Formula (6d), Lms, Rusci, and Racz are as
described above in Formula (1d). Therefore, definitions,

examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1d).

[0324] The compound represented by Formula (6) or a salt
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thereof is useful as, for example, synthetic intermediates
of the conjugate and the antibody derivative of the present
invention and a predetermined compound of the present
invention. Such a compound or a salt thereof are also
useful, for example, for derivatization of a functional
substance.
[0325] The compound represented by Formula (6) or a salt
thereof can be produced, for example, by causing the
compound represented by Formula (5) or a salt thereof to
react with an appropriate compound having Lg-B, (for
example, by causing the compound represented by Formula (5)
or a salt thereof to react with bis(4-nitriphenyl)
carbonate and N,N-diisopropylethylamine (DIPEA), and then
causing the resulting product to react with a compound
represented by By-L;-NH-Rz (FIGS. 4 and 5). Definitions,
examples, and preferred examples of Bz, Lz, and Ry are as
described above. Such a reaction can be performed under a
similar condition to the reaction condition described above
for production of the compound having a first bioorthogonal
functional group and a second bioorthogonal functional
group or a salt thereof.
[0326] (3) Compound having bioorthogonal functional
group or bioorthogonal functional groups, represented by
Formula (7) or salt thereof

The present invention also provides a compound having
a biocorthogonal functional group or bioorthogonal
functional groups, represented by the following Formula
(7):
[Chemical Formula 103]
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Ol

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site by cathepsin B,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La represents a divalent group,

Y represents a monovalent group, and

B1 represents a bioorthogonal functional group, or

a salt thereof.
[0327] In Formula (7), HG, CS, ring A, V, and La are as
described above in Formula (1). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1).
[0328] The monovalent group represented by Y is as
described above.
[0329] The bioorthogonal functional group represented by
B:1 is as described above.
[0330] Preferably, the compound represented by Formula
(7) may be represented by the following Formula (7'):
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[Chemical Formula 104]
HG

(7')

wherein
HG, CS, ring A, V, and Y are the same as those
5 represented in Formula (5), respectively,
Ri1 represents a hydrogen atom or a monovalent group,
L1 represents a divalent group, and
B:1 represents a bioorthogonal functional group, or
may be represented by the following Formula (7''):
10 [Chemical Formula 105]

Rugi~_ _-Phez

|
Cs
(7)
R
r
N

m
"\
—_—

wherein
CS, ring A, V, and Y are the same as those represented
in Formula (5), respectively,

15 Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

20 Ri1 represents a hydrogen atom or a monovalent group,
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L1 represents a divalent group, and

B1 represents a bioorthogonal functional group.
[0331] In these Formulas, Ruaci, Rugz, Lwg, Ri, Li, and B3
are as described above. Therefore, definitions, examples,
and preferred examples of these elements and other elements
associated therewith are the same as those described above.
[0332] Preferably, the compound represented by Formula
(7) may be represented by the following Formula (7a):
[Chemical Formula 106]

" (7a)

wherein

HG, ring A, V, 1a, Y, and B:1 are the same as those
represented in Formula (7), respectively,

Lc represents a bond or a divalent group,

Xa and Xz each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
[0333] In Formula (7a), Lc, Xa, Xg, and W are as
described above in Formula (la). Therefore, definitions,
examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (la).
[0334] Preferably, the compound represented by Formula
(7a) may be represented by the following Formula (7b):
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[Chemical Formula 107]

W (7b)

wherein

HG, ring A, V, 1a, Y, and B:1 are the same as those
represented in Formula (7), respectively,

Lc, Xa, Xs, and W are the same as those represented in
Formula (7a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue.

[0335] In Formula (7b), Ra and Rg are as described above
in Formula (1lb). Therefore, definitions, examples, and
preferred examples of these elements and other elements
associated therewith are the same as those described above
in Formula (1b).

L0336 Preferably, the compound represented by Formula
(7b) may be represented by the following Formula (7c):
[Chemical Formula 108]
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R,
0.
Rs
NH (7¢)
Tl
N
B—L7 c|:u
(] Y
wherein

HG, ring A, Y, and B:1 are the same as those
represented in Formula (7), respectively,

Ra and Rg are the same as those represented in Formula
(7b), respectively,

R1 represents a hydrogen atom or a monovalent group,
and

L1 represents a divalent group.
[0337] In Formula (7c), Ri1 and L; are as described above
in Formula (lc). Therefore, definitions, examples, and
preferred examples of these elements and other elements
associated therewith are the same as those described above
in Formula (lc).
[0338] Preferably, the compound represented by Formula
(7c) may be represented by the following Formula (7d):
[Chemical Formula 109]
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Ra
0
Rg
NH (7d)
T1
N
Bi—i%" cI)
o Y
wherein

ring A, Y, and B:1 are the same as those represented in
Formula (7), respectively,

Ra and Rg are the same as those represented in Formula
(7b), respectively,

Ri1 and Li are the same as those represented in Formula
(7c), respectively,

Luc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Lug, Ruci,

and Rug2.
[0339] In Formula (7d), Lrs, Raci, and Rus2z are as
described above in Formula (1d). Therefore, definitions,

examples, and preferred examples of these elements and
other elements associated therewith are the same as those
described above in Formula (1d).

[0340] The compound represented by Formula (7) or a salt
thereof is useful as, for example, synthetic intermediates

of the conjugate and the antibody derivative of the present
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invention and a predetermined compound of the present
invention. Such a compound or a salt thereof is also
useful, for example, for derivatization of any substance
such as a biomolecule (e.g., a protein such as an antibody,
a saccharide, a nucleic acid, or a lipid).

[0341] The compound represented by Formula (7) or a salt
thereof can be produced, for example, by causing the
compound represented by Formula (7) or a salt thereof to
react with an appropriate compound having B; (e.g., a
compound represented by Bi-Li-NH-R1) (FIGS. 4 and 5).
Definitions, examples, and preferred examples of Bi, Li,

and R1 are as described above. Such a reaction can be
performed under a similar condition to the reaction
condition described above for production of the compound
having a first biocorthogonal functional group and a second
biocorthogonal functional group or a salt thereof.

[0342] Production of the compound represented by Formula
(5), (6), or (7) or a salt thereof can be confirmed by, for
example, NMR, HPLC, or mass spectrometry, depending on a
specific raw material thereof and the molecular weight of a
product. Such a compound or a salt thereof can be
appropriately purified by any purification method such as
chromatography (e.g., gel filtration chromatography, ion
exchange chromatography, reverse phase column
chromatography, high performance liquid chromatography, or

affinity chromatography).

Examples

[0343] Next, the present invention will be described in
more detail by describing Examples, but the present
invention is not limited to the following Examples.

[0344] The following peptides, Ac-Glu(0OtBu)-Val-Cit-OH,
Z-Glu (OtBu)-Val-Cit-0H, Ac-Glu(0OtBu)-Glu(0OtBu)-Val-Cit-0H,
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and SCA (OtBu)-Glu (OtBu)-Val-Cit-OH in Example 1 were all
prepared by methods similar to each other. Note that
SCA (OtBu) stands for mono-tert-butyl succinate, and SCA
stands for succinic acid.

By peptide solid phase synthesis using C1-TCP (C1)
ProTide Resin (CEM) by a Fmoc method, a compound in which
an N-terminal was capped with an acetyl group and a
compound in which an N-terminal was capped with succinic
acid were prepared, and stirred overnight with a solution
of 20% HFIP/dichloromethane to perform cutting out from the
resin while an amino acid side chain was protected. The
resin was removed by filtration, and the solution was
concentrated. Thereafter, the concentrate was purified by
preparative HPLC to obtain a peptide as a product.

[0345] Ac-Glu (OtBu) -Val-Cit-0H

[0346] 'H NMR (400 MHz, DMSO-

de)012.50 (brs, 1H),8.22(d,J=7.2Hz,1H),8.05(d,J=8.0Hz,1H),7.6
9(d,J=8.8Hz,1H),5.95-5.93(m,1H),5.38 (brs,2H),4.33-
4.27(m,1H) ,4.22-4.18 (m,1H) ,4.15-4.10(m, 1H) ,2.96-
2.%5(m,2H),2.25-2.1%(m,2H),2.00-1.93 (m,1H),1.8%9-
1.80(m,4H),1.73-1.66(m,2H),1.61-1.51(m,1H),1.46-
1.34(m,11H),0.86(d,J=6.8Hz,3H),0.83(d,J=6.8Hz, 3H) .

[0347] MS(ESI)m/z:502.30 [M+H]*
[0348] Z-Glu (OtBu)-Val-Cit-0OH
[0349] 1H NMR (400 MHz,DMSO-d¢)d12.50 (brs, 1H),7.93~

7.37(m,8H),6.05-6.00(m,1H),5.44(brs,2H),5.08(s,2H),4.17-
3.81(m,3H),3.00-2.90(m,2H),2.31-2.27 (m,2H),2.10-
1.34(m,16H),0.89-0.83 (m, 6H) .

[0350] MS(ESI)m/z:594.30 [M+H]*
[0351] Ac-Glu (OtBu) -Glu (OtBu)-Val-Cit-OH
[0352] IH NMR (400 MHz, DMSO-

d¢)812.50 (brs,1H),8.21(d,J=7.2Hz,1H),8.08(d,J=8.0Hz,1H), 8.0
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4(d,J=8.0Hz,1H),7.68(d,J=8.0Hz,1H),5.95(brs,1H),5.37 (brs, 2H
),4.32-4.19(m,3H) ,4.16-4.11 (m,1H),2.98-2.94 (m,2H) ,2.27-
2.13(m,4H),2.00-1.79(m,5H),1.76-1.52(m,5H) ,1.42-
1.36(m,20H),0.86(d,J=6.8Hz,3H),0.82(d,J=6.8Hz, 3H).

[0353] MS(ESI)m/z:687.35[M+H]*
[0354] SCA (OtBu) -Glu (OtBu)-Val-Cit-OH
[0355] IH NMR (400 MHz, DMSO-

d¢)812.70 (brs,1H),8.21(d,J=7.2Hz,1H),8.05(d,J=8.0Hz,1H),7.6
8(d,J=8.8Hz,1H),5.96 (brs,1H),5.25(brs,2H),4.35-
4.30(m,1H),4.21-4.18(m,1H),4.15-4.10(m, 1H),2.98-
2.94(m,2H),2.40-2.28(m,4H),2.24-2.18(m,2H) ,2.01-
1.93(m,1H),1.90-1.81 (m,1H),1.73-1.63(m,2H),1.61-
1.51(m,1H),1.40-
1.31(m,20H),0.86(d,J=6.8Hz,3H),0.83(d,J=6.8Hz, 3H).

[03506] MS(ESI)m/z:616.30[M+H]*
[0357] Ac-Glu (0tBu)-Val-Ala-0H
[0358] 1H NMR (400 MHz, DMSO-

d¢)812.50 (brs,1H),8.25(d,J=6.8Hz, 1H),8.03(d,J=8.0Hz,1H),7.6

8(d,J=9.2Hz,1H),4.33-4.27 (m,1H) ,4.22-4.16(m,2H) ,2.23-

2.18(m,2H),1.99-1.94(m,1H),1.89-1.80(m,4H),1.73-

1.65(m,1H),1.39(s,9H),1.27(d,J=7.2Hz,3H),0.87(d,J=6.8Hz, 3H)

,0.83(d,J=6.8Hz, 3H) .

[0359] MS(ESI)m/z:416.20 [M+H]*

[0360] Example 1: Synthesis of Linker-payload mimic
(1-1) Synthesis of Linker-payload mimic (1)
Linker-payload mimic (1) was synthesized as follows.

[Chemical Formula 110]
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H
OH N. -0
MNH
AL R o
N " N
Il > UUR S ¢ &
i LS RSe
‘NWNGO :
@]
Linker-payload mimic (1)
[0361] (1-1-1) Synthesis of alcohol (2)

[Chemical Formula 111]

HaN i
. t-Bu M
. ﬂ? OH vTﬁ
Oa, Of-Bu NausO NH;
MeO™ 0 ,ﬁ. n\ji
NH, - N Aoy
H g A _Hun

(8] H s
Ay N"‘;JLN 0 HATU, collidine, DMF
H o A H on H
Alcohol (2) Me 0
[0362] Ac-Glu (OtBu)-Val-Cit-OH (19.9 mg, 39.7 umol) was

dissolved in N,N-dimethylformamide (400 pL), and 1-
[bis (dimethylamino) methylene]-1H-1,2,3,-triazolo[4,5-b]
pyridinium 3-oxide hexafluorophosphate (18.1 mg, 47.6 pmol)

and 2,4,6-trimethylpyridine (6.27 pL, 47.6 umol) were added
thereto. The mixture was stirred at room temperature for
ten minutes. Subsequently, methyl 4-aminomandelate (8.63
mg, 47.6 pumol) was added thereto, and the mixture was
stirred at room temperature for 21.5 hours, and then
purified by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
The residue was freeze-dried to obtain the alcochol (2)

(28 .5 mg, gquant).

[0363] 1H NMR (400 MHz,DMSO-d¢)09.95(s,1H),8.07(d,J=7.4
Hz,1H),7.99(d,J=8.0 Hz,1H),7.66(d,J=8.4 Hz,1H),7.50(d,J=8.4
Hz,2H) ;1 .29(d,J=8:4
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1E55]

Bz, 2H) ;3.92(bre, lH),5.36(brs,2H),5:01 (=g, 1lH) ,4:.34=

d.29 M 1H) 3d 264 .20 (MgzlH) pd s 14~4 .10 (M 1B) #3533 (8 3H) »3.00=
2:83 (M, 28) ;4 ,18~2: 13 (M 2H) 1, 94~=1.89 (M, 20) 1,84~

123 fm, 1 7R} ;U079 1d »J8.80z,30) ;0. 75{dJ=6.8H=z;3H) «

[0364] MS(EST)f/z:665.30[MtH]*

[0365] (1-1-2) Synthesis of pyrene (3)

[Chemical Formula 112]

H
t-Bu MTﬁ
0 40 L
_JLN NEJLN 0
H o _A_H HN

Alcohol (2) MeO™ 0

QAT
18]

Y DIPEA, DMF

H.U’LH ge@

Sarcosine-Pyrene
' HOBt, DIPEA

OH

H
Ot-Bu N. O
NH,
AR (o
ﬁ o £ ﬁ HN
P
| 9]
Cep gy
H
Me DO
Pyrene (3}
[0366] The alcohol (2) (28.5 mg) obtained in (1-1-1) was

dissolved in N,N-dimethylformamide (430 pL), and the

solution was stirred under ice cooling for five minutes.
Thereafter, bis(4-nitrophenyl) carbonate (26.6 mg, 85.7
pmol) and N,N-diisopropylethylamine (11.1 pL, 64.4 pmol)
were added thereto, and the mixture was stirred at room

temperature for 1.5 hours. As a result of tracking the
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reaction by LCMS, a remaining raw material was found.
Therefore, bis(4-nitrophenyl) carbonate (13.3 mg, 42.9
pmol) and N,N-diisopropylethylamine (5.54 pL, 32.2 pumol)
were further added thereto, and the mixture was stirred at
room temperature for five hours. Thereafter, the mixture
was ice-cooled. Sarcosin-Pyrene (64.9 mg, 215 pmol), 1-
hydroxybenzotriazole (8.7 mg, 64 umol), and N,N-

diisopropylethylamine (57.2 pL, 333 pumol) were added
thereto, and the mixture was stirred at room temperature
for 16 hours. After the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.

The residue was freeze-dried to obtain the pyrene (3) (26.1

mg, 26.3 pmol).

[0367] 'H NMR (400 MHz,DMS0-ds)610.09-10.07 (m, 1H),8.63-
8.60(m,1H),8.33-7.65(m,13H),7.60-7.57(m,2H) ,7.37-
7.32(m,2H),5.94-5.91 (m, 1H),5.72-

5.70 (m,1H),5.37 (brs,2H),4.98-4.96 (m,1H) ,4.93-
4.00(m,4H),3.85-3.75(m, 1H),3.56-3.55(m,3H),2.97-
2.87(m,5H),2.17-2.13(m,2H),1.93-1.17(m, 19H),0.80-
0.73(m, 6H) .

[0368] MS(ESI)m/z:993.40 [M+H]*

[0369] (1-1-3) Synthesis of pyrene (4)

[Chemical Formula 113]
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H
[a] t-Bu N
MH2

A, Hﬁg
70 A, HN | © ‘@
LSS PP

Me
Pyrene (3)
LiOH, THF, H,O
) H
-Bu M
NH,

S LA L,
M M
H

~ ””]ofuﬁ oo

Pyrene (4)
[0370] Pyrene (3) (10.8 mg, 10.9 pmol) was dissolved in

tetrahydrofuran (700 pL) and water (400 pL), and the
solution was stirred under ice cooling for five minutes.

Thereafter, a 1 M lithium hydroxide aqueous solution (109

uL, 109 umol) was added thereto, and the mixture was
stirred at room temperature for one hour. After completion
of the reaction, the pH was adjusted to about 6 using 0.1 M
hydrochloric acid, and purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under

reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the pyrene (4) (4.5 mg, 4.6 pmol).

[0371] 1H NMR (400 MHz,DMSO-ds)0613.05 (brs, 1H),10.08~-
L0:05 (i, 1H),; 8+ 62=8:59 (i, 1H),8.33=7:56 (i, L5H) T+ 37=

129 (M, 2H) ,;8.92(brg, 1H),5+61-5:60 (m, 1H), 526 (brs,2H) ,4:98-
4,03 (m,5H) ;3 .88=3.74 (m,1H);2.99=2.83 (m,5H) 2 .15=

2ol S (Mp2H) el 895=1 04 (Mpl9H) , 0 8d4=0 473 (10, 6H) «
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[0372] MS (ESI)m/z:979.40 [M+H]*
[0373] (1-1-4) Synthesis of pyrene (5)
[Chemical Formula 114]

H

-Bu N0

i

. I NH,
A ;N\;JLN ;
H o A HHN

Pyrene (4)

0
(,i :MWHHz
0

PyBOP, DIPEA, DMF

,&J{ V&H
S
&WN A

Pyrene (5)
[0374] Pyrene (4) (3.7 mg, 3.8 umol) was dissolved in
N,N-dimethylformamide (400 pL). Thereafter, the solution
was ice-cooled, and N,N-diisopropylethylamine (1.9 pL, 11
pmol) and 1lH-benzotriazol-l-yloxy tripyrrolidinophosphonium

hexafluorophosphate (2.9 mg, 5.6 pmol) were added thereto.
Next, N-(5-aminopentyl) maleimide hydrochloride (1.3 mg,
5.7 pmol) was added thereto, the temperature was returned
to room temperature, and the mixture was stirred for two
hours. After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A

fraction comprising a product was collected and
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concentrated under reduced pressure to remove acetonitrile.

Thereafter, the resulting residue was freeze-dried to

obtain pyrene (5) (1.3 mg, 1.1 pmol).

[0375] 10 NMR (400 MHz,DMB0-ds)810.02-9,99 (m,1H),8+85-
7:88 (m,14H) ,7:67=7:65 (m, 1H) ,7:60=-7:861 (m,2H) ,7«33=

P 27 s 2H) ;8. Bl=5.87 (m; 2H0) ;5. 82=8. 91 (m,1BY ;5 .63

5«62 (My lHY y5.36(brs, 2H) , 5. 07-4,92 (M, 28) , 4.35-
3.76(m,5H) ,3.18-3.14 (m,1H) ,2.99-2.83 (m, 7H) ,2.17-

2.3 (mp2H) p 1. 8521 . 89 (mplH) 1. 8521 .72 (mzdH) ;1. 66=

146 (m,;3H) ;1:40-1.17 (m,15H),1.05-1,01 (m, 2H) , 0. 83—

0,73 (m,6H) .

[0376] M3 (EST)m/z:1143 .45 [MiH]*

[0377] (1-1-5) Synthesis of Linker-payload mimic (1)

[Chemical Formula 115]

H
o] t-Bu N‘f’o
NH,
0 0
H
J N\E,tLN(;o
U L e R O
LAS A > e
1 NWH 00
(8] Pyrene (5)
4 M HCI / dioxane
H
Q H N\FD
0 4 0 NH3
AR
H = H

é;, rrdy

Linker-payload mimic (1)

[0378] To pyrene (5) (2.2 mg, 1.9 pumol), 1,4-dioxane



10

15

20

25

162

(380 pL) and a 4 M hydrogen chloride/dioxane solution (95

uL, 380 umol) were sequentially added, and the mixture was
stirred at room temperature for four hours. After ice
cooling, N,N-diisopropylethylamine (71.8 pL, 418 umol) was
added thereto, and the mixture was stirred at room
temperature for 10 minutes. The reaction solution was
purified by reverse phase preparative chromatography, a
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.

Thereafter, the residue was freeze-dried to obtain Linker-
payload mimic (1) (2.1 mg, 1.9 pmol).

[0379] 1H NMR (400 MHz,DMSO-ds)0612.06 (brs,1H),10.03-
1000 (m,1H),8.84-7.88 (m, 14H) ,7.67-7.64(m,1H),7.56-
(I 2 H) G 7 38T 20 {m ZB) 760902687 (s 2H) 505 82=

« 90 (Hy LHY 5. 63-8.61 (M, 18} ,5.26(brg, £H) , 5. 08=-

« 96 (m, 2H) ;4 .35=3, 76 {m, 58) ;3 .18=3.14 (m,1H) ,2.97=

B3 My ) 52 20225 L6 mp 2H) 5 1 93=1 .88 (mplH) pl- 8l=

a8 (MyA4H) 7169183 (Mp3H) ;L3811 (M 0H) 71+ 08—

Ol (m80) 0. 81=0s73 {m, 60) s

[ N A BT S G ) I

[0380] MS(ESI)m/z:1087 .45 [M+H]*
[0381] (1-2) Synthesis of Linker-payload mimic (6)
Linker-payload mimic (6) was synthesized as follows.
[Chemical Formula 116]
O, OH HO
0 fH?

* X
O'LLN ”\’u‘u
RS EP . g
. ,

(o]
Linker-payload mimic (6)

.5

[0382] (1-2-1) Synthesis of alcohol (7)
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[Chemical Formula 117]

HaN T
OH t-Bu N

H
; N
Oy, Ot-Bu Nag® s ! Hz
ﬂfﬂ NH, X Ni N o
NN NN HATU, collidine i L
H g A" on DMF H
Alcohol (7)  Me
[0383] Z-Glu (t-Bu)-vVal-Cit-OH (50.0 mg, 84.3 umol) was

dissolved in N,N-dimethylformamide (1.5 mL), and 1-
[bis (dimethylamino) methylene]-1H-1,2,3,-triazolo[4,5-b]
pyridinium 3-oxide hexafluorophosphate (38.4 mg,101 pmol)

and 2,4,6-trimethylpyridine (13.3 pL, 101 pmol) were added
thereto. The mixture was stirred at room temperature for

ten minutes. Subsequently, methyl 4-aminomandelate (18.3

mg, 101 umol) was added thereto, and the mixture was
stirred at room temperature for 16 hours, and then purified
by reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was

freeze-dried to obtain the alcohol (7) (49.1 mg, 64.9

pumol) .

[0384] 'H NMR (400 MHz,DMSO-ds)610.04-9.95(m, 1H),8.40-
728 (m,;12H) , 6.00-5:87 (m, LH),5.43 (bre,2H) ;5:08=

4,97 Mz 380) ¢4 43~4 .37 (fia1H) ¢4« 28—4 .20 (M 1H) ;4 16~

4.08 (m,1H),3.60-3:59(m,38),3.04~2:91 (m,2H) ,2 .26~

2e 20 iy 2H) 2 . 03=1. 22 (m; 160}, U-88=0.78 (m; 6H} -

[0385] MS(EST)f/ =z 797 .30 [ MtH]*

[0386] (1-2-2) Synthesis of pyrene (8)

[Chemical Formula 118]
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t-Bu NegO
Q .- Bk
A NEJLN
H o A HwN
(L on
Alcohol (7) MeO”™ S0
Y DIPEA, DMF

Huﬁ QGOO

Sarcosine-Pyrene
Y HOBt, DIPEA

H
N

SWe

Pyrene (B)
[0387] Alcohol (7) (44.6 mg, 58.9 pumol) was dissolved in
N,N-dimethylformamide (650 pL), and the solution was
stirred under ice cooling for five minutes. Thereafter,
bis(4-nitrophenyl) carbonate (53.8 mg, 177 pmol) and N,N-
diisopropylethylamine (22.5 pL, 133 pmol) were added

thereto, and the mixture was stirred at room temperature

for four hours. Thereafter, the mixture was ice-cooled.
Sarcosin-Pyrene (89.1 mg, 295 umol), l-hydroxybenzotriazole
(11.9 mg, 88.4 umol), and N,N-diisopropylethylamine (77.7

pL, 457 umol) were added thereto, and the mixture was
stirred at room temperature for 18 hours. After the
reaction, purification was performed by reverse phase

preparative chromatography. A fraction comprising a
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product was collected and concentrated under reduced

pressure to remove acetonitrile. The residue was freeze-
dried to obtain the pyrene (8) (49.2 mg, 45.3 pmol).

[0388] 10 NMR (400MHz,DMS0-d6)610,11-9,97 (m, 1H) ,8.64~
8+60 (m,18) ,8,36~7:98 (m,11H), ¥:82-T7:74(m,1H),7 .65~

T 3T (i 280) ¢ 7 . 49=7 . 19 (m, BHY 5. 81l=58. 20 (m,1B) ;5. 72=

570 (m,1H} ,5:.36(brs,2H),4.98-4.86(m, 4H) ,4:41-

4,00Cn, 4H) ;3 .85~2, 18 (t, LH) ;2 ,856=3.54 (m,2H) , 2. Q0=

20 (my BR) 2 . 19=2.12 {m,; 28) 1. 82=1, 17 {m;16H), 0, 80=

18 0:.73{m,;%H)

[0389] MS (BESI)m/=:1085,.45 [MiH]*

[0390] (1-2-3) Synthesis of pyrene (9)
[Chemical Formula 119]

eeaghrer

Pyrene (8)

LiOH, THF, H,0
H
N

9] t-Bu
0 w0
. N\E'JLN 0
H AN BN

NH,

E,.!.Viﬁ @OQQ

Pyrene (9)

H 0

125 [0391] Pyrene (8) (44.8 mg, 41.3 pmol) was dissolved in
tetrahydrofuran (3.75 mL) and water (1.25 mL), and the

solution was stirred under ice cooling for five minutes.



10

15

166

Thereafter, lithium hydroxide monohydrate (8.7 mg, 210

pmol) was added thereto, and the mixture was stirred at
room temperature for four hours. After completion of the
reaction, the pH was adjusted to about 6 using 0.1 M
hydrochloric acid, and purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under

reduced pressure to remove acetonitrile. The residue was

freeze-dried to obtain the pyrene (9) (18.4 mg, 17.2 umol).

[0392] 'H NMR (400 MHz,DMSO-ds)0613.02 (brs, 1H),10.09-
9.97(m,1H),8.62-8.59(m,1H),8.32-7.78 (m,12H) ,7.63-
7.44(m,3H),7.37-7.35(m,2H),7.29-

7.20(m,5H),5.91 (brs,1H),5.61-5.60 (m,1H),5.36(brs,2H),4.98-
4.86(m,4H),4.45-4.30(m,1H),4.24-4.15(m, 1H),4.07-
4.02(m,1H),3.84-3.74(m,1H),2.97-2.82(m,5H),2.19-
2.12(m,2H),1.93-1.11(m,16H),0.80-0.72 (m, 6H) .

[0393] MS(ESI)m/z:1071.45[M+H]*

[0394] (1-2-4) Synthesis of pyrene (10)

[Chemical Formula 120]
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Pyrene (9)

0
(1 :NWNHQ

PyBOF, DIPEA, DMF

t-Bu

2

H

@"Oﬂg&qu oy N gg@

Pyrene (10)
[0395] Pyrene (9) (15.6 mg, 14.6 umol) was dissolved in
N,N-dimethylformamide (1.0 mL). Thereafter, the solution
was ice-cooled, and N,N-diisopropylethylamine (5.0 pL, 29
pmol) and 1H-benzotriazol-l-yloxy tripyrrolidinophosphonium

hexafluorophosphate (11.4 mg, 21.9 pmol) were added

thereto. Next, N-(5-aminopentyl) maleimide hydrochloride

(4.8 mg, 22 pmol) was added thereto, the temperature was
returned to room temperature, and the mixture was stirred
for three hours. After completion of the reaction,
purification was performed by reverse phase preparative
chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove

acetonitrile. Thereafter, the resulting residue was

freeze-dried to obtain pyrene (10) (15.4 mg, 12.5 umol).
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[0396] 1H NMR (400 MHz,DMSO-d¢)610.11-10.01(m, 1H),8.91-
8:63 (m;1H) ;8 .40=7.96(n,12H),7.72=7.,27 (m,11LH), 6.97=

« 94 (MyLH) ;5. 991(bre, 1H), 5. 71=5.69 (m, 1H), 5.43 (brs,2H) , 5.14~
.96 (m,4H) ,4.49-4.40 (m, 1H) ,4.30-4.23 (m,1H) ,4.16-

OB (M, SH) 3« 25=3+ 22 {m;1H) ;3 .02=2. 90 {m, TH) ;2 .26=

22 (M, 2H) ,2.01-1.98 (m,1H) ,1:92-1.84 (m,1H) ,1.77-
.66(m,2H),1.65-1.04(m,16H),1.12-1.04 (m,2H),0.88-

1
SO BN W oo

.80 (m, 6H) .
[O0397] MS(EST)m/z:1235 .50 [MtH]*

10 [0398] (1-2-5) Synthesis of Linker-payload mimic (6)
[Chemical Formula 121]

H
Ot-Bu N
A
NJL
AN mN

| (0]
N
H
O Pyrene (10)

4 M HCI / dioxane

I O
B DHN\)LN
H

Linker-payload mimic (6)
[0399] To pyrene (10) (12.1 mg, 9.79 umol), 1,4-dioxane
(2.0 mL) and a 4 M hydrogen chloride/dioxane solution (490

15 pL, 1.96 mmol) were sequentially added, and the mixture was

stirred at room temperature for four hours. After ice
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cooling, N,N-diisopropylethylamine (366 pL, 2.15 mmol) was
added thereto, and the mixture was stirred at room
temperature for 10 minutes. The reaction solution was
purified by reverse phase preparative chromatography, a
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.

Thereafter, the residue was freeze-dried to obtain Linker-

payload mimic (6) (6.0 mg, 5.1 pmol).

[0400] 'H NMR (400 MHz,DMSO-ds)0612.05 (brs, 1H),10.04-
9.94 (m,1H) ,8.84-8.57 (m,1H) ,8.32=7.89(m,12H) ,7.72=
Te2U M, 11H), 6.90-6.86 (1, 2H), 0. 30 (b¥s, 1H) , 5. 84~

5.62 (m,1H) ;,5.36(brs,2H) ,5.07-4,.88 (m,4H) ,4.42~
4.29(my1H) ,4.21-4.15 (m,1H) ;4.08=-3:76 (m;3H) ,3.:18-

Jeld (m;1H) ;2 .95=2482 (M, 1H) ;2 .21-2: 16 (m,2H) ;1 .92~

Ue 97 {m; 13H) ;U 822074 (m; 6H) -

[0401] MS(EST)m/z i 1179.,50 [MrH]*

[0402] (1-3) Synthesis of Linker-payload mimic (11)

Linker-payload mimic (11) was synthesized as follows.

[Chemical Formula 122]

DAl

3

YN
D’(
%ﬂ*
\ NS
o]
Linker-payload mimic (11)
[0403] (1-3-1) Synthesis of alcohol (12)

[Chemical Formula 123]
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H H Ot-Bu M. 0
{-Bu mfp 't:izz :;
NH; Me H H‘;& .

D N

H

o]
8] o
\g’ SIS HATU, collidine ~ © M
54( DMF . H
<Bu [#]
Alcohol (12) M
[0404] Ac-Glu (t-Bu) -Glu (t-Bu)-Val-Cit-OH (50.0 mg, 72.8

pmol) was dissolved in N,N-dimethylformamide (800 puL), and
1-[bis(dimethylamino) methylene]-1H-1,2,3,-triazolo[4,5-b]
pyridinium 3-oxide hexafluorophosphate (33.2 mg, 87.4 umol)

and 2,4,6-trimethylpyridine (11.5 pL, 87.4 umol) were added
thereto. The mixture was stirred at room temperature for

ten minutes. Subsequently, methyl 4-aminomandelate (15.8

mg, 87.4 umol) was added thereto, and the mixture was
stirred at room temperature for 16 hours, and then purified
by reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the alcohol (12) (54.0 mg, 63.5
pumol) .

[0405] 1H NMR (400 MHz,DMSO-ds)610.00(s,1H),8.26-

7.88 (m,3H) ,7.68-7.60(m,1H),7.87(d,d=8.4 Hz,2H),7.32(d,J=8.4
Hz ,2H) ;6.00-5.97 (m,1H) ,5.43 (bre, 2H),5.08 (5,1H) ;4 .40~

4,37 (MpLlH) 4 .32=4.19(fM; 38) 43608 3H) 3:09-2. 90 (m; 2H) 32,25~
2:18 (m,48) ;2 ,03~1.53 (m, 10H) , L.46~

136 (m, 200} ,;0.86(d . J-6.80z,30),;0.82{d,J=6.8Hz,3H) .

[0406] MS (ESI)m/z:850.40 [M+H]*

[0407] (1-3-2) Synthesis of pyrene (13)

[Chemical Formula 124]
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Pyrene (13)
[0408] Alcohol (12) (50.3 mg, 59.2 umol) was dissolved
in N,N-dimethylformamide (650 pL), and the solution was
stirred under ice cooling for five minutes. Thereafter,
bis(4-nitrophenyl) carbonate (54.0 mg, 178 pmol) and N,N-
diisopropylethylamine (22.7 pL, 133 pmol) were added

thereto, and the mixture was stirred at room temperature

for five hours. Thereafter, the mixture was ice-cooled.
Sarcosin-Pyrene (89.5 mg, 296 umol), l-hydroxybenzotriazole
(12.0 mg, 88.8 umol), and N,N-diisopropylethylamine (78.1
uL, 459 umol) were added thereto, and the mixture was
stirred at room temperature for 18 hours. After the

reaction, purification was performed by reverse phase

preparative chromatography. A fraction comprising a
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product was collected and concentrated under reduced

pressure to remove acetonitrile. The residue was freeze-
dried to obtain the pyrene (13) (34.0 mg, 28.9 umol).
[0409] 1H NMR (400 MHz,DMSO-ds)610.14-10.12(m,1H),8.69-
8« ®7 (M, 18] ,8,80~%:82 (m,13H) ¥« 716=T:72 [, 1H) ,7«&68=
7.65(m,2H),7.44-

7:39 (m,2H) ,5.99(brs,1H) ,5:79(d,0=6:4Hz,1H) ,5.44(brs,2H) ,5:0
5-4.97 (m,2H) ,4.,44-4.08 (m, 4H) , 3,93-3.80 (m, 1H) , 3 .63~

3.62 (m,38) ,3.05-2.92 (m,B8) ,2.25-2.14 {m,48) ,2 . 00=

128 (m,30H),0.87-0.80 (m, 68}«

[0410] Mg (FEI)in/w ¢ 1178 .50 [MiE]*

[0411] (1-3-3) Synthesis of pyrene (14)

[Chemical Formula 125]

t-Bu H\FO
H o MNHz
N NgJLN
H o =

H
M

mszo

AFF RN i OC
|
o. N
RN QEsave
s}
Me
Pyrene (13)
LiOH, THF, H,O

Ot-Bu H?O

NH,

- A HN%ZHr'«ﬂH QOOQ

Pyrene (14)

[0412] Pyrene (13) (30.7 mg, 26.1 pmol) was dissolved in
tetrahydrofuran (2.25 mL) and water (0.75 mL), and the
solution was stirred under ice cooling for five minutes.

Thereafter, lithium hydroxide monohydrate (5.5 mg, 0.13
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mmol) was added thereto, and the mixture was stirred at
room temperature for four hours. After completion of the
reaction, the pH was adjusted to about 6 using 0.1 M
hydrochloric acid, and purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the pyrene (14) (17.2 mg, 14.8
umol) .

[0413] 1H NMR (400 MHz,DMSO-ds)0613.06 (brs, 1H),10.13~
10.10(m, 1H),8.69-8.66(m,1H),8.40-7.85(m,13H),7.77-

7.73(m,1H),7.67-7.64(m,2H),7.44-

7.42 (m,2H),5.99 (brs,1H),5.68-5.67 (m,1H),5.44 (brs,2H),5.05-
4.96(m,2H),4.46-4.10(m, 4H),3.92-3.81(m, 1H),3.05-
2.90(m,5H),2.25-2.14 (m,4H) ,2.03-1.29(m, 30H),0.88~-
0.80 (m, 6H) .

[0414] MS(ESI)m/z:1164.55[M+H]+

[0415] (1-3-4) Synthesis of pyrene (15)

[Chemical Formula 126]
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Pyrene (15)
[0416] Pyrene (14) (14.7 mg, 12.6 pmol) was dissolved in
N,N-dimethylformamide (1.0 mL). Thereafter, the solution

was ice-cooled, and N,N-diisopropylethylamine (4.29 uL,
25.2 pmol) and 1lH-benzotriazol-l-yloxy
tripyrrolidinophosphonium hexafluorophosphate (9.8 mg, 19
pmol) were added thereto. Next, N-(5-aminopentyl)

maleimide hydrochloride (4.1 mg, 19 umol) was added
thereto, the temperature was returned to room temperature,
and the mixture was stirred for 3.5 hours. After
completion of the reaction, purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. Thereafter, the

resulting residue was freeze-dried to obtain pyrene (15)

(7.0 mg, 9.2 umol).
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[0417] 1H NMR (400 MHz,DMSO-ds)610.08-10.05(m,1H),8.92-
T 95y L5 s TS =T e A3 (M LR T 83=T:59 (m,; 2H); 740 =
7:.34 (m,2H) ,6.97-6.94 (m,2H) ,6.00-5.98 (m,1H) ,5.70-
5+«69(m, H) ,5,43¢brs,2H),5.14-5.01 (m,2H) ,4.45-
5 4,38(m;1H);4.32=-3.83 {m;3H);3.25=-3.20(m;1H);3.10=
2:90 (M, 7H) ;2:25-2,:18 (m,4H) ,2:08-1:24 (m,34H) ,1.12-
1,04 (m,2H) ,0.88-0,81 (m,6H) .
[0418] MS (EST)m/z:1328 .60 [MEH]™
[0419] (1-3-5) Synthesis of Linker-payload mimic (11)

10 [Chemical Formula 127]

Pyrene (15)

4 M HCI / dioxane

o
II"S:C}

I=
1
I

Fa
o ) ’
= _
=

&y

Linker-payload mimic (11)
[0420] To pyrene (15) (6.1 mg, 4.6 umol), 1,4-dioxane
(920 puL) and a 4 M hydrogen chloride/dioxane solution (230

pL, 918 umol) were sequentially added, and the mixture was

15 stirred at room temperature for four hours. After ice
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cooling, N,N-diisopropylethylamine (172 pL, 1.10 mmol) was
added thereto, and the mixture was stirred at room
temperature for 10 minutes. The reaction solution was
purified by reverse phase preparative chromatography, a
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
Thereafter, the residue was freeze-dried to obtain Linker-
payload mimic (11) (3.7 mg, 3.0 pmol).

[0421] 'H NMR (400 MHz,DMSO-ds)0612.04 (brs,2H),10.01-

-98 (m,1H) ,8.83-7.89{m,15H), 7.71=7.69 (m, LH),; 7. 56=

o1l (My2H) ¢ 7:33=T:26(M,2H) ;6:30-6.87 (M, 2H) s 5. 91~

<90 (m;1H) ;3 .64~5.62 (m,1H),;5.36(brs,2H) ,5.08=

« 92 (MpldH) ¢4 :35-4.32 (z1H) ;4 :25-3. 76 (M 5H) ;3 18—

el d (W, 1H) 2, 99=2:82 (m,78) ;2. 21~2,18 (61,48} ;1 , 93~

sl fmly LER) ;Lo UB=1 .01 (m, 2RH}) ; 0.82=0 .74 [m,; GH) .

[0422] MS(EST)m/z:1216.45 [MtH]*

R w1 J

[0423] (1-4) Synthesis of Linker-payload mimic (16)
Linker-payload mimic (16) was synthesized as follows.

[Chemical Formula 128]

H
O, OH N. O
NH,
1
H NN N
0 H o A_HhN |0
" o\n,m.‘}LN geg
1-1 H
1 N#\gﬁ\fﬂﬂ ‘UD
0

Linker-payload mimic (16)
[0424] (1-4-1) Synthesis of alcohol (17)
[Chemical Formula 129]
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[0425] SCA (t-Bu) -Glu (t-Bu) -Val-Cit-OH (50.0 mg, 81.2

pmol) was dissolved in N,N-dimethylformamide (890 uL), and
-[bis(dimethylamino) methylene]-1H-1,2,3,-triazolo[4,5-Db]
pyridinium 3-oxide hexafluorophosphate (37.0 mg, 97.4 pmol)

and 2,4,6-trimethylpyridine (12.8 pL, 97.4 umol) were added
thereto. The mixture was stirred at room temperature for

ten minutes. Subsequently, methyl 4-aminomandelate (17.6

mg, 97.4 umol) was added thereto, and the mixture was
stirred at room temperature for 16 hours, and then purified
by reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the alcohol (17) (60.4 mg, 77.5
pumol) .

[0426] B NMR (400 MHz, DMS0-dz)610.01 {s,1H),;8.13(d,J=7.2
Hz,1H) ,8.07(d,9=8.4 Hz,1H),7.73(4,J=8.8 Hz,1H) ,7.87(4,J=8.4
Hz ,2H) ;T .32 {d,J=8.4

Hz;<R) ;599 (bre, 1H),; 5343 (bre,2H) ;508 (8, I1H}), 4.41=

430 (M 2H) ;4 Z1 =417 (M, 1) 3,608, 3H) y3:04~4, 95 (M, 2H) s 2454~
215 fm 68) ;2 - 03=L 95 i, 1H) ;1. B9=1.83 (m,1H) ;1. Fi=

1.58 (m,3H) ,1:.46~

1.34 (m,20H),0.86(d,J=6.8Hz,3H),0.83(d,J=6.8Hz, 3H) .

[0427] MS(ESI)m/z:779.40[M+H]*

[0428] (1-4-2) Synthesis of pyrene (18)

[Chemical Formula 130]
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—

[0429] Alcohol (17) (58.0 mg, 74.5 pmol) was dissolved
in N,N-dimethylformamide (820 pL), and the solution was
stirred under ice cooling for five minutes. Thereafter,
bis(4-nitrophenyl) carbonate (68.0 mg, 223 pmol) and N,N-
diisopropylethylamine (28.5 uL, 168 pumol) were added

thereto, and the mixture was stirred at room temperature

for six hours. Thereafter, the mixture was ice-cooled.
Sarcosin-Pyrene (113 mg, 373 umol), l-hydroxybenzotriazole
(15.1 mg, 112 pmol), and N,N-diisopropylethylamine (98.3
uL, 578 umol) were added thereto, and the mixture was
stirred at room temperature for 17 hours. After the
reaction, purification was performed by reverse phase

preparative chromatography. A fraction comprising a
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product was collected and concentrated under reduced

pressure to remove acetonitrile. The residue was freeze-
dried to obtain the pyrene (18) (37.1 mg, 33.5 pumol).

[0430] 10 NMR (400 MHz,DMB0-ds)610.15-10,13 (m,1H) ,8.70~-
8«07 (My;1B) +8.80-8:03 (M,11H),7:90-T:86 (1, LH),7¥78=

772 {m,1H) ,7.68-7.64 (m,2H) ,7.44~

7+ 39 (m,2H) ,5.99(brs,1H),5:79(d,0=6:8Hz,1H) ,5:44(brs,2H) ,5:0
5—4.98 (m, 2H) ,4,40-4.08 (m,3H) , 3,93-3.80 (m, 1H) , 3:63—

3.62 (m,38) ,3.05-2.90 {m,B8) ,2.44-2.15{m,68) ,2.02=

198 (m,1H) ,1:91-1.88 (M, 1H);1:75=1.55 (M, 3H) 1. 80~

1,30 (m,20H),0.88-0.80 (m, 6H) .

[0431] ME (EST)m/z:1107 .55 [MHE]™

[0432] (1-4-3) Synthesis of pyrene (19)

[Chemical Formula 131]

VAT

DﬁfN”JL mgﬁﬂgi

MeC

Pyrene (18)

LiOH, THF, H,O

X (; A OC

LTV
Pyrene (19)

[0433] Pyrene (18) (17.4 mg, 15.7 pmol) was dissolved in

tetrahydrofuran (675 plL) and water (225 pL), and the

solution was stirred under ice cooling for five minutes.
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Thereafter, a 1 M lithium hydroxide aqueous solution (86.4

nL, 86.4 umol) was added thereto, and the mixture was
stirred under ice cooling for five hours. After completion
of the reaction, the pH was adjusted to about 6 using 0.1 M
hydrochloric acid, and purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the pyrene (19) (17.2 mg, 15.7
umol) .

[0434] 'H NMR (400 MHz,DMSO-ds)0613.06 (brs, 1H),10.14-
10.11(m, 1H),8.68-8.66(m,1H),8.40-8.01 (m,11H),7.89-
7.85(m,1H),7.75-7.72(m,1H),7.67-7.64 (m,2H),7.44-

7.41 (m,2H),5.99 (brs,1H),5.68-5.67 (m,1H),5.44 (brs,2H),5.05-
4.93(m,2H),4.44-4.10(m,3H),3.92-3.81(m, 1H),3.05-
2.94(m,5H),2.43-2.15(m,6H),2.02-1.97 (m, 1H),1.88-
1.85(m,1H),1.77-1.66(m,3H),1.61-1.30(m,20H),0.88-
0.80 (m, 6H) .

[0435] MS(ESI)m/z:1093.50 [M+H]*

[0436] (1-4-4) Synthesis of pyrene (20)

[Chemical Formula 132]
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[0437] Pyrene (19) (16.3 mg, 14.9 pmol) was dissolved in

N,N-dimethylformamide (1.0 mL). Thereafter, the solution
was ice-cooled, and N,N-diisopropylethylamine (5.1 pL, 30
pmol) and 1H-benzotriazol-l-yloxy tripyrrolidinophosphonium
hexafluorophosphate (11.7 mg, 22.4 pmol) were added
thereto. Next, N-(5-aminopentyl) maleimide hydrochloride
(4.9 mg, 22 pmol) was added thereto, the temperature was
returned to room temperature, and the mixture was stirred
for three hours. After completion of the reaction,
purification was performed by reverse phase preparative
chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove
acetonitrile. Thereafter, the resulting residue was

freeze-dried to obtain pyrene (20) (12.1 mg, 9.62 umol).

[0438] 1H NMR (400 MHz,DMSO-ds)610.01-9.98 (m, 1H),8.85~-
V88 (mp L4H), 1. 168=7.63 (M, LTH), 7.06=7.51 (m, 2H); 7.38=
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T 270 (m, 2H) 6.90-6.87 (m,2H) ,;5.92=-5.90 (m,1H) ;5. 63=
5.62 (m,;1H) ;5.36(brs,2H),5.08-4.92 (m,2H) ,4.36-
3.76(m,5H) ,3.18-3.14 (m,1H),3.00-2.83 (m,7H) ,2.36-
2.08 (m,6H) ,1.95-1.89(m,1H) ,1.84=1.78 (m,1H),1l.68=
5 1,50 (m,3H) ,1.42-1.17 (m,248) ,1.07-0:97 (m,2H) ,0.81-
0.74 (m, 6H) .
[0439] MS(ESTim/z: 1257 .55 [MEH]#
[0440] (1-4-5) Synthesis of Linker-payload mimic (16)
[Chemical Formula 133]
Of-Bu
NH,
0 o]
H
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10 Linker-payload mimic (16)
[0441] To pyrene (20) (10.5 mg, 8.35 pumol), ethyl

acetate (1.7 mL) and 4 M hydrogen chloride/ethyl acetate
(2.09 mL, 8.36 mmol) were sequentially added, and the

mixture was stirred at room temperature for 4.5 hours.

15 After ice cooling, N,N-diisopropylethylamine (781 pL, 4.59
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mmol) was added thereto, and the mixture was stirred at
room temperature for 10 minutes. The reaction solution was
purified by reverse phase preparative chromatography, a
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.

Thereafter, the residue was freeze-dried to obtain Linker-

payload mimic (16) (7.5 mg, 6.6 pmol).

[0442] 'H NMR (400 MHz,DMSO-ds)0612.02 (brs,2H),10.04-

9.98 (my1H) ¢8.85=1.89(my14H), 71.65=7 .02 (o, LH}) ; 7. 50

1292 (Ms2H0) ;7 «33=7: 21 (M, 2H) ; & 20—

b.87 (m,2B) ;5 .92{bre, LH); 3.63=5.864 (m,; LH}; 5.37 (bre,7JH] ; 3.08=
4,93 (m,2H) ,4.36-3.76(m,5H) ,3.18-3.14 (m,1H),3.02-

2480 (M, TH) ;2,382 16 (Mm6H) ;1,96=1+ 77 (m;2H) 1« T70=

Ll {mp28) ¢l-. 060,98 (mz2H) ¢ 0 .81=0.74 {m; GH) .

[0443] MS(ESI)m/z:1145.45[M+H]*

[0444] (1-5) Synthesis of Linker-payload mimic (21)

Linker-payload mimic (21) was synthesized as follows.

[Chemical Formula 134]

H
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D}gun oP

Linker-payload mimic (21)

[0445] (1-5-1) Synthesis of alcohol (22)
[Chemical Formula 135]

HaN
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[04406] Ac-Glu (OtBu)-Val-Ala-OH (20.9 mg, 50.3 umol) was
dissolved in N,N-dimethylformamide (700 puL), and 1-

[bis (dimethylamino) methylene]-1H-1,2,3,-triazolo[4,5-b]
pyridinium 3-oxide hexafluorophosphate (29.0 mg, 76.3 pmol)

and 2,4,6-trimethylpyridine (10.1 pL, 76.7 umol) were added
thereto. The mixture was stirred at room temperature for

12 minutes. Subsequently, methyl 4-aminomandelate (11.0

mg, 60.7 pumol) was added thereto, and the mixture was
stirred at room temperature for 18 hours, and then purified
by reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the alcohol (22) (20.3 mg, 35.1
umol) .

[0447] 'H NMR (400 MHz,DMS0-ds)09.98-9.89 (m,1H),8.32-
8.18(m,1H),8.07-7.85(m,1H),7.73-7.59(m,1H),7.55(d,J=8.4
Hz,2H),7.32(d,J=8.4 Hz,2H),5.08(s,1H),4.45-4.34(m,1H),4.32-
4.27(m,1H),4.20-4.09(m, 1H),3.59(s,3H),2.24-2.20(m,2H),2.01-
1.96(m,1H),1.90-1.80(m,4H),1.72-1.67 (m,1H),1.39-
1.36(m,9H),1.30(d,J=7.2Hz,3H),0.86(d,J=6.8Hz,3H),0.82(d,J=6
.8Hz, 3H) .

[0448] MS(ESI)m/z:579.30 [M+H]*

[0449] (1-5-2) Synthesis of pyrene (23)

[Chemical Formula 136]
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[0450] Alcohol (22) (17.5 mg,30.2umol) was dissolved in
N,N-dimethylformamide (174 pL), and the solution was
stirred under ice cooling for five minutes. Thereafter,
bis(4-nitrophenyl) carbonate (18.9 mg, 60.8 umol) and N,N-
diisopropylethylamine (7.80 uL, 45.4 pmol) were added
thereto, and the mixture was stirred at room temperature

for 30 minutes. As a result of confirmation by LCMS, a

remaining raw material was found. Therefore, bis(4-
nitrophenyl) carbonate (9.5 mg, 31 umol) and N,N-

diisopropylethylamine (3.90 uL, 22.7 pumol) were added
thereto, and the mixture was stirred at room temperature

for one hour. Thereafter, the mixture was ice-cooled.
Sarcosin-Pyrene (36.2 mg, 120 umol), l-hydroxybenzotriazole

(6.3 mg, 47 pmol), and N,N-diisopropylethylamine (40.3 pL,
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235 pmol) were added thereto, and the mixture was stirred
at room temperature for one hour. After the reaction,
purification was performed by reverse phase preparative
chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove

acetonitrile. The residue was freeze-dried to obtain the
pyrene (23) (12.9 mg, 14.2 pmol).

[0451] 'H NMR (400 MHz,DMSO-ds)610.05-10.02 (m,1H),8.61-
60 (1, LH) 8 .30=7. I8 (1, L2H) , . 6/=

<0 (M 1H) ¢ 7. 057 (ded=08.8Hz;2H) ; 1.37=7 330 2H) s 5. 72—

70 (m,1H) ,4.98-4.89(m,2H) ,4.34-4.00 (m,3H) ;3 .85~

« g iy LBY) 53 v 98=3. 35 (m,; 30) ;2. 888,87 (m;38) ;2 .17=

<13 (m,2H) ,1.94-1.91 (m,1H) ,1.85-1,.75(m,4H) ,1.65~

ol LH) v 1. 31=1, 23 (m,12H) ,0.80=-0:73 (m,6H) .

R N W O Jd o

[0452] MS(ESI)m/z:907.35[M+H]"
[0453] (1-5-3) Synthesis of pyrene (24)
[Chemical Formula 137]

O, Of-Bu
S I
o P e
N
A e
Pyrene (23)
LiOH, THF, H;O
O t-Bu
H 0
A AN A0
H £ H

0 AL HN‘ |\Ji ""‘B
E:ljij N ;
HO olr i [li'!!

Pyrene (24)
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[0454] Pyrene (23) (11.8 mg, 13.0 pmol) was dissolved in
tetrahydrofuran (800 pL) and water (400 pL), and then ice-
cooled. A 1 M lithium hydroxide aqueous solution (65 uL,

65 umol) was added thereto, and the mixture was stirred for
30 minutes. After completion of the reaction, the pH was
adjusted to about 6 using 0.1 M hydrochloric acid, and
purification was performed by reverse phase preparative
chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove

acetonitrile. The residue was freeze-dried to obtain the
pyrene (24) (8.9 mg, 10.0 umol).

[0455] 'H NMR (400 MHz,DMSO-d¢)0613.05 (brs, 1H),10.04-
9.91(m,1H),8.63-8.60(m,1H),8.33-7.77(m,12H),7.69-
7.55(m,3H),7.37-7.35(m,2H),5.61-5.60(m,1H),4.98-
4.86(m,2H),4.26-4.03(m,3H),3.84-3.74(m,1H),2.93-
2.87(m,3H),2.18-2.13(m,2H),1.95-1.92(m,1H),1.85-
1.77(m,4H),1.67-1.62(m,1H),1.31-1.24 (m,12H),0.81-

0

.75 (m, 6H) .
[0456] MS(ESI)m/z:893.35[M+H]"
[0457] (1-5-4) Synthesis of pyrene (25)

[Chemical Formula 138]
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[0458] Pyrene (24) (6.7 mg, 7.5 umol) was dissolved in
N,N-dimethylformamide (400 pL). Thereafter, the solution
was ice-cooled, and N,N-diisopropylethylamine (3.9 pL, 22
pmol) and 1H-benzotriazol-l-yloxy tripyrrolidinophosphonium
hexafluorophosphate (5.9 mg, 11 umol) were added thereto.
Next, N-(5-aminopentyl) maleimide hydrochloride (2.4 mg, 11
pmol) was added thereto, the temperature was returned to
room temperature, and the mixture was stirred for one hour.
After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
Thereafter, the resulting residue was freeze-dried to
obtain pyrene (25) (4.1 mg, 3.9 umol).

[0459] 1H NMR (400 MHz,DMS8O-ds)89.98-9.95 (m,1H) ,8.83-
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Tk mp VAR ), T 6 d=T 65 (M ) 7e96=1T:50.(m, 2H), T«34=
Tl (My2H) p6.89-6.86 (M,2H) ;5.063-5.61 (m,1H) ,5.06-
4,93 (m,2H) ,4.37=-3+16(m,5H) ,3.17-3:14 (m,1H) ,2.95~
283 (my; 5H) 2 LT=2- 10 {mp 28 5 1. 95=1 s a9 (m, TH) ;1. 85=
il
1

5 o (Mp4H) 71651 562 (M 1H) w1 31=1 17 (M1 6H), 1:02=
.00(m,2H),0.81-0.74 (m, 6H) .
[0460] MS (ESI)m/z:1057.45[M+H]*
[0461] (1-5-5) Synthesis of Linker-payload mimic (21)
[Chemical Formula 139]
O t-Bu
J LR
BN VR S o
ﬁ" AR>S
1 NWM 0
0 Pyrene (25)
4 M HCI / dioxane
Oa, OH
o H O
)LN Ny N/L?’J
T T e bR OC
E’ G0
0 H
(o]
10 Linker-payload mimic (21)
[0462] To pyrene (25) (2.4 mg, 2.3 umol), 1,4-dioxane

(454 pL) and a 4 M hydrogen chloride/dioxane solution (568

uL, 2.27 mmol) were sequentially added, and the mixture was

stirred at room temperature for four hours. N,N-
15 dimethylformamide (300 pL) was added thereto. Thereafter,

N,N-diisopropylethylamine (214 pL, 1.25 mmol) was added
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thereto under ice cooling, and the mixture was stirred at
room temperature for 10 minutes. The reaction solution was
purified by reverse phase preparative chromatography, a
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
Thereafter, the residue was freeze-dried to obtain Linker-
payload mimic (21) (1.1 mg, 1.1 pmol).

[0463] 1H NMR (400 MHz,DMSO-ds)611.99 (brs, 1H),9.98-
9.96{m,1H) ,8.84-7.88 (m,14H),7.66~=7.63 (m,1H), 7.54=

T«50 (M, 20) 7 .34~ 27 (M, 28} ;6. 50-6.87 (m,2H) , 8. 63—

S« 6l (ms 1HY ;5 . 07=4. 93 {m, 20} ;4 .36=-3. 76, 5H) .3 . 17=

Jald Mzl H) sl « 85=2.83 (fa5H) 5 « 202, 16 (M 2H) 125~

Le Q0 (M, 1B) 1 88=1 .76 (0,48) ; 1, 6T=1¢62 (M, 18} ;1 .32~

1wl {mp 78] ¢l 02=1 00 (mz 2H) »0 . 81=0,74 {my 6H) .

[0464] MS(EST)m/z:9299.35[M-H]~
[0465] Comparative Example 1: Synthesis of Linker-
payload

(1-1) Synthesis of Linker-Payload (26)
Linker-Payload (26) was synthesized as follows.

[Chemical Formula 140]

O
SNTT A
ojrmgglﬂ
0 A

N N
N
ﬁfﬂ’\f;IEEtI:}! Hﬁliilil.
H

8]
Linker-payload mimic (26)

[0466] Linker-Payload (26) was synthesized according to
the following scheme.

[Chemical Formula 141]
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MS analysis results of Linker-Payload

[0467]

as follows.

MS(ESI)m/z:1050.55[M+H]+

[0468]

Synthesis of ADC mimic

Example 2:

[0469]

5

Synthesis of ADC mimic

(2-1)
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In the following Comparative Examples and Examples, an
antibody derivative (thiol group-introduced trastuzumab)
described in Example 81-7 of WO 2019/240287 Al was used as
a thiol group-introduced antibody. This antibody
derivative has the following structure in which a thiol
group 1is regioselectively introduced into trastuzumab
(humanized IgGl antibody) wvia an amino group of a side
chain of a lysine residue at position 246 or 248 of an
antibody heavy chain (the position of the lysine residue is
in accordance with EU numbering) .

[Chemical Formula 142]

(In the above structure, NH-CH;-CH2-CH>-CH;- extending
from the antibody heavy chain corresponds to a side chain
of a lysine residue, and HS-CH2-CH2-C (=0) which is a thiol-
comprising group is added to an amino group in the side
chain of the lysine residue. In the present antibody,
modification with another lysine residue was not detected
in a peptide mapping method, and therefore position
selectivity at position 246 or 248 of the antibody heavy

chain is understood to be 100%.)

[0470] To & buffer (pH 7.4 PBS buffer) solution (20 uM)
of the thiol group-introduced antibody, 10 equivalents of a
DMF solution (10 mM) of Linker-payload mimic synthesized in
Example 1 was added, and the mixture was allowed to stand
at room temperature for two hours, and then purified using
NAP-5 Columns (manufactured by GE Healthcare) to obtain an
ADC mimic.

[0471] ADC mimic 1 having the following structure was

synthesized from Linker-payload mimic (1) synthesized in
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Example 1-1 and the thiol-comprising antibody. ESI-TOFMS
analysis was performed. For the reaction product, a peak
was observed at 150350 indicating a product with two
Linker-payload mimics (1) introduced.

[Chemical Formula 143]

2 o H
O
ADC mimic 1
[0472] Similarly, ADC mimic 2 having the following

structure was synthesized from Linker-payload mimic (6) of
Example 1-2 and the thiol-comprising antibody. ESI-TOFMS
analysis was performed. For the reaction product, a peak
was observed at 150535 indicating a product with two
Linker-payload mimics (6) introduced.

[Chemical Formula 144]

H

OsOH N_.O

\F

o, Y. I
) SN AN AN
,/’/ H o H uN

H /o\ Ojf“l'vﬁw O“O

ADC mimic 2
[0473] Similarly, ADC mimic 3 having the following
structure was synthesized from Linker-payload mimic (11) of
Example 1-3 and the thiol-comprising antibody. ESI-TOFMS
analysis was performed. For the reaction product, a peak

was observed at 150609 indicating a product with two



10

15

194

Linker-payload mimics (11) introduced.

[Chemical Formula 145]

H
Os,-OH N. O
NH,
O O
H H
XYY WYY P
3 B 0 /T\ :

2 o
@]
ADC mimic 3
[0474] Similarly, ADC mimic 4 having the following
structure was synthesized from Linker-payload mimic (16) of
EST-TOFMS

Example 1-4 and the thiol-comprising antibody.
analysis was performed. For the reaction product, a peak
was observed at 150466 indicating a product with two
Linker-payload mimics (16) introduced.

[Chemical Formula 146]

0]
H
(@]
ADC mimic 4
[0475] Similarly, ADC mimic 5 having the following

structure was synthesized from Linker-payload mimic (26) of

Comparative Example 1 and the thiol-comprising antibody.

ESI-TOFMS analysis was performed. For the reaction

product, a peak was observed at 150276 indicating a product

with two Linker-payload mimics (26) introduced.
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[Chemical Formula 147]

2 o H
@]
ADC mimic 5
[0476] (2-2) DAR analysis of ADC mimic

The ADC mimic synthesized in Example 2-1 was subjected
5 to ESI-TOFMS analysis according to a previous report (WO
2019/240287 Al) and confirmed to have a DAR of 2.
[0477] [Table 1]
Table 1. DAR of ADC mimic

Example/
Linker-payload mimic Comparative DAR
Example
ADC mimic 1 Linker-payload mimic (1) Example 1-1 2
ADC mimic 2 | Linker-payload mimic (6) Example 1-2 2
ADC mimic 3 | Linker-payload mimic (11) Example 1-3 2
ADC mimic 4 | Linker-payload mimic (16) Example 1-4 2
. : . Comparative
ADC mimic 5 | Linker-payload mimic (26) Eamlel 2
10 [0478] Example 3: Evaluation of degrees of

hydrophobicity of ADC and ADC mimic by hydrophobic column
chromatography (HIC-HPLC)

According to a previous report (Anal. Chem., 2019, 91,
20, 12724-12732), HIC-HPLC analysis was performed.

15 Measurement was performed using the following conditions.
Degrees of hydrophobicity of an ADC can be evaluated by
retention time of the ADC in HIC chromatogram.

[0479] Measurement system: Chromaster (registered

trademark) (manufactured by Hitachi, Ltd.)

20 Column: Tosoh Biobuthyl NPR 2.5 pum 4.6 x 35 mm column
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manufactured by Tosoh Bio-Sciences Inc.
Gradient: linear gradient of eluent A/B
Flow rate: 0.8 mL/min
Eluent A: 1.1 M (NHi)2504,25mM NaHPOs4/NaH2POs (pH 6.0)
Eluent B: 25 mM NayHPO4/NaH2POs (pH 6.0, 25 v/v%
isopropanol added)
Detector: UV (280 nm)
[0480] [Table 2]

Table 2. Evaluation of degrees of hydrophobicity of ADC and ADC mimic using
HIC-HPLC

Linker-payload mimic Example/' S
. Comparative Retention time
or Linker-payload
Example

ADC mimic 1 Linker-payload mimic (1) | Example 1-1 11.0 minutes
ADC mimic 2 | Linker-payload mimic (6) | Example 1-2 12.9 minutes
ADC mimic 3 | Linker-payload mimic (11) | Example 1-3 10.5 minutes
ADC mimic 4 | Linker-payload mimic (16) | Example 1-4 11.0 minutes

ADC mimic 5 | Linker-payload mimic (26) Comparative 13.6 minutes
Example 1
[0481] As a result, it has been confirmed that retention

times of the ADC mimics synthesized in Examples 1-1, 1-2,
1-3, and 1-4 tend to be early, and it is found that the ADC
mimics synthesized in Examples 1-1, 1-2, 1-3, and 1-4 have
high degrees of hydrophilicity. Therefore, it has been
confirmed that the ADC mimics synthesized in Examples 1-1,
1-2, 1-3, and 1-4 are preferable ADCs because it is
considered that the ADC mimics synthesized in Examples 1-1,
1-2, 1-3, and 1-4 have slow plasma clearances and long
times during which the ADC mimics remain in the body.
[0482] Example 4: Evaluation of aggregation ratios of
ADC and ADC mimic by size exclusion chromatography (SEC-
HPLC)

SEC-HPLC analysis was performed according to a
previous report (Chemistry Select, 2020, 5, 8435-8439).

Measurement was performed using the following conditions.
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[0483] Measurement system: 1260 HPLC system
(manufactured by Agilent)

Column: AdvanceBio SEC 300 A, 2.7 um, 4.6 mm x 150 mm,
manufactured by Agilent Technologies

Flow rate: 0.25 mL/min

Eluent: 100 mM sodium dihydrogen phosphate/sodium
hydrogen phosphate, agqueous solution of 250 mM sodium
chloride (pH 6.8), 10% v/v isopropanol

Detector: UV (280 nm)

[0484] [Table 3]
Table 3. Evaluation of aggregation ratios of ADC and ADC mimic using SEC-HPLC
Linker-payload mimic Example/‘ . .
. Comparative Aggregation ratio
or Linker-payload
Example

ADC mimic 1 | Linker-payload mimic (1) Example 1-1 1.6%
ADC mimic 2 | Linker-payload mimic (6) Example 1-2 2.7%
ADC mimic 3 | Linker-payload mimic (11) | Example 1-3 1.5%
ADC mimic 4 | Linker-payload mimic (16) | Example 1-4 2.4%

ADC mimic 5 | Linker-payload mimic (26) Comparative 2.7%
Example 1
[0485] Example 5: Evaluation of ADC mimic using enzyme

cathepsin B

Cleavabilities for wvarious ADC mimics by cathepsin B
were evaluated by analyzing the amount of fluorescent
molecules dropped from the ADC mimics as described below.
[0486] (5-1) Cathepsin B cleavability test

A cathepsin B cleavability test was performed as
follows according to a previous report (Nature
Communications 2018, 9, 2512). An ADC mimic was added to
180 uL of a MES buffer (10 mM MES, 40 uM DTT, pH 5.0) so as

to have a concentration of 1 mg/mL, and then 30 pL of the
mixture was poured into each of six Eppendorf tubes. To
each of three of the six samples, 100 pL of acetonitrile

was immediately added at 0°C. The mixture was stirred by
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vortex, and then centrifuged to obtain a precipitate. The
resulting supernatant solution was collected and subjected
to HPLC analysis. The remaining three samples were

incubated at 37°C for six hours. To each of the samples,

100 uL of acetonitrile was added. The mixture was stirred
by vortex, and then centrifuged to obtain a precipitate.
The resulting supernatant solution was collected and
subjected to HPLC analysis.
[0487] (5-2) Analysis of amount of dropped fluorescent
molecules using HPLC analysis

For the measurement, the amount of fluorescent
molecules dropped from an ADC mimic was measured using a
liguid chromatography/fluorescence detection method. The
three samples to which acetonitrile was immediately added
at 0°C in Example 7-1 were taken as 0 hour samples, and the
three samples incubated at 37°C for six hours as described
in Example 7-1 were taken as 6 hour samples. A difference
in fluorescence intensity between the 6 hour samples and
the 0 hour samples was analyzed.
[0488] Separately, a correlation between the area of a
fluorescence intensity area by HPLC and a concentration was
calculated using Pyrene. The difference in fluorescence
intensity between the ADC mimics was converted into a
concentration using the calculation formula. When the
concentration at 0 hour was set to 100%, a ratio of the
above-described difference in fluorescence intensity was
calculated as a dropping ratio.
[0489] [Table 4]
Table 4. Evaluation of Cathepsin B cleavability of ADC mimic

Example/ Dropping ratio of
. - . fluorescent
Linker-payload mimic Comparative .
Example molecules in
six hours
ADC mimic 1 | Linker-payload mimic (1) Example 1-1 200%
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ADC mimic 2 | Linker-payload mimic (6) Example 1-2 200%
ADC mimic 3 | Linker-payload mimic (11) | Example 1-3 200%
ADC mimic 4 | Linker-payload mimic (16) | Example 1-4 79%

ADC mimic 5 | Linker-payload mimic (26) Comparative 200%
Example 1
[0490] As presented in Table 4, the synthesized ADC

mimic was found to have sufficient cathepsin B cleavage.
[0491] Example 6: Evaluation of ADC mimic using mouse
plasma

(6-1) Test for stability of ADC mimic in plasma

An ADC mimic was added to 500 pL of mouse plasma
(manufactured by Charles River) so as to have a

concentration of 0.1 mg/mL, and then the mixture was

subjected to sterile filtration. 50 pL of this solution
was poured into each of six Eppendorf tubes. Three of the
six samples were stored in an incubator set at 37°C for
four days. The remaining three samples were stored in a

freezer at -80°C for four days similarly. To each of the

samples, 100 pL of acetonitrile was added. The mixture was
stirred by vortex, and then centrifuged to obtain a
precipitate. The resulting supernatant solution was
collected and subjected to HPLC analysis.
[0492] (6-2) Analysis of amount of dropped fluorescent
molecules using HPLC analysis

For the measurement, the amount of fluorescent
molecules dropped from an ADC mimic was measured using a
liguid chromatography/fluorescence detection method. The
three samples stored in a freezer in Example 9-1 were taken
as Day = 0 samples, and the three samples stored at 37°C in
Example 9-1 were taken as Day = 4 samples. A difference in
fluorescence intensity between Day = 4 samples and Day = 0
samples was analyzed.

[0493] A dropping ratio of the fluorescent molecules was
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calculated according to Example 5-2.
Regarding the results, as illustrated in the following

Table, a dropping ratio of the fluorescent molecules was

evaluated.
[0494] [Table 5]
Table 5. Results of test for stability of ADC mimic in plasma
Example/ Dropping ratio of
Linker-payload mimic Comparative pping OS
Example payload at Day=4

ADC mimic 1 | Linker-payload mimic (1) Example 1-1 | 7%
ADC mimic 2 | Linker-payload mimic (6) Example 1-2 | 15%
ADC mimic 3 | Linker-payload mimic (11) | Example 1-3 | 5%
ADC mimic 4 | Linker-payload mimic (16) | Example 1-4 | 3%

ADC mimic 5 | Linker-payload mimic (26) gg::ﬁ;lr:tive 52%

[0495] As a result, the ADC mimics synthesized in
Examples 1-1 and 1-2 exhibited stability of 3 times or
more, and the ADC mimics synthesized in Examples 1-3 and 1-
4 exhibited stability of 10 times or more, as compared with
the ADC mimic synthesized in Comparative Example 1.
[0496] Example 7: Synthesis of ADC mimic

Example 7-1: Synthesis of ADC mimic 6

To a 3 mg/mL PBSE buffer (50 mM phosphate buffered
saline (PBS), 10 mM EDTA, pH = 7.4) of anti-HER2 IgG
antibody trastuzumab (Chugai Pharmaceutical), a PBSE
solution (2 mM) of a reducing agent (TCEP) was added in an
amount of 8 equivalents to the antibody, and the mixture
was incubated at 37°C for one hour. To the resulting
reaction mixture, dimethylacetamide (DMA) (6% v/v) and a 10
mM DMA solution of Linker-paylocad mimic (1) (20 equivalents
to the antibody) were sequentially added and stirred gently
at 20°C for one hour. An excess amount of N-acetylcysteine
was added to the reaction mixture, and the mixture was

stirred at 25°C for 20 minutes. The final mixture was

purified using a NAP-5 desalting column (manufactured by GE
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Healthcare) and eluted with a formulation buffer (20 mM
histidine, comprising 5 wt% trehalose, pH 5.2) to obtain
ADC mimic 6.

[Chemical Formula 148]

H
Oy ,OH Ne O
0 H © mz
AN
H g A _Hun

| 9
(8] 'TrN\)'LH
(\ :NWE 0 o
[&]
5 Linker-payload mimic (1)

[Chemical Formula 149]

O

1 E;M (; T
\] ﬁ {L«W Z"Ju” O‘OO

Trastuzumab
ADC mimic 6

[0497] Example 7-2: Synthesis of ADC mimic 7
According to Example 7-1, ADC mimic 7 was obtained
10 from Linker-payload mimic (11).
[Chemical Formula 150]

H
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Linker-payload mimic (11)
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[Chemical Formula 151]

Ox,-OH

; NJL
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\1{4(—{\(\/\,\1 LA RO

Trastuzumab
ADC mimic 7
Synthesis of ADC mimic 8
ADC mimic 8 was obtained

IO
z—(
{1118
@]

[0498] Example 7-3:

According to Example 7-1,
from Linker-payload mimic (21).
[Chemical Formula 152]

Q, H

ALy ke
& %"&“‘

Linker-payload mimic (21)

[Chemical Formula 153]
O~ OH

O N\E).L

\]r4 \CL«WH RS Re

Trastuzumab
ADC mimic 8

Synthesis of ADC mimic 9

[0499] Example 7-4:
Linker-payload mimic

According to Example 7-1,

10
(1) was
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caused to react with anti-CD20 IgG antibody rituximab

(Roche) to obtain ADC mimic 9.
[Chemical Formula 154]

O
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N / O
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Rituximab
ADC mimic 9
[0500] Example 7-5: Synthesis of ADC mimic 10
According to Example 7-1, Linker-payload mimic (11)
was caused to react with anti-CD20 IgG antibody rituximab
(Roche) to obtain ADC mimic 10.

[Chemical Formula 155]

@]

OY NH,

Rituximab
ADC mimic 10

[0501] Example 7-6: Synthesis of ADC mimic 11

According to Example 7-1, Linker-payload mimic (21)
was caused to react with anti-CD20 IgG antibody rituximab
(Roche) to obtain ADC mimic 11.

[Chemical Formula 156]
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ADC mimic 11
[0502] Example 7-7: Synthesis of ADC mimic 12

According to Example 7-1, Linker-payload mimic (1) was
caused to react with anti-TNF-a IgG antibody infliximab

5 (Centocor) to obtain ADC mimic 12.

[Chemical Formula 157]

Infliximab
ADC mimic 12

[0503] Example 7-8: Synthesis of ADC mimic 13
According to Example 7-1, Linker-payload mimic (11)
10 was caused to react with anti-TNF-a IgG antibody
infliximab (Centocor) to obtain ADC mimic 13.

[Chemical Formula 158]



0
Infliximab
ADC mimic 13
[0504] Example 7-9: Synthesis of ADC mimic 14

According to Example 7-1, Linker-payload mimic (21)
was caused to react with anti-TNF-a IgG antibody
5 infliximab (Centocor) to obtain ADC mimic 14.
[Chemical Formula 159]
O, -OH

8 : H
0}
Infliximab
ADC mimic 14
[0505] Comparative Example 2: Synthesis of ADC mimic

Comparative Example 2-1: Synthesis of Linker-payload
10 mimic (30)

Linker-payload mimic (30) was synthesized as follows.
Linker-payload mimic (30) was synthesized in one step from
commercially available MC-VC-PAB-PNP (CAS No: 159857-81-5)
and known Sarcosine-pyrene (WO 2018218004 Al).

15 [Chemical Formula 160]
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[Chemical Formula 161]

Oy NH H”~’“H 0g NH;
HN HN
0 0

HO§fH 0 ¢H

égwﬁ‘ﬁé”&ugﬂ@ predl AR ECE A S PEES
) NQ2 Linker -payload mimic (30) %

[0506] Commercially available MC-VC-PAB-PNP (CAS No:
159857-81-5) (15.5 mg, 0.021 mmol) was dissolved in
dichloromethane (1 mL), and a dimethylformamide solution
(0.5 mL) of N,N-diisopropylethylamine (0.025 mL, 0.142
mmol) and known Sarcosine-pyrene (WO 2018218004 Al) (7.6
mg, 0.025 mmol) was added thereto. The mixture was stirred
for 17 hours. After purification by reverse phase
preparative chromatography, a fraction comprising a product
was collected and concentrated under reduced pressure to
remove acetonitrile. The residue was freeze-dried to
obtain Linker-payload mimic (30) (7.3 mg, 0.008 mmol).
[0507] 1H NMR (400 MHz, DMSO-
d6)09.98 (8,1H) , 8,34 (d,J=9.2Hz,2H) , 8.32~
Bed3 (m4H) ;8 - LE{8;2H) ;8. 10=
8.00 (m,4H) ,7-80(d,J=8:8Hz,1H),7:59(d,J=8.4Hz,2H) ,7.31 (d, T=8
< OHz,2H) ,6.99 (g, 2H) ,5:96 (1, 1B) 5 .4018,28) 8501 (8,2H) ,4.95 (d
yd=6: 00z, 2H) 4. 38 (m, 1H), 4. 190 1H) ;3. 03—
294 (M, 88) ;4,67 (M LH) ¢ 2433 {thy TH) 8 20~
207 s 2B ¢ - ST 4, LEY ¢ LB T (10, LH) ;1. 50 (m,; 1H}), L+.51=
1.45 (m,0H) ,1:26-1.15 (m,3H) ,0.83(dd,T=12.8;, 6.8Hz, 6H)
[0508] MS(ESI)m/z:901.45[M+H]*
[05009] Comparative Example 2-2: Synthesis of ADC mimics
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According to Example 7-1, Linker-payload mimic (30)

was caused to react to obtain ADC mimic 15 from

trastuzumab, ADC mimic 16 from rituximab, and ADC mimic 17

from infliximab.

[Chemical Formula 162]

H
N0

NH
o 2

s My H\)J‘N N
XYY Tl b O

ADC mimic 15 from trastuzumab
ADC mimic 16 from rituximab
ADC mimic 17 from infliximab

[0510] Comparative Example 2-3: Synthesis of Linker-
payload mimic (31)
[Chemical Formula 163]

&y

0

o w B b 9 o‘”‘u’ﬁr“
&/\/\/IN\)LH N\E)Lng\ I 0
’ DJ/::I-H H,Hj"uj

Linker-payload mimic (31)
[0511] Comparative Example 2-3-1: Synthesis of Pyrene
(32)
[Chemical Formula 164]

s
4@
v oo

HN
|

nﬂj—HH
4] Sarcosine-Pyrene
R W, At - o .
N o
FmocHN H
e % e ne

[0512] Fmoc-Val-Cit-PAB-PNP (CAS No: 863971-53-2, 121.2
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mg, 0.15 mmol) was dissolved in N,N-dimethylformamide (5
mL), and well-known (described in WO 2018218004 Al)

sarcosine-pyrene (59.2 mg, 0.196 mmol), N,N-

diisopropylethylamine (39 pL, 0.227 mmol), and 4-
dimethylaminopyridine (3.7 mg, 0.03 mmol) were added
thereto. The mixture was stirred at room temperature for
two hours, and then diethylamine (2 mL, 18.95 mmol) was
added thereto, and the mixture was stirred at room
temperature for 1.5 hours. The mixture was concentrated
under reduced pressure, and then purified by reverse phase
preparative chromatography. A fraction comprising a
product was collected and concentrated under reduced
pressure to remove acetonitrile. The residue was freeze-
dried to obtain the pyrene (32) (73.7 mg, 0.104 mmol).
[0513] 1H NMR (400MHz, DMSO-
d6)0610.21 (s, 1H),8.68(s,1H),8.43-
7.93(m,12H),7.60(t,J=7.1Hz,2H),7.31(m,2H),6.04(s,1H),5.48 (s
,2H),5.02(d,J=16.1Hz,4H),4.54(s,1H),3.96(s,2H),3.66(s,2H),2
.92(d,J=6.1Hz,3H),2.08 (gq,J=6.6Hz,1H),1.80-
1.56(m,2H),1.46(s,2H),1.21-
1.13(m,1H),0.94(dt,J=6.8,3.0Hz,6H) .

[0514] MS(EST)m/z:708.80[M+H]+
[0515] Comparative Example 2-3-2: Synthesis of Pyrene
(33)

[Chemical Formula 165]
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Pyrene (32)
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[0516] Fmoc-Glu (OtBu)-OHeH:0 (11.1 mg, 0.025 mmol) was

Pyrene (33)

dissolved in dimethylformamide (1 mL), and pyrene (32)
(17.3 mg, 0.024 mmol), 1l-hydroxy-7 azabenzotriazole (5.1
mg, 0.037 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (7.3 mg, 0.038 mmol), and
triethylamine (7.1 pL, 0.51 mmol) were added thereto. The
mixture was stirred at room temperature for 2.5 hours, and
then diethylamine (0.2 mL, 1.91 mmol) was added thereto.
The mixture was stirred at room temperature for 1.5 hours.
The mixture was concentrated under reduced pressure, and
then purified by reverse phase preparative chromatography.
A fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
The residue was freeze-dried to obtain pyrene (33) (15.6

mg, 0.017 mmol).
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[0517] 1H NMR (400MHz,Chloroform-

d)ol0.87(s,1H);8.68 (m, LH) ; 8.41=7,97 (m, 13H) ; 7.60=

7«58 (M, ~2H) ¢ 7 30 (M 2H) 6. 00 (L, 0=6.2Hz, 1H) y 5:.45 (8, 2H), 3. 058=

4.99(m,4H) ,4.46 (m,1H),4.26(m,1H),3.96(s,2H),3.88(m,1H),3.07
5 (m,1H) ,2.96{m;1H) ,2.93 (d;J=5.6Hz,3H) ;2.68 (t,J=1L.8Hz,1H), 2.3

4=2 430, 8H) »2:03 (I, 1H) ;1. 93=

La90(m, 2H) 7 13055 9H) » L 15 (8, LH) » 0:92=0 86 (m, 6H) -

[0518] MS(ESI)m/z:893.45[M+H]*
[0519] Comparative Example 2-3-3: Synthesis of Pyrene
140 (34)

[Chemical Formula 166]

w LA AT .

Lo k)
0~ "0-tBu HZNJLH
Pyrene (33)
o]
H/WYDH
! o
[s]

Pymne{34]
[0520] Pyrene (33) (15.6 mg, 0.017 mmol) was dissolved
in dimethylformamide (1.5 mL), and 6-maleimidohexanoic acid
15 (3.7 mg, 0.018 mmol), l-hydroxy-7 azabenzotriazole (3.5 mg,
0.025 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (4.8 mg, 0.025 mmol), and triethylamine (4.8
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nL, 0.34 mmol) were added thereto. The mixture was stirred
at room temperature for three hours, and then 6-
maleimidohexancic acid (1.8 mg, 0.009 mmol), 1-(3-

dimethylaminopropyl) -3 ethylcarbodiimide hydrochloride (2.3

mg, 0.012 mmol), and triethylamine (2.4 pL, 0.17 mmol) were
added thereto. The mixture was stirred at room temperature
for 1.5 hours. Thereafter, 4-dimethylaminopyridine (0.5
mg, 0.004 mmol) was added thereto, and the mixture was
further stirred for 2.5 hours. The mixture was
concentrated under reduced pressure, and then purified by
column chromatography (dichloromethane : methanol = 9 : 1}).
A fraction comprising a product was collected and
concentrated under a reduced pressure to obtain the pyrene
(34) (8.0 mg, 0.007 mmol).

[0521] 1H NMR (400MHz, DMSO-

d6)d10.02(s,1H),8.65(m,1H),8.40-7.96(m,9H),7.69-
.53(m,3H),7.28(m,2H),7.00-

.98 (m,2H),5.97(m,1H),5.41 (s,2H),5.04-

.98 (m,4H) ,4.56(t,5.4Hz,1H) ,4.41-4,27 (m,2H) ,4,21-
.15(m,2H),3.95(s,2H),2.91(d,J=5.6Hz,3H),2.22-
.15(m,2H),2.10-2.07(m,2H) ,1.69(m,1H),1.59(m,1H),1.50-
.44 (m, 6H),1.46(d,J=2.0Hz, 9H),1.35-

.15(m, 4H),0.82(dd,J=14.8, 6.8Hz, 6H)

[0522] MS(ESI)m/z:1086.60 [M+H]*

RN sy

[0523] Comparative Example 2-3-4: Synthesis of Linker-
payload mimic (31)
[Chemical Formula 167]
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Pyrene (34)

4 M HCI ag.  dioxane

Linker-payload mimic (31)
[0524] Pyrene (4) (9.7 mg, 0.0089 mmol) was dissolved in
1,4-dioxane (1 mL) and a hydrogen chloride/1,4-dioxane
solution (1 mL), and the solution was stirred in an ice
water bath for two hours. Dimethylformamide (1 mL) was
added thereto to raise the temperature to room temperature,
and then the mixture was concentrated under reduced
pressure. Thereafter, purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under

reduced pressure to remove acetonitrile. The residue was

freeze-dried to obtain Linker-payload mimic (31) (2.0 mg,
0.002 mmol) .
[0525] 1H NMR (400MHz, DMSO-

dB)al0. 03 (B 10) ;8567 (i 1) 58 :40-"7, 26 ;9] 7 1<89—
TS (M 3H) 7 1« 28 (M 2H) 76«98 (8, 2H) »5:98 (M, 1TH) , 8- 87 (Mz1H) z5 .42
(S, 2H) 5. 08=
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4.97 (m,4H) ;4.4 (m,;1H) ;4,29 (m,1H) ,4.19(m,1H) ;3.95(s,2H) ;290 (
A7 J=5:2H0z;3H) 32,222 : 17 m; 2H) 32, 11=2 : 09m; 2H) 1. 71=
1.59(m,3H),1.49-1.44 (m,6H) ,1.30-
1.15(m,4H),0.82(dd,J=15.0,6.6Hz, 6H)

[0526] MS (ESI)m/z:1030.50 [M+H]*
[0527] Comparative Example 2-4: Synthesis of ADC mimics
198! Elei 20

According to Example 7-1, Linker-payload mimic (31)
was caused to react to obtain ADC mimic 18 from
trastuzumab, ADC mimic 19 from rituximab, and ADC mimic 20
from infliximab.

[Chemical Formula 168]

w
}
=
[[T]
Iz
-4
llmg=
I=
O

H
ADC mimic 18 from trastuzumab
ADC mimic 19 from rituximab
ADC mimic 20 from infliximab
[0528] Example 8: DAR analysis of ADC mimic

For DAR analysis of the ADC mimics synthesized in
Example 7 and Comparative Example 2, HIC-HPLC analysis was
performed according to a previous report (Anal. Chem.,
2019, 91, 20, 12724-12732). Measurement was performed
using the following conditions.

[0529] Measurement system: Chromaster (registered
trademark) (manufactured by Hitachi, Ltd.)

Column: Tosoh Biobuthyl NPR 2.5 pum 4.6 x 35 mm column
manufactured by Tosoh Bio-Sciences Inc.

Gradient: linear gradient of eluent A/B

Flow rate: 0.8 mL/min

Eluent A: 1.1 M (NHs)2SO04,25mM NazHPO4/NaH2POs (pH 6.0)

Eluent B: 25 mM NazHPOs4/NaH2POs (pH 6.0, 25 v/v%
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isopropanol added)
Detector: UV (280 nm)

[0530] [Table 6]
Table 6. DAR of ADC mimic
Example/
Linker-payload mimic Comparative DAR
Example
ADC mimic 6 Linker-payload mimic (1) Example 7-1 8
ADC mimic 7 Linker-payload mimic (11) Example 7-2 8
ADC mimic 8 Linker-payload mimic (21) Example 7-3 8
ADC mimic 9 Linker-payload mimic (1) Example 7-4 8
ADC mimic 10 Linker-payload mimic (11) Example 7-5 8
ADC mimic 11 Linker-payload mimic (21) Example 7-6 8
ADC mimic 12 Linker-payload mimic (1) Example 7-7 8
ADC mimic 13 Linker-payload mimic (11) Example 7-8 8
ADC mimic 14 Linker-payload mimic (21) Example 7-9 8
. . - Comparative
ADC mimic 15 Linker-payload mimic (30) Example 2-2 8
. . . Comparative
ADC mimic 16 Linker-payload mimic (30) Example 2-2 8
. . - Comparative
ADC mimic 17 Linker-payload mimic (30) Example 2-2 8
. . - Comparative
ADC mimic 18 Linker-payload mimic (31) Example 2-4 8
. . . Comparative
ADC mimic 19 Linker-payload mimic (31) Example 2-4 8
. . . Comparative
ADC mimic 20 Linker-payload mimic (31) Example 2-4 8
[0531] Example 9: Evaluation of degree of hydrophobicity

of ADC mimic by hydrophobic column chromatography (HIC-
HPLC)

HIC-HPLC analysis was performed using the condition of
Example 8. Measurement was performed using the following
conditions. A degree of hydrophobicity of ADC mimic can be
evaluated by retention time of ADC in HIC chromatogram.
[0532] [Table 7]

Table 7. Evaluation of degree of hydrophobicity of trastuzumab-based ADC mimic
using HIC-HPLC

Example/
Comparative
Example

Linker-payload mimic Retention time
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ADC mimic 6 | Linker-payload mimic (1) Example 7-1 11.6 minutes
ADC mimic 7 | Linker-payload mimic (11) | Example 7-2 10.9 minutes
ADC mimic 8 | Linker-payload mimic (21) | Example 7-3 11.9 minutes
. . - Comparative .
ADC mimic 15 | Linker-payload mimic (30) Example 2-1 16.5 minutes
. . - Comparative .
ADC mimic 18 | Linker-payload mimic (31) Example 2-4 16.2 minutes

[0533] It is found that ADC mimics 6, 7, and 8, which

are exo-type ADCs, have a shorter retention time in the HIC
chromatogram, and are more hydrophilic ADC mimics than ADC
mimics 15 and 18, which are linear ADCs.

[0534] [Table 8]

Table 8. Evaluation of degree of hydrophobicity of rituximab-based ADC mimic using
HIC-HPLC

Example/
Linker-payload mimic Comparative Retention time
Example
ADC mimic 9 | Linker-payload mimic (1) Example 7-4 11.6 minutes
ADC mimic 10 | Linker-payload mimic (11) Example 7-5 11.3 minutes
ADC mimic 11 | Linker-payload mimic (21) Example 7-6 11.6 minutes
. . - Comparative .
ADC mimic 16 | Linker-payload mimic (30) Example 2-1 16.4 minutes
. . - Comparative .
ADC mimic 19 | Linker-payload mimic (31) Examplc 2-4 16.0 minutes
[0535] It is found that ADC mimics 9, 10, and 11, which

are exo-type ADCs, have a shorter retention time in the HIC

chromatogram, and are more hydrophilic ADC mimics than ADC
mimics 16 and 19, which are linear ADCs.

[0536] [Table 9]

Table 9. Evaluation of degree of hydrophobicity of infliximab-based ADC mimic
using HIC-HPLC

Example/
Linker-payload mimic Comparative Retention time
Example
ADC mimic 12 | Linker-payload mimic (1) Example 7-7 11.9 minutes
ADC mimic 13 | Linker-payload mimic (11) | Example 7-8 11.3 minutes
ADC mimic 14 | Linker-payload mimic (21) | Example 7-9 11.8 minutes
ADC mimic 17 | Linker-payload mimic (30) gg::ﬁ;lr:gf 16.4 minutes
ADC mimic 20 | Linker-payload mimic (31) | Comparative 16.2 minutes
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| | Example 2-4 |

[0537] It is found that ADC mimics 12, 13, and 14, which
are exo-type ADCs, have a shorter retention time in the HIC
chromatogram, and are more hydrophilic ADC mimics than ADC
mimics 17 and 20, which are linear ADCs.

[0538] As a result, it has been confirmed that retention
times of the ADC mimics synthesized in Examples 7-1, 7-2,
7-3, 7-4, 7-5, 7-6, 7-7, 7-8, and 7-9 tend to be short, and
it is found that the ADC mimics synthesized in Examples 7-
1, 7-2, 7-3, 7-4, 7-5, 7-6, 7-7, 7-8, and 7-9 have high
degrees of hydrophilicity. Therefore, it has been
confirmed that the ADC mimics synthesized in Examples 7-1,
7-2, 1-3, 7-4, '7-5, 7-6, 7-7, 7-8, and 7-9 are preferable
ADCs because it is considered that the ADC mimics
synthesized in Examples 7-1, 7-2, 7-3, 7-4, 7-5, 7-6, 7-7,
7-8, and 7-9 have slow plasma clearances and long times
during which the ADC mimics remain in a body.

[0539] Example 10: Evaluation of aggregation ratios of
ADC and ADC mimic by size exclusion chromatography (SEC-
HPLC)

SEC-HPLC analysis was performed according to a
previous report (Chemistry Select, 2020, 5, 8435-8439).
Measurement was performed using the following conditions.
[0540] Measurement system: 1260 HPLC system
(manufactured by Agilent)

Column: AdvanceBio SEC 300 A, 2.7 um, 4.6 mm x 150 mm,
manufactured by Agilent Technologies

Flow rate: 0.25 mL/min

Eluent: 100 mM sodium dihydrogen phosphate/sodium
hydrogen phosphate, agqueous solution of 250 mM sodium
chloride (pH 6.8), 10% v/v isopropanol

Detector: UV (280 nm)
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[0541] [Table 10]
Table 10. Evaluation of aggregation ratio of trastuzumab-based ADC mimic using SEC-
HPLC
Example/ Aooresation
Linker-payload mimic Comparative sgregatio
ratio
Example
ADC mimic 6 | Linker-payload mimic (1) Example 7-1 0.7%
ADC mimic 7 | Linker-payload mimic (11) | Example 7-2 0.8%
ADC mimic 8 | Linker-payload mimic (21) | Example 7-3 0.4%
. . - Comparative o
ADC mimic 15 | Linker-payload mimic (30) Example 2-1 100%
. . - Comparative 0
ADC mimic 18 | Linker-payload mimic (31) Example 2-4 20%
[0542] [Table 11]
Table 11. Evaluation of aggregation ratio of rituximab-based ADC mimic using SEC-
HPLC
Example/ Aggregation
Linker-payload mimic Comparative gglee
ratio
Example
ADC mimic 9 | Linker-payload mimic (1) Example 7-4 0.6%
ADC mimic 10 | Linker-payload mimic (11) | Example 7-5 1.1%
ADC mimic 11 | Linker-payload mimic (21) | Example 7-6 1.4%
. . - Comparative 0
ADC mimic 16 | Linker-payload mimic (30) Example 2-1 100%
. . - Comparative o
ADC mimic 19 | Linker-payload mimic (31) Example 2-4 12%
[0543] [Table 12]
Table 12. Evaluation of aggregation ratio of infliximab-based ADC mimic using SEC-
HPLC
Example/ Aggregation
Linker-payload mimic Comparative BEICE
ratio
Example
ADC mimic 12 | Linker-payload mimic (1) Example 7-7 2.1%
ADC mimic 13 | Linker-payload mimic (11) | Example 7-8 1.9%
ADC mimic 14 | Linker-payload mimic (21) | Example 7-9 0.3%
. . - Comparative o
ADC mimic 17 | Linker-payload mimic (30) Example 2-1 100%
. . - Comparative o
ADC mimic 20 | Linker-payload mimic (31) Example 2-4 16%

[0544]

times of the ADC mimics synthesized in Examples 7-1,

As a result,

it has been confirmed that retention

-2,
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7-3, 7-4, 7-5, 7-6, 7-7, 7-8, and 7-9 tend to have low
aggregation ratios, and it is found that the ADC mimics
synthesized in Examples 7-1, 7-2, 7-3, 7-4, 7-5, 7-6, 7-7,
7-8, and 7-9 have higher stability. Therefore, it has been
confirmed that the ADC mimics synthesized in Examples 7-1,
7-2, 1-3, 7-4, '7-5, 7-6, 7-7, 7-8, and 7-9 are preferable
ADCs.
[0545] Example 11: Evaluation of ADC mimic using enzyme
cathepsin B

Cleavabilities for wvarious ADC mimics by cathepsin B
were evaluated by analyzing the amount of fluorescent
molecules dropped from the ADC mimics as described below.
[0546] Example 11-1: Cathepsin B Cleavability Test

A cathepsin B cleavability test was performed as
follows according to a previous report (Nature
Communications 2018, 9, 2512). ADC mimic 7 was added to
180 pL of a MES buffer (10 mM MES, 40 uM DTT, pH 5.0) so as

to have a concentration of 1 mg/mL, and then 30 pL of the

mixture was poured into each of six Eppendorf tubes. To

each of three of the six samples, 100 pL of acetonitrile
was immediately added at 0°C. The mixture was stirred by
vortex, and then centrifuged to obtain a precipitate. The
resulting supernatant solution was collected and subjected
to HPLC analysis. The remaining three samples were

incubated at 37°C for six hours. To each of the samples,

100 uL of acetonitrile was added. The mixture was stirred
by vortex, and then centrifuged to obtain a precipitate.
The resulting supernatant solution was collected and
subjected to HPLC analysis.

[0547] Example 11-2: Analysis of amount of dropped
fluorescent molecules using HPLC analysis

For the measurement, the amount of fluorescent
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molecules dropped from ADC mimic 7 was measured using a
liquid chromatography/fluorescence detection method. The
three samples to which acetonitrile was immediately added
at 0°C in Example 11-1 were taken as 0 hour samples, and
the three samples incubated at 37°C for six hours as
described in Example 11-1 were taken as 6 hour samples. A
difference in fluorescence intensity between the 6 hour
samples and the 0 hour samples was analyzed.
[0548] Separately, a correlation between the area of a
fluorescence intensity area by HPLC and a concentration was
calculated using Pyrene. The difference in fluorescence
intensity between the ADC mimics was converted into a
concentration using the calculation formula. When the
concentration at 0 hour was set to 100%, a ratio of the
above-described difference in fluorescence intensity was
calculated as a dropping ratio. The dropping ratio of
fluorescent molecules from ADC mimic 7 in six hours was
400%, indicating that ADC mimic 7 had sufficient cathepsin
B cleavage.
[0549] Example 12: Synthesis of Linker-payload

(12-1) Synthesis of Linker-payload (35)

Linker-payload (35) was synthesized as follows.

[Chemical Formula 169]

O~.0H N..O
o H O NH5
My N\{ILN 0
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o
Linker-payload (35)
[05560] (12-1-1) Synthesis of carbonate (36)

[Chemical Formula 170]



10

15

220

H H
Oy _OtBu N
O Ot-Bu N.fo r‘)

QM. z i 2 NO; Hy
i gnﬁ ‘dDNH? oo _ jmgnﬁﬂ B
i H

H
H HHN o DIPEA, DMF R HN‘@IO 5
36 Me0 DI Q

Mal™ "0

O A

2
[0551] Alcohol (2) (105 mg, 0.158 mmol) obtained in (1-
1-1) was dissolved in N,N-dimethylformamide (2 mL), and the
solution was stirred under ice cooling for five minutes.

Thereafter, bis(4-nitrophenyl) carbonate (100 mg, 0.329

mmol) and N,N-diisopropylethylamine (83 pL, 0.48 mmol) were
added thereto, and the mixture was stirred under a nitrogen
atmosphere at room temperature for 19.5 hours. N,N-
dimethylformamide was removed by an evaporator.

Thereafter, ethyl acetate (3 mL) was added to the obtained
crude product to dissolve the crude product therein, and
then diethyl ether (3 mL) was added thereto. The obtained
solution was subjected to filtration to remove a residue.
Thereafter, an organic solvent was removed by a vacuum pump
to obtain carbonate (36) (102 mg, 0.123 mmol).

[0552] MS (EST) m/z:830.1[M+H]*,852.1[M+Na]*

[0553] (12-1-2) Synthesis of compound (37)

[Chemical Formula 171]
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[0554] Compound (36) (69 mg, 0.083 mmol) obtained in

(12-1-1) was dissolved in N,N-dimethylformamide (3.5 mL),
and l-hydroxybenzotriazole (16 mg, 0.10 mmol) and
commercially available monomethylauristatin E (MMAE, 61 mg,

0.085 mmol) were added thereto at room temperature.

Subsequently, diisopropylethylamine (29 pL, 0.17 mmol) was
added thereto, and then the mixture was stirred at room
temperature under a nitrogen atmosphere for 22.5 hours.
The organic solvent was removed by an evaporator.
Thereafter, a solution of acetonitrile : water = 1 : 1 was
added to the residue, and the mixture was purified by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under

reduced pressure to remove acetonitrile. The residue was
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freeze-dried to obtain compound 37 (79 mg, 0.056 mmol).

[0555] MS (ESI) m/z:1408.9[M+H]*
[0556] (12-1-3) Synthesis of compound (38)
[Chemical Formula 172]
04 .OtBu ﬂ o
i &
o H o NH;

LiOH, THF, HzO

[0557] Compound (37) (97 mg, 0.069 mmol) obtained in
(12-1-2) was dissolved in tetrahydrofuran (7 mL) and water
(2 mL). Lithium hydroxide (1.0 M, 1.4 mL, 1.4 mmol) was
added thereto under ice cooling, and the mixture was
stirred for one hour as it was. Hydrochloric acid was
added to the reaction solution to adjust the pH to 6.
Thereafter, acetonitrile : water = 1 : 1 was added thereto,

and the mixture was purified by reverse phase preparative
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chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove
acetonitrile. The residue was freeze-dried to obtain
compound 38 (70 mg, 0.050 mmol).
[0558] MS(EST) m/z:1394.7 [MtH]*
[0559] (12-1-4) Synthesis of compound (39)
[Chemical Formula 173]

0, 0OtBu H 8]

¥

NH,

(9] HU
,,JLH NYJLN 0

o _A_HHuN D\f\(

0
{\ :MWNHZ

(8]
PyBOP, DIPEA, DMF

[0560] Compound (38) (34 mg, 0.024 mmol) obtained in
(12-1-3) was dissolved in N,N-dimethylformamide (3 mL).
Thereafter, the solution was ice-cooled, and N,N-
diisopropylethylamine (25 pL, 0.14 mmol) and 1H-

benzotriazol-1l-yloxy tripyrrolidinophosphonium
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hexafluorophosphate (20 mg, 0.038 mmol) were added thereto.
Next, N-(5-aminopentyl) maleimide hydrochloride (8.7 mg,
0.040 mmol) was added thereto, the temperature was returned
to room temperature, and the mixture was stirred for 20

5 hours. After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
Thereafter, the resulting residue was freeze-dried to

10 obtain compound (39) (29 mg, 0.019 mmol).
[0561] M3 (ESI) m/z:1558.9[MiH]*
[0562] (12-1-5) Synthesis of Linker-payload (35)
[Chemical Formula 174]

O<_Of-Bu N_O
. 0 1 NH,
AN
H o _A HHuN
N PRt
- Oy NN
o
39
HsPO,
CHaCN/H,0

Linker-payload (35)

15 [0563] To compound (39) (29 mg, 0.019 mmol) obtained in
(12-1-4), acetonitrile (500 pL) and an 85 wt% phosphoric

acid aqueous solution (0.50 mL, 7.3 mmol) were sequentially
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added, and the mixture was stirred at room temperature for
three hours. After completion of the reaction, water (2
mL) was added thereto. The reaction solution was purified
by reverse phase preparative chromatography, a fraction

5 comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. Thereafter, the
residue was freeze-dried to obtain Linker-payload (35) (18
mg, 0.012 mmol).
[0564] M8 (FSI) m/zsl302.9[MiH]*

10 [0565] (12-2) Synthesis of Linker-payload (40)

Linker-payload (40) was synthesized as follows.

[Chemical Formula 175]

0. OH
w
- o B NH.
)LN N?JLN o
H H ‘

Linker-payload (40)
[0566] (12-2-1) Synthesis of compound (41)
15 [Chemical Formula 176]
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% PyBOP, DIPEA

oA~~~ NH; DMF, 0°C to RT

[0567] Compound (38) (10 mg, 0.0072 mmol) obtained in
(12-1-3) was dissolved in N,N-dimethylformamide (1 mL).

Thereafter, the solution was ice-cooled, and N,N-

diisopropylethylamine (10 pL, 0.057 mmol) and 1H-
benzotriazol-1l-yloxy tripyrrolidinophosphonium
hexafluorophosphate (7.0 mg, 0.013 mmol) were added
thereto. Next, an N,N-dimethylformamide (0.5 mL) solution
of DBCO-hexylamine (4.7 mg, 0.015 mmol) was added thereto,
the temperature was returned to room temperature, and the
mixture was stirred for 20 hours. After completion of the
reaction, purification was performed by reverse phase
preparative chromatography. A fraction comprising a
product was collected and concentrated under reduced
pressure to remove acetonitrile. Thereafter, the resulting
residue was freeze-dried to obtain compound (41) (5.8 mg,

0.0034 mmol) .
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[0568] M8 (ESI) m/z¢l1686.0 [M+H]*
[0569] (12-2-2) Synthesis of Linker-payload (40)
[Chemical Formula 177]

H
0,,.0t-Bu N._O
& i
NH3

N0
N H
41
=
HaPO,
CH3CN/H,0
H
O, OH N._.O
0 = B NH;
AN NS0
H o A_H

all Linker-payload (40)

5 [0570] To compound (41) (13 mg, 0.0077 mmol) obtained in
(12-2-1), acetonitrile (500 pL) and an 85 wt% phosphoric
acid aqueous solution (0.50 mL, 7.3 mmol) were sequentially
added, and the mixture was stirred at room temperature for
four hours. After completion of the reaction, water (2 mL)

10 was added thereto. The reaction solution was purified by
reverse phase preparative chromatography, a fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. Thereafter, the

residue was freeze-dried to obtain Linker-payload (40) (7.4
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mg, 0.0045 mmol).

[B571] MBS (EST) m/z2163B.9[MiH]™

[0572] (12-3) Synthesis of Linker-payload (42)
Linker-payload (42) was synthesized as follows.

[Chemical Formula 178]

Linker-Payload (42)
[0573] (12-3-1) Synthesis of carbonate (43)

[Chemical Formula 179]

0,,.OtBu N0

NH NH

't H Q . PNP-C H § H 9 :
M arbonats

ANy oy N A A0 MH\EAN. N,_)LH )

— =

i H i H : H
c;\ B s H DIFEA, DMF :LH & o, R
OL-Bu aH o ~0tBu DTET:;
Mead 0 H

Meld™ "0
2 43

[0574] Alcohol (2) (140 mg, 0.165 mmol) obtained in (1-
1-1) was dissolved in N,N-dimethylformamide (4 mL), and the
solution was stirred under ice cooling for five minutes.

Thereafter, bis(4-nitrophenyl) carbonate (108 mg, 0.355

mmol) and N,N-diisopropylethylamine (100 pL, 0.574 mmol)
were added thereto, and the mixture was stirred under a
nitrogen atmosphere at room temperature for 18 hours. The
organic solvent was removed by an evaporator. Thereafter,
a solution of acetonitrile : water = 1 : 1 was added to the
residue, and the mixture was purified by reverse phase
preparative chromatography. A fraction comprising a
product was collected and concentrated under reduced
pressure to remove acetonitrile. The residue was freeze-

dried to obtain compound 43 (130 mg, 0.128 mmol).
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[0575] Mg (FHEI) m/zsl0l3.6[MiEH]*

[0576] (12-3-2) Synthesis of compound (44)

[Chemical Formula 180]
H
Ot-Bu N

a2 ag R

H 0 _A_HHN
0 0t-Bu ©I 0\@
MeO™ 0 NO,

MMAE
HOBt, DIPEA

H
N

0. _.0fBu
H O Q 5
,Nu,)k”iru\)\ J;r —é_ﬁw
8]

H
xNj-NH

o %
0 Ot-Bu ;
i Y
MeQ” "0
44
[0577] Compound (43) (85 mg, 0.084 mmol) obtained in

(12-3-1) was dissolved in N,N-dimethylformamide (2 mL), and
l-hydroxybenzotriazole (20 mg, 0.13 mmol) and commercially
available monomethylauristatin E (MMAE, 63 mg, 0.088 mmol)
were added thereto at room temperature. Subsequently,
diisopropylethylamine (75 pL, 0.43 mmol) was added thereto,
and then the mixture was stirred at room temperature under
a nitrogen atmosphere for 23 hours. The organic solvent
was removed by an evaporator. Thereafter, a solution of
acetonitrile : water = 1 : 1 was added to the residue, and
the mixture was purified by reverse phase preparative

chromatography. A fraction comprising a product was
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collected and concentrated under reduced pressure to remove
acetonitrile. The residue was freeze-dried to obtain
compound 44 (94 mg, 0.059 mmol).

[0578] MS(EST) m/z:1593.6[MtH]*

[0579] (12-3-3) Synthesis of compound (45)

[Chemical Formula 181]

0, Ot-Bu

III!
lIIl

MeQ,
ﬂ /
N
o)
H HN \ NH O
N
0 Ot-Bu ~\( }_

MeOQ™ "0
44
LiOH, THF, H,0
Y
H
0, 0Ot-Bu N
MeQ
N.._,JL =
§ o] '
NH 8]
0 Ot-Bu 01{ ;}F_ -
o} e
HO™ ™0 HE
45
[0580] Compound (44) (94 mg, 0.059 mmol) obtained in

(12-3-2) was dissolved in tetrahydrofuran (5 mL) and water
(2 mL), and lithium hydroxide (1.0 M, 0.6 mL, 0.6 mmol) was
added thereto under ice cooling, and the mixture was
stirred for one hour as it was. Hydrochloric acid was
added to the reaction solution to adjust the pH to 5.

Thereafter, acetonitrile : water = 1 : 1 was added thereto,
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and the mixture was purified by reverse phase preparative
chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove
acetonitrile. The residue was freeze-dried to obtain
Compound 45 (77 mg, 0.049 mmol) .

[0581] MS(ESL) m/z:l578.7 [M+H]*

[0582] (12-3-4) Synthesis of compound (46)

[Chemical Formula 182]

0._Ot-Bu
N \,JL. gw\)k”,d ]
c:r Ot-Bu ]@I‘H{\N_?
:

HoSo ©

45
O
(\ jNWNHE
(@]
PyBOP, DIPEA, DMF
H v
Q. .0t-Bu N._.0
i

H O
Ac’N‘:)‘N M\_,,JLN o]

ij\H o A_HHuN
[
0" 0Oft-Bu O
(:NWN o)

\ H
o

46
[0583] Compound (45) (77 mg, 0.049 mmol) obtained in

(12-3-3) was dissolved in N,N-dimethylformamide (3 mL).

Thereafter, the solution was ice-cooled, and N,N-

diisopropylethylamine (50 pL, 0.29 mmol) and 1H-
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benzotriazol-1l-yloxy tripyrrolidinophosphonium
hexafluorophosphate (87 mg, 0.17 mmol) were added thereto.
Next, N-(5-aminopentyl) maleimide hydrochloride (35 mg,
0.16 mmol) was added thereto, the temperature was returned
5 to room temperature, and the mixture was stirred for 20
hours. After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
10 Thereafter, the resulting residue was freeze-dried to
obtain compound (46) (65 mg, 0.037 mmol).
[0584] MS (ESI) m/z:1744.7 [M+H]*
[0585] (12-3-5) Synthesis of Linker-payload (42)

[Chemical Formula 183]

0, Ot-Bu N. O
o B o NHz
N B e B
1“ o _A_HHN
0" 0tBu O ]I:L,E
H
o
HaPO,
CH4CN/H,0
O .OH }Pj o
T
H O H O . :
ac N AN N A A0 Qﬂm.m
H H = H
:L U \ -NH
o..N Y
0" "OH 0 X —
o
15 Linker-payload (42)
[0586] To compound (46) (65 mg, 0.037 mmol) obtained in

(12-3-4), acetonitrile (2 mL) and an 85 wt% phosphoric acid

aqueous solution (1.00 mL, 14.6 mmol) were sequentially
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added, and the mixture was stirred at room temperature for
six hours. After completion of the reaction, water (2 mL)
was added thereto. The reaction solution was purified by
reverse phase preparative chromatography, a fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. Thereafter, the
residue was freeze-dried to obtain Linker-payload (42) (49
mg, 0.030 mmol).
[0587] M8 (FSI) m/zel63L.6[MiH]*
[0588] (12-4) Synthesis of Linker-payload (47)
Linker-payload (47) was synthesized as follows.

[Chemical Formula 184]

Linker-payload (47)
[0589] (12-4-1) Synthesis of compound (48)
[Chemical Formula 185]
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?

H © H © Mkl
Acr NSy A N AL A0

Exatecan
HOBt, DIPEA

48
[0590] Compound (43) (67 mg, 0.066 mmol) obtained in

(12-3-1) was dissolved in N,N-dimethylformamide (2 mL), and
l-hydroxybenzotriazole (17 mg, 0.11 mmol) and commercially
available Exatecan mesylate (CAS: 169869-90-3, 35mg,

0.066mmol) were added thereto at room temperature.

Subsequently, diisopropylethylamine (50 pL, 0.29 mmol) was
added thereto, and then the mixture was stirred at room
temperature under a nitrogen atmosphere for four hours.
The organic solvent was removed by an evaporator.
Thereafter, a solution of acetonitrile : water = 1 : 1 was
added to the residue, and the mixture was purified by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain compound 48 (57 mg, 0.043 mmol).
[0591 ] MS(EST) m/#el311 .7 [MrH]*
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[0592] (12-4-2) Synthesis of compound (49)
[Chemical Formula 186]

LiOH, THF, H,O

49
[0593] Compound (48) (57 mg, 0.043 mmol) obtained in
5 (12-4-1) was dissolved in tetrahydrofuran (3 mL) and water

(1.5 mL), and lithium hydroxide (1.0 M, 0.5 mL, 0.5 mmol)
was added thereto under ice cooling, and the mixture was
stirred for one hour as it was. Hydrochloric acid was
added to the reaction solution to adjust the pH to 5.

10 Thereafter, acetonitrile : water = 1 : 1 was added thereto,
and the mixture was purified by reverse phase preparative
chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove

acetonitrile. The residue was freeze-dried to obtain
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compound 49 (45 mg, 0.035 mmol).

[0594] MS(ESI) m/z:1297.6[M+H]™
[0595] (12-4-3) Synthesis of compound (50)

[Chemical Formula 187]

0. . 0OfBu HTO
H © H O -
A“'NE’J\H N\,JLH 0
j\ 0 _A_HHN_
0% 0t-Bu DID
HO SO
49
0
QWNHQ
0

PyBOF, DIPEA, DMF

[0596] Compound (49) (45 mg, 0.035 mmol) obtained in
(12-4-2) was dissolved in N,N-dimethylformamide (3 mL).
Thereafter, the solution was ice-cooled, and N,N-
diisopropylethylamine (30 pL, 0.17 mmol) and 1H-
benzotriazol-1l-yloxy tripyrrolidinophosphonium
hexafluorophosphate (55 mg, 0.11 mmol) were added thereto.
Next, N-(5-aminopentyl) maleimide hydrochloride (22 mg,
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0.10 mmol) was added thereto, the temperature was returned
to room temperature, and the mixture was stirred for 18
hours. After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A
5 fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
Thereafter, the resulting residue was freeze-dried to
obtain compound (50) (22 mg, 0.015 mmol) .
[0597] MS (ESI) m/z¢1462.7 [M+H]*
10 [0598] (12-3-5) Synthesis of Linker-payload (47)
[Chemical Formula 188]

0 Ot-Bu N..O
NH,
H O H ©
Ac"”\{j‘w N‘*;’J'L‘M o)
j\H o _A_HHuN
O~ "Ot-Bu
O
50
HaPO,
CH4CN/H,0
O .OH
H © H O
M,N\)kN N A
i H o A _Hmun

Linker-payload (47)
[0599] To compound (50) (22 mg, 0.015 mmol) obtained in
(12-4-3), acetonitrile (1 mL) and an 85 wt% phosphoric acid
15 aqueous solution (1.0 mL, 14.6 mmol) were sequentially
added, and the mixture was stirred at room temperature for

1.5 hours. After completion of the reaction, water (1 mL)
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was added thereto. The reaction solution was purified by
reverse phase preparative chromatography, a fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. Thereafter, the
residue was freeze-dried to obtain Linker-payload (47)

(18.8 mg, 0.0139 mmoel) .

[0600] 1H NMR (300MHz;DMSO-d6) 6 10.04(s,1H),8.10-

8.08 (m;48) , 7. 80=7.T7 {mydH8) 7 .59=7.55 {my2H) ;7 .35

7,30 (m,3H) ,6.29(4,J=8.8Hz,2H) ,6.54—

6.53 (m,1H),6.01 {(bre, 1H) ,5.74 {d,J=8.0Hz,1H) ,5.43 (brs,4H) , 5.3

3=5.28 (M, 2H) ;4.2 9=4, 15 (M, 4H) ; 3:19-2. 98 (5H); 2 .43

238 (M, 88) ;4 ,27=2: 20 (f;FH) z1,95=1.83 (M, 80) ;1 .73~

162 (m, 48) ;1 .82=1 .30 {m, 7E) ;1.23=1,.13 {m,38) ., 0. 84 {m, 9H) »

[0601] MS(EST) m/z21349.2 [MtH]*

[0602] (12-5) Synthesis of Linker-payload (125)
Linker-payload (125) described below was synthesized

in a similar manner to the synthesis of Linker-payload

mimic (120) using MMAE in place of sarcosine-pyrene.

[Chemical Formula 189]

H,N
Oy, OH NH
0
NMJL H)L )
JFTIRL 3,:
; e
4 NS kaﬁnfﬁﬁmuf&f\unwfﬁyﬁvﬂm)
Linker-payload (125)
[0603] MS(ESI)m/z:1968.14 [M+H]*
[0604] (12-6) Synthesis of Linker-payload (126)

Linker-payload (126) described below was synthesized
in a similar manner to the synthesis of Linker-payload
mimic (35) using Exatecan mesylate in place of MMAE.

[Chemical Formula 190]
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Os,0H N0
l
0 H ©
,JLN N..i,.llN 0
H O _A_HHN

Linker-payload (126)
[0605] MS(ESL)m/2z:1220.50 [M+H]*
[0606] Example 13: Synthesis of ADC

(13-1) Synthesis of ADCI
To a 3 mg/mL PBSE buffer (50 mM phosphate buffered

saline (PBS), 10 mM EDTA, pH = 7.4) of anti-HER2 IgG
antibody trastuzumab (Chugai Pharmaceutical), a PBSE
solution (2 mM) of a reducing agent (TCEP) was added in an
amount of 8 equivalents to the antibody, and the mixture
was incubated at 37°C for one hour. To the resulting
reaction mixture, dimethylacetamide (DMA) (6% v/v) and a 10
mM DMA solution of Linker-payload mimic (35) (20
equivalents to the antibody) were sequentially added and
stirred gently at 20°C for one hour. An excess amount of
N-acetylcysteine was added to the reaction mixture, and the
mixture was stirred at 25°C for 20 minutes. The final
mixture was purified using a NAP-5 desalting column
(manufactured by GE Healthcare) and eluted with a
formulation buffer (20 mM histidine, comprising 5 wt%
trehalose, pH 5.2) to obtain ADC mimic 1.

[Chemical Formula 191]
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Trastuzumab

ADC 1

[0607] (13-2) Synthesis of ADC2

According to (13-1),
payload (42).
[Chemical Formula 192]

ADC2 was obtained from Linker-
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Trastuzumab

e

ADC 2
[0608] (13-3) Synthesis of ADC3
According to (13-1), ADC3 was obtained from Linker-
payload (47).
[Chemical Formula 193]



Trastuzumab

ADC 3
[0609] (13-4) Synthesis of ADCH
According to (13-1), ADCY9 was obtained from Linker-
payload (125).
5 [Chemical Formula 194]
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Trastuzumab
ADC9

[0610] (13=5) Synthesis of ADC10
According to (13-1), ADC10 was obtained from Linker-
payload (126).
5 [Chemical Formula 195]
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NH2
Ay N‘)LN

H O/\HHN

Linker-payload (126)

Trastuzumab

ADC 10
[0611] Example 14: HIC-HPLC Analysis of ADC
HIC-HPLC analysis was performed using the condition of
Example 8.
5 [Table 13]
Table 13. DAR of ADC

Linker-payload Example DAR
ADC 1 Linker-payload (35) Example 13-1 8
ADC 2 Linker-payload (42) Example 13-2 8
ADC 3 Linker-payload (47) Example 13-3 8
ADC 9 Linker-payload (125) Example 13-4 8
ADC 10 Linker-payload (126) Example 13-5 8
[0612] Subsequently, hydrophobicity of an ADC was

evaluated using HIC-HPLC. Measurement was performed
10 according to Example 9. A degree of hydrophobicity of an
ADC can be evaluated by retention time of ADC in HIC
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chromatogram. Trastuzumab, which is a raw material
antibody, was used for comparison.
[Table 14]

Table 14. Evaluation of degree of hydrophobicity of trastuzumab-based ADC using
HIC-HPLC

Linker-payload Example Retention time
ADC 1 Linker-payload (35) 13-1 12.3 minutes
ADC 2 Linker-payload (42) 13-2 11.1 minutes
ADC 3 Linker-payload (47) 13-3 9.1 minutes
Trastuzumab None None 8.2 minutes
[0613] It is found that ADCs 1, 2, and 3, which are exo-

type ADCs, have retention times in HIC chromatogram
comparable to those of the raw material antibody, and are
more hydrophilic ADCs.
[0614] Example 15: Evaluation of aggregation ratio of
ADC by size exclusion chromatography (SEC-HPLC)

SEC-HPLC analysis was performed according to Example
10.
[Table 15]

Table 15. Evaluation of aggregation ratio of trastuzumab-based ADC mimic using
SEC-HPLC

Linker-payload Example Aggregation ratio
ADC 1 Linker-payload (35) 13-1 0.8%
ADC 2 Linker-payload (42) 13-2 0.6%
ADC 3 Linker-payload (47) 13-3 0.5%
Trastuzumab None None 0.5%
[0615] As a result, it has been confirmed that the ADCs

synthesized in Examples 13-1, 13-2, and 13-3 tend to have
low aggregation ratios, and it is found that the ADCs
synthesized in Examples 13-1, 13-2, and 13-3 are more
stable. Therefore, it was confirmed that the ADC
synthesized in Example 13 was a preferred ADC.
[0616] Example 16: Synthesis of ADC

(16-1) Synthesis of ADCA4

In the following Comparative Examples and Examples, an
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antibody derivative (thiol group-introduced trastuzumab)
described in Example 81-7 of WO 2019/240287 Al was used as
a thiol group-introduced antibody. This antibody
derivative has the following structure in which a thiol
group 1is regioselectively introduced into trastuzumab
(humanized IgGl antibody) wvia an amino group of a side
chain of a lysine residue at position 246 or 248 of an
antibody heavy chain (the position of the lysine residue is
in accordance with EU numbering) .

[Chemical Formula 196]

(In the above structure, NH-CH2-CHz-CH2-CH2- extending
from the antibody heavy chain corresponds to a side chain
of a lysine residue, and HS-CH,-CH2-C (=0) which is a thiol-
comprising group is added to an amino group in the side
chain of the lysine residue. In the present antibody,
modification with another lysine residue was not detected
in a peptide mapping method, and therefore position
selectivity at position 246 or 248 of the antibody heavy

chain is understood to be 100%.)

[0617] To a buffer (pH 7.4 PBS buffer) solution (20 uM)
of the thiol group-introduced antibody, 10 equivalents of a
DMF solution (10 mM) of Linker-payload (35) synthesized in
Example 13-1 was added, and the mixture was allowed to
stand at room temperature for two hours, and then purified
using NAP-5 Columns (manufactured by GE Healthcare) to
obtain ADC 4. ESI-TOFMS analysis was performed. For the
reaction product, a peak was observed at 151414 indicating
a product with two Linker-payloads (35) introduced.
[Chemical Formula 197]
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[0618] (16-2) Synthesis of ADCS5

According to (16-1), ADC5 was obtained from Linker-
payload (42). ESI-TOFMS analysis was performed. For the
5 reaction product, a peak was observed at 151673 indicating
a product with two Linker-payloads (42) introduced.

[Chemical Formula 198]
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[0619] (16-3) Synthesis of ADC6

According to (16-1), ADC6 was obtained from Linker-
payload (47). ESI-TOFMS analysis was performed. For the
reaction product, a peak was observed at 151109 indicating
a product with two Linker-payloads (47) introduced.

[Chemical Formula 199]
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[0620] (16-4) Synthesis of ADC6

According to (l6-1), ADC8 was obtained from Linker-
payload (125). ESI-TOFMS analysis was performed. For the
5 reaction product, a peak was observed at 150524 indicating
a product with two Linker-payloads (125) introduced.
[Chemical Formula 200]
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Synthesis of ADC11
ADC1l1l was obtained from Linker-
For the

[0621] (16-5)

According to (16-1),
ESI-TOFMS analysis was performed.

a peak was observed at 150615 indicating
(126) introduced.

payload (126).

reaction product,
a product with two Linker-payloads

[Chemical Formula 201]
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ADC 11
[0622] Example 17: HIC-HPLC Analysis of ADC

HIC-HPLC analysis was performed using the condition of

Example 8.

[Table 16]

Table 16. DAR of ADC

Linker-payload Example DAR

ADC 4 Linker-payload (35) 16-1 2
ADC 5 Linker-payload (42) 16-2 2
ADC 6 Linker-payload (47) 16-3 2
[0623] Subsequently, hydrophobicity of an ADC was

evaluated using HIC-HPLC. Measurement was performed
according to Example 9. A degree of hydrophobicity of an
ADC can be evaluated by retention time of ADC in HIC
chromatogram. Trastuzumab, which is a raw material
antibody, was used for comparison.

[Table 17]

Table 17. Evaluation of degree of hydrophobicity of trastuzumab-based ADC using
HIC-HPLC
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Linker-payload Example Retention time
ADC 4 Linker-payload (35) 16-1 11.2 minutes
ADC 5 Linker-payload (42) 16-2 10.7 minutes
ADC 6 Linker-payload (47) 16-3 10.4 minutes
Trastuzumab | None None 8.2 minutes
[0624] It is found that ADCs 4, 5, and 6, which are exo-

type ADCs, have retention times in HIC chromatogram
comparable to those of the raw material antibody, and are
more hydrophilic ADCs.
[0625] Example 18: Evaluation of aggregation ratio of
ADC by size exclusion chromatography (SEC-HPLC)

SEC-HPLC analysis was performed according to Example
10.
[Table 18]

Table 18. Evaluation of aggregation ratio of trastuzumab-based ADC mimic using
SEC-HPLC

Linker-payload Example Aggregation ratio
ADC 4 Linker-payload (35) 16-1 0.6%
ADC 5 Linker-payload (42) 16-2 0.8%
ADC 6 Linker-payload (47) 16-3 0.5%
Trastuzumab None None 0.5%
[06206] As a result, it has been confirmed that the ADCs

synthesized in (16-1), (16-2) and (16-3) tend to have low

aggregation ratios, and it is found that the ADCs

synthesized in (16-1), (16-2) and (16-3) are more stable.

Therefore, it was confirmed that the ADC synthesized in

Example 16 was a preferred ADC.

[0627] Example 19: Synthesis of Linker-payload mimic
(19-1) Synthesis of Linker-payload mimic (56)
Linker-payload mimic (56) was synthesized as follows.

[Chemical Formula 202]
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Linker-payload mimic (56)
[0628] (19-1-1) Synthesis of alcohol (57)
[Chemical Formula 203]

0
DfB
cazr Bu z K Ny
N
A H nN
HATU, collidine, DMF OH
0
Alcohol (57)
[0629] Ac-Asp (OtBu)-Val-Cit-OH (51.7 mg, 103 pmol) was

dissolved in N,N-dimethylformamide (520 pL), and 1-
[bis (dimethylamino) methylene]-1H-1,2,3,-triazolo[4,5-b]
pyridinium 3-oxide hexafluorophosphate (46.9 mg, 123 umol)

and 2,4,6-trimethylpyridine (15.9 pL, 123 umol) were added
thereto. The mixture was stirred at room temperature for
ten minutes. Subsequently, methyl 4-aminomandelate (22.3
mg, 123umol was added thereto, and the mixture was stirred
at room temperature for 19 hours, and then purified by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the alcohol (57) (56.3 mg, 86.5
pumol) .

[0630] 1H NMR (400 MHz, DMSO-
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dg)09,.99(s,1H) ,8.27(d,J=8.4Hz,1H) ,8.17 {d,J=8,4Hz, 1H) ,7.58 (d

J=8.8Hz,1H),7.56 (d,J=8.8H=z,2H),7.31 (d,J=8.8Hz,2H) ,5.98(brs
,1H),5.41 (brs,2H) ,5.08(s,1H),4.64-4.59(m,1H),4.39-

4.34 (m,1H) ,4.22-4.18 (m,1H) ,;3.59(s8,38H) ;,3.01-2,94(m,2H) ,Z.69~-
5 2«63 (m,1H) ;2 .44=2.38 (m,; 1H) ;2. 00=1:95(m, 1H) ;1. 83(s;3H);1.69=

la6o (My1H) ,1:62=1.83 (m,;1H) ;1.:43=

1.34(m,11H),0.84(d4,J=6.8Hz,3H),0.79(d,J=6.8Hz,3H) .

[0631]
[0632]
[Chemical Formula 204]

M3 (EST jmy =z : 651 .35 [MEH]™

(19-1-2) Synthesis of pyrene (58)

10

OH

Alcohol (57) Me0™™0

Yy DIPEA, DMF

I 0
HNJN O@
A Se

Sarcosine-Pyrene

HOBt, DIPEA
Y
H
NjFO
- CD;I—BU NH
P N
- i

Pyrene (58)

(0633 Alechol (57) (55.0 mg, 84.5 umel)

was dissolved
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in N,N-dimethylformamide (423 pL), and the solution was
stirred under ice cooling for five minutes. Thereafter,
bis(4-nitrophenyl) carbonate (77.1 mg, 254 pumol) and N,N-
diisopropylethylamine (32.3 pL, 190 pumol) were added
thereto, and the mixture was stirred at room temperature

for two hours. Thereafter, the mixture was ice-cooled.

Sarcosin-Pyrene (76.7 mg, 254 pmol), l-hydroxybenzotriazole

(17.1 mg, 127 pmol), and N,N-diisopropylethylamine (53.9

nL, 317 umol) were added thereto, and the mixture was
stirred at room temperature for 1.5 hours. After the
reaction, purification was performed by reverse phase
preparative chromatography. A fraction comprising a
product was collected and concentrated under reduced

pressure to remove acetonitrile. The residue was freeze-

dried to obtain the pyrene (58) (60.9 mg, 62.2 umol).

[0634] 1H NMR (400 MHz,DMSO-d¢)010.14-10.11(m, 1H),8.68~-
8.66(m,1H),8.39-8.01(m,10H),7.89-7.85(m,1H),7.67-
7.58(m,3H),7.44-7.39(m,2H),5.98 (brs,1H),5.79-
5.77(m,1H),5.42 (brs,2H),5.04-4.97 (m, 2H) ,4.65-
4.59(m,1H),4.39-4.36(m,1H),4.28-4.07 (m, 2H),3.92-
3.82(m,1H),3.62-3.61(m,3H),2.99-2.91(m,5H),2.69-
2.63(m,1H),2.44-2.38(m,1H),2.01-1.97(m,1H),1.83(s,3H),1.70-
1.60(m,2H),1.44-1.30(m,11H),0.86-0.77 (m, 6H) .

[0635] MS(ESI)m/z:979.45[M+H]*

[0636] (19-1-3) Synthesis of pyrene (59)

[Chemical Formula 205]
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H
N?D
COst-Bu NH,

ASAL

s

Pyrene (58)

LiOH, THF, H,O

COEI—BU NH,

s

Pyrene (59)
[0637] Pyrene (58) (24.9 mg, 25.4 pmol) was dissolved in

tetrahydrofuran (1.88 mL) and water (625 uL), and the
solution was stirred under ice cooling for five minutes.

5 Thereafter, a 1 M lithium hydroxide aqueous solution (30.5
uL, 30.5 pumol) was added thereto, and the mixture was
stirred at room temperature for 50 minutes. After
completion of the reaction, the pH was adjusted to about 6
using 0.1 M hydrochloric acid, and purification was

10 performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.

The residue was freeze-dried to obtain the pyrene (59) (8.3
mg, 8.6 pmol).

w3 [0638] 1H NMR (400 MHz,DMS0-ds)613.06(brs,1H),10.13~
1008 {m,; 1H) ;8. 68=8.65 (m, 1H},; B-39=8.00 (m, 10K} ; T-88=
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.84 (m,1H),7.67-7.59(m, 3H),7.44-

Al (M2H) ;5. 98 (bre, 1H), 5. 68=3.67 (m, 1H), 5.42 (brs,2H) , 5. 04~
93 (m,2H) ,4.64-4.61 (m,1H) ,4.41-4.35(m,1H) ,4.32~

A0 2H) 678 Hl=3 w80 mp L By 28922 Q0 imy SH) 2 0=

Ol (M LHY ;2 . 44-2 .38 (M, 1H) ;2.01-1.98 (M,1H) ;1 .83(8;3H) s L. 70-
OV, 28) v 1.45=1,.30(m,11H) ,0.86-0.77 (m,6H) .

[0639] MS(ESI)m/z:965.45[M+H]+

[ NG Y S A Y

[0640] (19-1-4) Synthesis of pyrene (60)
[Chemical Formula 206]

H
e
Q,t-B
o 5 ‘9 N
)LH N\E)'Lﬁ 0
ROl CUE S ¢ >
NG
H
H D0
Pyrene (59)
9]
(0]
PyBOP, DIPEA, DMF
N
GQT-BU ﬁ
0 e
)-LH Nog N o)
AN CUUE S ¢ >
) T
1 Nfﬁu#"uf“u C)D ;
(o]
Pyrene (60}
[0641] Pyrene (59) (7.2 mg, 7.5 umol) was dissolved in

N,N-dimethylformamide (150 pL). Thereafter, the solution
was ice-cooled, and N,N-diisopropylethylamine (2.5 pL, 14.9

pmol) and lH-benzotriazol-l-yloxy tripyrrolidinophosphonium
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hexafluorophosphate (5.8 mg, 11.2 umol) were added thereto.
Next, N-(5-aminopentyl) maleimide hydrochloride (2.4 mg,

11.2 pumol) was added thereto, the temperature was returned
to room temperature, and the mixture was stirred for one
hour. After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.

Thereafter, the resulting residue was freeze-dried to
obtain pyrene (60) (5.7 mg, 5.1 umol).

[0642] 'H NMR (400 MHz,DMSO-ds)610.07-10.04 (m,1H),8.91-
.88 (m,1H),8.65-7.95(m,12H),7.62-7.58(m, 3H),7.40-
.36(m,2H),6.96-6.94 (m,2H) ,5.97 (brs,1H),5.70-

.68 (m,1H),5.41 (brs,2H),5.14-5.00(m,2H) ,4.65-

.61 (m,1H),4.42-4.37(m,1H) ,4.25-4.1%(m,1H) ,4.15-

.82 (m,2H),3.30-3.21(m,2H),3.04-2.8%9(m, 7/H) ,2.70-

.64 (m,1H),2.44-2.38(m,1H),2.01-1.97(m,1H),1.83(s,3H),1.75-
.60(m,2H),1.48-1.24(m,15H),1.12-1.03(m,2H),0.86-
.78 (m, 6H) .

O BN W o 0 @

[0643] MS(ESI)m/z:1129.50 [M+H]"
[0644] (19-1-5) Synthesis of Linker-payload mimic (56)
[Chemical Formula 207]
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H
N0
CO,t-Bu
284, NH,
A, N\{JLN o

(o} Pyrene (60)

HgPDq, MeCN

H
M
COzH NH;

G

QO _~Ao HN
e
ﬁﬁzfﬁhfhgfﬁN 01! H ﬂli'!!

H

o

A

N
H

8]
Linker-payload mimic (56)

[0645] To pyrene (60) (4.7 mg, 4.2 umol), acetonitrile
(208 pL) was added, an 85% phosphoric acid solution (72.4
pL, 1.25 mmol) was added thereto under ice cooling, and the
5 mixture was stirred at room temperature for three hours.
After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
10 Thereafter, the residue was freeze-dried to obtain Linker-
payload mimic (56) (3.1 mg, 2.9 pmol).
[0646] 1H NMR (400 MHz,DMSO-ds)812.38 (brs, 1H),10.05-
1001 (m, 1H),8+91-8:88 (1, 10), 8:65-7:94 (1, 12H]) ; 763~
758 (m,3H) ;7 .40~-7.34 (i, 28} ,6.86—
15 6.93(m,2H),6.00(brs,1H),5.70-5.68 (m,1H),5.44 (brs,2H) ,5.15-
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4,99 (m,2H) ,4.64-4.60 (m,1H) ,4.43-4.37 (m,1H) ,4 .25~

d.722 Mzl H)d 15=3.84 (s ldH) 53, 30=3.21 (M 2H) ;3. 0d~

2:89 (m,70),2,73-2:.69 (M, 1H) ,;2,86~2 .44 (M, 1H) ;2 ,04~

1o Q6 m, 1H) ;1 .88~=1.83 (m,3B) ;1 .T7=1.59 (m,2H) ;1 .84~

1.04 (m,8H) ,0.86-0.77 (m,6H) -

[0647] MS (ESI)m/z:1073,50 [M+H]+

[0648] (19-3) Synthesis of Linker-payload mimic (66)
Linker-payload mimic (1) was synthesized as follows.

[Chemical Formula 208]

o]
0
H
R
o} H I .
o
st et
5 ©
Linker-payload mimic (66)
[0649] (19-3-1) Synthesis of alcohol (67)

[Chemical Formula 209]

2 N

-Bu Bu aﬁ
ot abi et ts
\E;i N 0 J.: N o f N OH HATU, collidine ‘ﬁ\M H HN

DMF
By O -Bu

Alcohol (67)
[0650] Ac-Glu (OtBu) -Glu (OtBu) -Glu (OtBu) -Glu (OtBu) -Val-
Cit-OH (50.2 mg, 47.3 pmol) was dissolved in N,N-
dimethylformamide (237 pL), and 1l-[bis(dimethylamino)
methylene]-1H-1,2,3,-triazolo[4,5-b] pyridinium 3-oxide
hexafluorophosphate (21.6 mg, 56.8 pmol) and 2,4, 6-
trimethylpyridine (7.48 pL, 56.8 pmol) were added thereto.
The mixture was stirred at room temperature for ten

minutes. Subsequently, methyl 4-aminomandelate (10.3 mg,
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56.8 umol) was added thereto, and the mixture was stirred
at room temperature for 20 hours, and then purified by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was

freeze-dried to obtain the alcohol (67) (47.7 mg, 39.1

pumol) .
[0651] MS(ESI)m/2z:1220.65 [M+H]*
[0652] (19-3-2) Synthesis of pyrene (68)

[Chemical Formula 210]

H
OxOtBu Oy Ot-Bu N
NH;
Hj H § H 5
\H'Ni . Nl NN
0 :- i N H o A_H nN
o“ otBu G 0tBu J
Me0™ S0
Alcohol (67)

Y DIPEA, DMF

HNJ-L GOGG

Sarcosine-Pyrene

HOB, DIPEA
Y

t-Bu O .Ot-Bu

\gn\j‘u HJ‘LN \i J:;
P H g & H . @
0~ 0t-Bu GJ’:CM-Bu O\'JN\)'LN QOQG

H
Me 8]

Pyrene (68)
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[0653] Alcohol (67) (46.3 mg, 37.9 umol) obtained in (1-
1-1) was dissolved in N,N-dimethylformamide (380 pL), and
the solution was stirred under ice cooling for five
minutes. Thereafter, bis(4-nitrophenyl) carbonate (34.6
mg, 114 pumol) and N,N-diisopropylethylamine (14.5 pL, 85.3
umol) were added thereto, and the mixture was stirred at

room temperature for two hours. Thereafter, the mixture
was ice-cooled. Sarcosin-Pyrene (34.5 mg, 114 pmol), 1-
hydroxybenzotriazole (7.7 mg, 56.9 pmol), and N,N-

diisopropylethylamine (24.2 pL, 142 pumol) were added
thereto, and the mixture was stirred at room temperature
for two hours. After the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
The residue was freeze-dried to obtain the pyrene (68)
(37.1 mg, 24.0 pmol).

[0654] MS(EST)m/z:775.30[M+H]*

[0655] (19-3-3) Synthesis of pyrene (69)

[Chemical Formula 211]
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LiOH, THF, H,O
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0 H O H 9 2
N 0
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Lo L AL
o tBu O "OtBu NVJ'LN @O
0 H
H (0]
Pyrene (69)

[0656] Pyrene (68) (20.3 mg, 13.1 pmol) was dissolved in

tetrahydrofuran (983 pL) and water (327 uL), and the
solution was stirred under ice cooling for five minutes.

Thereafter, a 1 M lithium hydroxide aqueous solution (31.4

pL, 31.4 pumol) was added thereto, and the mixture was
stirred at room temperature for 2.5 hours. After
completion of the reaction, the pH was adjusted to about 6
using 1 M hydrochloric acid, and purification was performed
by reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the pyrene (69) (16.7 mg, 10.9
pumol) .

[0657] MS(EST)m/z: 1534 .85 [MtH]*
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[0658] (19-3-4) Synthesis of pyrene (70)
[Chemical Formula 212]

H
Q t-B O 0B Ne <O
’ ’ ¥
1R R LR L
M M N
\g' i N i N -

PyBOP, DIPEA, DMF

H
Os OtBu Ox_OtBu N_.O
NH,
0 0 0
H H H
\",N\,J'LN NJM N Ago
o £ H £ H £ H

o7 otBu D’J:o:.au 0 ""j‘ﬂ T

0
\) H
O
Pyrene (70)
[0659] Pyrene (69) (14.9 mg, 9.71 pmol) was dissolved in

5 N,N-dimethylformamide (486 pL). Thereafter, the solution
was ice-cooled, and N,N-diisopropylethylamine (3.3 pL, 19.4
pmol) and 1H-benzotriazol-l-yloxy tripyrrolidinophosphonium
hexafluorophosphate (7.6 mg, 14.6 pmol) were added thereto.
Next, N-(5-aminopentyl) maleimide hydrochloride (3.2 mg,

10 14.6 umol) was added thereto, the temperature was returned
to room temperature, and the mixture was stirred for one

hour. After completion of the reaction, purification was
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performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
Thereafter, the resulting residue was freeze-dried to
obtain pyrene (70) (13.1 mg, 7.71 pumol).

[0660] MS(ESI)m/z:1698.90 [M+H]*

[0661] (19-3-5) Synthesis of Linker-payload mimic (66)

[Chemical Formula 213]

H
0 tBu Q= 0fBu N._-0
NH
0 0 0 5
H H H
\I'I'N})L” M,_{U\M N\E)LN
Lon Lom o O RO
(9] tBu G "OtBu o ”\)LH @e
NSy 0 ©
\ H
Pyrene (70)
H;PO,4, MeCN

H O, OH HTFD
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Lo S IC
OH QW G
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ZT
-
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1111
(@]
ZI
=
O

Linker-payload mimic (66)
[0662] To pyrene (70) (5.25 mg, 3.09 pmol), acetonitrile
(309 nL) was added, an 85% phosphoric acid solution (53.8

pL, p927mol) was added thereto under ice cooling, and the
mixture was stirred at room temperature for 25 hours.

After completion of the reaction, purification was
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performed by reverse phase preparative chromatography. A

fraction comprising a product was collected and

concentrated under reduced pressure to remove acetonitrile.

Thereafter, the residue was freeze-dried to obtain Linker-

payload mimic (66) (3.7 mg, 2.51 pmol).

[0663] MS(ESI)m/z:1474.00 [M+H]*

[0664] (19-3) Synthesis of Linker-payload mimic (11)
Linker-payload mimic (11) was synthesized by a route

different from (1-3) as described below.

[Chemical Formula 214]

H
Oa_OH N._.O
Lo Lo NH,
\n,m\_)LN N\_)LN 0
E 4 £

0
- WP .
OI( NS 0 o @Q

Linker-payload mimic (11}
[0665] (19-3-1) Synthesis of alcohol (96)
[Chemical Formula 215]
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Alcohol (12)

LiOH, THF, H;O

Alcohol (96)

[0666] Alcohol (12) (80.0 mg, 94.1 umol) obtained in
Example (1-3-1) was dissolved in tetrahydrofuran (7.0 mL)
and water (2.35 mL), and the solution was stirred under ice

cooling for five minutes. Thereafter, a 1 M lithium

hydroxide aqueous solution (226 puL, 226 pmol) was added
thereto, and the mixture was stirred at room temperature
for two hours. After completion of the reaction, the pH
was adjusted to about 6 using 1 M hydrochloric acid, and
purification was performed by reverse phase preparative
chromatography. A fraction comprising a product was
collected and concentrated under reduced pressure to remove

acetonitrile. The residue was freeze-dried to obtain the
alcohol (96) (61.5 mg, 73.6 umol).

[0667] MS (ESI)m/z:836.40 [M+H]*
[0668] (19-3-2) Synthesis of alcohol (97)
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[Chemical Formula 216]

H
0s_Ot-Bu N0
2 B Lo NH,
\n,N:)LN N\E)LN
g2 H g A Yu
tBuD’E; OH
HO™~O
Alcohol (96)
Q
é\ N7,
o)
PyBOP, DIPEA,
DMF
H
Ot-Bu N

NH2

0
HJLN 0
2

ZL o _A_M HN
+-Bu0” N0 F

\ 3
[9]
Alcohol (97)
[0669] Alcohol (96) (60.5 mg, 72.4 pmol) was dissolved

in N,N-dimethylformamide (3.6 mL). Thereafter, the
solution was ice-cooled, and N,N-diisopropylethylamine (25
puL, 145 pumol) and lH-benzotriazol-l-yloxy
tripyrrolidinophosphonium hexafluorophosphate (56.5 mg, 109

pmol) were added thereto. Next, N-(5-aminopentyl)

maleimide hydrochloride (23.7 mg, 109 umol) was added
thereto, the temperature was returned to room temperature,
and the mixture was stirred for three hours. After
completion of the reaction, purification was performed by
reverse phase preparative chromatography. A fraction

comprising a product was collected and concentrated under
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reduced pressure to remove acetonitrile. Thereafter, the

resulting residue was freeze-dried to obtain alcohol (97)

(68.0 mg, 72.4 pmol).
[0670] MS (ESTI)m/z:1000.50 [M+H]*
[0671] (19-3-3) Synthesis of compound (98)

[Chemical Formula 217]

\ H
0
Alcohol (97)
DIPEA, DMF
H
Oax~_.0t-Bu M. -0
s NH,

a8
[0672] Alcohol (97) (10.0 mg, 10.0 pmol) was dissolved

in N,N-dimethylformamide (0.1 mL). Thereafter, the

solution was ice-cooled, and bis(4-nitrophenyl) carbonate
(30.4 mg, 100 pmol) and N,N-diisopropylethylamine (3.8 pL,
22.5 umol) were added thereto, and the mixture was stirred

at room temperature for three hours. After the reaction,
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purification was performed by normal phase preparative

chromatography. A fraction comprising a product was

collected and concentrated under reduced pressure to remove

acetonitrile. The residue was freeze-dried to obtain the

compound (98) (5.6 mg, 4.8 pumol).

[0673] MS(ESI)ym/z:1163.50 [M+H]*
[0674] (19-3-4) Synthesis of pyrene (15)
[Chemical Formula 218]
H
0f-Bu N
NH,
o]
iR L
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e
Sarcosine-Pyrene
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H ,
T N &
JERSE W e
muu’(c; 0 0 ”\/lLH @Q
(\ :NWN OO

Pyrene (15)

[0675] Compound (98) (10.0 mg, 8.6 umol) was dissolved

in N,N-dimethylformamide (86 pL). Thereafter, the solution

was ice-cooled, and Sarcosin-Pyrene (2.2 mg, 7.2 pmol), 1-
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hydroxybenzotriazole (1.5 mg, 11 umol), and N,N-

diisopropylethylamine (1.8 puL, 11 pumol) were added thereto,
and the mixture was stirred at room temperature for four
hours. After the reaction, purification was performed by
normal phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. The residue was
freeze-dried to obtain the pyrene (15) (3.0 mg, 2.3 umol).
[0676] MS (ESI)m/z:1328,60 [M+tH]*
[0677] (19-3-5) Synthesis of Linker-payload mimic (11)
Linker-payload mimic (11) was synthesized in a similar
manner to Example (1-3-5).
[0678] (19-4) Synthesis of Linker-payload mimic (120)
Linker-payload mimic (120) was synthesized as follows.

[Chemical Formula 219]

WNT@
8] H NH
Y rY Y
oo A nw
e
o]

o HN
NWHJL/\ONOWVJ
ﬁ 4 H
Linker-payload mimic (120)

[0679] (19-4-1) Synthesis of compound (122)
[Chemical Formula 220]
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0
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HATU, collidine, DMF
o 0 0
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[0680] 21-[ (tert-butoxycarbonyl) amino]-4,7,10,13,16,19-
hexaoxaheneicosanoic acid (121) (70.0 mg, 154 pumol) was

dissolved in N,N-dimethylformamide (7.72 mL). Thereafter,

the solution was ice-cooled, and N,N-diisopropylethylamine

(52.0 pL, 309 pumol) and 1H-benzotriazol-l-yloxy
tripyrrolidinophosphonium hexafluorophosphate (120 mg, 232

pmol) were added thereto. Next, N-(5-aminopentyl)

maleimide hydrochloride (50.6 mg, 232 umol) was added
thereto, the temperature was returned to room temperature,
and the mixture was stirred for four hours. After
completion of the reaction, purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. Thereafter, the
resulting residue was freeze-dried to obtain compound (122)
(83.4 mg, 135 umol).

[0681] M3 (EST)jmy/z:618 .50 [MEH]+

[0682] (19-4-2) Synthesis of compound (123)

[Chemical Formula 221]
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0 %] 0
QW-HMNUWWDmﬂwH JLOJ<

0
122
TFA, CH.CI,
o] o
é :NW”J\/\O’\/O\JAONDMONJ“‘HHE
o]
123
[0683] Compound (122) (82.0 mg, 133 pumol) was dissolved

in dichloromethane (13.3 mL) and trifluoroacetic acid (6.64

The mixture was stirred at room temperature for 30

mL) .
dichloromethane

5 minutes. After completion of the reaction,

and trifluorocacetic acid were removed by concentration
under reduced pressure to obtain the compound (123) (71.8
mg, gquant).

[0684] MS(ESI)m/z:518.40[M+H]*

10 [0685] (19-4-3) Synthesis of pyrene (124)

[Chemical Formula 222]
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'Bu "ﬁ‘

VR EEN
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Pyrene (14)

&&WHL\QW‘WOMUWHH,

123
PyBOF, DIPEA, DMF

&5

Pyrene (124)

[0686] Pyrene (14) (16.0 mg, 14.0 pmol) was dissolved in
N,N-dimethylformamide (690 pL). Thereafter, the solution
was ice-cooled, and N,N-diisopropylethylamine (9.3 pL, 55.0
pmol) and 1H-benzotriazol-l-yloxy tripyrrolidinophosphonium
hexafluorophosphate (11 mg, 21.0 pmol) were added thereto.
Next, PEG6 (11.0 mg, 21.0 pumol) was added thereto, the
temperature was returned to room temperature, and the
mixture was stirred for two hours and a half. After
completion of the reaction, purification was performed by
reverse phase preparative chromatography. A fraction
comprising a product was collected and concentrated under
reduced pressure to remove acetonitrile. Thereafter, the
resulting residue was freeze-dried to obtain pyrene (124)
(1.2 mg, 6./3 pmol) .

[0687] MS (BESI)m/=:1664 .80 [M+H]+

[0688] (19-4-4) Synthesis of Linker-payload mimic (120)
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[Chemical Formula 223]

HzN o)

R EHE (L
o O R

O
tu\/\o/\/o\/\ol\/o 0
éE e i
Pyrene (124)

H3PO,4, MeCN

Linker-payload mimic (120)
[0689] To pyrene (124) (5.0 mg, 3.0 umol), acetonitrile
(200 pL) was added, an 85% phosphoric acid solution (60.0

nL, 880 umol) was added thereto under ice cooling, and the
mixture was stirred at room temperature for 25 hours.
After completion of the reaction, purification was
performed by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.
Thereafter, the residue was freeze-dried to obtain Linker-
payload mimic (120) (2.4 mg, 1.5 pmol).

[0690] MS(ESI)m/z:1552.65 [M+H]*

[0691] Example 20: Synthesis of ADC mimic
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(20-1) Synthesis of ADC mimic

In the following Example, ADC mimic was prepared in a
similar manner to Example 2.

ADC mimic 22 having the following structure was

5 synthesized from Linker-payload mimic (56) of (19-1) and

the thiol-comprising antibody. ESI-TOFMS analysis was
performed. For the reaction product, a peak was observed
at 150322 indicating a product with two Linker-payload
mimics (56) introduced.

10 [Chemical Formula 224]

CO,H NH,
o) q o
)LNLITN\:)LN 0
 \ / W A HN | 0 ‘O
O N

o=
e
7
D

S 0
,ez\/\, \g/\, N
O
ADC mimic 22
[0692] Similarly, ADC mimic 24 having the following

structure was synthesized from Linker-payload mimic (66) of
(19-2) and the thiol-comprising antibody. ESI-TOFMS

15 analysis was performed. For the reaction product, a peak
was observed at 151125 indicating a product with two
Linker-payload mimics (66) introduced.

[Chemical Formula 225]

ADC mimic 24
20 [0693] Similarly, ADC mimic 33 having the following
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structure was synthesized from Linker-payload mimic (120)

of (19-4) and the thiol-comprising antibody. ESI-TOFMS

analysis was performed. For the reaction product, a peak

was observed at 151279 indicating a product with two

Linker-payload mimics (120) introduced.

[Chemical Formula 226]

0Oa,OH
H @ H 9
\n‘N\.)LN LN
o = H o £ H
I s
0% oH

H,N?o
NH
o
0.

HN | o
E:E; NI i'ﬂ?
HN OE 0‘

=

H ] o
M NY\/S N WNJJ\/\O/\/O\/\D/VO\/\O/\JO\)
2 o ( 5 H
(¢]

ADC mimic 33

[0694] (20-2) DAR analysis of ADC mimic

ADC mimic synthesized in Example 20-1 was subjected to

ESI-TOFMS analysis according to a previous report (WO

2019/240287 Al) and confirmed to have a DAR of 2.

[Table 19]
Table 19. DAR of ADC mimic

Linker-payload mimic

Example/
Comparative DAR
Example

ADC mimic 22 | Linker-payload mimic (56) Example 19-1 2

ADC mimic 24 | Linker-payload mimic (66) Example 19-2 2

ADC mimic 33 | Linker-payload mimic (120) Example 19-4 2
. : . Comparative

ADC mimic 5 | Linker-payload mimic (26) Bamlsl 2

[0695] Example 21: Evaluation of
hydrophobicity of ADC and ADC mimic
chromatography (HIC-HPLC)

According to a previous report
20, 12724-12732), HIC-HPLC analysis
Measurement was performed using the

Degrees of hydrophobicity of an ADC

degrees of

by hydrophobic column

(Anal. Chem., 20189, 91,
was performed.
following conditions.

can be evaluated by

retention time of the ADC in HIC chromatogram.
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[0696] Measurement system: Chromaster (registered

trademark) (manufactured by Hitachi, Ltd.)

Column: Tosoh Biobuthyl NPR 2.5 um 4.6 x 35 mm column
manufactured by Tosoh Bio-Sciences Inc.

Gradient: linear gradient of eluent A/B

Flow rate: 0.8 mL/min

Eluent A: 1.1 M (NHi)2504,25mM NaHPOs4/NaH2POs (pH 6.0)

Eluent B: 25 mM Na HPO:/NaH>POs (pH 6.0, 25 v/v%
isopropanol added)

Detector: UV (280 nm)
[Table 20]

Table 20. Evaluation of degrees of hydrophobicity of ADC and ADC mimic using
HIC-HPLC

Linker-payload mimic Example/' N
. Comparative Retention time
or Linker-payload
Example

ADC mimic 22 | Linker-payload mimic (56) | Example 19-1 | 10.8 minutes

ADC mimic 24 | Linker-payload mimic (66) | Example 19-2 | 9.9 minutes

ADC mimic 33 | Linker-payload mimic (120) | Example 19-4 | 9.2 minutes

ADC mimic 5 | Linker-payload mimic (26) Comparative 13.6 minutes
Example 1
[0697] As a result, it has been confirmed that retention

times of the ADC mimics synthesized in Examples 19-1, 19-2,
and 19-4 tend to be early, and it is found that the ADC
mimics synthesized in Examples 19-1, 19-2, and 19-4 have
high degrees of hydrophilicity. Therefore, it has been
confirmed that the ADC mimics synthesized in Examples 19-1,
19-2, and 19-4 are preferable ADCs because i1t is considered
that the ADC mimics synthesized in Examples 19-1, 19-2, and
1%8-4 have a slow plasma clearance and a long time during
which the ADC mimics remain in the body.

[0698] Example 22: BEvaluation of aggregation ratios of
ADC and ADC mimic by size exclusion chromatography (SEC-
HPLC)

SEC-HPLC analysis was performed according to a
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previous report (Chemistry Select, 2020, 5, 8435-8439).
Measurement was performed using the following conditions.
[0699] Measurement system: 1260 HPLC system
(manufactured by Agilent)

Column: AdvanceBio SEC 300 A, 2.7 um, 4.6 mm x 150 mm,
manufactured by Agilent Technologies

Flow rate: 0.25 mL/min

Eluent: 100 mM sodium dihydrogen phosphate/sodium
hydrogen phosphate, aqueous solution of 250 mM sodium
chloride (pH 6.8), 10% v/v isopropanol

Detector: UV (280 nm)

[Table 21]
Table 21. Evaluation of aggregation ratios of ADC and ADC mimic using SEC-HPLC
Linker-payload mimic Example/' Aggregation
. Comparative ;
or Linker-payload ratio
Example
ADC mimic 22 | Linker-payload mimic (56) | Example 19-1 1.7%
ADC mimic 24 | Linker-payload mimic (66) | Example 19-2 1.2%
ADC mimic 33 | Linker-payload mimic (120) | Example 19-4 1.3%
. . - Comparative o
ADC mimic 5 | Linker-payload mimic (26) Example 1 2.7%
[0700] Example 23: BEvaluation of ADC mimic using enzyme

cathepsin B

Cleavabilities for wvarious ADC mimics by cathepsin B
were evaluated by analyzing the amount of fluorescent
molecules dropped from the ADC mimics as described below.
[0701] (23-1) Cathepsin B cleavability test

A test was performed in a similar manner to Example 5.
[0702] (23-2) Analysis of amount of dropped fluorescent
molecules using HPLC analysis

Analysis was performed in a similar manner to Example
5.
[Table 22]
Table 22. Evaluation of Cathepsin B cleavability of ADC mimic
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Dropping ratio of

Example/
. - . fluorescent
Linker-payload mimic Comparative .
molecules in six
Example
hours

ADC mimic 22 | Linker-payload mimic (56) | Example 19-1 | 180%

ADC mimic 24 | Linker-payload mimic (66) | Example 19-2 | 163%

ADC mimic 33 | Linker-payload mimic (120) | Example 19-4 | 200%

ADC mimic 5 | Linker-payload mimic (26) Comparative 200%
Example 1
[0703] As presented in Table 22, the synthesized ADC

mimic was found to have sufficient cathepsin B cleavage.
[0704] Example 24: Evaluation of ADC mimic using mouse
5 plasma
(24-1) Test for stability of ADC mimic in plasma
A test was performed in a similar manner to Example 6.
[0705] (24-2) Analysis of amount of dropped fluorescent

molecules using HPLC analysis

10 Analysis was performed in a similar manner to Example
6.
[Table 23]
Table 23. Results of test for stability of ADC mimic in plasma
Example/ . .
Linker-payload mimic Comparative Dropping ratio Sf
payload at Day=4
Example

ADC mimic 22 | Linker-payload mimic (56) Example 19-1 | 3%

ADC mimic 24 | Linker-payload mimic (66) Example 19-2 | 4%

ADC mimic 33 | Linker-payload mimic (120) | Example 19-4 | 12%

ADC mimic 5 | Linker-payload mimic (26) Comparative 52%
Example 1
15 [0706] As a result, the ADC mimic synthesized in

Examples 19-4 exhibited stability of 2 times or more, and
the ADC mimics synthesized in Examples 19-1 and 19-2
exhibited stability of 10 times or more, as compared with
the ADC mimic synthesized in Comparative Example 1.
20 [0707] Example 25: Synthesis of Linker-payload
NMR spectrum data of Linker-payload (42) synthesized
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in Example (12-3-5) is as follows.

[0708] IH NME (300MHz;DMS0O-ds) 912,086 (brs,;2H) ; 10.05-
1007 (i, 1H),;8.47=8:28 (i, 1H),8.,29=8:19 (m, 1H),8.13=

8:04 (m,3H) ,7.91=7.56(m,8H0),7.39—

Pl (mz 7HY : 6. 898 2H) ;509 (8 LH} ; 5.85=5.57 (m; 1LH} ; 3-43=

535 (m,3H) ,4:77-4:16 (m,6H) ,4:.00-3.98 (m,2H) ,3: 80—

J:78 0, LB} ;3 .52-3.18 (i, 12H) ,3,01=2;73 (m, 8H} , 2 .26~

Zald {my68) pd . 12=2, 09 {m; 28) 1. 871,90 (m; 2H0) y 1. 84{5,6H) ;1. 76~
1«69 (M, B5H) ;1 ,43-1.38 (M, 10H), 1.23-1:14 (51, 3H) , 1 .01 -
0.96(m,7H) ,0.83-0.68 {(m,24H) -

[0709] Example 26: Synthesis of ADC

(26-1-1) Synthesis of linker intermediate (115)
[Chemical Formula 227]

isobuthylchloroformate o] 0
0 o S,

0 >LD JJ\,\)LO N-methylmorpholine
HDJLNN * ’ H -

3

i, THF; 1N NaOHaq. °§("f\,
Ny
115
[0710] 5-Azidopentanoic acid (800 mg, 5.59 mmol) was

dissolved in THF (14 mL), isobutyl chloroformate (808 pL,

6.15 mmol) and N-methylmorpholine (873 pL, 8.39 mmol) were
added thereto, and the mixture was stirred at 0°C for 30
minutes. Thereafter, hydrazine hydrate (1.36 g, 6.71 mmol)
dissolved in a 1 M NaOH aqueous solution (4 mL) was added
thereto, and the mixture was stirred at room temperature
for three hours. The mixture was concentrated under
reduced pressure. Thereafter, a 1 M NaOH aqueous solution
was added thereto, the pH in the system was adjusted to pH
10, and the mixture was washed with ethyl acetate.
Thereafter, a 1 M HCl aqueous solution was added to the
aqueous layer, the pH in the system was adjusted to 3.0,
ethyl acetate was added thereto to wash the mixture, and

sodium sulfate was added to the obtained ethyl acetate
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solution. Sodium sulfate was removed by filtration, and
the residue was purified by concentrated column
chromatography (dichloromethane : methanol = 10 : 1) under
reduced pressure. A fraction comprising a product was
collected and concentrated under a reduced pressure to
obtain linker intermediate (115).

[0711] 1H NMR (400MHz,Chloroform-
d)66.29(d,J=7.7Hz,1H) ,4.56 (td,J=8.0,4.9H=z,1H) ,3.32 (t,J0=6.6H
ZpoH) $ 2.83—2 .38 (M 3H) 2. 36~

2.16(m,30),2.12(8,20) ;1.96dg,J=14,7, 7. 602,18y ;1,84
1:59(m;4H) ;1.501(s;9H) .

[0712] MBS (EST)m/z ;329 [M+H]*

[0713] (26-1-2) Synthesis of linker intermediate (116)
[Chemical Formula 228]

>L0Jk/\,"\0H @ PyBOP, DIPEA >L0’K/\)'Ls
+ x
HS CH,Cl, OxNH
ﬁ:qf\w“s

[0714] Linker intermediate (116) (2.41 g, 5.59 mmol) was

dissolved in dichloromethane (28 mL). Thiophenol (627 pL,
6.15 mmol), benzotriazol-l-yloxy (3.49 g, 6.71 mmol), and
DIPEA (1.42 mL, 8.39 mmol) were added thereto, and the
mixture was stirred at room temperature for two hours.
Thereafter, the mixture was concentrated under reduced
pressure, and then purified by column chromatography
(hexane : ethyl acetate =4 : 1). A fraction comprising a

product was collected and concentrated under a reduced

pressure to obtain linker intermediate (117) (2.20 g, 5.23
mmol) .
LOTL5] 1H NMR (400MHz,Chloroform-

@)07:43 (8, 50H) ;8,10 (d =780z, 1H0);4.35 (td =T 7,4, 307, 1LH} ; 3.
3L(t,;d=6.7Hz;2H) ;2.8%=
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2,63 (m,2R) ;2 .28(dd,J=8.7,5.982,9H) ;2.16~1,98 (m,18B) ;1.83-
1.58 (M,48) ;1.50(s8; 9H) 1. 37=1 .22 (m, 2H) ;, 0.9 (t,J=6. THz, 1H) .
[0716] MS(ESI)m/z:421 [M+H]*

[OT17] (26-1-3) Synthesis of linker intermediate (118)
[Chemical Formula 229]

z Q) i
5 TFAICH.Cl, HOJI\/\)LS

117 118
[0718] Linker intermediate (117) (2.20 g, 5.23 mmol) was
dissolved in dichloromethane (10 mL), and trifluorocacetic
acid (10 mL) was added thereto. The mixture was stirred at
room temperature for one hour, and then concentrated under
reduced pressure to remove dichloromethane. Water was
added thereto, and the mixture was freeze-dried to obtain
linker intermediate (118) (1.98 g, 5.43 mmo).
[0719] 1H NMR (400MHz,Chloroform-—
d)67.44(s,J=6.3,4.6,2.4Hz,5H),6.76(s,1H),4.62(td,J=7.5,4.9H
2y LH) 53 3L e, d=6. 60z, 2H) , 288 (agt,d=16.8,6,.8H2,2H]) ; 2.33 (dtsJ
=12 436,880z, 30}, 2.18 (da, =14 .4;7 .40z, 1H) , 1. 74 (dea,J=11.8,;7:5
;0 902,20 ;1 .63(ddd, J=17.7,10:5,4:6Hz,2H) «
[0720] MS(ESI)m/z:365[M+H]*

[0721] (26-1-4) Synthesis of linker intermediate (119)
[Chemical Formula 230]

0 0 0 o
ngsg g Xﬂn/\.a,., Pyag:. ;:IPEA o X"E’\gﬂ\ﬁ:\/u\f@
ﬁ;f\fm - j;fxfh

118 119

[0722] Linker intermediate (118) (100 mg, 0.274mmo) was
dissolved in dichloromethane (3 mL), (40.6 pL, 0.280 mmol).
Benzotriazol-1l-yloxy (150 mg, 0.288 mmol) and DIPEA (70.1

uL, 0.412 mmol) were added thereto, and the mixture was
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stirred at room temperature for two hours. A 1 M HCI
aqueous solution was added thereto to adjust the pH in the
system to 3. Dichloromethane was added thereto to dilute
the mixture. The diluted mixture was washed with water and
saline, and then sodium sulfate was added thereto. Sodium
sulfate was removed by filtration. Thereafter, the residue
was concentrated under reduced pressure and purified by
column chromatography (hexane : ethyl acetate =4 : 1). A
fraction comprising a product was collected and
concentrated under a reduced pressure to obtain linker

intermediate (119) (84.7 mg, 0.171 mmol).

[0723] 1H NMR (400MHz,Chloroform-d)d7.50-

7+38 {m,5H) . 6.33{d,J=B.4H=z,1H) ;4.78 (tdd ,J=7.8;4.6;3.0Hz,1H),
JulP=3:34 (1, £8), 3432 (6L, =016 7HE, 28) , £« 96~
2.67(m,2H),2.30(pd,J=7.1,4.5Hz,2H),1.85-

1.60 (m,0H) ,1.49(d,J=2.8Hz,9H) .

[0724] MS(ESI)m/z:495 [M+H]*

[0725] (26-1-5) Synthesis of linker intermediate (120)
[Chemical Formula 231]

i< AL
m/\s : TFA/CH;Cly - HOPJ\_{'\)’]\S
H O, NH

i %(N/\,Ha I/\r”a

119 120

[0726] Linker intermediate (119) (84.7 mg, 0.171 mmol)
was dissolved in dichloromethane (5 mL), and
trifluoroacetic acid (5 mL) was added thereto. The mixture
was stirred at room temperature for one hour, and then
concentrated under reduced pressure to remove
dichloromethane. Water was added thereto, and the mixture
was freeze-dried and then purified by column chromatography
(dichloromethane : methanol = 10 : 1). A fraction

comprising a product was collected and concentrated under a
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reduced pressure to obtain linker intermediate (120) (46.8
mg, 0.107 mmo) .
[0727] IH NMR (400MHz,Methanol-
d4)97 .44 (dg,J=2,3,1:582,5H0) ;,4.69-4.57 (m,;1H) ,;3.79~
5 3.67(m28),3.40-3.30{m,2H) ,2.89=-2.71 (m,2H) ;2 .84~
223 (M;4H) ;2 .08-1 .95 (M, 1H) ;1.82-1.61 (f,4H} «
[0728] MS(ESI)m/z:439 [M+H]*
[0729] (26-2) Preparation of affinity reagent (18)
having azide group
10 [Chemical Formula 232]

NH,

Ac-RGNCAYHKGQIIWCTYH-NH,
S S

Ho)'vsms
Y

oo
H’ N

Ac-RGNCAYHKGQIWCTYH-NH,
s——s

121

(The above amino acid sequence is an amino acid
sequence of SEQ ID NO: 1.)
[0730] Ac-RGNCAYHKGQIIWCTYH-NH2 (SEQ ID NO: 1, 30.9 mg,
15 14.9 umol, provided that the two cysteines at positions 4
and 14 are each disulfide-bonded in the molecule) described

in a previous report (WO 2019/240287 Al) was dissolved in

N,N'-dimethylformamide (468 pL). Linker intermediate (120)
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synthesized in Example 6-1-5 (46.8 mg, 0.107 mmol) and
WSCeHC1 (29.7 mg, 0.155 mmol) were added thereto. The
mixture was stirred at room temperature for five hours, and
then eluted by reverse phase preparative chromatography. A
fraction comprising a product was collected and
concentrated under reduced pressure to remove acetonitrile.

Thereafter, the residue was freeze-dried to obtain the

modifying reagent (121) (15.1 mg, 6.02 pmol).
[0731] (26-3) Introduction of two-molecule peptide
reagent into Trastuzumab

[Chemical Formula 233]

ONz/\:Nlo
N7 DSOS B

NH, % o] 0

% Ac-RGNCAYHKGQIIWCTYH-NH,
S S

Iy

Ac-RGNCAYHKGQIIWCTYH-NH,
S S

121

(The above amino acid sequence is an amino acid
sequence of SEQ ID NO: 1.)
[0732] Subsequently, using the peptide reagent (121)
prepared in Example 26-2, conjugation was performed on
trastuzumab in accordance with a method of a previous
report (WO 2019/240287 Al). As a result, an antibody into
which the modifying reagent (121) had been introduced was
obtained. The DAR analysis of the antibody into which the
peptide reagent (121) had been introduced was performed in
accordance with a previous report (Anal. Chem., 2019, 91,

20, 12724-12732), and HIC-HPLC analysis was performed to
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confirm that two peptide reagents had been introduced.
[0733] (26-4) Synthesis of trastuzumab (T-1) into which
azide group has been introduced

[Chemical Formula 234]

Q 30 W7 . L.

N —_— N N.

H N
o] (0]

Ac-RGNCAYHKGQIIWCTYH-NH,

Ls s

(The above amino acid sequence is an amino acid
sequence of SEQ ID NO: 1.)
[0734] With reference to a method of a previous report
(WO 2019/240287 Al), a methoxyamine solution was added to
the antibody into which the modifying reagent (121)
obtained in Example 26-3 had been introduced, and the
mixture was shaken at room temperature for three hours to
cause a cleavage reaction. As a result, an antibody into
which an azide group had been introduced was obtained.
Analysis was performed in accordance with a previous report
(Anal. CHem,, 2019, 91, 20, 12724-12732), and HIC-HPIC
analysis was performed to confirm that an azide group had
been introduced.
[D735] (26—5) Synthesis of ADCT

To the azide-introduced antibody, Linker-payload (40)
was added to obtain ADC (7). ESI-TOFMS analysis was
performed. For the reaction product, a peak was observed
at 151276 indicating a product with two Linker-payloads
(40) introduced. In addition, ESI-TOFMS analysis was
performed according to a previous report (WO 2019/240287
Al), and DAR was confirmed to be 2.
[Chemical Formula 235]
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\ N HNS0C Ho, "N o M
N. ]| N\n/\/\) “
NH HN o]
OMe i
ADC7
[0736] Example 27: Evaluation of ADC using mouse plasma

(27-1) Test for stability of ADC in plasma

An ADC mimic was added to 500 pL of mouse plasma
(manufactured by Charles River) so as to have a

concentration of 0.1 mg/mL, and then the mixture was

gubjeclted to stefrile filkratien. 50 uls ¢f tLhig solution
was poured into each of six Eppendorf tubes. Three of the
six samples were stored in an incubator set at 37°C for
four days. The remaining three samples were stored in a

freezer at -80°C for four days similarly. To each of the

samples, 100 pL of acetonitrile was added. The mixture was
stirred by vortex, and then centrifuged to obtain a
precipitate. The resulting supernatant solution was
collected and subjected to HPLC analysis.
[@T37] (27-2) Analysis of amount of dropped payload
using HPLC analysis

The amount of payload dropped from an ADC was measured
using liquid chromatography mass spectrometry (comprising
tandem mass spectrometry). The samples similarly stored in
a freezer at -80°C for four days in Example 27-1 were taken
as Day 0 samples, and the three samples incubated at 37°C
for four days in Example 27-1 were taken as Day 4 samples.
MS intensities of payloads detected from the Day 4 samples
and the Day 0 samples were calculated by an extracted ion

chromatogram, and a difference therebetween was analyzed.
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[0738] Separately, a correlation between the area of a
TIC by HPLC and a concentration was calculated using MMAE.
TIC of a fluorescence intensity of each of the ADCs was
converted into a concentration using the calculation
formula. When the concentration at Day 0 was set to 100%,
a ratio of the above-described difference in ion

chromatogram was calculated as a dropping ratio.

[Table 24]
Table 24. Results of test for stability of ADC in plasma
. o Example/ Dropping ratio of
Linker-payload mimic Comparative Example | payload at Day=4
ADC 4 Linker-payload (35) Example 12-1 5%
ADCS5 Linker-payload (42) Example 12-3 0%
ADC 7 Linker-payload (40) Example 12-2 2%
[0739] As a result, it was found that the ADCs

synthesized in Examples 12-1, 12-2, and 12-3 had high
stability.
[0740] Example 28: Evaluation of ADC using mouse plasma
(28-1) Test for stability of ADC in plasma
An ADC mimic was added to 500 pL of mouse plasma
(manufactured by Charles River) so as to have a
concentration of 0.1 mg/mL, and then the mixture was
subjected to sterile filtration. 50 pL of this solution
was poured into each of six Eppendorf tubes. Three of the
six samples were stored in an incubator set at 37°C for
four days. The remaining three samples were stored in a
freezer at -80°C for four days similarly. To each of the
samples, 100 pL of acetonitrile was added. The mixture was
stirred by vortex, and then centrifuged to obtain a
precipitate. The resulting supernatant solution was
collected and subjected to HPLC analysis.
[0741] (28-2) Analysis of amount of dropped payload

using HPLC analysis
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The amount of payload dropped from an ADC was measured
using ligquid chromatography mass spectrometry (comprising
tandem mass spectrometry). The samples similarly stored in
a freezer at -80°C for four days in Example 28-1 were taken
as Day 0 samples, and the three samples incubated at 37°C
for four days in Example 28-1 were taken as Day 4 samples.
MS intensities of payloads detected from the Day 4 samples
and the Day 0 samples were calculated by an extracted ion
chromatogram, and a difference therebetween was analyzed.

A dropping ratio of payload was calculated according to

Example 27-2.

[0742] [Table 25]
Table 25. Results of test for stability of ADC in plasma
Example/ Dropping ratio of
Linker-payload mimic Comparative ppIng -
Example payload at Day=4
ADC 2 Linker-payload (42) Example 12-3 7%
ADC 9 Linker-payload (125) Example 12-5 14%
[0743] As a result, it was found that the ADCs

synthesized in Examples 12-3 and 12-5 had high stability.

[Sequence Listing]
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CLAIMS
T A conjugate of an antibody and a functional substance
or functional substances, comprising a structural unit

represented by the following Formula (1):

HG

Cs

(1)

Ls
g5 vT N )

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to ILa
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

ILa and Lg each independently represent a divalent
group,

D represents the functional substance, and

an average number n of the bonds per the
immunoglobulin unit is 1.5 or more, or

a salt thereof.
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2. The conjugate or salt thereof according to claim 1,
wherein the immunoglobulin unit is a human immunoglobulin

unit.

3. The conjugate or salt thereof according to claim 2,
wherein the human immunoglobulin unit is a human IgG

antibody.

4., The conjugate or salt thereof according to claim 1,

wherein n is 2.0 to 8.0.

5. The conjugate or salt thereof according to claim 1,

wherein n is 6.0 to 8.0.

6. The conjugate or salt thereof according to claim 1,

wherein n is 7.0 to 8.0.

7. The conjugate or salt thereof according to claim 1,
wherein the hydrophilic group is one or more groups
selected from the group consisting of a carboxylic acid
group, a sulfonate group, a hydroxy group, a polyethylene

glycol group, a polysarcosine group, and a sugar portion.

8. The conjugate or salt thereof according to claim 1,
wherein the cleavable site is a cleavable site by an

enzyme.

9. The conjugate or salt thereof according to claim 8,

wherein the enzyme is cathepsin B.

10. The conjugate or salt thereof according to claim 1,

whereiln



10

15

20

25

293

the divalent group comprising a cleavable site

satisfies the following conditions

(1)

represents a bond,

(1) to (iii):

the cleavable site is -CO-W- wherein hyphen (-)

sulfur atom,

or an amino group (NH),

divalent aromatic ring group;

(11)

and

(iii)

and W represents an oxygen atom, a

and 1s bonded to the

a bond between CO and W i1s a site to be cleaved;

electron conjugated system with W.

the divalent aromatic ring group constitutes a =

11. The conjugate or salt thereof according to claim 1,

wherein ring A is a phenylene group optiocnally having a

substituent.

12. The conjugate or salt thereof according to claim 1,

wherein the functional substance is a medicament, a

labelling substance, or a stabilizer.

13. The conjugate or salt thereof according to claim 1,

wherein the conjugate exhibits an aggregation ratio of 2.6%

or less when being analyzed by size exclusion

chromatography.

14. The conjugate or salt thereof according to claim 1,

whereiln

the structural unit represented by Formula (1)

comprises a structural unit represented by the following

Formula

(la) :
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lg—tL} ‘h’f \‘D

wherein

Ig, HG, ring A, V, Ia, Lg, D, and n are the same as
£10) 5

Lc represents a bond or a divalent group,

those represented in Formula respectively,

Xa and Xz each independently represent an amino acid

residue, and

W represents an oxygen atom, a sulfur atom, or an
amino group (NH).
15. The conjugate or salt thereof according to claim 14,

wherein

Xa represents a valine residue, a phenylalanine

residue, a threonine residue, a leucine residue, or an

alanine residue, and
Xgp represents a citrulline residue, an alanine

residue, a glutamic acid residue, a glutamine residue, a

lysine residue, an arginine residue, a threonine residue,

or a methionine residue.

16. The conjugate or salt thereof according to claim 14,
wherein

the structural unit represented by Formula (la)
comprises a structural unit represented by the following

Formula (1b):
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HG
| o}
LCYJQ
R/ NH
0
Rg
W (1b)
La
g v7 Sp
L —n
wherein
Ig, HG, ring A, V, La, Lg, D, and n are the same as

those represented in Formula (1),

Lc and W are the same as those represented in Formula

respectively,

(la), respectively,

Ra represents a side chain of a valine residue, a

phenylalanine residue, a threonine residue, a leucine

residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue,

a glutamic acid residue, a glutamine

residue, a lysine residue, an arginine residue, a threonine

residue, or a methionine residue.
17. The conjugate or salt thereof according to claim 16,
wherein

the structural unit represented by Formula (1b)
comprises a structural unit represented by the following

Formula (1lc):
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Ra
o
Rg
NH
(1c)
Ry
\
gL o
o) )‘\ L2
0 N D

,

wherein

Ig, HG, ring A, D, and n are the same as those
represented in Formula (1), respectively,

Ra and Rg are the same as those represented in Formula
(1b), respectively,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

L1 and L, each independently represent a divalent

group .

18. The conjugate or salt thereof according to claim 17,
wherein

the structural unit represented by Formula (lc)
comprises a structural unit represented by the following

Formula (1d):
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R Ly O
HG1 ~ S H G\{
|
F lH'IEZ‘ HNY(
NH

Ry
0

T1
N
lg——L17 0
0

o]

Ra

NH
(1d)

La
Tx’ "«-.D
Ra

wherein
Ig, ring A, D, and n are the same as those represented
(L) ¢

Ra and Rg are the same as those represented in Formula

in Formula respectively,

(1b), respectively,
Ri, Ray Ti;
(le) »

and Lz are the same as those represented in
Formula respectively,

Lyc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
or a monovalent group optionally

atom, a hydrophilic group,

comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or

more sites selected from the group consisting of Lug, Ruci,
and Rugz.
19. The conjugate or salt thereof according to claim 18,
wherein

the divalent group (-Lus—-) optionally comprising a
hydrophilic group is a divalent group represented by the

following Formula (a):
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— (C(Rgc) 2) n1— (C=0) n2— (NRgc) n3~ (C (Rug) 2) na— (&),

wherein

a plurality of Rpc each independently represent a
hydrogen atom, a hydrophilic group, or a monovalent group
optionally comprising a hydrophilic group,

nl is an integer of 0 to 3,

n2 is an integer of 0 or 1,

n3 is an integer of 0 or 1, and

nd4d is an integer of 0 to 3.

20. The conjugate or salt thereof according to claim 19,
wherein

the divalent group represented by Formula (a) 1is a
divalent group represented by the following Formula (al),

(a2), or (a3):

(al) - (C(Rug)2)-;

(aZ2) - (C(Rug)2) - (C=0) - (NRug) = (C (Rug) 2) —=; or
(a3) - (C=0)-(C(Rug)2)2—,

wherein

a plurality of Rpc each independently represent a
hydrogen atom, a hydrophilic group, or a Ci-s alkyl group

comprising a hydrophilic group.

21. The conjugate or salt thereof according to any one of
claims 1 to 20, wherein the hydrophilic groups are each
independently a carboxylic acid group, a sulfonate group,

or a hydroxy group.

22. The conjugate or salt thereof according to claim 21,

wherein the hydrophilic group is a carboxylic acid group.

23. An antibody derivative having a biocorthogonal

functional group or biocorthogonal functional groups,
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comprising a structural unit represented by the following

Formula (2):

HG
Cs

(2)

wherein

Ig represents an immunoglobulin unit comprising two
heavy chains and two light chains, and is bonded to ILa
adjacent to Ig via a thiol group in side chains of a
plurality of cysteine residues in the two heavy chains and
the two light chains,

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La and Lg each independently represent a divalent
group,

B2 represents a biocorthogonal functional group, and

an average number n of the bonds per the
immunoglobulin unit is 1.5 or more, or

a salt thereof.

24. The antibody derivative or salt thereof according to



10

15

20

300

claim 23, wherein the biocorthogonal functional group is a
furan residue, an alkene residue, an alkyne residue, an

azide residue, or a tetrazine residue.

25. The antibody derivative or salt thereof according to
claim 23, wherein

the structural unit represented by Formula (2)
comprises a structural unit represented by the following

Formula (2a):

Lg
LT VT By

— —In

wherein

Ig, HG, ring A, V, ILa, Lg, B2, and n are the same as
those represented in Formula (2), respectively,

Lc represents a bond or a divalent group,

Xa and Xg each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an

amino group (NH).

26. The antibody derivative or salt thereof according to
claim 25, wherein

the structural unit represented by Formula (2a)
comprises a structural unit represented by the following

Formula (2b):
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HG
| 0
ch/(
R, NH
O
Re
W (2b)
Le
g v B,
— —In
wherein
Ig, HG, ring A, V, La, Lg, B2, and n are the same as

those represented in Formula (2),

Lc and W are the same as those represented in Formula

respectively,

(2a) , respectively,

Ra represents a side chain of a valine residue, a

phenylalanine residue, a threonine residue, a leucine

residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an

alanine residue, a glutamic acid residue, a glutamine

residue,

a lysine residue, an arginine residue, a threonine

residue, or a methionine residue.
27. The antibody derivative or salt thereof according to

claim 26, wherein

the structural unit represented by Formula (2b)
comprises a structural unit represented by the following

Formula (2c):
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%6

[ He o ]
*jﬁp .
HMN
R, NH
8]
Re
NH (2c)
T
N
o] }\ LZ
o T;-"" \Ez
Rz
S —n
wherein
Ig, HG, ring A, Bz, and n are the same as those

represented in Formula (2),

Ra and Rg are the same as those represented in Formula

respectively,
(2b), respectively,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

L, and L, each independently represent a divalent

group.

28. The antibody derivative or salt thereof according to
claim 27, wherein

the structural unit represented by Formula (2c)
comprises a structural unit represented by the following

Formula (2d):
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wherein
and n are the same as those
{2) ¢

Ra and Rg are the same as those represented in Formula

Ig, ring A, By,
represented in Formula respectively,
(2b), respectively,
Ri, Rz, Li,

(2c),

and Lz are the same as those represented in
Formula respectively,

Lyc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
or a monovalent group optionally

atom, a hydrophilic group,

comprising a hydrophilic group, and
at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lug, Ruci,

and Rauge.

29. A compound having a biocorthogonal functional group and
a functional substance, represented by the following

Formula (3):
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HG
Cs

» e

wherein
HG represents a hydrophilic group or a monovalent

group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable

site,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

ILa and Lg each independently represent a divalent
group,

B:1 represents a bioorthogonal functional group, and

D represents a functional substance, or

a salt thereof.

30. The compound or salt thereof according to claim 29,

wherein

the compound represented by Formula (3) 1s represented

by the following Formula (3a):
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& (3a)

B4
Y vV D

wherein
HG, ring A, V, La, Lg, Bi, and D are the same as those
represented in Formula (3), respectively,
5 Lc represents a bond or a divalent group,
Xa and Xg each independently represent an amino acid
residue, and
W represents an oxygen atom, a sulfur atom, or an

amino group (NH).

10
31. The compound or salt thereof according to claim 30,
wherein
the compound represented by Formula (3a) is
represented by the following Formula (3b):
HG
| 0
Le
0 Re
W (3b)
L5 Eh‘LA ‘-’/LB\‘D

wherein
HG, ring A, V, La, Lg, Bi, and D are the same as those

represented in Formula (3), respectively,
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Lc and W are the same as those represented in Formula
(3a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine

5 residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine

residue, or a methionine residue.

10
32. The compound or salt thereof according to claim 31,
wherein
the compound represented by Formula (3b) is
represented by the following Formula (3c):
HG o
\Tfﬁ 5
””Yﬁ\
R{ NH
o}
Rg
NH
(3¢)
R,
\
B —15"
0 )\ L
o r~|.|”" *~p
s Re

wherein
HG, ring A, Bi, and D are the same as those
represented in Formula (3), respectively,
Ra and Rg are the same as those represented in Formula
20 (3b), respectively,
Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li. and L, each independently represent a divalent
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group.
33. The compound or salt thereof according to claim 32,
wherein

5 the compound represented by Formula (3c) is

represented by the following Formula (3d):

R L O
Hm\N/ HG

| 8]

Ruaz HNM
NH

Rg,
0

N
R
.

Be—L 0

H
o L
o T.-"" 2.,

R

(3d)

D
Ra
wherein
ring A, Bi, and D are the same as those represented in
10 Formula (3), respectively,

Ra and Rg are the same as those represented in Formula
(3b), respectively,

Ri, Rz, Li, and Lz are the same as those represented in
Formula (3c), respectively,

15 Lyc represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

20 at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lug, Ruci,

and Raugo.
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34. A reagent for derivatizing an antibody, the reagent
comprising the compound or salt thereof according to any

one of claims 29 to 33.

35. A compound having a first biocorthogonal functional
group and a second bioorthogonal functional group,
represented by the following Formula (4):

HG

l
cs

(4)

Bi Lg
L voooE,

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group

optionally having a substituent wherein the divalent

aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La and Lg each independently represent a divalent
group,

B:1 represents a first bioorthogonal functional group,
and

B2 represents a second bioorthogonal functional group,
ol

a salt thereof.

36. The compound or salt thereof according to claim 35,
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wherein
the compound represented by Formula (4) is represented

by the following Formula (4a):

s (4a)

B1 LB
‘\.LA V.-f ‘--.‘Bz

wherein

HG, ring A, V, ILa, Ls, Bi, and B, are the same as those
represented in Formula (4), respectively,

Lc represents a bond or a divalent group,

Xa and Xg each independently represent an amino acid
residue, and

W represents an oxygen atom, a sulfur atom, or an

amino group (NH).

37. The compound or salt thereof according to claim 36,
wherein
the compound represented by Formula (4a) is

represented by the following Formula (4Db):

HG
I\ 0
Lc}%

O
Re

W (4b)
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wherein

HG, ring A, V, ILa, Ls, Bi, and B, are the same as those
represented in Formula (4), respectively,

Lc and W are the same as those represented in Formula
(4a) , respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rg represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine

residue, or a methionine residue.

38. The compound or salt thereof according to claim 37,
wherein
the compound represented by Formula (4b) is

represented by the following Formula (4c):

Ra
O
Rg
NH (4c)
Ry
|
B1_L{ 8]
8] )\ LE
o) N B,

Rz
wherein
HG, ring A, Bi, and Bz are the same as those
represented in Formula (4), respectively,

Ra and Rg are the same as those represented in Formula
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(4b), respectively,

Ri1 and Rz each independently represent a hydrogen atom
or a monovalent group, and

Li1 and L, each independently represent a divalent

5 group.

39. The compound or salt thereof according to claim 38,
wherein
the compound represented by Formula (4c) is

10 represented by the following Formula (44d):

R L O
HG1\N/ HG\{
l 0
Ricz HN}J(
NH

Ry
O
: Re
NH (4d)
By
L,

Tf" \BZ
Ra

wherein
ring A, Bi, and Bz are the same as those represented
in Formula (4), respectively,
15 Ra and Rg are the same as those represented in Formula
(4b), respectively,
Ri, Rz, Li, and Lz are the same as those represented in
Formula (4c), respectively,
Luc represents a bond or a divalent group optionally
20 comprising a hydrophilic group,
Ruc1 and Rugz each independently represent a hydrogen

atom, a hydrophilic group, or a monovalent group optionally
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comprising a hydrophilic group, and
at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lug, Ruci,

and Raugo.

40. A reagent for derivatizing an antibody or a functional
substance, the reagent comprising the compound or salt

thereof according to any one of claims 35 to 39.

41. A compound or a salt thereof of the following (A),
(). ioF CEYR
(A) a compound represented by the following Formula
(5) 3
HG
cs

O

wherein

HG represents a hydrophilic group or a monovalent
group comprising a hydrophilic group,

CS represents a divalent group comprising a cleavable
site,

ring A represents a divalent aromatic ring group
optionally having a substituent wherein the divalent
aromatic ring group constitutes a m electron conjugated
system with the cleavable site,

V represents an oxygen atom, a sulfur atom, or an
amino group (NH),

La represents a divalent group, and
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X and Y each independently represent a monovalent
group; or
a salt thereof;
(B) a compound having a biocorthogonal functional group
5 represented by the following Formula (6):
HG

Ccs

wherein
HG, CS, ring A, V, La, and X are the same as those
represented in Formula (5), respectively,
10 Lg represents a divalent group, and
B, represents a biocorthogonal functional group, or
a 'salt therecf; wor
(C) a compound having a bioorthogonal functional group
represented by the following Formula (7):
HG

l
cs

(7)

Bis

15 i

wherein

HG, CS, Ring A, V, La, and Y are the same as those
represented in Formula (5), respectively, and

B:1 represents a bioorthogonal functional group, or

20 a salt therecof.

42. The compound or salt thereof according to claim 41,
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wherein

the compound of (A), (B), or (C) is a following
compound of (A-1), (B-1), or (C-1), respectively:

(A-1) a compound represented by the following Formula

5 (ba) :

e (5a)

wherein
HG, ring A, V, ILa, X, and Y are the same as those
represented in Formula (5), respectively,
10 Lc represents a bond or a divalent group,
Xa and Xz each independently represent an amino acid
residue, and
W represents an oxygen atom, a sulfur atom, or an
amino group (NH), or
15 a salt thereof;

(B-1) a compound represented by the following Formula

W (6a)

wherein
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HG, ring A, V, La, and X are the same as those
represented in Formula (5), respectively,
Lc, Xa, Xs, and W are the same as those represented in
Formula (5a), respectively, and
5 Iz and B, are the same as those represented in Formula
(6), respectively, or
a salt thereof; and

(C-1) a compound represented by the following Formula

" (7a)

10 Y

wherein
HG, ring A, V, La, and Y are the same as those
represented in Formula (5), respectively,
Lc, Xa, Xs, and W are the same as those represented in
15 Formula (5a), respectively, and
B:1 is the same as that represented in Formula (7), or

a salt thereof.

43. The compound or salt thereof according to claim 42,
20 wherein
the compound of (A-1), (B-1), or (C-1) is a following
compound of (A-2), (B-2), or (C-2), respectively:
(A-2) a compound represented by the following Formula

(5b) :
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& (5b)

wherein

HG, ring A, V, La, X, and Y are the same as those
represented in Formula (5), respectively,

Lc and W are the same as those represented in Formula
(5a), respectively,

Ra represents a side chain of a valine residue, a
phenylalanine residue, a threonine residue, a leucine
residue, or an alanine residue, and

Rp represents a side chain of a citrulline residue, an
alanine residue, a glutamic acid residue, a glutamine
residue, a lysine residue, an arginine residue, a threonine
residue, or a methionine residue, or

a salt thereof;

(B-2) a compound represented by the following Formula
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W (6b)

wherein
HG, ring A, V, La, and X are the same as those
represented in Formula (5), respectively,

5 Lc and W are the same as those represented in Formula

(5a), respectively,

Ra and Rg are the same as those represented in Formula

(5b), respectively, and

Iz and B, are the same as those represented in Formula

10 (6), respectively, or

a salt thereof; and

(C-2) a compound represented by the following Formula

(1) ¢
L >/{
NH

Ra

O
Ra

W (7b)

B"|\

La

15 wherein

HG, ring A, V, La, and Y are the same as those
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represented in Formula (5), respectively,
Lc, Xa, Xg, and W are the same as those represented in
Formula (5a), respectively,
Ra and Rg are the same as those represented in Formula
5 (5b), respectively, and
B:1 is the same as that represented in Formula (7), or

a salt thereocf.

44. The compound or salt thereof according to claim 43,
10 wherein
the compound of (A-2), (B-2), or (C-2) is a following
compound of (A-3), (B-3), or (C-3), respectively:

(A-3) a compound represented by the following Formula

(5¢) :
HG _O
T &
HN}/‘(
NH

Ra

Q
Re

NH (5¢)

15 o

wherein
HG, ring A, X, and Y are the same as those represented
in Formula (5), respectively, and
Ra and Rg are the same as those represented in Formula
20 (5b), respectively, or
a salt thereof;

(B-3) a compound represented by the following Formula
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Ra
0 Rg
NH (6c)
X.
T; ;
& 0)\4“” |'2“E-2
Ry
wherein
HG, ring A, and X are the same as those represented in
Formula (5), respectively,
5 Ra and Rg are the same as those represented in Formula
(5b), respectively,
B2 is the same as that represented in Formula (6),
Ry represents a hydrogen atom or a monovalent group,
and
10 L, represents a divalent group, or

a salt thereof; and

(C-3) a compound represented by the following Formula
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220

Ra
o
Rg
NH (7c)
O
F!I

B—L5~ {]-,
(8] Y

wherein

HG, ring A, and Y are the same as those represented in
Formula (5), respectively,

Ra and Rg are the same as those represented in Formula
(5b), respectively,

B:1 is the same as that represented in Formula (7),

Ri1 represents a hydrogen atom or a monovalent group,

and

L1 represents a divalent group, or

a salt thereof.
45. The compound or salt thereof according to claim 44,
wherein

the compound of (A-3), (B-3), or (C-3) is a following
compound of (A-4), (B-4), or (C-4), respectively:
(A-4) a compound represented by the following Formula

(5d) :



10

15

(5d)

wherein

ring A, X, and Y are the same as those represented in
Formula (5), respectively,

Ra and Rg are the same as those represented in Formula
(5b), respectively,

Luec represents a bond or a divalent group optionally
comprising a hydrophilic group,

Ruc1 and Rugz each independently represent a hydrogen
atom, a hydrophilic group, or a monovalent group optionally
comprising a hydrophilic group, and

at least one hydrophilic group is comprised in one or
more sites selected from the group consisting of Lug, Ruci,
and Rugz, or

a salt thereof;

(B-4) a compound represented by the following Formula
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NH

i (6

1

o

L
o e 2‘\32

N
b
wherein
ring A and X are the same as those represented in
Formula (5), respectively,
5 Ra and Rg are the same as those represented in Formula
(5b), respectively,
Luc, Ruci, and Rugz are the same as those represented in
Formula (5d),
B2, is the same as that represented in Formula (6), and
10 Rz and Lz are the same as those represented in Formula
(6e), or
a salt thereof; and

(C-4) a compound represented by the following Formula



Re
e (70)

wherein
ring A and Y are the same as those represented in
Formula (5), respectively,
5 Ra and Rg are the same as those represented in Formula
(5b), respectively,
Lug, Ruci, and Ruagz are the same as those represented in
Formula (5d),
B:1 is the same as that represented in Formula (7), and
10 Ri1 and Li are the same as those represented in Formula
(7€), or

a salt therecof.
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Sequence Listing

1 Sequence Listing
Information
1-1 File Name PAMA-231460.xml
1-2 DTD Version V1 3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2024-03-21
1-6 Original free text language
code
1-7 Non English free text
language code
2 General Information
2-1 Current application: IP
Office
2-2 Current application:
Application number
2-3 Current application: Filing
date
2-4 Current application: PAMA-R042221
Applicant file reference
2-5 Earliest priority application:| JP
IP Office
2-6 Earliest priority application:| 2021-162299
Application number
2-7 Earliest priority application:| 2021-09-30
Filing date
2-8en Applicant name Ajinomoto Co., Inc.
2-8 Applicant name: Name
Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title CONJUGATE OF ANTIBODY AND FUNCTIONAL SUBSTANCE OR SALT THEREOF, AND
ANTIBODY DERIVATIVE AND COMPOUND USED IN PRODUCTION OF THE SAME OR SALTS
THEREOF
2-11 Sequence Total Quantity |1




3-1

3-1-1
3-1-2
3-1-3
3-1-4

3-1-5

Sequences

Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

1

AA

17

source 1..17
mol_type=protein
organism=synthetic construct

RGNCAYHKGQ | | WCTYH

17
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