Description

Title of Inventicn: ANTIBCODY-DRUG CONJUGATE

Technical Field
[0001]

The present invention relates to an antibody-drug
conjugate having an antitumor drug conjugated to an
antibody capable of targeting tumor cells via a linker
structure moiety, the conjugate being useful as an

antitumor drug.

Background Art
[0002]

An antibody-drug conjugate (ADC) having a drug
with cytotoxicity conjugated to an antibody, whose
antigen is expressed on a surface of cancer cells and
which also binds to an antigen capable of cellular
internalization, and therefore can deliver the drug
selectively to cancer cells and is thus expected to
cause accumulation of Lthe drug within cancer cells and
to kill the cancer cells (see, Non Patent Literatures 1
to 3). As an ADC, Mylotarg (Gemtuzumab ozogamicin) in
which calicheamicin is c¢conjugated to an anti-CD33
antibody is approved as a therapeutic agent for acute
myeloid leukemia. Fuarther, Adcetris {(Brentuximab
vedotin), in which auristatin E 1is conjugated to an

anti-Cb30 antibody, has recently been approved as a



therapeutic agent for Hodgkin's lymphoma and anaplastic
large cell lymphoma (see, Non Patent Literature 4).
The drugs contained in ADCs which have been approved
until now target DNA or tubulin.

[0003]

With regard to an antitumor, low-molecular-weight
compounds, camptothecin derivatives, compounds that
inhibit topoiscomerase I to exhibit an antitumor effect,
are known. Among  them, an antitumor compound
represented by the formula below
{0004]

[Formula 1]

[0005]

(exatecan, chemical name: (18,95)-1l-amino-9-ethyl-5-
fluoro-2,3-dihydro-9-hydroxy—-4-methyi-1H, 12H-
benzo[de]pyrano[B',4':6,7]indolizino[1,2mb]quinolinw
10,13 (9H, 15H) ~dicone)y is a water scluble derivative of
camptothecin (Patent Literature 1 and 2). Unlike
irinotecan currently used 1in c¢linical settings, an
activation by an enzyme 1s unnecessary. Further, the
inhibitory activity on topoisomerase I 1s higher than
SN~-38 whiich is a main pharmaceutically active

substance of irinotecan and topcotecan also used in



clinical settings, and higher in vitro cytocidal
activity is obtained for against wvarious cancer cells.
In particular, 1t exhibits the effect against cancer
cells which have resistance to SN-38 or the like due to
expression of P-glycoprotein. Further, in a human
tumor subcutaneousgly Transplanted mouse model, it
exhibited a potent antitumor effect, and thus has
undergone the clinical studies, but has not heen put on
the market yet (see, Non Pateni Literatures 5 to 10}.
It remains unclear whether or not exatecan functions
effectively as an ADC.

[0006]

DE-310 is a complex in which exatecan is
conjugated to a Dbiodegradable carboxymethyldextran
polyvalcohol polymer wvia a GGFG peptide spacer ({Patent
Literature 3). By converting exatecan inte a form of a
polymer prodrug, so bthat a high blood retention
property can be maintained and also a high targetable
property to a tumor area 1s passively incressed by
utilizing the increased permeability of newly formed
blood wvessels within tumor and retention property in
tumor tissues. With DE-310, through a cleavage of the
peptide spacer by enzyme, exatecan and exatecan with
glycine connected to an amino group are continucusly
released as a main active substance. As a result, the
pharmacokinetics are improved and DE-310 was found to
have higher effectiveness ftThan exatecan administered

alone even though the dosage of exatecan is lower than



the case of administration of exatecan alone according
£to various tumor evaluation models in non-clinical
studies. A clinical study was conducted for DE-310,
and effective cases were confirmed in humans, in which
a report suggesting that the main active substance
accumulates in a tumor than in normal tissues was
present, .however, there 1is also a report indicating
that the accumulation of DE-310 and the main active
substance in a tumor is not much different from the
accumulation in normal tissues in humans, and thus no
passive targeting is observed in humans (see, Non
Patent Literatures 11 to 14). As a result, DE-310 was
not also commercialized, and it remains unclear whether
or not exatecan effectively functions as a drug
criented for such targeting..

As a compound relating to DE-310, a complex in
which a structure moiety represented by -NH({CH;}4C (=0}~
is inserted betwean -GGFG-spacer and exatecan to form -
GGFG-NH (CH;)4C (=0) - used as a spacer structure is also
known (Patent Literature 4). However, the antitumor

effect of the complex is not known at all.

(00071
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[Summary]
[Technical Problem]
[0002]

With regard to the treatment of tumor by an
antibody, an insufficient antitumor effect may be
observed even when the antibody recognizes an antigen
and binds to tumor cells, and there is a case in which
a more effective antitumor antibody is needed. Further,
many antitumor low-molecular-weight compounds have a
problem in safety like side effect and toxicity even

the compounds havée an excellent antitumor effect, it



remains as a subject to achieve a superior therapeutic
effect by further enhancing the safety. Thus, an
object of the present disclosure is to obtain

to provide an antitumor drug having an excellent
therapeutic effect, which 1is excellent in terms of
antitumor effect and safety.

[Means to Solve the Problem}

[0010]

The inventors thought that, when an antitumor
compound exatecan 1is converted into an antibody-drug
conjugate, via a linker structure moiety, by
conjugation to the antibody, which is capable of
targeting tumor cells, that is having a property of
recognizing tumor cells, a property of binding to tumor
cells, a property of internalizing within tumor cells,
a cytocidal activity against tumor cells, or the‘like,
the antitumor compound can be more surely delivered to
tumor cells to sgpecifically exhibit the antitumor
effect of the compound in tumor cells, and thus the
antitumor effect can be surely exhibited and also an
enhanced cytocidal effect of the antibody is expected,
and a dose of the antitumor compound can be reduced
compared to a case of administering the compound alone,
and thus an influence of the antitumor compound on
normal cells can be alleviated so that higher safety
can be achieved.

In this connection, the inventors created a linker

with a specific structure and succeeded in obtaining an



antibody-drug conjugate 1in which the antibody and
exatecan are conjugated to each other *;ria the linker,
and confirmed an excellent antitumor effect exhibited
by the conjugate to thereby complete the present
disclosure.
[0011]

Specifically, the present invention relates to the
followings.
In one aspect, the present invention refers to an antibody-
drug conjugate wherein an antitumor compound represented by

the following formula:

is conjugated to an antibody wvia a drug-linker having a
structure represented by the following formula:

- {Succinimid-3-y1-N) -CH,CH,CH,CH,CH, -C (=0} -GGFG~NH- CH, -0-CH, -
C({=0) « (NH-DX} ; wherein - (Succinimid-3-yl1-N)- has a

structure represented by the following formula:

which is comnected to the antibody at position 3 thereof
via a thiocether bond and connected to a methylene group in

the linker structure containing this structure on the
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nitrogen atom at position 1, and -{NH-DX) represents a

group represented by the following formula:

wherein the nitrogen atom of the amino group at position 1
is a connecting positicon. In another aspect, the present
invention refers to a drug containing the antibody-drug
conjugate according to the present invention, or a salt
thereof. In still another aspect, the present invention
refers to an antitumor drug and/oxr anticancer drug
containing the antibody-drug conjugate according to the
present invention, or a wsmalt thereof. In another aspect,
the present invention refers to a pharmaceutical
compogition containing the antibody-drug conjugate
according to the presemnt invention, or a salt thereof as an
active component , and a pharmaceutically acceptable.
formulation component. Furthermore, the present inventien
refers to a compound of the following:

{maleimid-N-yl) -CH,CH,CH;CH,CH,-C (=0) -GGFG-NH-CH;-0-CH;-C (=0) -
(NH-DX), wherein {maleimid-N-y1l)- is a group represented by

‘the following formula:



2b

wherein the nitrogen atom 1is a connecting position, and -

(NH-DX)} is a yroup represented by the following formula:

wherein the nitrogen atom of the amino group at position 1
is a connecting position. The present invention also refers
to a linker having the following formula: - {(Succinimid-3-
y1-N) - CH,CH,CH;CH,CH, - C (=0) -GGFG-NH~CH,-0-CH,-C (=0} -

wherein - (Succinimid-3-yl-N)- has a structure represented

by the following formula:

which 1is connected to the antibody at position 3 thereof
and is connected to a methylene group in the linker
structure containing this structure on the nitrogen atom at
position 1. The present invention also referg to a compound
of HO-CH,-C(=0)-(NE-DX), wherein -(NH-DX) 1is a group

represented by the following formula:
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wherein the nitrogen atom of the amino group at poesition 1

is a connecting position. In .another aspect, the present
invention refers to a method for preparing an antibody-drug
conjugate, wherein the ..antibody is treated in a reducing
condition and thereafter reacted with a compound having
following formula:

(maleimid-N-y1l) -CH,CH,CH,CH,CH, = C (=0) -GEFG-NH-CH,-0~CH,-C(=0) -
(NH-DX) wherein, {(maleimid-N-y1)- is a group represented by

the following formula:

wherein the nitrogen atom is a connecting position, and -

(NH-DX) is a group represented by the following formula:




a9d

wherein the nitrogen atom of the amino group at position 1
is a c¢onnceting position.

[001lalAlso disclosed is:

[1] An antibody-drug conjugate wherein an antitumor

compound represented by the following formula:

[Formula 2}

is conjugated to an antibody wvia a linker having a
structure represented by the following formula:

-1 -1 -LP-NH- (CH;) n*-L2-L°-L- .

[0012]

Here, the antibody is connected to the terminal of L',
the antitumor compound is connected to the terminal of L°
with the nitrogen atom of the amino group at position 1 as
connecting position,
wherein

n* represents an integer of 0 to 6,
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L' represents - (Succinimid-3-yl1-N)- (CHz)n*-C(=0)-, -~CHa-
C (=0) -NH~- (CHz) n°~C (=0} -, -C{=0)-cyc.Hex (L,4)-CH,- (N-1ly~-
3-diminiccu8)-, or =C(=0)~-(CHy)n’-C(=0)-,

4

wherein n° represents an Iinteger of 2 to B8, n’

represents an integer of 1 to 8, n' represents an
integer of 1 to 8,
L? represents ~NH- (CH-CH3-0) n°~CH,~CHy~C {=0) -, ~-S-

(CH,) n®-C(=0)-, or a single bond,

5 6

wherein n° represents an integer of 1 to 6, n
represents_an“inteqer_of 1 to &,
IL¥ represents a peptide residue consisting of 2 to 7
amino acids,
L& represents -C{=0)-NH-, -NR'-(CH;)n’-, -0-, or a
single bond,
wherein n’ represents an integer of 1 to 6, R
répresents a hydrogen atom, an alkyl greoup having 1 to
6 carbon atoms, -(CHz)n®-COOH, or =-(CH;)n’-0H, n°
represents an integer of 1 to 4, n’ represents an
integer of 1 to o,
P represents -CR*(-R%) -, -0~, -NR'-, or a single bond,
wherein R? and R?® each independently represents a
hydrogen atom, an alkyl group having 1 to 6 carbon
atoms, - (CHp)n®*-NH,, - (CHz)n°-COOH, or -(CHz)n®-OH, R
represents a hydrogen atom or an alkyl group having 1

tc 6 carbon atoms, n® represents an integer of 0 to 6,

n® represents an integer of 1 to 4, n® represents an
integer of 1 to 4, provided that when n® is 0, R” and R’

are not the same as each other,
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L° represents -CH;- or -C{=0Q) -,
- {Sucecinimid-3-yl1-N)- has a structure represented by
the following formula:

[Formula 3]

*
N

o
which is comnnected to the antibody at position 3
thereof and is connected to a methylene group in the
linker structure containing this structure on the
nitrogen atom at pesition 1,
~{¥-ly-3-diminiccus)- has a structure represented by
the following formula:
[Formula 4]

0
% —N

0
which is connected to L* at position 3 thereof and is
connected to a methylene group in the linker structure
containing this sgtructure on the nitrogen atom at
position 1,
cyc.Hex(1,4) represents a 1,4-cyclchexylene group, and
when L* is -S-{CH,)n®-C(=0)-, I} is -C(=0) ~cyc.Hex(1,4) -
CHz- (N-1ly-3-diminiccus) -.
[00131]

The present disclosure further relates to each of

the followings.



[2] The antibody-drug conjugate according to [1],

wherein L° is —-C(=0}-.

[3] The antibody-drug conjugate according to [1] or

[2], wherein the bond between the antibody and L' is

a thiocether bond which is formed at a disulfide bond
site present in a hinge part of the antibody,

a disulfide bond which is formed at a disulfide bond
site present in a hinge part of the antibody, or

an amide bond which is formed at an amino group present
on a side chain of an amino acid constituting the
antibody or at the terminal amino group.

{4] The antibody-drug conjugate according to any one
of [1}] to [3], wherein the peptide residue of L° is an
amino acid residue cemprising an amino acid selected
- from phenylalanine, glycine, wvaline, lysine, citrulliine,
serine, glutamic acid, and aspartic acid.

5] The antibody-drug conjugate according to any one
of {11 to [3), wherein L¥ is a peptide residue
consisting of 4 amino acids.

[6] The antibody-drug conjugate according to any one
of [1] to [3], wherein L% is ~-GGFG-.

(00141

[7] An antibedy-drug conjugate wherein an antitumor
compound represented by the following formula:

[Formula 5]



is conjugated to an antibody via a linker having a
structure represented by the following formula:
~L'-L°~LF-NH- {CHp) n*=L2-1P-1.5- ,
[0015]

Here, the antibedy is connected to the terminal of
L', the antitumor compound is connected to the terminal
of L° with the nitrogen atom of the amino group at
position 1 as a connecting position,
wherein
n' represents an integer - of 0 to 6,
L' represents - (Succinimid-3-y1-N)- (CH,)n?-C(=0)-, -CHs~
C(=0) -NH- (CHz) n’-C (=0)-, -C{=0)~-cyc.Hex (1,4)-CH,~ (N-1ly-
3-diminiccuS)~, or ~C(=0)=(CHz)n'-C(=0)-,

wherein n® represents an integer of 2 to 8, n?
represents an integer of 1 to 8, n' represents an
integer of 1 to 8,
I’ represents  -NH- (CHp~CHy-0)n’-CH,-CH,~C (=0) -, -5~
(CHg)nE—C(ﬂO)—, or a single bond,

wherein n® represents an integer of 1 to 6, n®
represents an integer of 1 to 6,
LF represents a tetrapeptide residue of GGFG,

L® represents -0- or a single bond,

L° represents -CR?(-R’)- or a single bond,



i4

wherein R? and R®? each represents a hydrogen atom,
L° represents -C({=0)-,
-{Sucecinimid-3-y1-K)- has a structure represented by
the following formula:

[Formula 6]

which is connected to the antibody at position 3
thereof and is conr“J..ed.t'e.d. to a methylene group in the
linker structure containing this structure on the
nitrogen atom at position 1,

-(N-1ly-3-diminiccu8S) - has & structure represented by
the following formula:

[Formula 7]

which is connected to L® at position 3 thereof and is
connected to a methylene group in the linker structure
containing this structure on the nitrogen atom at
position 1,

cyc.Hex(1l,4) represents a 1,4-cyclohexylene group, and
when 2 is -8- (CH,)nf-C(=0)-, L' is -C(=0}-cyc.Hex{1l,4}-
CH,- (N-1ly-3-diminiccu8) -.

[0016]



{8] The antibody-drug conjugate according to any one
of [1] to [7]1, wherein L' is - {Succinimid-3-y1-N)-
(CHz) n?~C{=0)- or ~CH,-C{=0)-NH- (CH2} n’~C{=0)-.

[9] The antibody-drug conjugate according to any one
of 11 to 117}, wherein LY is - (Succinimid-~3~-y1-N} -
(CHz) n®~C (=0) -.

[10] The antibody-drug conjugate according to any one
of [1] to [7], wherein L' is -C(=0)-cyc.Hex(l,4)-CH,-
(N-1ly~3-diminiccuS) - or —C(=0)-{(CHy)n’-C(=0)~.

[11} The antibody-drug conjugate according to any one
of [1] to [9], wherein n? is an integer of 2 to 5, and

-L2

is a single bond.

[12] The antibody-drug conjugate according to any one
of [1] to [9], wherein n® is an integer of 2 to 5, L2
is -NH- (CH,CH,0) n°~CHy~CHp~C (=0} -, and n° is 2 or 4.

{13] The antibody-drug conjugate according to any one
of [11 to [12], wherein -NH-(CH;)n'-L?-I°-1°- 1is a
partial structure having a chain length of 4 to 7 atoms.
[141 The antibody-drug conjugate according to any one
of {11 to [12], wherein ~NH-(CH;)n'~L*-L°-1°- is a
partial structure having a chain length of 5 or 6 atoms.
[15] The antikbody-drug conjugate according to any one
of [1] to [14], wherein —-NH- (CHy)n*-IL®-LP-1°- is’

—-NH- (CHz) 3-C (=0) -,

~NH~CH,-0-CH3-C (=0) =, or

-NH- (CHy) ;—0-CH,-C (=Q) -.

[0017)



[16] The antibody-drug conjugate according to any one
of [1] %o [151, wherein +the drug-linker structure
moiety is one drug-linker structure selected from the
group consisting of the following drug-linker
structures:

~{Succinimid~3-y1-N) —-CH;CH;—-C {=0} ~-GGFG-NH-CH;CH»=-C (=0) -
(NH-DX)

—(Buccinimid-3-y1-N) -CHCH;-C (=0) ~GGFG-NH~-CHCH,CH,—

C (=0) - (NH-DX}

- (Succinimid-3-y1-N) —CHCH,CH2CH2CHy—C (=0) ~GGFG-NH-
CH,CH;-C (=0) - (NH-DX)

- (Succinimid-3-yl=N}~-CH,CH,CHsCH»CH,~C {=0) ~GGFG-NH-
CH2CH,CH»~-C (=0) - {NH-DX)

- (Succinimid-3-y1-N) —CH,CH,CH;CH,CH,-C (=0) ~GGFG-NH~
CH;CHLCH,CH,CH,—C {(=0) = (NH-DX)
~{Succinimid-3-y1-N}-CH,CH,CH,CHCH;-C (=0) —GGFG-NH-CH,-0~
CHy—-C{=0}~ (NH-DX)

- (Succinimid-3-y1-N) ~CH,CH;CH>CH2CH,~C (=0) ~GGFPG-NH-
CHZCHQ—O—CHZQC (=0) - {NI-DX)

- (Succinimid-3-y1-N) -CH;CH,—-C (=0) -NE~CHCH20-CH2CH, G~
CH;CH,;—C {=0) —-GGFG-NH~CH,CH;CHy~C (=0) — (NH-DX)

- {Succinimid~3-y1~-N) -CH;CHy~C (=0} -NH-CH,;CH,0~-CHCH;0-
CHyCH,-C (=0) ~GGFG-NH~CH;CH,-C (=0) - (NH~DX)

- (Succinimid—-3-y1=N) -CH,CH,-C {=0) -NE-CH2CH;0-CH2CH20~
CH,CH20-CH,CH,0~CH,CH,—C (=0) ~GGFG-NH-CH;CHCH,~C (=0) — (NH-
DX)

- (Succinimid=3-yl~N) -CHCH;-C (=0) ~NH~CH;CH,0-CH,CH,0-

CH2CH20-CH,CH20-CHCH2~C (=0) ~GGEG-NH-CH,CH,—-C (=0) - (NH-DX)
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-CHp-C (=0) ~NH-CH,CH,-C {=0) -GGFG-NH- CH,CH;CH,-C (=0) - (NH-
DX)
-C(=0) -CH>CH,CH,CH,CH,CH,-C (=0} -GEFG-NH-CH,CH,CH,-C (=0) -
(NH-DX)
-C(=0) ~cyc.Hex(1,4)-CH;- (N-Lly-3-diminiccusS) -8-CH,CH,-
C{=0) -GGFG-NH-CH,CH,CH,-C (=0) - (NH-DX)
[0018]

Wherein, - (Succinimid-3-yl1-N)- has a structure
represented by the following Formula:

[Formula 8]

% .
\dhi— *

o
which -is vconnected to the antibeody at position 3
thereof and is connected to a methylene group in the
linker structure containing this structure on the
nitrogen atom at position 1,
-{(N-ly-3-diminiccuS)- has a structure represented by
the following formula:

[Formala 9]

which is connected to I? atr positien 3 thereof and is
connected to a methylene group in the linker structure
containing this sgtructure on the nitrogen atom at position

1, cyc.Hex(1,4) represents a 1,4-cyclochexylene group,
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- (NH-DX) represents a group represented by the
following formula:

[Formula 10]

H

aN—*

wherein the nitrogen atom of the amino group at position 1
is the connectig position, and
~-GGFG- represents a peptide residue of -@ly-Gly-Phe-Gly-.
[ooLel
[17]1 The antibody-drug conjugate according to any one of [1]
to [9] and [11] to [14], wherein the drug-linker structure
moiety having a drug comnnected to ~L'-12-1°-NH- (CH,)n®-12-L°-
L~ is one drug-linker structure selected from the following
group:
- (Succinimid-3-y1-N) - CH,CH,CH,CH,CH; - C (=0} -GGFG-NH-CH, -0-CHz-
¢(=0) - (NH-DX)
- {Succinimid-3-y1-N) -CH,CH,CH,CH,CH; -C (=0) ~GGFG-NH-CH,CH, -0~
CH,-C{=0) - (NH-DX)
- (Succinimid-3-y1l~N) ~CH,CH, - C{=0) -~ NH-CH;CH,0- CH,CH,0- CH;CH, -
¢ (=0) -GGFG-NH-CH,CH,CH,-C{=0)} - (NH-DX) .
[oC20]

In the above, - {(Succinimid-3-yl-N)- has a structure

repregented by the following formula:
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[Formula 111

which 1is connected to the antibody at position 3
thereof and connected to a methylene group in the
linker structure containing this structure on the
nitrogen atom at position 1, and

- (NH-DX) represents a group represented by the

following fdrmula:

[Formula 12]

wherein the nitrogen atom of the amino group at
position 1 is a connecting position.

[o0021]

[18] An antibody-drug conjugate wherein an antitumor
compound representeéd by the following formula:

[Formula. 13]
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is conjugated to an antibody wvia a linker having a
structure represented by the following formula:
-1}-12-1LP-NH- (CH,) n*-LA-TX-T.°- .

Here, the antibody is connected to the terminal of
L', the antitumor compound is connected toe the terminal
of L°,
wherein
n* represents an integer of 0 to &,
L' represents -{Succinimid-3-yl-N)-{CHz)n’-C(=0)- and is
connected to the antibody via a thioether bond which is
formed at a disulfide bond site present in a hinge part
of the antibody,

wherein n? represents an irteger of 2 to 8,
I’ represents -NH-(CHy-CH2-0)n°-CH,-CH;-C(=0)- or a
gingle bond,

wherein n® represents an integer of 1 to 6,
1.? represents a tetrapeptide residue of GGFG,
IL?* represents -0- or a single bond,
1” represents -CR*’(-R*)- or a single bond,

wherein R? and R® each represents a hydrogen atom,
L° represents -C(=0)-, dnhd
-{Succinimid-3-y1-N)- has a structure represented by
the following formula:

[Formula 14]

*
_ N— %

)
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which is connected to the antibody at position 3
therecof and is connected to a methylene grcocup in the
linker structure containing this structure on the
nitrogen atom at position 1.

[0022]

[1%9] The antibody~drug conjugate according to [18],
wherein

n? is 2, L® is -NH- (CE,-CH;-0)n°-CHy-CH,~C(=0)~, n° is 2,

n' is 3, and both of L® and L° are single bonds,

n? is 5, 1? is a single bond, n' is 1, IL® is -0-, and L°
is -CR?*(-R% -, or

n* is 5, L? is a single bond, n! is 2, L* is -0-, and 1°
is -CR*(-R%) -.

[20} The antibody-drug conjugate according to [18] or
[19], wherein n? is an integer of 2 to 5, and L? is a
single bond.

[21] The antiboay—drug conjugate according to {18] or

2 is an integer of 2 to 5, L° is -NH-

i19], wherein n
(CHpCH20) n°~CH,-CHp~C (=0) -, and n® is 2 or 4.

{227 The antibody-drug conjugate according to any one
of [18] to [21], wherein -NH- {(CH,)n'-Lo-LP-LS- is
-NH-(CHz)}3-C (=0) =,

—NH~CHy=0=CHy~C (=0} -, or

~NH-{CH3) 2-0~-CH,-C (=0) —.

[0023]

[23] The antibody~drug conjugate according to any one

of [18] to [22], wherein the drug~linker structure

moiety is one drug-linker structure selected from the
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group consisting of the following drug-linker

structures:

~{Succinimid-3-v1-N)-CH;CH,-C (=0) ~-GGFG~NH~CH;CH,-C (=0) -

A (NH-DX)

- (Succinimid-3-y1-N}~-CH;CH,~C (=0} ~GGFG-NH~-CHsCHsCH,~

C{=0) - (NH-DX)

- (Succinimid-3-y1-N} -CH;CH:CH,CH,CH,~C (=0) ~-GGFG-NH-

CH2CH»—-C (=0) - (NH-DX)

= (Succinimid=3=y1~-N)~CHyCH;CH,CHCH,=~C {=0) -GGIG-NH-

CH3CH,CH,~C {(=0) - (NH~-DX).

- (Succinimid-3-y1-N)-CH;CH;CH;CH,CH,;-C (=0) ~GGFG~-NH~

CHaCHRCHRCHRCH,—C (=0) — (NH-DX)

- {Succinimid-3-y1~N) ~-CH,CH2CH;CH3CH,~C (=0) ~-GGFG-NH-CHy-~0O~

CHy~C (=0) ~ (NH~DX)

- {Succinimid-3-vy1-N) -CHyCH2CH;CH,CH,-C (=0) ~GGFG-NH~

CHzCH2-0-CH,-C (=0) - {NH-DX)

- {Succinimid-3~yl~N)~CHsCHy~C (=0) ~NH~CH2CH,0~CH;CH,0~

CH3CH>-C (=0) ~GGFG-NH-CH,CH,CH,~C {=0} ~ (NH-DX)

- (Succinimid-3-y1-N} -CHCH;-C (=0} ~-NH-CH»CH;0-CH,CH0~

CH3CH,—~C {=0) ~GGFG-NH~CH2CH,-C (=O')-— (NH-DX)

- (Succinimid-3-y1-N)-CHyCH,~C (=0) ~-NH-CH,CH;0-CH,CH0-

CH3CH;0-CH2CH20-CH;CH,~C (=0) —GGFG-NH-CHCH,CH,-C {=0) - (NH-

DX)

- (Succinimid-3-y1-N) -CH,CH,;~C (=0) ~-NH~CH;CH,0-CH>CH,0-

CH3CH,0~-CHoCH,Q-CHCH~C (=0) —GGFG-NH-CH,CH,~-C (=0) - (NH-DX)
In the above, - {Succinimid-3-yl-N)~- has a

struéture represented by the following formula:

[Formula 15]
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which is connected to the antibody at position 3
thereof and is c.onnected to a methylene group 1in the
linker structure containing this structure on the
nitrogen atom at position 1, and

- (NH-DX) represents a group represented by the

following formula:

[Formula 16]

wherein the nitrogen atom of the amino group at
position 1 is a connection position.

[0024]

[24] The antibody-drug conjugate acco:;:ding to [23],
wherein the drug-linker sgtructure moiety having a drug
domnected to -L'-L2-LP-NH- (CH,)n'-I*-ILP-1°- ig one drug-
linker structure gelected from the following group:

- (Succinimid-3-yl-N) -CH,CH,CH,CH,CH; - C (=0) -GGFG-NH-CH; -0~
CH;-C(=0) - (NH-DX)

- (Succinimid-3-y1-N} -CH;CH,CH,CH2CHR-C (=0) -GGFG-NH-

{CH,CHy-0-CH, -C (=0) - (NH-DX)
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-{8uceinimid-3-y1-N) -CH;CH,-C (=0} -NH-CH,CH,0- CH;CH20-
CH,CH,-C (=0) ~GGFG-NH-~CHCH,CH, - C (=0) - (NH-DX) .
In the above, -~ {Suecinimid-3-y1-N) - has

structure represented by the following formula:

[Formula 17]

which is connected to the antibody at position 3

thereof and is connected to a methylene group in the

linker structure containing this structure on the

nitrogen atom at position 1, and

- (NH-DX) represents a group represented by the

following formula:

iFormula 18]

H
N— %

"

wherein the mitrogen atom of the amino group at position 1
is a connecting pesitiom.

[0025]

[25] The antibody-drug conjugate according to any one of {1]
to [24], wherein an average number of units of the selected
one drug-linker structure conjugated per antibody is in a

range of from 1 to 10.
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[26] The antibody-drug conjugate according to any one
of [1l] to [24], wherein an average number of units of
the selected one drug-linker structure conjugated per
antibody is in a range of from 2 to 8.

[277 The antibody-drug conjugate according to any one
of [1] to [24], wherein an average number of units of
the selected one drug-linker structure conjugated per
antibody is in a range of from 3 to 8.

[28] The antibody-drug conjugate according to any one
of [1] to [27], wherein the antibody is an antibody
having one or more of a property of recognizing a
target cell, a property of binding to a target cell, a
property of internalizing in a target cell, and a
property of damaging a target cell.

[29] The antibody-drug conjugate according to any one
of [1] to (27], wherein a cell which is targeted by the
antibody-drug conjugate is a tumor cell.

[30] The antibody-drug conjugate according to any one
of [1] to [27], wherein the antibody is an anti-A33
antibody, an anti-B7-H3 antibody, an anti-CanAg
antibody, an anti-CD20 antibody, an anti-CD22 antibody,
an anti-CD30 antibody, an anti-CD33 antibody, an anti-
CD56 antibody, an anti-CD70 antibody, an anti-CEA
antibody, an anti-Cripto antibody, an anti-EphA?2
antibody, an anti-G250 antibody, an anti-MUCI antiboedy,
an anti-GPNMB antibody, an anti-integrin antibody, an
anti-P8MA antibody, an anti-tenascin-C antibody, an

anti-SLC44A4 antibody, or an anti-mesothelin antibody.
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[31] The antibody-drug conjugate according to any one
of [1] to [27], wherein the antibody is an anti-B7-H3

antiboedy, an anti-CD30 antibody, an anti-CD33 antibody,

or an anti-CD70 antibody.

[32] The antibody-drug conjugate according to any one
of [1] to [27]1, wherein the antibody is an anti-B7-H3

antibody.

[0028]

[33] & drug contalning the antibody-drug conjugate
according to any one of [1] to [32], a salt thereof or
a hydrate thereof.

i34] An antitfumor drug and/or anticancer drug
containing the antibody-drug conjugate according to any
one of [1] to [32], a salt thereof or a hydrate thereof.
[35] The antitumor drug and/or -anticancer  drug
according to [34]1, which is applied to lung cancer,

kidney cancer, urothelial cancer, colorectal cancer,

prostate cancer, glioblastoma multiforme, ovarian
cancer, pancreatic cancer, breast cancer, melanema,

livef cancer, bladder cancer, stomach cancer, or
esophageal cancer.

[36] A pharmaceutical  composition  containing  the
antibody-drug conjugate according to any one cf [1] to
[32], a salt thereof or a hydrate thereof as an active
component, and a pharmaceutically acceptable
formulation compcnent.

{37] The pharmaceutical composition according to [36],

" which is applied to lung cancer, kidney cancer,



urothelial cancer, colorectal cancer, prostate cancer,
glioblastoma multiforme, ovarian cancer, Ppancreatic
cancer, breast cancer, melanoma, liver cancer, bladder
cancer, stomach cancer, or esophageal cancer.

[38] & method for treating tunior and/or cancer
comprising administering the antibody-drug conjugate
according to any one of {1} to {32], a salt thereof or
a hydrate thereof.

[0027]

[39] A drug-linker intermediate compound represented by
the following formula:

0- (CHy) n®-C (=0) ~L*?~LF-NH~ (CH3) nt—-12-1P-1°- (NH-DX) .

(0028}

Tn the formula, Q represents (maleimid-N-yl)-, HS-,
¥—-CHy—-C (=0} -NH-, or (Pyrrolidine-2, 5-dione-N-yl)-O-
C(=0)—,

X represents a bromine atom or an iodine atom,
n® represents an integer of 2 to 8,
12° represents -NH-(CH;-CHz—0)n°-~CHp;-CH,-C(=0)- or a
single bound,

wherein n® represents an integer of 1 to 6,
1L° represents a peptide residue consisting of 2 to 7
amino acids selected from phenylalanine, glycine,
valine, lysine, citrulline, serine, glutamic acid, and
aspartic acid,
n' represents an integer of 0 to 6,
1* represents =C(=0)-NH-, ~NR'- (CHz}n’-, =0-, or a

single bond,



28

wherein n’ represents an integer of 1 ¢to 6, R
represents a hydrogen atom, an alkyl group having 1 to 6
carbon atoma, -(CH,)n®-COOH, or - (CH,)n’-OH, n® represents an
integer of 1 to 4, n® represents an integer of 1 to &,

I® represents -CR*(-R’)-, -O-. -NR*-, or a single bond,

wherein R? and R each independently represent a
_hydrogen atom, an alkyl group having 1 to 6 caxrbon atoms, -
(CH,)n®-NHz, = (CH,)n"-COOH, or - (CH;)n®-OH, R* represents a
hydrogen atom or an alkyl group having 1 to 6 carbon atons,
n® represents an integer of 0 to &, n® represents an integer
of 1 to 4, n° represents an integer of 1 to 4, provided that
when n® is 0, R® and R? are not the same as each other,
1¢ represents -CH;- or -C(=0}-,

(maleimid-N-yl})- is a group represented by the following
formula:
[Formula 19]
O
* =N ‘
e}
whherein the nitrogen atom is a connecting position,
(Pyrrolidine-z,Sﬁdione-N—yl) is a group represented by the
following formula:

{Formula 20]
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wherein the nitrogen atom 1s a connecting position, and
-{NH-DX} dis a group represented by the following
formula:

[Formula 21]

H
- N %

wherein the ﬁitfogen atom of the amino group at
position 1 is a connecting position.

fo029]

[40] The drug-linker intermediate compound according to
[39], wherein L is -C{=0)-.

[21] The drug-linker intermediate compound according to
1391 or [40], ‘wherein 1?7 is a peptide vresidue
consisting of 4 amino acids.

[42] The drug-linker intermediate compound according to
any one of [39] to [41], wherein 1 is -GGFG-.

[43] The drug-linker intermediate compound according to
any one of [39] to [42], wherein -NH- (CH,) n*-I1*-1°- is
-NH- CH,CH,-, |

-NH- CH,CHyCHp -,

_NH- CH,CH,CH,CHz -,

~NH- CH,CH>CH2CHyCHz -,

~-NH-CH,-0~CHy~, 0O

-NH-CH;CH,-0~CH;- .
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[44] The drug-linker intermediate compound according to
any one of [39] to [42], wherein -NH- (CHy) n*-L*-1LP- is
~NH-CH;CH2CH~,

-NH-CH;~0-CHa-, or

—NH~- (CHyp) —0~-CHj—.

[45] The drug-linker intermediate compound according to

2 is an integer of 2

any one of [39] te [44], wherein n
to 6.

[46] The drug-linker intermediate compound according to
[43], wherein

Q is (maleimid-N-yl}-,

n? is an integer of 2 to 5, and

1?2 is a single bond.

[47] The drug-linker intermediate compound according to
{44], wherein

0 is (maleimid-N-yl)-,

n® is an integer of 2 to 5,-and

1?® is a single bond.

[487 The drug-linker intermediate compound according to
any one of [39] to {421, wherein

Q is (maleimid-N-yl)-,

n? is an integer of 2 to 5,

1,22 ig ~NH-{(CHz~CH,-0)n°~CHy~CH,-C (=0) =,

n® is an integer of 2 to 4, and

~NH~ (CHp) n'-12-T1°- is

—~NE-CH3CHs—,

~NH-CH,CH,CHs—,

-NH~CH,CH;CHCH,—,
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~NH-CH,CH,CH,CH2CH—,

~-NH-CH2-0-CH»s~-, or

-NH-CH,CH2-0-CHp—.,

{49] The drug-linker intermediate compound according to
(48], wherein

n® is an integer of 2 or 4, and

-NH- (CHz) n'~L*-L"~ is

~-NH-CH,CH,CHy~,

-NH~-CH;—-0~CHz~, or

-NH-CH;CH,-0-CH,—.

[0030]

[50] A compound of the following:
(maleimid~N-yl}-CH2CH3-C (=0) ~GGFG~NH~CH>CH3-C (=0) — {NH-
DX)

(maleimid-N-y1) ~CHCHCH;—C (=0) -GGFG-NH-CH,CH,-C (=0} -
{(NH-DX)

(maleimid-N-y1) ~CHaCH,CH2CHy—C (=0) ~GGFG—-NH-CH;CH»-C (=0) ~
(NH~DX)

(maleimid-N-yl) -CH;CHyCH;CH2CH,~C (=0) ~GGFG-NH-CH,CH,~-
C{=0) - (WH-DX)

{(maleimid-N-yl)-CHyCH,-C (=0) —GGFG-NE~-CH,CH3CH,~C (=0) -
{(NH-DX)

{maleimid-N~y1l) -CH;CH2CHs—C (=0) ~GGFG~NH-CH;CH,CH,-C (=0) -
{NH-DX)

{maleimid-N-yl}-CH;CH;CH;CH;~C (=0} ~GGFG—-NH-CH,CH,CHy—~
C{=0) - (NH-DX) |

(maleimid=N=-y1l)-CHoCHCH,CHzCH,=C (=0) ~GGFG-NH-CH>CH,CH,—
C (=0) - (NH~-DX}
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(maleimid-N-yl) -CH,CHo—C (=0) ~GGFG~NH-CH,CH,CH2CH,CHy~
C{=0) - (NH~DX)

(maleimid~N=-yl)~CHyCHyCH2—C (=0) ~GGFG-NH~CH,CH,CH;CH,CHy~
C (=0) — (NH-DX}

{(maleimid-N-yl) -CH;CH,CH;CH;-C (=0Q) -GGFG-NH-
CH,CH2CHCHyCHo—C (=0} - {(NH-DX)
(naléimid-N=-yl)-CHyCH,CH,CHCH,—C (=0) —GGFG-NH-
CH,CH,CH2CHCH,—C (=0) — (NH-DX)

(maleimid-N-y1)-CHyCHz~C (=0) ~GGFG-NE=CH,;~0-CHz~C (=0) -
(NH-DX)

(maleimid=N-y1) =CHzCHzCH,~C (=0) ~GGFG-NH-CH,~0-CHy-C (=0) -
(NH-DX)

(maleimid-N-y1)-CH;CH,CHCHy~C (=0) ~GGFG-NH-CHy—0~CHy -

C (=0) - (NH-DX)

(maleimid-N-y1) -CH;CHyCH;CH,CHz~C (=0) ~GGFG-NH~CH;y~0~CHp~
C {=0) - (NH~DX)

(maleimid-N-y1)~CH;CH,~C (=0) ~GGFG-NH-CH,CH,~0-CHy-C (=0) -
{NH-DX)

(maleimid-N-y1)-CHyCHyCHy~C (=0) —~GGFG—NH-CH,CHy~0~CHy-
C(=0) - (NH-DX)

(maleimid-N-y1)-CH;CHoCHyCHa~C (=0} ~GGFG-NH-CH,CH;~0~CHp~
C (=0) — (NH-DX)

(maleimid-N-y1)=CH;CH;CH,CH,CH,—C (=0) ~GGFG-NH~CH,CH,—-0-
CH;-C (=0} - (NH-DX)

(maleimid-N-y1) -CHyCHy—C (=0) ~NH-CHzCH,0-CH,CH,0-CH,CH, -

C (=0) ~GGFG~NH~CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yl)~CH;CH,~C (=0) -NH-CH;CH»0-CH;CH»0—CH;CH,0—

CHaCH;~C (=0) -GGFG-NH~CH,CH,—-C (=0} - (NH-DX)
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{maleimid-N-yl)}-CH,CHy~C (=0) -NH~CH>CH-0-CH>CH-O-CHsCH;0—
CH;CH40~CHCH,-C {=0) ~GGFG-NH~CH,CH,-C (=0) - (NH-DX)
{maleimid=N~yl}~CH;CH;~C (=0) -NH-CHE>CH,0-CH;CH,0~-CH,CH>~
C{=0) ~GGFG-NH-CH;CHCH»~C {=0) — (NH-DX)
{maleimid-N-yl)-CHyCH;~C (=0) ~NH-CH,CH,0~CH,CH,0-CH,CH;C—
CHaCHR~C (=0) —GGFG-NH-CH,CH,CH,—~C (=0} - (NH-DX)
(maleimid-N-y1)-CH;CH,~-C (=0) -NE-~CH;CH,0~CH;CH;0~CH,CE,0~
CH3CH20~CH,CH2~C (=C) ~GGFG-NH-CH:CH2CH,—C (=0) - (NH-DX)
(maleimid-N-yl)~-CHpCHy-C (=0) -NH-CH;CH,0-CH3CH,0-CH,CH>—

C (=0) ~GGFG-NH-CH~0~CH3~C {=0) -~ (NH~DX)
(maleimid-N-y1)-CHyCHy-C (=0} ~-NH-CH2CH,0-CHyCH,0~CH,CH, O
CH,CH,—C (=0} -GGFG-NH-CH;—-0~CH2—C (=0) = (NH-DX)
(maleimid-N-y1l}-CHpCH,-C (=0) -NH-CH,CH,0-CH;CH,0-CH,CH0-
CHaCH0~-CHRCH,~C (=0) ~GGFG-NH~-CH;~0-CH,~C (=0} ~ (NH~DX)
(mzleimid-N-y1}-CHyCHy-C (=0) -NH~CHyCH,0~CH,CH,0-CH,CH;-
C{=0) ~GGFG~NH~-CH;CE;-0~-CH;~C (=0) - (NH-DX)

(maleimid-N-y1) -CHsCH,-C (=0) ~NH-CH3CH»,0-CHCH;0~CH,CH20-
CH3CH>~C (=0} ~GGFG-NH-CH,CH;-0~CH2~C (=0} ~ {NH-DX)
{maleimid=N=-yl)~CH;CH,=C (=0} ~NH~CH,CH,0~-CH;CH,O-CH,CH,0—
CH3CH;0-CHRCH,~-C (=0) —~GGFG-NE~CH,CHy-0~CH,—-C (=0} — (NH-DX)
X-CHz—C (=0) -NE-CH;CH-C (=0} ~GGFG—-NH-CH,CH,~C {(=0) - (NH—DX)
X-CHy—C (=0) -NH-CH,CHy~C (=0) ~GGFG~NH~CH,CH,CH,~C (=0) - (NH—-
DX)

X-=CHy-C (=0) -NH-CH;CH»-C (=0) ~GGFG-NH-CH;~0-CH,~C (=0) - (NH-
DX}

X—CHy—C (=0) -NH-CH,CH,-C (=0) ~GGFG~NH-CH2CH,~0~CH>-C (=0} -

(NE-DX)



X~CHz~C {=0) ~NH-CH,CH2CH2-C (=0) —~GGFG-NH~CH,CHy~C (=0) — (NH-
DX)

X~CHo~C (=0) ~NH-CH,CH,CH,~C (=0) ~GGFG~NH~CH3CH,CE2~C (=0) -
(NH-DX)

K—-CHy~C {=0) ~NH-CH,CH3CH,-C (=0) —GGFG-NH~CH~0-CHy~C {=0) —
(NE-DX)

X~CHz~C (=0) ~NH-CH3CH,CHy~C (=0) ~GGFG-NH-CH,CH»—0—CHj-

C (=0) - (NH-DX)

X-CHy—C (=0) ~NH-CH3;CH»CH3CHp~C (=0) ~GGFG-NH-CH,CHz~C (=0) -
(NH-DX)

X~CH,-C {=0) ~NH-CH,CHyCH,CH2~C (=0) ~GGFG~NH~CH,CH;CHz~

C (=0) — (NH-DX)

X—CH,-C (=0) ~NE~CH,CH2CH;CH,—C (=0) ~GGFG-NH-CH3~0-CHj~
C(=0) ~ (NH-DX)

X~CHy~C (=0} ~NH-CH,CHCH;CH,—C (=20) ~GGFG-NH-CH3CHo—0~CHy—
C (=0) ~ (NH~DX)

X-CH2-C (=0) ~NH-CH,CH3CH;CH,CH2~C (=0) ~GGFG-NH~CH,CHy~

C (=0) — (NH-DX)

X-CHy-C (=0) ~NH~CH,CH,CH;CH,CHy—C {=0) ~GGFG-NH-CH;CH,CHy~
C (=0) — (NH-DX)

X-CHy—C (=0) ~NH-CH,CH,CH;CH2CH,—C {=0) ~GGFG-NH~CH,;~0~CH,~
C (=0) ~ {NH~DX)

X~CHy-C (=0) ~NH-CHCH;CH3CH3CHz~C (=0) ~GGEG-NH-CH;CH,-0-CHjy-
C{=0) - (NH-DX)

¥~CHz=C (=0) ~NH~CHzCH;—C (=0) ~NH—-CH3CH,0-CHCH,0-CH,CH,—

C (=0) ~GGFG-NH-~CH,CH2-C (=0) ~ (NH-DX)

X~-CHy—C (=0} ~NH-CH;CHy~C (=0} ~NH~CH,CH,0~CH,CH,0~CH,CH,—

C{(=0)-GGFG-NH-CH,CH,CH,~C (=0) - (NE~DX)



X=-CHz—C (=0} -NE-CH2CH>-C (=0) —-NH-CH;CH;0~CH;CH-0-CH,CH,—

C (=0} ~GGFG~NH-CH>-0—-CH,~C (=0Q) - (NH-DX)

X—CHy—C (=0) -NH-CH,CH,~C {=0) ~NH-CH2CH,O~CH,CH,0~CH,CH>—
C(=0) ~GGFG-NH~CH,CH,-0-CH,—C (=0Q) - (NH-DX)

HS-CH;CH;-C (=0) ~GGFG—-NH~-CH:;CH;~C {=0) -~ (NH-DX)
HS-CHyCH3;CH,~C (=0) ~GGFG~-NH~CH,CH;~-C {=0) — (NH-D¥)
HS-CH2CHCHyCHy—C {=0) ~GGFG~NH~CH;CH,~C (=0) - (NH-DX)
HS5-CH;CHCHCH3CH»~C (=0) ~GGFG-NH-CH,CH,-C {=0) — {(NH-DX)
HS~CH2CH3~C (=0} -GGFG-NH~-CH,CHyCH,—~C (=0) -~ {(NH-DX)
HS—CHZCHQCHQ-—C'(=O) —GGFG~NH-CH,CH,CH,;~C (=0) ~- (NH-DX])
HS-CH»CHRCHyCH,—C (=0) ~GGEG~NH~CH,CH;CH,~C (=0) — (NH-DX}
HS-CH2CHRCHRCHoCH2-C {=0) ~GGFG~NH-CH3CH3CH,—C (=Q) ~ (NH~DX)
HS-CH3CH~C(=0) - GGFG-NH-CH,—0~CH,—-C (=0} ~ (NH-DX)
HS-CH,CH,CH;~C (=0} ~GGFG~NH~CH,—-0~CH;-C (=0) - (NHE-DX)
HS~CHzCH2CHCH,—-C (=0) —GGFG-NH~-CH;-0-CH»-C (=0} - (NH-DX)
HE-CH2CH>CHCHCH,~-C {=0) —GGFG~NHE~CH;~0~CH;-C (=0} - (NH~-DX)
HS~CH2CH3~C (=0) ~GGFG~NH~CH;CHy~0~CE;~C (=0} - (NH-DX)
HS=CHzCH2CH,-C {=0) ~GGFG-NH—-CH;CH;-0-CH3~-C (=0} -~ (NH~DX)
HS-CH2CH>CHCHy—-C {(=0) ~GGFG-NH~-CH»CHy;—0~CHy~C (=0} — (NH~DX)
HS~-CH3CH,CH,CH3CH,~C (=0) ~GGFG-NH-CH,CH,-0-CH,—C (=0C) - (NH~-
DX)

HS-CH>CHz—-C {=0) ~NH-CHCH»0—-CH,CH0-CHCH,—C (=0} -GGFG-NHE-
CH2CHz-C (=0} ~ (NH-DX)

HS-CH3CH,-C (=0) ~NH-CH,CH,0~-CH3CH,0-CH2CH,0~CHLCHy—C (=0} —
GGFG-NH~CHEyCHy~C (=0) - {NH-DX)

BS-CHyCH~C (=0) -NE-CH,CH0~CH,CH20-CH2CH,O~CHoCHO-CHyCHp—

C (=0) —-GGFG-NE~CH,;CH,~C (=0} ~ (NH-DX)



HS~CHCH,~C (=0) ~NE-CH,CH;0-CH>CH0~-CH;CH,—C (=0) —GEFG-NH~
CH3CHRCHR~C (=0) - (NE-DX)

HS-CE2CH2~-C (=0) -NH-CH;CH;0-CHCH,0~CH,CH0-CH,CHL-C {=0) -
GGFG—NVH“CHZCHZCHQ“C {=0) - (NH-DX)

HS-CHzCH3-C {=0) —-NH-CH;CH30~-CHCH20~-CH:CH,0-CH,CH,0~CH,CHy~
C {=0) -GGFG-NH~CHsCH2CH3~C (=0Q) ~ (NH~DX)

HS~CHyCHp~C (=0) =NH-CH,CH,0~CHCH0~CHCH,~C (=0) ~GGFG-NH~-
CH~0-CHo-C {=0) - (NH~DX)

HS-CH,CH,—C (=0) ~-NH-CH,CH;0-CH;CH,0-CH;CH,0-CH3CH,-C (=0} ~
GGFG-NH-CH;-0-CH3-C {=0).—- (NH~DX)

HS-CH;CH»-C (=0) -NH-CH»CH,0~CH3CH20~CH;CH,0~-CH,CH,0-CH,CH,—
C(=0) ~GGFG~NH~CH,=0~CH,~C (=0) — (NH-DX)
(Pyrrolidine-2,5-dicne-N-yl} -0-C(=0)~-CH,CH,~C {=0) ~GGFG~
NHEH-CH2CH-C (=0) - (NH-DX)

{(Pyrrolidine-2, 5~dione-N-y1l}-0-C {=0) -CH,CH;CH,—-C {=0) -
GGEG-NH-CH3CH,~-C (=0} - (NH-DX)

{Pyrrolidine-2, 5-dione~-N-yl}—-0-C (=0} -CH;CH,CH,CH,—C (=0) -
GGFG-NH~CH3;CH,~C (=0) = (NH~DX)

(Pyrrolidine-2, 5-dione-N-y1) —-0-C (=0) ~CH,CH;CH;CH,CH,~
C{=0) -GGFG-NE-CH:;CH»-C (=0) - (NH-DX}
{(Pyrrolidine~-2,5~dione~N-yl) -O~C (=0) -CH;CH;CH,CH4CH,;CH,—
C(=C) ~GGFG-NH-CH;CH,-C (=0) - (NH-DX)
(Pyrrolidine-2,5-dione~N-yl)-0-C (=0) _CHZCH2—C'(:O) ~-GGFG-
NH-CH3CH2CH,~C (=0) = (NH~DX)

(Pyrrolidine-2, 5-dione-N-yl) -O-C (=0) ~CH,CH;CH,~C (=0) ~
GGFG~NH-CHCHoCH,~-C (=0) ~ (NH-DX)

(Pyrrolidine-2, 5~dione-N-yl) -0-C(=0) ~CH,CH,CH,CH,~C {=0) —

GGFG-NH-CH>CH,CH»-C (=0) - (NH-—DX)
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(Pyrrcoclidine-2,5-dicne-N-yl) -Q-C{=0) ~CH;CH,CH,CH,CH,—
C{=0) ~GGFG-NH~CH;CHCH,-C (=0) - (NH~DX)

(Pyrrolidine-2, 5~dione-N~-yl) -0-C (=0) —~CH2CH,CH>CH,;CH»CHz~
C (=0) —GGFG-NH—CHZCHQCHZ—C {=0) - (NH-DX}
(Pyrrolidine~2,5~dione-N-yl) ~O-C(=0) —CH,CH,-C (=0) -GGFG-
NH~CHy;~0-CH,~C (=0) ~ (NH-DX)

{Pvrrolidine-2,5-dione-N-yl) -0O-C (=0) ~CH,;CH,CH,-C (=0) -
GGFG-NH-CH,-0-CH»-C (=0) - (NH-DX)
(Pyrrolidine-2,5-dione-N-y1) -0-C {=0) —CH;CH,CH2CH>~C (=0} -
GGEG-NH-CH3-0~CH,;-C (=0} - (NH-DX)
(Pyrrolidine-2,5~dione=N~yl) ~0-C (=0) ~CH,CH;CH,CH;CH,~

C (=0) —GGFG—NH—CHQ—O—CE‘;?-C {=0) - (NE-DX)
(Pyrrolidine-2,5-dione-N-yl) ~0-C (=0) =CH,CH,CH,CH,CH,CH, -
C{=0) ~-GGFG~NH~CHz~0~CH»~C (=0} — {(NH~-DX)
(Pyrrolidine-2,5-dione-N-yl)-0~-C(=0Q) —-CH,CH,-C (=0) ~GGFG~
NH-CH3CH,~-0-CH,—-C (=0} - (NH-DX)

(Pyrrolidine-2, 5~dione-N-yl) ~0=C (=0)~-CH,CH,CH,-C (=0} -
GGFG-NH-CHyCH,;-0-CH,-C (=0) — {(NH—-DX)
(Pyrrelidine-2,5-dione-N-yl) ~O-C (=0) ~CHCH,CH;CH,-C {=0) —
GGFG-NH-CHCH,-0—CH,~C {=0} — (NH-DX)
(Pyrrolidine-2,5-dicne-N-yl) ~0-C (=0) -CHzCH,CH,CH,CHy~
C(=0)~GGFG-NH-CHoCH,-0-CH,—C {=0) - (NH-DX}
(Pyrrolidine~2,5~dione-N~yl)~C-C(=0) -CH,CH,CH,CH,CH,CH,—-
C{=0) ~GGFG-NH~-CHzCH;~0-CH,—-C (=0} - {(NH-DX)
{Pvrrolidine-2,5~dione-N-y1) —0-C (=0} =CH,CH,~C (=0) -NH-

CH;CHZO—CHgCHQO—CHg(ng—C- {=0) ~GGFG-NH-CH,CH3=~C (=0) ~ (NH-DX})
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(Pyrrolidine-2, 5-dione-N-yl) -0~-C (=0) ~CH,CH,~C (=0) -NH-
CHzCH20~CH2CH,0-CH,;CH,0-CH2CH3~C (=0) ~GGFG-NH-CH,CH3z~C (=0) ~
(NH~-DX}
(Pyrrolidine~2;5—dione—N—yl)—O—C(=O)—CHﬂHh—C{=O)—NH—
CH2CH20=~CH2CH0-CH;CH,O-CH,CHO—-CH2CH2—-C (=0) ~GGFG~NH=-
CH2CH,~C (=0) — (NH-DX}
(Pyrrolidine-2, 5-dicne-N-yl) -0O-C (=0} —-CH,CH»-C (=0) -NH-
CHyCH0~CHaCH20-CH,CHy—C (=0) ~GGFG-NH-CHCHCH,~C (=0) — (NH-
DX)
{(Pyrrolidine-2,5-dione-N-yl) -0-C (=0) -CH;CH3~C (=0} -NH~
CHoCH»0-CH2CH0-CHCH0~CHpCH,2~C (=0} ~GGFG-NH~CH,CH,CHo—
C{=0) - (NH-DX}
(Pyrrolidine-~2, 5~dione-N-yl)} -0O~C (=0} ~CH3CHy~-C (=0} ~NH~
CHCH0O-CHCH,0-CH;CHO~CHCH,0-CH3CHy—~C (=0) ~GGFG~NH-
CH»CH,CH,~C (=0) ~ {NH~-DX)
(Pyrrolidine-2, 5-dione-N-yl) -0-C (=0) -CH,CHs—C (=0) ~NH-
CHoCH0-CHoCH0-CHyCHo—-C (=0) =GGFG~NH~CHy~0~CHy~C (=0) — (NH-
DX)
{(Pyrrolidine~2, 5-dione-N~yl) -0-C {=0) —~CHsCHy~C {=C} —NH~
CH,CHpO-ClHaCH,0-CHaCHR0-CHCH~C (=0) ~-GGFG-NH-CH~0~CHz~
C({=0) - (NH-DX}
(Fyrrolidine-2, 5-dicne-N-yl) ~0-C (=0) ~CHyCHy~C (=0) ~NH~-
CH3CH,O=CH,CH,0~CHCH,0~CHCHO~CHCH,—C (=0) ~GGFG~NH~CH -
O-CHy~-C (=0) - (NH-DX)
(Pyrrolidine-2, 5-dione-N-yl} -0-C {=0) ~CH,CH;~-C (=0) -NH-
CHzCHzO“CHgCHzO“CHzCHz“C(30)—GGET}—NH—CHQCHZ—O_CHz—C(=O)“-

{NH~-DX)
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(Pyrrolidine—z,5—dione—N~yl)-OuC{:O)-CHﬁﬂb—C(=O)—NH—
CH,CH,0 - CH, CH,0- CH,CH,0-CHo CH, - C (=0) - GGFG-NH - CH,CH, - O-CH, -
C(=0} - (NH-DX}, or

{Pyrrolidine-2,5-dione-N~-yl) -0-C(=0) -CH,CH,;-C(=0) ~NKE-
C'H,CH,0 - CH,CH,0- CH,CH20 - CH, CH,O - CH, CH, - C(=0) ~GGFG-NH-
CH,CH,-0-CH,-C (=0) - {NH-DX) .

[0031]

In the above, (maleimid-N-yi)- is a group
represented by the following formula:

[Formula 22]

wherein the nitrogen atom is a connecting position,
X represents a halogen atom,
(Pyrrolidine-2,5-dione-N-y1) - is a group represented by
the following formula:
[Formula 23]

(o]
» N

8]

wherein the nitrogen atom is a connecting position, and

- (NH-DX) is a group represented by the following

formula:
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[Formula 24]

wherein the nitrogen atom of the amino group at
position 1 is a connecting position.

[0032] -

[51] & compound of the following:
{maleimid-N-y1l}-CH;CH;-C(=0) -GGFG-NH~CH,;CH,~C (=0) - (NH-
DX)
(maleimid-N-yl)-CH,CH,CH, - C(=Q) ~-GGFE-NH~CH,CH,-C (=0) -
(NH-DX)
(maleimid-N-yl) - CH,CH,CH, CHz - C (=0) -GGFG-NH- CHaCH,y - C (=0) -
(NH-DX)

(maleimid-N-yl) - CH,CH,CH,CH,CH,—C (=0} ~GGFG-NH - CH, CH, -
C(=0) - (NH-DX)
(maleimid-N-y1) -CH;CH,-C (=0) -GGFG-NH-CH;CH,CH,-C(=0) -
(NH-DX)

(maleimid-N-yl)-CH,CH,CH;-C (=0) ~GGFG-NH-CH,CH,CH,~C (=0) -
{NH-DX)
{maleimid-N-y1) -CHyCH;CH,CH; - C (=0) -GEFG~-NH-CH;CH,CH, -
C¢{=0) - (NH-DX)
(maleimid-N-y1l) -CH,CH,CH, CH,y CH, - C (=0) ~GGFG-NH-CH,CH,CH, -

C(=0) ~ (NH-DX)



(maleimid-N-y1)-CHyCH,-C (=0) -GGFG~-NH~CH,CH>CH,CH,CHy~

C (=0) - (NH-DX)

(maleimid-N-yl)~CHyCHyCHy—C (=0) ~GGFG~NB~CH,CH,CH,CH;CHo—
C (=0) — {(NH-DX}

(maleinid-N-vl)-CHyCH;CH;CH;~C (=0) ~GGFG-NH-
CHCH;CHCHCH,~C (=0) - (NH-DX)
fmaleimid-N-yl)-CH;CH;CHoCHCHy~C (=0) —GGFG-NH-
CHyCH3CH,CHCH,~C (=0) —~ {NH-DX)

(maleimid-N-y1)-CHsCH,—-C (=0) ~GGFG-NH-CH,~0-CHs-C (=0} -
{NH-DX)

{maleimid-N-y1l}~CHyCH,CHy—C (=0) —GGFG~NH~CHy-0-CH,~C (=0Q) -
{NH-DX)

{maleimid-N-y31)}-CHz;CH;CH;CHz~C (=0) ~GGFG-NH-CH,-0—CHpo~

C {=0) ~ {NH~DX)

{maleimid-N-y1}-CH,CH,CH;CHCH2-C {=0} ~GGFG~NH~-CH;~0~CH>—
C (=0) - (NH-DX)

{maleimid-N-y1)-CH,CHy-C (=0) -GGFG-NH~CH>CH»—0~CH>~C (=0) -
{NH-DX)

{maleimid-N-vyl)-CH,CHCH;-C (=0) -GGFG-NH-CH,CH»~0-CH,—

C (=0}~ (NH~DX)}

(maleimid—-N-yl)~CHaCH,;CH,CH,~C (=0} ~GGFG-NH~-CH,CH,—0—CHy~
C (=0) - (NH-DX)

(maleimid~N-yl)-CHsCHyCH,CHRCH,—C (=0) ~-GGFG-NH-CE;CH;~0~
CHz-C (=0) - (NH-DX)

(maleimid-N-yl) -CHzCH;~C (=0} ~NH-CH2CH,0~CH,CH;0-CH,CHz—
C(=0) -GGFG-NH-CH;CH;~C (=0} - (NH—DX)
(maleimid-N-y1)-CHsCHo—C {=0) -NH-CH,CH;0~CH,CH,0-CH,CH,0-

CH,CH,~C (=0) ~GGFG-NH-CH>CH,-C {(=0) - (NH~D¥X)
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(maleimid-N-y1}-CHCH,~C{=0} -NH- CH,CH,0-CH,CH,0 - CH,CH,0- CH,CH,-
¢ (=0) ~-GGFG-NH-CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y1) -CH,CH,~C (=0} -NH- CH,CH,0-CH,CH,0-CH,CH,0-
CH;CH,0~CH,CH, - C (=0) ~GGFG-NH - CH,CH, - C (=0} - {(NH-DX)
(maleimid-N-yl) -CH,CH,-€(=0) -NH- CH,CH,0 - CH,CH,0~ CH,CH, - C (=0) -
GGFGE-NH-CHCH,CHy-C(=0) - (NH-DX) (maleimid-N-y1) -CH;CH,-C (=0) -
NH-CH;CH,0~CH;CH,0-CH,CH,0-CH,CH, ~ C (=0) -GGFG-NH-CH,CH,CH, -

C(=0) - (NH-DX) (maleimid-N-y1) -CH,CH,-C (=0} -NH~-CH,CH,0-CH,CH,0-
CH,CH;0-CH,CH,0-CH,CH,-C (=0} -GGFG-NH-CH,CH,CH,-C (=0) - (NH~DX)
{maleimid-N-y1) -CH;CH;-C (=.o‘) .—NH— CH; CH,0~CH,CH,0~-CH,CH,-C {=0) -
GGFG-NH-CH;-0-CH;~C (=0} - (NH-DX) {(maleimid-N-yl)-CH,CH,-C(=0) -
NH - CH,CH,0~CH, CH,0- CH;CH;0-CH, CH, - € (=0) -GGFG-NH-CH,-0-CH, -
C(=0) - (NH-DX) (maleimid~N-yl) —CH,CH,-C (=0) ~NH- CH,;CH,0~ CH,CH,0-
CH,CH,0- CH,CH,0~CH,CH; - C {=0) - GGFG-NH~ CH,~0-CH, - C {=0) - {NH-

DX} (maleimid-N-yl) -CH,CH,~C (=0) —-NH- CH,CH,0- CH,CH,0-CH,CH, -

€ (=0) -GGFG-NH-CH,CH;-0~-CH,-C (=0) - (NH-DX} {(maleimid-N-yl}-
CH,CH,~-C {=0) ~NH-CH,CH,0-CH,CH,0 - CH,CH,0-CH,CH,~C {=0) -GGFG-NH-
CH,CH,-0-CH,~C(=0) - {(NH-DX) , or (maleimid-N-yl) ~CH,CH,-C (=0) -
NH-CH;CH;0-CH,CH;0- CH,CH,0 - CH, CH, O~ CH, CH, - C {=0) ~GGFG-NH-CH,CH, -
0-CH;-C (=0) - (NH~-DX) .

{0033]

In the above, (maleimid-N-vl)- is a group represented

by the following formula: [Formula 251

Q

e

(o)

wherein the nitrogen atom is a comnnecting position, and
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-{NH-DX} 18 a group repregented by the following
formula:

[Formula 26]

H

.\‘ N—=

wherein the nitrogeﬁ atom of the amino group at
position 1 is a connecting position.
[0034]
[52] A compound of the following:
(maleimid-N-yl) -CHaCH,-C (=0} -NH- CH,CH,0-CH;CH,Q- CH;CHs -
¢ (=0) -GGFG-NH~-CH,CH,CH,-C (=0) - (NH-DX),
(maleimid-N-y1) -CH,CH,CH,CH,CH,~C (=0) ~-GGFG-NH-CHz-0-CHa -~
C{=0) - (NH-DX) or
(maleimid-N-vy1) - CH;CH,CH,CH, - C (=0) ~GGFG-NH~CH,CH, - O-CH, ~
C{=0) - (NH-DX) .
[06035]

In the above, (maleimid-N-vy1} - is a group
represented by the following formula:

[Formula 271

-wherein the nitrogen atom is a connecting position, and
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-(NH-DX) is a group represented by the

formula:

[Formula 28]

wherein the nitrogen atom of the amino
position 1 is a connecting position.

[0036]

following

group at

[53] A compound selected from the following group:

NH,-CH,CH,-C{=0) - {NH-DX} ,
NH;-CH;CH,CH;-C (=0) - (NH-DX) ,

NH,-CHz~0O-CH,-C(=0) - (NH-DX) ,
NH,-~CHCH,-0-CH,-C (=0) ~ (NH-DX}, and
HO-CHz~C (=0) - (NH~DX)

wherein -~ (NH-DX) is a group represented

following formula:

[Formula 29]

by the
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wherein the nitrogen atom of the amine grcocup at
position 1 1s a connecting position.
[0037]

[24] A compound represented by the fcllowing formula:

[Formula 30]

[0038]
[55] A compound represented by the following formula:

[Formula 31]

HZN\/‘O/\fO

{00391
[56] A compound represented by the following formula:

[Formula 32]
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[0040]

[57] A method for producing an antibody-drug conjugate
comprising reacting a compound represented by the
following formula:

Q- (CHz) n%-C (=0) -L**-L.F-NH- (CH;) n*~1,*~L°-1°~ (NH~DX)

with an antibody or a reactive derivative thereof and
conjugating a dfug~linker moliety to the antibody

by a method for forming a thiocether bond at a disulfide
bond gite present in a hinge part of the antibody, or
by a method for forming an amide bond at an amino group
present on a side chain of an aminoc acid constituting
the antibody or at the terminal amino group.

[0041]

In the formula, @ represents {(maleimid-N-yl)-, HS-,
X~CH,—-C (=Q) -NH-, or '(Pyrrolidine—Z,5—dione+N—fl)—O—
C(=0)~,

X rep;esents a bromine atom or an iodine atom,

n?

represents an integer eof 2 to 8,
1*®  represents ~NH~ (CH,~CH»-0) n°~CH,-CH,-C (=0}~ or a
single bond,

wherein n® represents an integer of 1 to 6,
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17 represents a peptide residue consisting of 2 to 7 amino
aclids selected from phenylalanine, glycime, wvaline, lysine,
citrulline, serine, glutamic acid; and dspartic acid,
n' represents an integer of 0 to 6,
1* represents -C{(=0)-NH-, -NR-{CH,)n’-, -0-, or a single
bond,

wherein n’ represents an integer of I to 6, r?
represents a hydrogen atom, an alkyl group having 1 to 6
carbon atoms, ~-{CH,)n®-COOH, or - (CH;)n’-0H, n® represents an
integer of 1 to 4, n’ represents an integer of 1 to &,
1’ represents -CR?*({-R*)-, -O-, -NR'-, or a single bond,

wherein R? and R® each independently represgents a
hydrogen atom, an alkyl group having 1 to 6 carbon atoms, -
(CH,)n*-NH,, -{CH,)n°-COOH, or - (CH,)n°-0H, R!' represents a
hydrogen atom or an alkyl group having 1 to 6 carbon atoms,
n® represents an integer of 0 to 6, n° represents an integer
of 1 to 4, n® represents an integer of 1 to 4, provided that
when n® is 0, R?® and R® are not the same &g each other,
L® represents -CH;- ox ~C(=0)-,
{(maleimid-N-=yl)- is a group represented by the following
formula:
[Formula 33]

0

=N |

5
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wherein the nitrogen atom is a connecting position,
(Pyrrolidine-2,5-dione-N-yl) is a group represented by
the following formula:

[Formula 34]

wherein the nitrogen atom is a connecting position, and
-(NH-DX) 1is a group represented by the following

formula:

[Formula 35]

wherein the nitrogen atom of the amino group at
position 1 is a connecting position.

[0042]

[58] The production method according to [57], wherein
the method for conjugating a drug-linker moiety to an
antibody is

a method of reducing the antibody and thereaiter
forming a thicether bond by the reaction with the
compound in which © is a maleimidyl group or X-CHa-

C(=0) -NH-,
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a2 method of forming an amide bond by the reaction with
the compound in which Q is (Pyrrolidine-2,5-dione-N-

v1)-0-C(=0)-, or

a method of reacting the antibody with a compound
represented by the formula Q'-L'?-Q°

[wherein Q' represents (Pyrrolidine-2,5~dione-N-yl) -0~
©(=0)-, (3-Sulfo-pyrrolidine-2,5-dione-N-yl)-0-C(=0)-,

R2-0-C(=N) -, or 0=C=N-,

1'*- represents -cyc.Hex(l,4)-CHy-, an alkylene group

having 1 to ld cérbbn atoms, a phenylene group, -

(CHp) n*-C (=0} -, - (CHy) n**-NH-C (=0) - (CH) n*"-, or -

(CHp) n*?-NH-C{=0) -cyc.Hex (1,4) -CH;-,

0? represents (maleimid-N-yl), a halogen atom, or -S-8-

(2-Pyxridyl),

R® represents an alkyl group having 1 to 6 carbon atoms,
n’ represents an integer of 1 to 8,

n*® represents an integer of 0 to 6, n*® represents an
integer of 1 to 6,

(3-8ulfo-pyrrolidine-2,5-dione-N-y1)- ig a group

represented by the following formula:

[0043]

[Formula 236]

O
KO N-—
ﬁ*o
o Q



wherein the nitrogen atom 1s a connecting position, and
this sulfonic acid is capable of forming a lithium salt,
sodium salt, or potassium salt,

cyc.Hex(1,4) represents a l,4~cyclohexylene group, and
(2-Pyridyl) represents a 2-pyridyl groupl

and thereafter reacting with the compound in which Q is
SH to form a drug-linker structure by an amide bond.
[0045]

[59] The production method according to [57) or {581,
wherein an average number of units of the selected one
drug-linker structure conjugated per antibody is in a
rangs of from 1 to 10.

[60] The production method according to [57] cor [58],
wherein an average number of units of the selected one
drug-linker structure conjugated per antikody i3 in a
range of from 2 to 8.

[61] The production method according to [57] or [58],
wherein an average number o©of units of the selected one
drug-linker structure conjugated per antibody is in a
range of from 3 to 8.

[62] The production method according to any one of [57]
to '[61], wherein a cell which is targeted by the
antibody~drug coniugate is a tumor cell.

[63] The prcduction method according to any one of [57]
to [61}, wherein the antibody is an anti-A33 antikody,
an anti-B7-H3 antibody, an anti-CanAg antibody, an
anti-CD20 antibody, an anti-CDZ22 antibody, an anti-CbH30

antibody, an anti-~CD33 antibody, an anti-CD56 antibody,



an anti-CD70 antibody, an anti-CEA antibody, an anti-
Cripto antibedy, an anti~EphA2 antibody, an anti-G250
antibody, an anti-MUCI antibody, an anti-GPNMB antibody,
an anti-integrin antibody, an anti-PSMA antibody, an
anti-tenascin-C antibody, an anti-SLC44A4 antibody, or
an anti-mesothelin antibody.

[64) The production method according to any one of [57]
to [61],7wherein the antibody is an anti-RB7-H3 antibody,
an anti-CcD30 antikedy, an anti-CD33 antibody, or an
anti-CD70 antibody.

[65] The production method according to any one of [57]
to [61], wherein the antibody is an anti-B7-H3 antibody.
[66] An antibody-drug conjugate obtained by the
production method according to any of [57] to [65].
[00461

[67] An antibody-drug conjugate obtained by forming a
thicether bond at a sulfide bond site in a hinge part
of an antibody, wherein the antibody is treated in a
reducing condition and thereafter reacted with a
compound selected from the compound group shown below:
(maleimid-N-y1l)-~CHyCHy~C (=0) ~GGFG-NH-CH;CH;-C {=0) — (NH-
DX) '
(maleimid-N-y1)—-CHy;CH3CHz—C (=0) ~GGFG-NH-CH2CH,-C (=0) -
{NH-DBX)
(maleimid-N-yl)-CH;CH;CH,CH,—C (=0) ~GGFG-NH-CHCH,-C (=0} ~
(NE~-DX)

(maleimid-N-yl) -CHyCH,CH,CH2CH2~C (=0} ~GGFG-NH~CH,CHa-

€ (=0) - {(NH-DX)
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(maleimid-N-yl)-CH,CHy~C (=0) ~GGFG-NH-CH,CH,CH,~C (=0) -
(NH-DX)
(maleimid~N-~yl)~CH;CHCH,~C (=Q) ~GGFG-NH-CH;CH,CHp~C (=0) -
(NH~DX)

(maleimid-N-yl) ~CH,CH;CHRCH,—C (=0) ~GGFG~NH-CH,CH,CHyp-
C{=0) - (NE-DX)

(maleimid-N~yl) -CH;CHCHCHRCHo—C (=0) ~GGFG=NH-CH,CH,CHy~
C (=0) - (NH-DX)
(maleimid-N-y1)-CHpCH,~C (=0) ~GGFG-NH~CH,CH,CH,CH, CHp—

C (=0) - (NH-DX)
(maleimid~N=-yl) —-CHpCH,CH,—~C {=0) ~GGFG-NH-CH;CH,CHyCHpCHo—
C (=0} - (NH-DX)

(maleimid-N-yl) ~CH,CH2CH2CH,-C (=0) ~GGFG~NH-
CH2CH,CHRCH,RCH,~C (=0) - (NH-DX)
(maleimid-N~-yl)-CH,CH,CH,CH,CH,~C (=0) ~GGFG-NH-
CHyCH2CH3CHRCH,~C (=0) ~ (NH-DX)
(maleimid-N-yl) -CHpCH;-C (=0} ~GGFG~-NE-CH,~0~CH,~C (=0) -
(NH~DX)
(maleimid-N-yl) ~CHpCH,CHp—~C (=0) ~GGFG-NH~CHy-0~-CHy~C (=0Q) ~
(NH-DX)
(maleimid-N-yl)~CH;CHyCHyCH,~C (=0) -GGFG-NH-CHy~0—Cilo—

C (=0) - (NH-DX) ’
(maleimid~N-yl)-CH,CH,CH;CH,CH,—C (=0) ~GGFG-NH-CHy-0-CHy—
C (=0) ~ (NH-DX)
(maleimid-N-yl) -CH,CHz~C (=0) ~GGFG-NH-CH,CHz-~0O~CH,~C (=Q) -
(NH-DX)
{maleimid-N-y1)-CHzCH;CH,-C (=0) —GGFG-NH-CH,CHz~0-CH,—

C{=0)- (NH-DX)



{maleimid-N-yl)-CE;CHCH,CH,~C (=0) -GGFG~-NH~CHCH;—-0O-CHy~
C (=0} - (NH-DX)

(maleimid-N-yl1l)~-CHyCH;CB;CHyCH,—C (=0) ~GGFG~NH~CH,CH,~0~
CHz-C (=0} - (NE~-DX)

(maleimid-N-y1) -~CHCH,~C {=0) —NH-CH,CH»0~CHyCHyO-CH,CHy~
C{=0) ~GGFGE-NH-CH,CH,-C (=0) - (NH~-DX)
(maleimid-N-yl)~CH;CHy~C {(=0) ~NH~-CH;CH,0-CH,CH20-CH,CH,0-
CH3CHo~C {=0)} -GGFG-NH-CH3CH>—C {(=0) - {NE~DX)
(maleimid-N-yl)—CH;CHy—C (=0) ~NH-CHzCH,0~CH,CH,0~CH;CH,0-
CHoCH,0~CH3CHy—C {=0) —GGFG-NH-CH,CH»-C {=0) — {NH~-DX}
(maleimid-N-y1l)-CHyCH,-C{=0) ~NH-CH,CH,0-CH,CH0~CH»CHy~
C({=0) -GGFG=NH-CH,CH;CHy~C (=0) ~ (NH~DX)
(maleimid-N-y1l)-CHyCH,~C {=0) ~NH-CH,CH,0O-CH,CH,0-CH,CH,0—
CH;CH2—C (=0} ~-GGFG-NE-CH;CH,CH,—-C {=0) - '(NH*DX)'
(maleimid-N-y1)-CH;CHz~C (=0) ~NH~CH;CHz0-CH;CH,0-CHCH,C~
CH,CH30~-CHCH»-C (=0) -GGFG-NH~-CH2CE3CH,;—C (=0) - (NH~-DX})
(maleimid-N-y1)-CH;CHy—C (=0) -NH-CH;CH;0-CHzCH;0-CHzCHp=
C{=0) -GGFG-NH-CH,;~0~CH,~C (=0) - (NHE~-DX)
(maleimid-N-y1l)~-CH;CH;-C (=0} ~NHE-CH,CH,0-CH;CH,0~CH;CH,0—
CHsCH,—C (=0} -GGFG-NH-CH»-0-CH,~-C (=0) - (NH-DX)
(maleimid=N~yl) -CHzCHE,=~C {=0) -NH-CH2CE;0~-CH;CH,0-CH;CH-0~
CH;CH;0-CHCH,~C (=0) —GGFG_NH_CHQI"O“‘CH2—C {(=0) - {NH-DX)
(maleimid-N-y1}-CHyCH,=C (=0) ~NH~CH;CH;0~CHyCH,0—CHyCHy—
C(=0) ~GGFG~NH~CHyCH;~0~CHz~C (=0) - (NH-DX)
(maleimid-N-y1l)-CHCHy—C (=0) -NH~CH,CH30-CHyCH,O—-CHCHp0~
CH,CH,—-C {(=0) -GGFG-NH-CH,CH»,—~0—-CH,—-C (=0} - (NH~-DX) , or
(maleimid~-N-y1l)~CHyCHy—~C (=0) -NH-CH,CH»0~-CH3,CH30—-CH,3CH, 0~

CH,CHp0~CHCH,;—C (=0) ~GGFG-NH-CH;CH;~0-CHz~C (=0) ~ (NH~DX) .
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[co4a7]
In the above, (maleimid-N-y1l)- is a group
represented by the following formula:
[Formula 37]
Q
*-——-N-. |
o
wherein the nitrogen atom is a connecting position, and
-(NH-DX) 1is a group represented by the following

formula:

[Formula 38]

wherein the nitrogen atem of the amino group at posgition 1
is a connecting position.

[0048]

{68] An antibody-drug conjugate obtained by forming a
thicether bond at a sulfide bond site present in a hinge
part of an antibody, wherein the antibody is treated in a
reducing condition and thereafter reacted with a cowmpound
selected from the compound group shown below:

(maleimid-N-y1l) -CH,CHy,-C{=0) -NH- CH,;CH,0-CH,CH,Q0-CH,CH,-C (=0) -

GGFG-NH-CH,CH,CH,~C (=0) ~ (NH-DX) ,
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(maleimid-N-yl1)} - CH,CH,CH,CHoCH, - C{=0) -GGFG-NH~-CH,-O-CHa -
C{=0)- (NH-DX), oOr
(maleimid-N-yl) -CHyCH;CHCH,CH, -C (=0) -GGFG-NH-CH,CH, -0~
CH,-C(=0) -~ (NH-DX} .
ITn the above, (maleimid-N-yl)- dis a group

repregented by the following forxrmula:
[Formula 39]

0,
—N I

o
wherein ‘the nitrogen atom is a connecting position, and
-(NH-DX) 1is a group represented by the following

formula:

[Formula 40]

wherein the nitrogen atom of the amino group at
pogition 1 ig a connceting position.

[0049]

[69] The antibody-drug conjugate according to [67] or
[68], wherein an average number of units of the
selected one drug-linker structure conjugated per

antibody is in a range of from 1 to 10.



[70] The antibody-drug conjugate according to [67] or
[68], wherein an average number of units of the
selected one drug-linker structure conjugated per
antibody is in a range of from 2 to 8.

[71] The antibody-drug conjugate according to [67] or
[68], wherein an average number of wunits of the
selected one drug-linker structure conjugated per
antibody is in a range of from 3 to 8.

[72] The antibody-drug conjugate acceording to any one
of [67] to [71], wherein a cell which is targeted by
the antibody-drug conjugate is a tumor cell.

[73] The antibody-drug conjugate according -‘toe any one
cf [67] to {71], wherein the antibody is an anti-A33
antibody, an anti-B7-H3 antibody, an anti-CanAg
antibody, an anti-CD20 antibody, an anti-CD22 antibody,
an anti-CD30 antibody, an anti-CD33 antibody, an anti-
Cb56 antibedy, an anti-CD70 antibody, an anti-CEA
antibody, an anti-Cripto antibody, an anti-EphA2
antibody, an énti—GZBO antibody, an anti-MUCl antibody,
an anti-GPNMB antibody, an anti-integrin antibody, an
anti-PSMA antibody, " an anti-tenascin-C antibody, an
anti-SLC44A4 antibody, or an anti-mesothelin antibody.
[74] The antibody-drug conijugate according to any one
of [67] to [71]1, wherein the antibody is an anti-B7-H3
antibody, an anti-CD30 antibody, an anti-CD33 antibody,

or an anti-CD70 antibody.
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[75] The antibody-~drug conjugate according to any one
of [67] to [71], wherein the antibody is an anti~B7-H3
antibody.

[0050]

‘{76]A.linker represented by the following formula:
~L'-12~T,°~NH- (CHp) n'-L*=L°-L°~

for obtaining an antibody-drug conjugate in which a
drug is conjugated to an antibody via the linker.

Tn the above, L' is a connecting position for the
antibody, L° is a connectiong position for an antitumor
compcund,
wherein
nt repfesents an integer of 0 to 6,

1! represents -{Succinimid-3-yl1-N)-(CHy)n*-C(=0)-, -CHp-
C (=0) =NH- (CH3) n°~C (=0) -, =C(=0)-cyc.Hex(1l,4)-CHy— (N-1ly-
3-diminiccus)~, or ~C(=0)-(CHz)n'-C(=0)-,

2 3

wherein n® represents an integer of 2 to 8, n

represents an integer of 1 to 8, n?! represents an
integer of 1 to 8, |
I? represents ~NH- (CH;~CH,-0) n°~CH;—CH,—C (=0) -, -G
(CHz) n®~C(=0)-, or a single bond,

wherein n° represents an integer of 1 to 6, n®
represents an integer of 1 to 6,
LY represents a peptide residue consisting of 2 to 7
amino acids,
L® represents -C(=0)-NH-, -NR'-{(CH;)n’-, -0-, or a

single bond,
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wherein n’ represents an integer of 1 to 6, R
representg a hydrogen atom, an alkyl group having 1 to 6
carbon atoms, - (CH,)n®-COOH, or - (CH,)n®-0OH, n® represents an
integer of 1 to 4, n’ represents an integer of 1 to 6,
1P represents -CR*(-R*)-, -O-, -NR'-, or a single bond,

wherein R? and R?® each independently represents a
hydrogen atom, an alkyl group having 1 to 6 ¢arbon atoms, -
(CH,;})n*-NH,, - (CH,;)n°-COOH, or - (CH,)n°-0OH, R' represents a
hydrogen atom or an alkyl group having 1 to 6 carbon atoms,
n® represents én integer of O to 6, n® represents an integer
of 1 to 4, n° represents an integer of 1 to 4, provided that
when n® is 0, R? and R® are not the same each other,

L represents -CH,- or -C(=0)-,
- (Succinimid-3-yl-N}- has a sStructure represented by the
following formula:

[Formula 41]

which is conmected to the antibody at position 3 theweof
and 1is connected té a methylene group in the linker
structure containing this structure on the nitrogen atom at
posgition 1,

- (N-1ly-3-diminiccuS)- has a structure represented by the
following formula:

[Formula 42]
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which is connected to L? at position 3 thereof and ig
connected to a methylene group in the linker structure
containing thig structure on the nitrogen atom at
position 1,

cyc.Hex (1,4) represents a 1,4-cyclohexylene group, and
when L? is ~S-(CH,)n®-C(=0)-, L' is -C(=0)-cyc.Hex(1l,4)-
CHy- (N~ ly-B—diminiccuS) -

[0051]

[77] The linker according to [76], which is selected
from the following group, provided that the left
terminal is a connectiong position with the antibody
and the right terminal is a connecting position with
the antitumor compound:

- (Succinimid-3-y1-N) -CH,CH,-C (=0) ~GGFG-NH-CH,CH,-C (=0) -

- (8uccinimid-3-y1-N) ~CH,CH,CH; - C (=0} ~GGFG-NH-CH;CH,-
c(=0) -

- (Succinimid-3-y1-N) - CHyCH,CH,CH, - C (=0) ~GGFG-NH-CH,CH, -
C{=0)-

-{Succinimid-3-y1-N) -CH,CH,CH,CH,;CH,-C{=0) -GGFG-NH-
CH,CHz~C (=0} -

- {Succinimid-3-y1-N) -CH;CH,-C (=0} ~GGFG-NH-CH,CH>CHa ~
C(=0) -

- {(Succinimid-3-yl-N) -CH,CH,CH,-C(=0) ~GGFG-NH-CH,CH,CH, -

C (:O) -



- {Succinimid-3-yl1-N)-CH;CH,CH,CHB,—-C (=0) ~-GGFG~-NH~-
CHRCHRCH,-C {=0) -

- (Succinimid-3-y1-N)-CH;CHsCHyCH,CH,-C (=0) -GGFG~NH-
CH;CH;CH,—-C (=0} -

-{Succininid-3-vy1-N) =CHyCH;-C {=0) ~-GGFG-NH-
CH»CHCECH,CHy~C (=0) -

- (Succinimid-3-yl1-N}-CH;CH;CH,~-C (=‘-O) -GGFG-NH-
CHCHyCHCH,CH,~-C (=0} —

- {Succinimid-3-y1-N) ~CHyCH2CH>CH»~C (=0) ~-GGFG-NH-
CHRCHRCHzCHCH,~C (=0) —

- (Succininid-3-yl-N} -CH,CH,CHCH,CH~C (=0) ~GGFG~NH-
CH,CH,CHRCHCHy—C {=0) -

-{Succinimid-3-y1-N) -CHyCH,~C {=0)-GGFG~-NH~CH,-C—-CHy~
C{=0) -

~{Succinimid-3-yl1=N)~CH;CH,CH,—C (=0) ~GGFG-NH-CH;~0~CHy—

- {Succinimid=3-y1-N) -CH;CH»CH»CH-C (=0) -GGFG~NH~CH,—~0~
CH,-C (=0) -

—{Succinimid-3-y1-N)} -CHyCHoCHL,CHCHy;—C {=0) -GGFG~-NH~CH>-0-
CHy—-C (=0} -

- (Succinimid-3-y1-N) «CH;CHy—C (=0) -GGFG-NH-CH;CH5-0-CH;-
C(=0) -

- {Succinimid-3-y1-N}-CH;CRCH,—-C (=0) ~GGFG-NH~CH;CH,—-0-
CH2-C (=0) -

~(Succinimid-3-y1-N)-CH,CH;CH,CH;-C (=0) “GGFG-NH-CH:CH,-0-
CH;-C (=0) -

- (Succinimid-3-yl=-N}-CH;CHyCH,;CHCH,~C (=0) ~GGFG-NH~-

CH2CH3~0-CH,-C (=0) -



- (8uccinimid-3-y1-N) ~CH;CH,-C (=0) -NH-CH>CI,0~CH2CH,O~—
CHyCH;-C (=0) -GGFG-NH-CH,CH2~C (=0) ~
—(Succinimid-3-y1l-N)-CHyCHy—C (=0} ~NH~CH,CH,0-CH,CH,0-
CH3CH20~CH,CHy—C {=0) -GGFG-NH-CH,CH,-C (=0) -

-~ (Succinimid=3-yl-N)-CHyCHp~C (=0) ~NH-CH>CH,0~CH,CHy0~
CH,CH,0~CH;CH,0-CH;CH,—C {=0) ~GGFG-NH-CHCH~C (=0} -

- {Succinimid-3-y1-N)-CHyCHy~C (=0) -NH-CH2CH;0-CH,CH,0~
CH,CHy-C (=0) ~-GGFG-NH-CH2CH,CH»-C (=0) ~

- (Suceinimid-3-y1-§)~CHCHy—C (=0) -NH-CH,CHz;0~-CH2CE,0~-
CH,CH,0-CH,CH»~C (=0} =GGEG-NH-CH;CH;CH2—-C (=0) -

- (Succinimid-3-y1=N)-CHyCH,—-C {=0) -NH-CH,CH,0-CH,CH,0~-
CH;CH,0-CH,CH,0-CH,;CH,—-C (=0) ~GGFG~-NH-CHCH,CH2~C (=0) -
- {Succinimid=3-yl-N)-CHyCH>~C (=0) ~-NH-CH,CH,0-CH,CH20~
CH,CH,—-C (=0) -GGFG-NH-CH;-0-CH3;—-C {=0) ~

- (8uccinimid-3-y1-N) ~CHy;CHy—-C (=C) -NH-CH;CH20-CH;CH,0~-
CH,CH,0~CH2CH;-C (=0} ~GGFG-NH~CH,—-0-CH-C (=0) -

- {Succinimid-3-yl=-N)-CH;CH3—C {=0) -NH~CHzCH,0-CH,CH,0~-
CH»CH30-CH3CH0-CH;CH;—C (=0) ~GGFG-NH-CH;-0-CHz~C (=0} —
- (Succinimid-3-yl-N}—-CHCH,-C (=0) -NH-CH2CH,0-CH;CH,0~
CH,CH,;-C (=0) ~GGFG-NH~CH;CH»-0-CH,~C (=0) -
—{Succinimid-3-y1l-N)-CH,CH;~C (=C) -NHE-CH2CH,0-CH,CH,0-
CH,CH,0-CH,CHy~C (=0} ~GGFG-NH-CH,CH3-0—-CH,-C (=0) ~
~{Succinimid~-3-y1=-N)~CH;CH,-C (=0} ~NH-CH;CH,0-CH;CH20~
CHoCH,O=CH,CH20~CH,CH,-C (=0) ~GGFG-NH-CH2CH,-0-CH~C (=0) -
—CHy;~C (=0) =NH-CH,CH,5-C {=0) =GGFG-NH-CH;CH>-C (=0) -
~CHy—=C (=0} -NH-CH,CH»—-C (=0) ~-GGFG~NH-CH,CH>CH,~C (=0) —-
~CH,~C (=0) =NH-CH,CH,-C {(=0) ~GGFG~NH-CH;~-0-CH-C {=0) -

~CHy—C (=0) =NH~-CHyCH,—C (=0) ~GGFG-NH-CH,CH,-0-CH~-C (=0) -



~CHy~C (=0) =NH-CH,CH,CH3~C (=0) ~GGFG-NH~CH,CH,~C (=0) -
~CH,-C {=0) -NH-CH,CH,CH»~C (=0) —~GGFG-NH-CH,CH,CH,~C (=0) -
—-CHy-C {=0) —~NH~CHzCH,CH,~C (=0) ~GGFG-NH~CH,—0-CH,-C (=0) -
~CHz~C (=0) ~NH-CH,CHCH;~C (=0) ~GGFG-NH-CH,CH,—0~CH,-C (=0) ~
~CHp-C (=0) ~NH-CH,CHCH2CH;~C (=0) ~GGFG-NH~CH,CH,~C (=0) -
—-CHz~C (=0) ~NH-CH,CH,CH,CH~C (=0) ~GGFG-NH-CH,CH,CH,~C (=0) -
“CHp—C (=0) ~NH-CH,CH,CH,CH;~C (=0) ~GGFG-NH-CH,-0-CH,~C (=0) -
—-CH,~C (=0) -NH-CHzCHCH2CHy - C (=0) ~GGFG~NH~CH,CHz-0—-CHy
C(=0) -

~CH;-C (=0) —NH—CHZCHQCHZCﬁZCHZ—C (=0) ~GGFG~NH-CH,CH,~C (=0) -
~CHy~C (=0) ~NH-CHzCH,CH,CHCH,~C (=0) ~GGFG—~NH~-CH,CH,CHs~
C{=0} -

~CH2-C (=0) -NH-CH;CH,CH2CH,CH»~C (=0) ~GGFG~NH~CH,~0-CH,~

—CH,~C (=0) -NH-CH,CH,CH,CH3CH,~C (=0) -GGFG-NH-CH,CH;~0-CH,—
C(=0)~

~CHE2~C (=0) ~-NH-CH;CH>-C (=0) ~CH,CH,0-CH;CH,0-CH,CHs~-C (=0) -
GGEFG-NH-CHyCH,—-C (=0} -

~CH-C (=0) ~-NH-CH2CH;~C (=0) —CH,CH20-CH;CH,0~CH,CH,0-CH;CH,—
C{=0) ~GGFG-NH~CH,CH,-C (=0) ~

—CHz=C (=0) ~NH-CH3CH,~C (=0) —CH2CH,0~CHzCH,O-CH,CH,0—
CH2CHzC-CH,CH-C{=0) -GGFG-NH-CH,CH,-C (=0} -

~CH~C (=0) -NH~CHCH»-C (=0) =CH,CH;0~-CH;CH,0-CH,CH,~C (=0) -
GGFG-NH-CH3CH,CH,~C (=0) —

-CHz-C (=0} -NH-CH3CH»-C (=0) ~CH,CH20~CH3CE20-CH;CH,0~CH,CH, -
C({=0) ~GGFG-NH-CH,CH,CH,-C (=0) —

~CH2-C (=0} -NH-CH,CH,-C{=0) —=CH,CH,0~CH;CH,0-CH,CH,0~

CHpCH0-CH3CH5-C (=0) ~GGFG-NH~CH,CH3CHp~C (=0} -



~CHz~C (=0) ~NH-CH3CH;-C (=0) ~CH3CH,0-CH»CH0~CH,CH,y—C (=0) —
GGFG-NH-CH,-0-CH,-C (=0) -

-CH,=C (=0) =NH-CHCH,—C (=0) ~CH2CH0-CHCH,0-CH,CH,0~CH,CHp—
C (=0) ~GGFG-Ni~CHz~0-CHz~C (=0) -

-CHz-C (=0) ~NHE~CH3CH,~C (=0} =CH3;CH;0-CH5CH,0-CH,CH,0-
CH;CH,0—-CH3CH,;—C (=0) ~GGFG~NH-~CH3-0~-CH3—-C (=0) ~

-CHz-C (=0) ~NH-CH»CH,~C (=0} ~CH,CH,C~CH3CH20~CH,CH,~C (=0) -
GGFG-NH-CH,CH;—-0-CH,—C (=0) —-

-CH,~C (=0) -NH~CH,CH,~C (=0} =CH>CH,O~CH;CH;0-CH,CH,0~CH,CHy—
C{=0) -GGFG-NH-CH3CHy~0~CHy~C (=0} -

—-CH,~C (=0) -NH-CHE,CH;—-C (=0} —CH,CH,0-CH;CH,0-CH,CH,0-
CHCH20~CHCHy=C (=0) =GGFG-NH-CHCH;~-0-CH3~C (=0) -

-C (=0} ~CHCH;~C (=0) ~GGFG-NH-CH,CH,-C (=0) —

-C{=0} ~CH,CH,CH,-C (=0) ~GGFG~NH~CHCH,-C {=0) -

~C (=0) ~CH»CH2CH,CHy~C (=0) ~GGFG-NH~CH,CH,-C (=0) =

- =C(=0) ~CHCH,CH,CH;CH,~C {=0) ~GGFG-NH-CH,CH,-C (=0) -

-C (=0} —CH»CH,CH,CH,CH,CH2-C (=0) —GGFG-NH~CH,CH;—C (=0) ~
—-C({=0) ~CHCH,-C (=0) ~GGFG-NH-CH,CH3CH;—C (=0) ~

-C ({=0) ~CHCH,CH,~C (=0) ~-GGFG-NH~CH,;CH,CH,-C (=0} -

’—_c (=0) ~CH;CH,CH,CH~C (=0} ~GGFG~NH~CH,CH,;CH,—C (=0) -

~C (=0) ~CHCH;CH2CE,CH;~C (=0) ~GGFG-NH-CH,CH,CH;-C {=0) -
~C{=0) ~CHCH,CH,CH;CH,;CH,~C (=0) —GGFG-NH-CH,CH,CHy—C (=0} —
~C (=0) =CH2CH,-C (=0) ~GGFG-NH~CH,~0~CHy—C (=0) -

-C(=0) ~CH3CH3CH,~C {=0) ~GEFG-NH~CH;~0-CH;-C (=0) -

~C(=0) ~CH,CHCH,CH,—C (=0) ~GGFG-NH-CH;~-0-CHy~C {=0) -

~C (=0) =CHaCH,CH,CHCH,~C (=0) —GGFG-NH-CH~0-CHy~C (=0) —

—-C (=0) ~CHCH;CH,CH,CH2CH2-C (=0) ~GGFG~NH-CHy;—-0~CH,-C (=0) -

-C(=0) —~CHyCH,~C (=0) ~GGFG-NH-CH,CH3-0-CH,~C {=0) -



—C(=0) ~CH2CH,CH;—-C (=0) ~-GGFG-NH~CH,CH,~0-CH;-C (=0) -

—-C(=0) -CH2CH,CH,CH2~C {(=0) ~GGFG~NE~CH,CH;~0-CH,-C (=C) -
~C(=0) ~CH2CHCH2CH3CH»~C (=0} ~GGFG~NH~-CH,CH,~0~CH,~C (=0} -
-C(=0) ~CH2CH2CH2CH3CHRCH2~C (=0) =GGFG-NH-CH,;CHy;~0~CH;~
C(=0) -

~C(=0) —CHaCH,-C {=0) —NH—CHZCHZO—CHQCHQO—CH;gCHz-—C {=0) -GGFG-
NE-CH;CH;CH,-C (=0) ~

—-C (=0) ~CH2CH2-C (=0) ~-NH-CH,CH,0~CH,CH0-CH,CH,0--CH,CH,—
C({=0) —-GGFG~NH-CH3CH,CH,—-C (=0) -

—-C{=0) —CH3CH2~C {=0) =NH~-CH,CH,0-CH;CH,0-CH>CH,0-CH,CH,0-
CHpCHp~C {=0) -GGFG-NH-CH2CH,CH,~C (=0) -

-C{=0) -cyc.Hex (1,4)~CHz2- (N—J.y—3-—di-miniccu8) ~3~CHgy~

C{=0) -GGFG-NH-CH,CH,-C {=0) -

-C(=0) ~cyc.Hex (1,4)~CHy- (N-1ly-3-diminiccu8)-~S=CH,CH;—

C (=0} ~GGFG~NH~CH,CH,~C (=0} -

~C(=0) —cyc.Hex (1,4)—CHy- (N-1y-3-diminiccuS) —S—~CH,CHyCHym
C(=0) ~GGFG-NH-CH,CH,—-C (=0Q) =

-C(=0) —cyc.Hex(1,4)-CHy~ (N-1ly-3-diminiccus) -8~
CH;CHpCH3CH,~C (=0) ~GGFG~NH-CH3CH;-C (=0) -

-C(=0) ~cyc.Hex (1,4)-CHy~ {(N~-1ly~3~diminiccusS) -8~
CH,CH2CH,CHRCH,—C (=0} =GGFG-NH-CH,CH;-C (=0) -

~C({=0) ~cyc.Hex (1,4) -CH,~ (N-1y-3-diminiccus) -S—
CHCHoCHCHCHCHy~C (=0) ~GGFG-NH~CH,CH,-C (=0Q) -
-C{=0)-cyc.Bex(l,4)~CHy~ (N-1ly-3~diminiccu8)-S-CH,~
C(=0) -GGFG-NH-CH;CH,CH,-C (=0} -

-C(=0) ~eyc.Hex (1, 4) -CHy~ (N-1y-3-diminiccuS) -S-CH,CH,—

C{=0) -GGFG-NH-CH;CH,CH,—-C (=0) ~



-C(=0) —cyc.Hex(1l,4)-CH;— (N-1ly—-3-diminiccuS) -53-CH;CH,CH;-
C{=0)} -GGFG-NHE~CH,CH,CH,-C (=0} —

~C{=0) —cyc.Hex{(1l,4)~CHp~{N-1ly-3-diminiccus)-5-
CHoCH,CHoCH~C (=0) -GGFG-NH-CH2CH,CH,—C (=0}~
-C(=0)-cyc.Bex(1,4)~CHy~ (N-1ly—~3~diminiccu8)-5-
CH,CH,CHRCH,CH,—C {=0) —GGEFG—NH-CH;CH,CE,-C (=07} —

~-C(=0) ~cyc.Hex (1,4) -CH;- (N-1y-3-diminiccuS)-S-
CH,CH;CH2CH,CHCH,~C (=0) ~GGFG-NH~CH3CH,CH2-C (=0) ~.

[78] The linker according to {76}, which 1s selected
from the following group, provided that the Ileft
terminal is a connectieong position with the antibody
and the right terminal is a connecting position with
the antitumor compound:

- (Succinimid-3-y1-N) =CH;CH,~C (=0) ~GGFG-NH-CH;CH;~C (=0) -

- (Succinimid~3-y1-N} -CH;CH;CH,—C (=0) -GGEFG-NH-CH,CHp~
C(=0) -

- (Succinimid-3-yl1-N} -CH,CH,CHCHy—C (=0} ~GGFG-NH-CH;CHp—

C (=0}~

- (Succinimid~3-y1-N) —CH,CH,CH;CHE;CH;—C (=0) ~GGFG-NH~
CH2CH,—C (=0) -

- (Succinimid~3~yl1-N) -CH3CHy~C (=0) -GGFG-NH-CH,CH,CHz~
C(=0) -

- {Succinimid-3-y1-N)-CHsCH,CH»—C (=0} —GGFG-NH-CH;CH,CH,~
C{=0)~

-(8uccinimid=-3-~yl~N) ~CHyCH,CHzCH,~-C (=0) ~-GGFG-NH-
CH,CH,CH—~C (=0} —

~{Succinimid-3-y1-N) -CH;CH,CHyCH3CH;—-C (=0) —-GGFG-NH~-

CHaCHaCH2-C (=0) -



-{Succinimid-3-yl1-N)-CE;CH;-C {=0) -GGEFG~NH-
CH,CH2CHaCHCH,-C (=0) ~

~(Succinimid~3-yl-N} -CH;CHyCH,~C (=0} -GGFG-NH-
CH,CH3CH2CHRCH,—C (=0) —

- (Succinimid-3-y1-N)~CH,CH,CH,CH;-C (=0) -GGFG~NH~
CHRCH,CHCH,CH,~C (=0) -

- {Sucecinimid-3-yl1-~N)-CH,CH,CH2CH,CH,—-C (=0) ~GGFG-NH~
CH,CH2CH3CH,CH2—-C (=0) —

~ (Succinimid-3=-yl-N} -CHCH3~C (=0) ~GGFG-NH-CH,-0-CHp~

C (=0) ~

- (Succinimid-3~y1-N)-CHyCH;CH,—-C (=0) -GGFG-NH-CH;~0-CHy~
C(=0) -

- (Sucecinimid-3-y1-N) ~CH;CH;CH,CH»—C (=0) ~GGFG-NH-CH,~-0~
CH,-C (=0) -

- ('Succinimid—B—yi—N) —CHyCH,CH,CH,CHy~C {=0) ~GGFG~NH~CHy -0~
CHo-C (=0) -

- (Succinimid-3-y1-N) ~CH;CH,-C (=0) -GGFG-NH~CH;CH;-0~CHy~
C(=0)-

- (Succinimid-3-y1-N} ~CH,CH,CH,—C (=0) -GGFG~NH~CH3CHy-0~
CHy-C (=0) —

~{Succinimid-3-y1-N)-CH;CH;CH,CHy~C (=0) ~GGFG-NH-CH,CHz -0~
CH,—-C {=0) -

- (Succinimid=3-yl-N)~CH,CH,CH;CH,CH,;—C (=0) ~GGEFG-NH-
CHoCHy—0-CH,-C (=0} ~

- {8uccinimid-3-y1-N)~CH;CHs—C (=0) ~NH-CH,CH20-CH2CH20~
CH.CH»~C (=0) ~GGFG-NH-CH;CHCH,—C (=0) -

- {Succinimid-3~y1-N}~CHzCH,—C (=0) -NH-CH;CH,0-CHCH,0~

CHCH,0-CHCH,—~C (=0) ~GGFG-NH-CHzCH;CHy—C (=0) -



-{Succinimid-~3-y1-N} —-CH;CH;—C (=0} ~NH-CH,CH»>0-CH>CH,0-
CH;CH30-CHyCHo0-CH2CHp~C (=0) ~GGFG-NH-CHCH2CHy~C {=0) ~.

[79] The linker according to [76], which is selected
from the following group, provided that the left
terminal is a connecting position with the antibody and
the right terminal is a connecting position with the
antitumor compound:

- (Succinimid-3-y1-N)-CH;CH;~C (=0) ~GGFG-NH-CH,CH,-C (=0) -

- (Succinimid—li—yl—N) “.CH2CH2—C (:O) “GGFG"NH"CHzCHzCHz"

~{(Succinimid-3-y1-N) —CH;CH;CHoCH,CH,—~C (=0) ~-GGFG-NH-
CHaCHy~C (=0) —

~{Succinimid-3-yl-N) —CH,CHyCHCHoCHy—C (=0) ~GGFG~NH-
CHyCH3CH,-C (=0) -

- (Succinimid~3-yl-N)-CH,CH,CH2CH;CHy~C (=0) ~GGFG~NH~
CHpCH,CHRCHRCHo~C (=0) —

- (Succinimid-3-yl-N) ~CH;CH,CHCH,CH;~C (=0) ~-GGFG-NH-CHz~0~
CHz~C (=0) ~

- (Succinimid-3-y1-N) —CH,CHyCHCHRCH,—C (=0) ~GGFG-NH-
CH,CH»—0-CH,-C (=0) -

- {Succinimid=-3-y1-N) ~CHyCHy—C (=0) ~NH-CH»CH;0~CH,;CH,0~
CHyCHp~C (=0) ~GGFG~NH~CH,CH,CHz~C (=0) ~

- (Succinimid-3-y1-N) ~CHCH,~C (=0) -NH~CH,CH;0-CH,CH:0-
CH:CH2—C (=0) ~GGFG-NH-CH;CH,-C {=0) -

- (Succinimid-3-y1-N)}-CHyCH,-C (=0) —NH~CH,CHp0~CHyCH,0—
CHyCH,0-CHyCH0~CHCHp—C (=0) —GGFG~NH-CHaCHCHy—C (=0) -
- (Succinimid-3-yl-N) -CH;CH,~C (=0) —-GCFG~NH-CH;CH,;CHy~

C(=0)~



-CH,-C(=0) -NH-CH,CH,-C(=0) ~GGFG-NH-CH;CH,;CH;-C (=0) -

-C (=0) - CH,CH,CH,CH,CH,CH,-C (=0) -GGFG-NH~CH,CH,CH,-C (=0) -.
[80] The 1linker according to [76], which is selected
from the following group, provided that the Ileft
terminal is a connecting position with the antibody and
the right terminal is a connecting position with the
antitumor compound:
-{Succinimid-3-y1l-N)-CH,CH,CH,CH,CH,-C (=0) -GGFG-NH-CH-0O~
CH,-C(=0) -

- (Succinimid-3-y1-N) -CH,CH,CH,CH,CH,-C (=0) ~-GGFG-NH-
CH,CH,-0-CH,-C (=0} -

- {Succinimid-3-y1-N) -CH,CH,-C (=0) -NH-CH;CH;0-CH,CH,0-

CH,CH,-C (=0) ~-GGFG-NH-CH,CH,CH,-C (=0) -.

Advantageous Effects of disclosure
[0052]

With an antibody-drug conjugate having an
antitumor compound exatecan conjugated via a linker
with a specific structure, an excellent antitumoxr

effect and safety can be achieved.

Brief Description of Drawings

[0053]

[Figure 1] Figure 1 shows an amino acid sequence of B7-
H3 variant 1 (SEQ ID NO: 1).

[Figure 2] Figure 2 shows an amino acid sequence of B7-

H3 varilant 2 (SEQ ID NO: 2).



[Figure 3] Figure
M30-Hl-type heavy
[Figure 4] Figure
M30-HZ2-type heavy
[Figure 5} Figure
M30~-H3-type heavy
[Figure 6} Figure
M30-H4-type heavy
[Figure 7] Figure
M30-Ll-type 1light
[Figure 8] Figure
M30-LZ2-type light
[Figure 9] Figure
M30-L3-type light

[Figure 10]

an M30-L4-type light chain (SEQ

[Figure 11]

an M30-L5-type light chain (SEQ

[Figure 12]

an M30-Lé-type light chain

[Figure 13]

an M30-L7-type light chain

[Figure 14]
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[Figure 17} Figure 17 shows the effect of an antibody-
drug conjugate (2) on subcutanecously transplanted human
melanoma line A375 cells. In the drawing, the line
with open rhombuses depicts results about untreated
tumor, the line with open triangles depicts the effect
of an M30-H1-L4P antibody, and the 1line with open
circles depicts the effect of the antibody-drug
conjugate (2).

[Figure 18] Figure 18 shows the effect of the antibody-
drug conjugate (2) on.subcutanecusly transplanted human
melanoma line A375 cells. The line with open rhombuses
depicts results about untreated tumor, the line with
filled squares depicts the effect of the antibody-drug
conjugate (2) administered at 0.1 mg/kg, the line with-
¥ marks depicts the effect of the antibody-drug
conjugate (2) administered at 0.3 mg/kg, the line with
filled triangles depicts the effect of the antibody-
drug conjugate (2) administered at 1 mg/kg, and the
line with open circles depicts the effect of the
antibody-drug conjugate (2) administered at 3 mg/ky.
[Figure 18] Figure 19 showsrthe effect of the antibody-
drug conjugate (2) on subcutaneously transplanted human
non-small cell lung cancer line Calu-6 cells. The line
with open rhombuses depicts results about untreated
tumor, the line with open triangles depicts the effect
of an M30-H1-L4P antibody, and the line with open
circles depicts the effect of the antibody-drug

conjugate (2).
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[FFigure 20] Figure 20 shows the effects of antibody-
drug conjugates (1}, (13), (41), and (55) on
subcutaneously transplanted human melanoma line A375
cells. In the drawing, the line with open rhombuses
depicts results about untreated tumor, the line with
open circles depicts the effect of the antibody-drug
conjugate (1), the line with open triangles depicts the
effect of the antibody-drug conjugate (13), the line
with X marks depicts the effect of the antibody-drug
conjugate (41), and the line with open squares depicts
the effect of the antibody-drug conjugate (55).

[Figure 21] Figure 21 shows the effects of antibody-
drug conjugates (13), (41), and (55) on subcutaneously
transplanted human non-small cell lung cancer line
Calu-6 cells, The line with open rhombuses depicts
results about untreated tumor, the 1line with open
circles depicts the effect of DE~310, the line with
open triangles depicts the effect of the antibody-drug
conjugate (13}, the line with X marks depicts the
effect of the antibody-drug conjugate (41), and the
line with open squares depicts the effect of the
antibody-drug conjugate (55).

[Figure 22] TFTigure 22 shows the effects of antibody-
drug conjugates (17), (18), (19), (59), (60}, and (61)
on subcutaneously transplanted human melanoma line A375
cells. 1In the drawing, the line with filled rhombuses
deplicts results about untreated tumor, the line with

filled squares depicts the effect of the antibody-drug
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conjugate (17}, the line with open squares depicts the
effect of the antibkody-drug conjugate (18), the line
with open circles depicts the effect of the antibody-
drug conjugate (19), the 1line with filled triangles
depicts the effect of the antibedy-drug conjugate (59),
the line with opern triangles depicts the effeét cf the
antibody-drug conjugate (60), and the line with X marks

depicts the effect of the antibody-drug conjugate (61).

Description of Embodiments
[0054]

The antibody-drug . conjugate ot the present
invention is an antitumor drug in which an antitumor
antibody is conjugated to an antitumor compound via a
linker structure moiety and explained 1in detail
hereinbelow.

[C055]
[Antibody]

The antibody used in the antibody-drug conjugate
of the present invention means an immunoglobulin and is
a molecule containing an antigen~binding site
immuncspecifically binding to an antigen. The class of
the antibody of the present invention may be any of IgG,
IgE, IgM, IgD, IgA, and IgY¥ and is preferably IgG. The
subclass of the antibody of the present invention may
be any of IgGi, IgG2, IgG3, IgG4, IgAl, and IgAZ2 and is
preferably IgGl or IgGZ. The antibody may be derived

from any species, and preferred examples of the species
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can include humans, rats, mice, and rabbits. In case
when derived from other than human species, it is
preferably chimerized or humanized using a well known
technique. The antibody of the present invention may
be a polyclonal antibody or a monoclonal antibody and
is preferably a monoclonal antiboedy.

The antibody of the present invention may be those
which is capable of targeting ftumor cells. Since the
antibody of the present invention is conjugated with a
drug having antitumor activity wvia a linker, the
antibody preferably possesses one or more of a property
of recognizing a tumor cell, a property of binding to a
tumor cell, a property of internalizing in a tumor cell,
and a property of damaging a tumor cell.

"The binding activity of the antibody against tumor
cells can be confirmed using flow cytometry. The
internalization of the antibody into tumor cells can be
confirmed using (1) an assay of visualizing an antibody
incorporated in cells under a fluorescence miéroscope
using a secondary antibody (fluorescently labeled)
binding to the therapeutic antibody (Cell Death and
Differentiation (2008) 15, 751-761), (2) an assay of
measuring the amount of fluorescence incorporated in
cells using a secondary antibody (flucrescently
labeled) binding to the therapeutic antibody (Molecular
Biology of the Cell, Vol. 15, 5268-5282, December 2004),
or (3) a Mab-ZAP assay using an immunotoxin binding to

the therapeutic antibody wherein the toxin is released



upon ingorporation into cells to inhibit cell growth
(Bio Technigues 28: 162-165, January 2000).

The antitumor activity of the antibody refers to a
cytotoxic activity or cytocidal effect against tumor
cells and can be confirmed in vitro by determining
inhikbitory activity against cell growth. For example,
a cancer cell line overexpressing a target protein for
the antibody is cultured, and the antibody is added at
varying concentrations into the culture system to
determin an inhibitory actiwvity against focus formation,
colony formation, and spheroid growth,. The antitumor
activity can be confirmed in wvivo, for example, by
administering the antibody to a nude mouse with a
transplanted tumer cell 1line highly expressing the
target protein, and determining change in the cancer
cell. Since the drug conjugated in the antibody-drug
conjugate exerts an antitumor effect, 1t 1s more
preferred but not essential that the antibody itself
should have an antitumeor efifect. For exerting the
antitumor effect and also for specifically and
selectively daméging tumor cells by the drug, it is
important and also preferred that the antibody should
have the property of internalizing to migrate into
tumor cells.

Examples ©f such an antibody can include, but not
limited to, an anti-A33 antibody, an anti-B7-H3
antibody, an anti-CanAg antibody, an anti-CbD20 antibody,

an anti-CD22 antibody, an anti-CD30 antibody, an anti-



CD33 antibody, an anti-CD56 antibody, an anti~CD70
antibody, an anti-CEA antibody, an anti-Cripto antibody,
an anti-EphAZ antibody, an anti-G250 antibody, an anti-
‘MUC1 antibody, an anti-GPNMB antibody, an anti-integrin
antibody, an anti-PSMA antibody, an anti-tenascin-C
antibody, an anti-SLC44A4 antibody, and an anti-
mesothelin antibody.

The antibody of the present invention is
preferably an anti-CD30 antibody, an anti-CD33 antibody,
an anti-CD70¢ antibody, or an anti-B7-H3 antibody, and
more preferably an anti-B7-H3 antibody.

[0056]

The antibody o¢f the ©present 4dinvention c¢an be
obtained using a method usually carried out in the art,
which involves immunizing animals with an antigenic
polypeptide and collecting and purifying antibodies
produced in vivo. The origin of the antigen is not
limited to humans, and the animals may be immunized
with an antigen derived from a non-human animal such as
a mouse, a rat and the like. In this case, the cross-
reactivity of antibodies Dbinding to the obtained
heterologous antigen with human antigens can be tested
to screen for an antibody applicable tc a human disease.

Alternatively, antibody~producing cells which
produce antibodies against the antigen are fused with
myeloma cells according to a method known in the art
(e.g., Kohler and Milstein, Nature (1975) 256, p. 495-

497; and Kennet, R. ed., Monoclconal Antibodies, p. 365-



367, Plenum Press, N.Y. (1980)) to establish hybridomas,
from which monoclonal antibodies ¢an in turn be
obtained.

The antigen can be obtained by genetically
engineering host cells to produce a gene encoding the
antigenic protein. Specifically, wvectors that permit
expression of the antigen gene are prepared and
transferred to host cells so that the gene is expressed.
The antigen thus expressed can be purified.

The anti-CD30 antibody, the anti-CD33 antibody,
and the anti-CD70 antibody can obtained by an approach
knnown in the art with reference to W02002/043661, U.S.
Patent No. 5,773,001, and WO2006/113909, respectively.
[0057]

The B7-H3 antibody used in the present invention
is preferably those having properties as described
below.

(1) An antibody having the following properties:

(a) specifically binding to B7-H3,

{b) having antibody-dependent cell-mediated
phagocytosis {(ADCP) activity, and

(c) having antitumor activity in vivo.

{2) The antibody according to (1), wherein B7—H3ris a
molecule comprising the amino acid sequence represented
by SEQ ID NO: 1 or 2.

{3) The antibody according to (1) or (2), wherein the
antibody has CDRHEl comprising the amino acid sedquence

represented by SEQ ID NO: 3, CDRHZ comprising the amino



aclid sequence represented by SEQ ID NO: 4, and CDRH3
comprising the aminc acid seqguence represented by SEQ
ID NC: 5 as heavy chain complementarity determining
regiong, and CDRL1 comprising the amino acid sequence
represented by SEQ ID NO: 6, CDRL2 comprising the amino
acid sequence represented by SEQ ID NC: 7, and CDRL3
comprising the amino acid sequence represented by SEQ
ID NO: & as 1light chain complementarity determining
regions.

(4) The antibedy according to any of (1) to (3},
wherein the constant region thereof 1s a human-derived
censtant rggion.

(5) The antibody according to any of (i) to (4},
wherein the antibody is a humanized antibody.

{(6) The antibody according to (5}, wherein the antibody
has a heavy chain variable region comprising an amino
acid sequence selected from the group consisting of (a)
an amino acid sequence described in amino acid
pesitions 20 to 141 in SEQ ID NO: 9, (b) an amino acid
sequence described in amino acid positions 20 to 141 in
SEQ ID NO: 10, {c) an amino acid sequence described in
amino acid positions 20 to 141 in SEQ ID NO: 11, (d) an
aminoe acid seguence described in amino acid positions
20 to 141 in SEQ ID NO: 12, {e) an amino acid seguence
having at least 95% or higher homology to any of the
sequences (a) to {(d), and (f) an amino acld sequence
derived from any of the segquences (a) to (d) by the

deletions, replacements, or additions of at least one



amino acid, and a light chain wvariable region
comprising an amino acid sequence selected from the
group coasisting of (g) an amino acid sequence
described in amino acid positions 21 to 128 in SEQ ID
NO: 13, (h) an amino acid sequence described in amirno
acid positions 21 to 128 in SEQ ID NO: 14, (i) an amino
acid sequence described in amine acid positions 21 to
128 in BSEQ ID NO: 15, (j) an amino acid sequence
described in amino acid positions 21 to 128 in SEQ 1ID
NO: 16, (k) an amino acid sequence described in amino
acid positions 21 to 128 in SEQ ID NO: 17, (1) an amino
acid sequence described in amino acid positicns 21 to
128 in SEQ ID NO: 18, (m) an aminc acid sequence
described in amino acid positions 21 to 128 in SEQ ID
NO: 19, (n) an amino acid seguence having at least 95%
or higher homology to any of the sequences (g) to (m),
and (o) an aminc acid sequence derived from any of the
sequences {g) to {(m} by the deletions, replacements, or
additions of at least one amino acid.

(7} The antibody according to (6), wherein the antibody
has a heavy chain variable region and a light chain
variable region selected from the group consisting of a
heavy chain variable region comprising an amino acid
sequence described in amino acid positions 20 to 141 in
SEQ ID NO: 9 and a light chain wvariable region
comprising an amino acid sequence described in amino
acid positions 21 to 128 in SEQ ID NO: 13, a heavy

chain variable region comprising an amino acid sequence



described in amino acid positions 20 to 141 in SEQ ID
NO: 9 and a light chain wvariable region comprising an
amine acid sequence described in amino acld positions
21 to 128 in SEQ ID NO: 14, a heavy chain variable
region comprising an amino acid sequence described in
amino acid positions 20 to 141 in SEQ ID NO: 9 and a
light chain variable region comprising an amino acid
sequence described in amino acid positions 21 to 128 in
SEQ ID NO: 15, a heavy chain wariable region comprising
an amino acid sequence described in aminc acid
positions 20 to 141 in SEQ ID NO: 9 and a 1light chain
variable region comprising an amine acid sequence
described in amine acid positions 21 to 128 in SEQ ID
NO: 16, a heavy chaln wvariable region comprising an
amino acid sequence described in amino acid positions
20 to 141 in SEQ ID NO: 9 and a light chain variable
region comprising an amino acid sequence described in
amino acid positions 21 te 128 in SEQ ID NO: 17, a
heavy chain variable reglon comprising an amino acid
sequence described in amino acid positions 20 to 141 in
SEQ ID NO: 9 and a 1light <c¢hain variable region
comprising an amino acid sequence described in amino
acid positions 21 to 128 in SEQ ID NO: 18, a heavy
chain variable region comprising an amino acid sequence
described in amino acid positions 20 to 141 in SEQ 1ID
NO: 9 and a light chain variable region comprising an
amino acid sequence described in amino acid positions

21 to 128 in SEQ IR NO: 19, a heavy chain wvariable



region comprising an amino acld sequence described in
amine acid positions 20 te 141 in SEQ ID NOQ: 12 and a
light c¢hain wvariable region comprising an amino acid
sequence described in amino acid positions 21 to 128 in
SEQ ID WO: 13, & heavy chain wvariable region comprising
an amino acid sequence described in amino acid
positions 20 to 141 in SEQ ID NO: 12 and a light chain
variable zregion comprising an amino acid sequence
described in amino acid positions 21 to 128 in SEQ ID
NO: 14, a heavy chain variable region comprising an
amino acid sequence described in amino acid positions
20 to 141 din SEQ ID NO: 12 and a light chain variable
region comprising an amine acid segquence described in
amino acid positions 21 to 128 Iin SEQ ID NO: 15, and a
heavy chain variable region comprising an amino acid
sequence described in amino acid positions 20 to 141 in
SnQg ID NO: 12 &and a light chain wvariable <region
comprising an amino acld sequence described in aﬁino
acid positicons 21 to 128 in SEQ ID NO: 16.

{8) The antibody according to (8) or (7), wherein the
antibody comprises a heavy chain and a light chain
selected from the group consistihg of a heavy chain
comprising an amino acid sequence described in amino
acid positions 20 to 471 in SEQ ID NO: 9 and a light
chain comprising an amino acid sequence described in
amino acid positions 21 to 233 in SEQ ID NO: 13, a
heavy chain comprising an amino acld sequence described

in amino acid positicens 20 to 471 in SEQ ID NO: 9 and a



light chain comprising an amino acid sequence described
in amino acid positions 21 to 233 in SEQ ID NO: 14, a
heavy chain comprising an amino acid seguence described
in amino acid positions 20 to 471 in SEQ ID NO: 9 and a
light chain comprising an amino acid sequence described
in amino acid positions 21 to 233 in SEQ ID NO: 15, a
heavy chain comprising an amino acid sequence described
in amino acid pesitions 20 to 471 in SEQ ID NO: 9 .and a
light chain comprising an amino acid sequence described
in amino acid positions 21 to 233 in SEQ ID NO: 16, a
heavy chain comprising an amino acid sequence described
in amino acid positions 20 to 471 in SEQ ID NO: 9 and a
light chain comprising an amino acid sequence described
in amino acid positions 21 to 233 in SEQ ID NO: 17, a
heavy chain comprising an amino acid sequence described
in amino acid positions 20 to 471 in SEQ ID NO: 9 and a
light chain comprising an amino acid sequence described
in amino acid positions 21 to 233 in SEQ ID NO: 18, a
heavy chain comprising an amino acid sequence described
in amino aclid positions 20 to 471 in SEQ ID NO: 9 and a
light chain comprising an amino acid sequence descfibed
in amino acid positions 21 to 233 in SEQ TD NO: 19, a
heavy chain comprising an amino acid seqguence described
in amino acid positions 20 to 471 in SEQ ID NO: 12 and
a light chain comprising an amino acid seguence
described in amino acid positions 21 to 233 in SEQ ID
NG: 13, a heavy chain comprising an amino acid sequence

described in amino acid positions 20 to 471 in SEQ ID



NO: 12 and a 1light chain comprising an amino acid
sequence described in amino acid positions 21 to 233 in
SEQ ID NO: 14, a heavy chain comprising an amino acid
sequence described in amino acid positions 20 to 471 in
SEQ ID NO: 12 and a light chain comprising an amino
acid sequence described in amino acid positions 21 to
233 in SEQ ID NO: 15, and a heavy chain comprising an
amino acid sequence described in amino acid positions
20 to 471 in SEQ ID NO: 12 and a light chain comprising
an amino acid sequence described in amino acid
positions 21 to 233 in SEQ ID NO: 16.

(9) The antibody according to any of (6) to (8),
wherein the antibody comprises a heavy chain and a
light chain selected from the group consisting of a
heavy <chain comprising the amino acid sequence
represented by SEQ ID NO: 9 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: 13, a heavy chain comprising the amino acid
sequence represented by SEQ ID NO: 9 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: 14, a heavy chain comprising the aminco acid
sequence represented by SEQ ID NO: 9 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: 15, a heavy chain comprising the amino acid
sequence represented by SEQ ID NC: 9 and a light chain
comprising the amino acid seguence represented by SEQ
ID NO: 16, a heavy chain comprising the amino acid

sequence represented by SEQ ID NO: 9 and a light chain



comprising the amino acid sequence represented by SEQ
ID NO: 17, a heavy chain comprising the amino acid
sequence represented by SEQ ID NO: 9 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO:.18, a heavy chain comprising the amino acid
gsequence represented by SEQ ID NC: 9 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: 19, a heavy chain comprising the amino acid
séquence represented by SEQ ID NO: 12 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: 13, a heavy chain comprising the amino acid
sequence represented by SEQ ID NO: i2 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: 14, a heavy chaln comprising the amino acid
sequence represented by SEQ ID NO: 12 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: 15, and a heavy chain comprising the amino acid
sequence represented by SEQ ID NO: 12 and a light chain
comprising the amino acid sequence represented by SEQ
ID NO: le.

(10) The antibody according to (8) or (9), wherein the
antibody lacks an amino acid at the carboxy terminus of
the amino acid sequence representéd by SEQ 1D NO: 8 or
12 in the heavy chain.

(11} An antibody obtained by a method for producing the
antibody according to any of (1) to (10}, the method
comprising the steps of: culturing a Thest cell

transformed with an expression vector containing a



pelynucleotide encoding the antibedy; and collecting
the antibody of interest from the cultures obtained in
the preceding step.

(12} The antibody according to any of (1) to (11),
wherein the medification of a glycan is regulated in
order to enhance antibody-dependent cytotoxic activity.
[0058)

Hereinafter, the B7-H3 antibody wused in the
invention is described.

The terms "cancer" and "tumor" as used herein are
used with the same meaning.

The term "gene" as used herein includes not only
DNA, but also mﬁNA thereof, .cDNA thereof and cRNA
thereof.

The term "polynucleotide™ as used herein is used .
with the same meaning as a nucleic acid and also
includes DNA, RNA, probes, oligonucleotides, and
primers.

The terms '"polypeptide" and '"protein" as used
herein are used without distinction.

The term "cell" as used herein also includes cells
in an animal individual and cultured cells.

The term "B7-H3" as used herein is used in the
same meaning as B7-H3 protein, and also refers to B7-H3
variant 1 and/or B7-H3 variant 2.

The term "CDR" as used herein refers to a
complementarity determining region (CDR), and it is

known that each heavy and light chain of an antibody



mclecule has three complementarity determining regions
{CDRs} . The CDR is also called the hypervariable
region, and is present in a variable region of each
heavy and light chain of an antibody. It is a site
which has unusually high wvariability in its primary
structure, and there are three separate CDRs in the
primary structure of each heavy and light polypeptide
chain, In this specification, as for the CDRs of an
antibody, the CDRs of the heavy chain are represented
by CDRH1, CDRH2, and CDRH3 from the amino-terminal side
of the amino acid sequence of the heavy chain, and the
CDRs of the light chain are represented by CDRL1, CDRILZ,
and CDPRL3 from the amino-terminal side of the amino
acid sequence of the light chain, These sites are
proximate to one another in the tertiary structure and
determine the specificity for an antigen to which the
antibody binds.

The phrase “hybridization 1is performed under
stringent «conditicons" as used hefein refers to a
process in which hybridization is performed under
conditions under which identification can.be achieved
by performing hybridization at 68°C in a commercially
available hybridization solution ExpressHyb
HybridizZzation Solution (manufactured by Clontech, Inc.)
or by performing hybridization at 68°C in the presence
of 0.7 to 1.0 M NaCl wusing a filter having DNA
immobilized therecon, followed by performing washing at

68°C using 0.1 to 2 x S$S8C solution (1 x 8SC solution is



composed of 150 mM NaCl and 15 mM sodium citrats} or
under conditions equivalent thereto.

[{0059]

1. B7-H3

B7~-H3 is a member of the B7 family expressed on
antigen-presenting cells as a co-stimulatory moclecule,
and is considered to act on a receptor on T cells to
enhance or suppress immune activity.

B7-H3 is a protein having a single-pass
transmembrane structure, and the N-terminal
extracellular domain of B7-H3 centains two wvariants.
The B7-H3 variant 1 (4Ig-B7-#H3) contains a V-iike or C-
like Tg domain at two sites, respectively, and the B7-
H3 variant 2 (2Ig-B7-H3) contains a V-like or C-like Ig
domain at one site, respectively.

Ags for B7-H3 tc be used in the invention, B7-H3
can be directly purified from B7-H3-expressing cells of
a human or a non-human mammal {(such as a rat or a
mouse) and used, or a cell membrane fracticon of the
above—-described cells can be prepared and used.
Further, B7-H3 can be obtained by in vitro synthesis
thereof or producticn thereof in a host cell through
genetic engineering. In the genetic engineering,
specifically, after B7-H3 ¢DNA is integrated into a
vector capable of expressing B7-H3 ¢DNA, B7-H3 can be
obtained by synthesizing it in a solution containing an
enzyme, a substrate and an energy substance required

for transcription and translation, or by expressing B7-



H3 in another prokaryotic or eucaryotic transformed
host cell.

The amino acid sequence of an open reading frame
(ORF) of a human B7-H3 variant 1 gene is represented by
SEQ ID NO: 1 in the Sequence Listing. Further, the
sequence of SEQ ID NO: 1 is shown in Fig. 1.

The amino acid sequence of an ORF of a human B7-H3
variant 2 gene is represented by SEQ ID NO: 2 in the
Sequence Listing. Further, the sequence of SEQ ID NO:
2 1s shown in Fig. 2.

Further, a protein which consists of an amino
acid sequence wherein one or several amino acids are
substituted, deleted and/or added in any of the above-
described amino acid sequences of B7-H3 and alse has a
- blological activity equivalent to that of the protein
is also included in B7-H3.

Mature human B7-H3 variant 1 from which the signal
sequence has peen remcved corresponds to an amino acid
sequence consisting of amino acid residues 27 to 534 of
the amino acid sequence represented by SEQ ID NO: 1.
Further, mature human B7-H3 wariant 2 from which the
signal sequence has been removed corresponds to an
amino acid sequence consisting of amino acid residues
27 to 316 of the amino acid sequence represented by SEQ
Ib NO: 2,

[0060]

2. Production of anti-B7-H3 antibody
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The antibody against B7-H3 of the invention can be
obtained by dimmunizing an animal with B7-H3 or an
arbitrary polypeptide selected from the amino acid
sequence of B7-H3, and collecting and purifying the
antibody produced in vivo according to a common
procedure. The bicleogical species of B7-H3 to be used
as an antigen is not limited to being human, and an
animal can be immunized with B7-H3 derived from an
animal other than humans such as a mouse or a rat. In
this case, by examining the cross~reactivity between an
antibody binding to the obtained heterologous B7-~H3 and
human B7-H3, an antibody applicable to a human disease
can be selected.

Further, a monoclonal antibody can be obtained
from a hybridoma established by fusing antibocdy-
producing cells which produce an antibody against B7-H3
with myeloma celis according to a known method (for
example, Kohler and Milstein, WNature, (1975) 256, pp.
495-497; Kennet, R. ed., Monoclonal Antibodieszs, pp.
365-367, Plenum Press, N.Y. (1980)).

B7-H3 to be used as an antigen can be obtained by
expressing B7-E3 gene in a host cell using genetic
enginering.

Specifically, a vector capable of expressing B7-H3
gene is produced, and the resulting wvector is
transfected intc a host cell to express the gene, and

then, the expressed B7-H3 is purified. Hereinafter, a
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method of obtaining an antibody against B7-H3 1is
specifically described.

[0061]

{1} Preparation of antigen

EFxamples of the antigen to be used for producing
the anti-B7-H3 antibody include B7-H3, a polypeptide
censisting of a partial amino acid sequence comprising
at least 6 consecutive amino acids of B7-H3, and a
derivative obtained by adding a given amino acid
sequence or carrier thereto.

B7-H3 c¢an be purified directly from human tumor
tissues or tumor cells and used. Further, B7-H3 can be
obtained by synthesizing it in wvitro or by producing it
in a host cell by genetic engineering.

With respect to the genetic engineering,
specifically, after B7-H3 ¢DNA is integrated into a
vector capable of expressing B7-H3 c¢DNA, B7-H3 can be
obtained by synthesizing it in a sclution containing an
enzyme, a substrate and an energy substance reguired
for transcripticn and translation, or by expressing B7-
H3 in another prokaryectic or eucaryotic transformed
host cell.

Further, the antigen can also be obtained as a
secretory protein by expressing a fusion protein
obtained by ligating the extracellular domain of B7-H3,
which 1is a membrane protein, +to the constant regiocn of

an antibody in an appropriate host-vector system.



B7-H3 cDNA can be obtained by, for example, a so-
called PCR method in which a polymerase chain reaction
(hereinafter referred to as "PCR") is performed using a
cDNA library expressing B7-H3 c¢DNA as a template and
primers which specifically amplify B7-H3 CcDNA (see
Saiki, R. X., et al., Science, (1988) 239, pp. 487-489).

As the in wvitro synthesis c¢f the polypeptide,. for
cexample, Rapid Translation System (RTS) manufactured by
Roche Diagnostics, Inc. can be exemplified, but it is
not limited thereto.

Examples of the prokaryotic host cells include
Escherichia coli and Bacillus subtilils, in order to
transform the host cells with a target gene, the host
cells are ﬁransformed by a plasmid wvector comprising a
replicon, i.e., a replicatien origin derived from a
species compatible with the host, and a regulatory
seqguence. Further, the wvector preferably has a
sequence capable of imposing phenotypic selectivity on
the transformed cell.

Examples of the eucaryotic host cells include
vertebrate cells, insect cells, and yeast cells. As
the vertebrate cells, for example, simian C0OS cells
{(Gluzman, Y., Cell, {1981) 23, pp. 175-182, ATCC CRL-
1650}, murine fibroblasts NIH3T3 (ATCC No. CRL-1658),
and dihydrofolate reductase—deficient strains (Urlaub,
G. and Chasin, L. A., Proc. Natl. Acad. Sci. USA (19%980)

77, pp. 4126-4220) of Chinese hamster ovarian cells



(CHO cells; ATCC: CCL-61); and the like are often used,
however, the cells are not limiﬁed thereto.

The thus obtained transformant can be cultured
according to a common procedure, and by the culturing
of the transformant, a target polypeptide is produced
intracellularly or extracellulariy.

A suitable medium to be wused for the culturing can
be selected from wvarious commonly used culture media
depending on the employed host cells. If Escherichia
coli is employed, for example, an B medium
supplemented with an antibiotic such as ampicillin or
IPMG as needed can be used.

A recombinant protein produced intracellularly or
extracellularly by the transformant through such
culturing -can be separated and purified by any of
varlous known separation methods utilizing the physical
or chemical property of the protein.

Specific examples of the methods include treatment
with a common protein precipitant, ultrafiltration,
various types of ligquid chromatography such as
molecular sieve chromatography (gel filtration),
adsorption chromatography, ion exchange chromatography,
and affinity  chromatography, dialysis, and a
combination thereof.

Further, by attaching a tag of six histidine
residues to a recombinant protein to be expressed, the
protein <c¢an be efficiently purified with a nickel

affinity column. Alternatively, by attaching the TgG



Fc region to a recombinant protein to be expressed, the
protein can be efficiently purified with a protein A
column.

By combining the above-described methods, a large
amount of a target polypeptide can be easily produced
in high yield and high purity.

[0062]
(2) Production of anti-B7-H3 monoclonal antibody

Examples of the antibody specific binding to B7-H3
include a monoclonal antibody specific binding to B7-H3,
and a method of obtaining the antibody is as described
below.

The production of a monoclonal antibody generally
requires the following operational steps of:

(a) purifying a biopolymer te be used as an
antigen;

(b) preparing antibody-producing cells by
immunizing an animal by injection of the antigen,
collecting the blood, assaying its antibody titer to
determine when the spleen is excised;

(c) preparing myeloma cells (hereinafter referred
to as "myeloma");

(d} fusing the antibody-producing cells with the
myeloma:;

(¢} screening a group of hybridomas producing a
desired antibody:

(f} dividing the hybridomas into single cell

clones (cloning);



{g) optionally, culturing the hybridoma or rearing
an animal implanted with the hybridoma for producing a
large amount of a monoclonal antibody;

{h) examining the thus produced monoclonal
antibody for biclegical activity and binding
specificity, or assaying the same for properties as a
labeled reagent; and the like.

Hereinafter, the method of producing a monoclonal
antibody will be described in detail following the
above steps, however, the method is not limited thereto,
and, for example, antibody-producing cells other than
spleen cells and myeloma can be used.

[0063]
(a) Purification of antigen

As the antigen, B7-H3 prepared by the method as
described above or a partial peptide thereof can be
used.

Further, a membrane fraction prepared from
recombinant cells expressing B7-H3 or the recombinant
cells expressing B7-H3 themselves, and also a rartial
peptide of the proteiﬁ of the invention chemically
synthesized by a method known to those skilled in the
art can also be used as the antigen.

{00647
(b) Preparation of antibody-producing cells

The antigen obtained in the step {(a) is mixed with

an adjuvant such as Freund's complete or incomplete

adjuvant or aluminum potassium sulfate and the



resulting mixture 1s used as an immunogen to immunize
an experimental animal. As the experimental animal,
any animal used in a known hybridoma production method
can be used without any trouble, Specifically, for
example, a mouse, a rat, a goat, sheep, cattle, a horse,
or the like can be used. However, from the viewpoint
0f ease of availablility of myelomda cells to be fused
with the extracted antibody-producing cells, a mouse or
a rat is preferably used as the animal to be immunized.

Further, the strain of a mouse or a rat to ke used
is not particularly limited, and in the case of & mouse,
for example, various strains such as A, AKR, BALB/c,
BDP, BARA, CE, C3H, 57BL, Cb7BL, C57L, DBA, FL, HTH, HTIi,
LP, NZB, NZW, RF, R III, SJL, SWR, WB, and 129 and the
like can be used, and in the case of a rat, for example,
Wistar, Low, Lewis, Sprague, Dawley, ACI, BN, Fiszcher
and the like can be used.

These mice and rats are commercially available
from breeders/distributors of experimental animals, for
example, CLEA Japan, Inc. and Charles River
Laborétories Japan, Inc.

Among these, in conslideration of cohpatibiiity of
fusing with myeloma cells described below, in the case
of a mouse, BALB/c strain, and in the case of a rat,
Wistar and Low strains are particularly preferred as
the animal to be immunized.

Further, in consideration of antigenic homology

between humans and mice, it is also preferred tc use a
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mouse having decreased biological function to remove
auto—antibodies, that is, a mouse with an autoimmune
digease.

The age of such mouse or rat at the time of
immunization is preferably 5 to 12 weeks of age, more
preferably 6 to & weeks of age.

In order to immunize an animal with B7-H3 or a
recombinant thereof, for e=xample, a known method
described in detail in, for example, Weir, D. M.,
Handbock of Experimental Immunolegy Veol. I. II. ITII.,
Blackwell Scientific Publications, Oxford (1987), Kabat,
E. A. and Mayer, M. M., Experimental Immunochemistry,
Charles C Thomas Pubklisher Springfield, Illinois (1964)
or the like can be used.

Among these immunization methods, a preferred
gpecific method in the inventicon is, for example, as
follows.

That is, first, ‘a membrane protein fraction
serving as the antigen or cells caused to express the
antigen is/are intradermally  or intraperitoneally
administrated tc an animal.

However, the combination of both routes of
administration is preferred for increasing  the
immunization efficiency, and when intradermal
administration is performed in the first half and
intraperitoneal administration 1is perfeormed in the
latter half or only at the last dosing, the

immunization efficlency can be particularly increased.



The administration schedule of the antigen varies
depending on the type of animal to be immunized,
individual difference or the like. However, in general,
an administration schedule in which the frequency of
administration of the antigen is 3 to © times and the
dosing interval is 2 to 6 weeks is preferred, and an
administration schedule in which the frequency of
administration of the antigen is 3 to 4 times and the
dosing interval is 2 to 4 weeks is more preferred.

Further, the dose of the antigen varies depending
on the type of animal, individual differences or the
like, however, the dose is generally set to 0.05 to 5
mg, preferably about 0.1 to 0.5 mg.

A booster immunization is performed 1 to 6 weeks,
preferably 2 to 4 weeks, more preferably 2 to 3 weeks
after the administration of the antigen as described
above.

The dose of the antigen at the time of performing
the booster immﬁnization varies depending on the Lype
or size of animal or the like, however, in the case of,
for example, a mouse, the dose is generally set to 0.05
to 5 mg, preferably 0.1 to 0.5 mg, more preferably
about 0.1 to 0.2 mg.

Spleen cells or lymphocytes including antibody-
producing cells are aseptically removed from the
immunized animal 1 to 10 days, preferably 2 tc 5 days,
morée preferably 2 to 3 days after the booster

immunization. At this time, the antibeody titer is



measured, and 1f an animal having a sufficiently
increased antibody titer is used as a supply source of
the antibody-producing cells, the subseguent procedure
can be carried out more efficiently. |

Examples of the method of measuring the antibody
titer to be used here include an RIA method and an
ELISA method, but the method is net limited thereto.

For example, if an ELISA method is employed, the
measurement of the antibody titer in the invention can
be carried out accerding to Tthe procedures as described
balow.

First, a purified or partially purified antigen 1is
adsorbed to the surface of a solid phase such as a 96-
well plate for ELISA, and the surface of the solid
phase having no antigen adsorbed thereto is covered
with a protein unrelated to the antigen such as bovine
serum albumin (hereinafter referred to as "BSA"),
After washing the surface, the surface is brought into
contact with a serially;diluted sample (for example,
mouse serum) as a primary antibody to allow the
antibody in the sample to bind to the antigen.

Further, as a gsecondary antikody, &dn antibody
labeled with an enzyme against a mouse antibody is
added and is allowed to bind to the mouse antibody.
After washing, a substrate for the enzyme is added and
a change 1in absorbance which occurs due to color

development induced by degradation of the substrate or



the 1like 1is measured and the antibody titer is
calculated based on the measurement.

The separation of the antibody-producing cells
from the spleen cells or lyvmphocytes of the immunized
animal can be carried out according to a known method
(for example, Kohler et al., Nature (1975), 256, p.
495; Kohler et al., Eur. J. Immunol. (1977}, 6, p. 511;
Milstein et al., Nature (1977), 266, p. 550; Walsh,
Nature (1977}, 266, p. 495). For example, in the case
of spleen cells, a general method in which the
antibody-producing cells are separated by homogenizing
the spleen te obtain the c¢ells through filtration with
a stainless steel mesh and suspending the cells in
FEagle's Minimum Essential Medium (MEM) can be employed.
[0065]

{c} Preparation of myeloma cells (hereinafter referred
to as "myeloma')

The myeloma cells to be used for c¢ell fusion are
not particularly limited and suitable cells can be
selected from known cell lines. However, in
consideration of convenience when a hybridoma is
selected from fused cells, it is preferred to use an
HGPRT (hypoxanthine-guanine phosphoribosyl transferase)
deficient strain whose selection procedure has been
established,

More specifically, examples of the HGPRT-deficient
strain include X63-Ag8(¥63), NS1-ANS/1(NS1l), P3X63~

Ag8 .Ul (P3Ul), X63-Ag8.653(X63.653), SP2/0-Agld(sP2/0),



MPC11-45.6TGL.7(45.67G), FO, 5149/5%XX0, and BU.1
derived from mice; 210.RSY3.Ag.1.2.3(Y3) derived from
rats; and UZ266AR{SKO-007) , GM15C0.-GTG~AL2 (GM1500),
UC729-6, LICR-LOW-HMy2 (HMy2) and 8226AR/NIP4-1(NP41)
derived from humans. These HGPRT-deficient stralns are
available from, for example, the American Type Culture
Collection {(ATCC) or the like.

These cell strains are subcultured in an
appropriate medium such as an 8-azaguanine medium fa
medium obtained by adding 8-azaguanine to an RPMI 1640
medium supplemented with glutamine, Z2-mercaptoethancol,
gentamicin, and fetal calf serum (hereinafter referred
to as "FCS")], Iscove's Modified Dulbeécco's Medium
(hereinafter referred to as "IMDM"), or Dulbecco's
Modified Eagle Medium (hereinafter referred to as
"DMEM"}. In this case, 3 to 4 days before performing
cell £fusion, the cells are subcultured in a normal
medium [for example, an ASF104 medium (manufactured by
Ajincmoto Co., Ltd.) containing 10% FCS] to ensure not
less than 2 x 107 cells on the day of cell fusion.
[0066]

{d) Cell fusion

Fusion between the antibody-producing cellils and
the myeloma cells can be appropriately performed
according to a known method (Weir, D. M. Handbook of
Experimental Immunoliogy Vol. I. II. TIII., Blackwell
Scientific Publications, Oxford (1987), Kabat, E. A.

and Mayer, M. M., Experimental Immunocchemistry, Charles
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C Thomas Publisher, Springfield, Illinois (1964), etc.},
under conditions such that the survival rate of celis
is not excessively reduced.

As such a method, for example, a chemical method
in which the antibody-producing cells and the myeloma
cells are mixed in a solution containing a polymer such
as polyethylene glycol at ‘a high concentration, a
physical method using electric stimulation, or the like
can be used. BAmong these methods, a specific example
of the chemical method is as described below.

That is, in the case where polyethylene glycol is
used in the solution containing a polymer at a high
concentration, the antibody=-producing cells and the
myeloma cells are mixed in a solution of polyethylene
glycol having a molecular weight of 1500 to 6000, more
preferably 2000 to 4000 at a temperature of from 30 to
40°C, preferably from 35 to 38°C for 1 to 10 minutes,
preferably 5 to 8 minutes.

[0067]
(e) Selection of a group of hybridomas

The method of selecting hybridomas obtained by the
above-described cell fusion is not particularly limited.
Usually, an HAT (hypoxanthine, aminopterin, thymidine)
selection method (Kohler et al., Nature (1975), 256, p.
495; Milstein et al., Nature (1977), 266, p. 550) is
used.

This method is effective when hybridomas are

obtained using the myeloma cells of an HGPRT-deficient
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strain which c¢cannot survive 1in the ©presence of
aminopterin.

That is, by culturing unfused cells and hybridomas
in an HAT medium, only Thybridomas resistant to
aminopterin are selectively allowed to survive and
proliferate.

[0068]
(f) Division into single cell clone (cloning)

As a cloning method for hybridomas, a known method
such as a methylcellulose method, a soft agarose method,
or a limiting dilution method can be used (see, for
example, Barbara, B. M. and Stanley, M. S.: BSelected
Methods in Cellular Immunology, W. H. Freeman and
Company, San Francisco (1980)}. Among these methods,
particularly, a three-dimensional culture method such
as a methylcellulose method is preferred. Tor example,
the group of hybridomas produced by cell fusion are
suspended in a methylcellulose medium such as
ClonaCell-HY Selection Medium D (manufactured Dby
StemCell Technologies, inc., #03804) and cultured.
Then, the formed hybridoma colonies are collected,
whereby monocleonal hybridomas can be obtained. The
collected respective hybridoma colonies are cultured,
and a hybridoma which has been confirmed to have a
stable antiboedy titer in an obtained hybridoma culture
supernatant is selected as a B7-H3 monoclonal antibody-
producing hybridoma strain.

[0069)
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Examples of the thus established hybridoma strain
include B7-H3 hybridoma M30. In this specification,
an antibody produced by the B7-H3 hybridoma M30 is
referred to as "M30 antibody"™ or simply "M30".

The heavy chain of the M30 antibody has an amino
acid sequence represented by SEQ ID NO: 20 in the
Sequence Listing. Further, the light chain of the M30
antibody has an amino acid sequence represented by SEQ
ID NO: 21 in the Sequence Listing. In the heavy chain
amino acid sequence represented by SEQ ID NO: 20 in the
Sequence Listing, an amino acid sequence consisting of
aminc acid residues 1 to 19 is a signal seguence, an
amino acid sequence consisting of amino acid residues
20 to 141 is a variable region, and an amino acid
sequence consisting of amino acid residues 142 to 471
is a constant region. Further, 3in the 1light chain
amino acid sequence represented by SEQ ID NO: 21 in the
Sequence Listing, an amino acid sequence consisting of
amino acid residues 1 to 22 is a signal sequence, an
amino acid sequence consisting of amino acid residues
23 to 130 is & variable region, and an amino acid
seguence consisting of amino acid ;esidues 131 to 235
is a constant region.

[0070]
{g) Preparaticn of monoclonal antibody by culturing
hybridoma

By culturing the +thus selected hybridoma, a

monoclonal  antibedy can be efficiently obtained.
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However, prior to culiuring, it is preferred to perform
screening of a hybridoma which produces a target
monocleonal antibody.

In such screening, a known method can be emplovyed.

The measurement of the antibody titer in the
invention can be carried out by, for example, an ELISA
method explained in item (b) described above.

The hybridoma obtained by the method described
above can be stored in a frozen state in liquid
nitrogen or in a freezer at ~80°C or below.

After completion of cloning, the medium is changed
from an HT medium to a normal medium, and the hybridoma
is cultured.

Large-scale culture 1s ©performed by rotation
.culture wusing a large culture bottle or. by spinner
culture. From the supernatant obtained by the large-
scale culture, a monoclonal antibody which specifically
binds to the protein of the invention can be obtained
by purification using a method known to those skilled
in the art such as gel filtration.

Further, the Thybridoma 1s injected 1intc the
abdominal cavity of a mouse of the same strain &s the
hybridoma (for example, the above-described BALB/c) or
a Nu/Nu mouse to proliferate the hybridoma, whereby the
ascites containing a large amount of the monoclonal
antibody of the invention can be obtained,

In the case where the hybridoma is administrated

in the abdominal <cavity, 4if a mineral oil such as
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2,6,10,l4-tetramethyl pentadecane {pristane) is
administrated 3 to 7 days prior thereto, a larger
amount of the ascites can be obtained.

For example, an immunosuppressant i1is previously
injected into the abdominal cavity of a mouse of the
same strain as the hybridoma to inactivate T cells. 20
days thereafter, 10° to 107 hybridoma clone cells are
. suspended in a serum-free medium (0:5 ml), and the
suspension is administrated in the abdominal cavity of
the mouse. In general, when the abdomen is expanded
and filled with the ascites, the ascites is collected
from the mouse. By this method, the monoclonal
antibody can be obtained at a concentration which is
about 100 times or much higher than that in the culture
solution,

The monoclonal antibody obtained by the above-
described method can be purified by a method described
in, for example, Welr, D. M.: Handbook of Experimental
Immuncology Vol. I, IT, ITT, Blackwell Scientific
Publications, Oxford {1%78).

The thus obtained monoclonal antibody has high
antigen specificity for B7-H3.

[G071]
{h) Assay of monoclonal antibody
The isotype and subclass o¢f the thus obtained

monoclonal antibody can be determined as follows.
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First, examples of the identification method
include an Ouchterlony method, an ELISA method, and an
RIA method.

An Ouchterlony method is simple, but when the
concentration of the monoclonal antibody is low, a
condensation operation is required.

On the other hand, when aﬁ ELISA method or an RIA
method 1s used, by directly reacting the culture
supernatant with an antigen-adsorbed solid phase and
using antibodies corresponding to various types of
immunoglobulin isotypes and subclasses as secendary
antibodies, the isotype and subclass of the monoclonal
antibody can be identified.

In addition, as a simpler method, a commercially
available identification kit (for example, Mouse Typer
Kit manufactured by Bio-Rad Laboratories, Inc.} or the
like can also be used.

Further, the cquantitative determination of a
protein can be performed by the Folin Lowry method and
a method of calculation based on the absorbance at 280
nm [1.4 (OD 280) = Immunoglobulin 1 mg/ml] .

Further, even when the monoclonal antibody is
separately and independently obtained by performing
again the steps of (a) te (h) in (2}, it is possible to
obtain an antibody having a cytotoxic activity
equivalent to that of the M30 antibody. As one example
of suc¢h an antibody, an antibody which binds to the

same epitope as the M30 antibody can be exemplified.
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The M30 recognizes an epitope in the IgCl or IgC2
domain, which 1is a domain in the B7-H3 extracellular
domain, and binds to the IgCl domain or the IgCZ domain
or both. Therefore, as the epitope for the antibody of
the invention, particularly, an epitope present in the
IgCl or IgCZ domain of B7-H3 can be exemplified. If a
newly produced monoclonal antibedy binds to a partial
peptide or a partial tertiary structure to which the
M3G antibody binds, it can be determined that the
monoclonal antibody binds to the same epitope as the
M30 antibody. Further, by confirming that the
meonocional antibody competes with the M30 antibody for
the binding to B7-H3 (that is, the monoclonal antibody
inhibits the binding between the M30 antibody and B7-
H3), it can be determined that the monoclonal antibody
binds to the same epitope as the M30 antibody even if
the specific epitope sedquence or structure has not been
determined. When it is confirmed that the monoclonal
antibody binds to the same epitope as the M3(¢ antibody,
the monoclonal antibody is strongly expected to have a
cytotoxic activity equivalent to that of the M30
antibody.
f0072]
(3) Other antibodies

The antibody of the invention includes not only
the above-described monoclonal antibody against B7-H3
but also a recombinant antibody obtained by artificial

modification for the purpose of decreasing heterclogous
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antigenicity to humans such as a chimeric antibody, a
humanized antibody and a human antibody. These
antibodies can be produced using aAknown method.

As the chimeric antibody, an antibody in which
antibody variable and constant regions are derived from
different speciés, for example, a chimeric antibody in
which a mouse- or rat-derived antibody variable region
is connected to a human-derived antibody constant
region can be exemplified (see Proc. Natl. Acad. 8§ci.
USA, 81, 6851-6855, (1984)).

As the humanized antibody, an antibody obtained by
integrating only a complementarity determining region
(CDR) into a human-derived antibody (see Nature (1986)
321, pp. 522-525), and an antibody obtained by grafting
a part of .the amino acid residues of the framework as
well as the CDR sequence tc a human antibody by a CDR-
grafting method (WO 20/07861) can be exemplified..

However, the humanized antibody derived from the
M30 antibody is not limited to a specific humanized
antibody as long as the humanized antibody has all 6
types of CDR sequences of the M30 antibody and has an
antitumor activity. The heavy chain‘variable region
of the M30 antibody has CDRE1 (NYVMH) consisting of an
amino acid sequence represented by SEQ ID NO: 3 in the
Sequence Listing, CDRH2 (YINPYNDDVKYNEKFKG) consisting
of an amino acid sequence represented by SEQ ID NO: 4
in the Sequence Listing, and CDRH3 (WGYYGSPLYYFDY)

consisting of an amino acid sequence represented by SEQ
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ID NO: 5 in the Sequence Listing. Further, the light
chain wvariable region of the M30 antibody has CDRLI
{(RASSRLIYMHY consisting o©f an amino acid sequence
represented by SEQ ID NO: 6 in the Sequence Listing,
CDRL2 (ATSNLAS) consisting of an amino acid seguence
represented by SEQ ID NO: 7 in the Sequence Listing,
and CDRL3 (QQWNSNPET) consisting of an amino acid
sequence represented by SEQ ID NO: 8 in the Sequence
Listing.

[0073]

As an example of the humanized antibody of a mouse
antibody M30, an arbitrary combination of a heavy chain
comprising a heavy chain wvariable region consisting of
any one of (1) an amino acid sequence consisting of
amino acid residues 20 to 141 of SEQ ID NO: 9, 10, 11,
or 12 in the Sequence Listing, (2) an amino acid
sequence having a homeclogy of at least 95% or more with
the amino acid sequence (1) described above, and (3) an
amino acid sequence.wherein one or several amino acids
in the amino acid sequence (1} described above are
deleted, substituted or added and a light chain
comprising a light chain variable region consisting of
any one of (4) an amino acid sequence consisting of
amino acid residues 21 to 128 of SEQ ID NO: 13, 14, 15,
16, 17, 18, or 19 in the Sequence Listing, (5) an amino
acid séquence having a homology of at least 95% or more
with the amino acid seguence (4) described above, and

(6) an amino acid seguence wherein one or several amino
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acids in the aminc acid sequence (4) described above

are deleted, substituted or added can be exemplified.
The term "several” as used herein refers to 1 to

10, 1 to 9, 1 to 8, 1 to 7, 1 to 6, 1 to 5, 1 to 4, 1

to 3, or 1 or 2.

[0074]

As the amino acid substitution in this
specification, a conservative amino acid substitution
is preferred. The conservative amino acid substitution
refers to a substitution occurring within a group of
amino acids related to amino acid side chains.
Preferred amino acid groups are as follows: an acidic
group (aspartic acid and glutamic acid); a basic group
(lysine, arginine, and histidine); a non-polar group
{alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine, and tryptophan); and an
uncharged polar family (glycine, asparagine, glutamine,
cysteine, serine, threonine, and tyrosine). More
preferred ' amino acid groups are as follows: an
aliphatic hydroxy group (serine and threonine); an
amide-containing groﬁp {asparagine and glutamine); an
aliphatic group (alanine, valine, leucine, and
isoleucine); and an aromatic group (phenylalanine,
tryptophan, and tyreosine). Such an amino acid
substitution is preferably performed within a range
which does not impair the properties of a substance

having the original amino acid sequence.
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As an antibody which has a preferred combination
of a heavy chain and a light chain described above, an
antibody consisting of a heavy chain comprising a heavy
chain variable region consisting of an amino acid
sequence consisting of amino acid residues 20 to 141 of
SEQ ID NO: 9 and a light chain comprising a light chain
variable region consisting of an amino acid sequence
consisting of amino acid residues 21 to 128 of SEQ ID
NOo: 13; an antiboedy consisting of a heavy chain
comprising a heavy chain variable region consisting of
an amino acid sequence consisting of amino acid
residues 20 to 141 of SEQ ID NO: 9 and a light chain
comprising a light chain variable region consisting of
an amino acid sequence <consisting of aminoc acid
residues 21 to 128 of SEQ ID NO: 14; an antibody
consisting of a heavy chain comprising a heavy chain
variable region ceonsisting of an amino acid segquence
consisting of amino acid residues 20 to 141 of SEQ ID
NO: 9 and a 1light chain comprising a light chain
variable region consisting of an amino acid sequence
consisting of amino acid residues.Zl to 128 of SEQ ID
NC: 15; an antibody consisting of a heavy chain
comprising a heavy chain variable region consisting of
an amino acid sequence consisting of amino acid
residues 20 to 141 of SEQ ID NO: 9 and a light chain
comprising a light chain variable region consisting of
an amino acid sequence consisting of amino acid

residues 21 to 128 of SEQ ID NO: 16; an antibody
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consisting of a heavy chain comprising a heavy chain
variable region consisting of an amino acid sequence
consisting of amino acid residues 20 to 141 of SEQ ID
NO: 9 and a 1light chain comprising ,a light chain
variable region consisting of an amino acid sequence
consistiﬁg of amino acid residues 21 to 128 of SEQ ID
NO: 17; an antibody consisting of a heavy chain
comprising a heavy chain wvariable region consisting of
an amino acid sequence consisting of amino acid
residues 20 to 141 of SEQ ID NO: 9 and a light chain
comprising a light chain variable region consisting of
an amino acid sequence consisting of amino acid
residues 21 to 128 of SEQ ID NO: 18; an antibody
consisting of a heavy chain comprising a heavy chain
variable region consisting of an amino acid sequence
consisting of amino acid residues 20 to 141 of SEQ ID
NO: 8 and a light chain comprising a light chain
variable region consisting of an amino acid segquence
consisting of amino acid residues 21 to 128 of SEQ ID
NO: 19; an antibody consisting of a heavy chain
comprising a heavy chain variable region consisting of
an amino acid sequence consisting of amino acid
residues 20 to 141 of SEQ ID NO: 12 and a light chain
comprising a light chain variable region consisting of
an amino acid sequence consisting of amino acid
residues 21 to 128 of SEQ ID NO: 13; an antibody
consisting of a heavy chain comprising a heavy chain

variable region consisting of an amino acid sequence



~ 112 -

consisting of amino acid residues 20 to 141 of SEQ ID
NO: 12 and a light chain comprising a light chain
variable region consisting of an amino acid sequence
consisting of amino acid residues 21 to 128 of SEQ ID
NO: 14; an antibody consisting of a heavy chain
comprising a heavy chain variable region consisting of
an amino acid seguence consisting of amino acid
residues 20 to 141 of SEQ ID NO: 12 and a Light chain
comprising a light chain wvariable region consisting of
an amino acid sequence consisting of amino acid
residues 21 to 128 of SEQ ID NO: 15; and an antibody
consisting of a heavy chain comprising a heavy chain
variable region consisting of an amino acid sequence
consisting of amino acid residues 20 to 141 of SEQ ID
NO: 12 and a 1light chain comprising a light chain
variable region consisting of an amino acid Segquence
consisting of aminc acid residues 21 to 128 of SEQ ID
NC: 16 can be exempiified.

[0075]

Further, as an antibody which has a more preferred
combination of a heavy «chain and a 1light chain
described above, an antibody consisting of a heavy
chain consisting of an amino acid sequence consisting
of amino acid residues 20 to 471 of SEQ ID NO: 9 and a
light chain consisting of an amino acid sequence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 13; an antibody consisting of a heavy chain

consisting of an amino acid sequence consisting of
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amino acid residues 20 to 471 of SEQ ID NO: 9 and a
light <chain consisting of an amino acid seguence
consisting cf aminc acid residues 21 to 233 of SEQ ID
NO: 14; an antibody consisting of a heavy chain
consisting of an amino acid seguence consisting of
amino acid residues 20 to 471 of SEQ ID NO: 9 and a
light chain consisting of an amino acid sequence
conglsting of amino acid residues 21 to 233 of SEQ ID
NO: 15; an antibody consisting of a heavy chain
consisting of an amino .acid sequence consisting of
amino aéid residues 20 to 471 of SEQ ID NO: 9 and a
light chain c¢onsisting of an amino acid sequence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 16; an antibody consisting of a heavy chain
consisting of an amino acid sequence consisting of
amino acid residues 20 to 471 of SEQ ID NO: 9 and a
light <chain consisting of an amino .acid sequence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 17; an antibody consisting of a heavy chain
consisting of an amino acid sequence consisting of
amino acid residues 20 to 471 of SEQ ID NO: 9 and a
light chain consisting of an amino acid seguence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 18; an antibody consisting of a heavy chain
consisting of an amino acid sequence consisting of
amino acid residues 20 to 471 of SEQ ID NO: 9 and a
light <chain consisting of an amino acid sequence

consisting of amino acid residues 21 to 233 of SEQ ID
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NG: 19; an antibody consisting of a heavy chain
consisting of an amino acid sequence consisting of
aminc acid residues 20 to 471 of SEQ ID NO: 12 and a
light chain consisting of an amino acid sedquence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 13; an antibody consisting of a heavy <c¢hain
consisting of an amino acid sequence consisting of
amino acid residues 20 to 471 of SEQ ID NO: 12 and a
light chain consisting of an amino acid sequence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 14; an antibody consisting of a heavy chain
consisting of an amino acid sequence consisting of
amino acid residues 20 to 471 of SEQ ID NO: 12 and a
light <chain censisting of an amino acid sequence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 15; and an antibody consisting of a heavy chain
consisting of an amino acid seguence consisting of
amino acid residues 20 to 471 of SEQ ID NO: 12 and a
light chain consisting of an amino acid seguence
consisting of amino acid residues 21 to 233 of SEQ ID
NO: 16 can be exemplified.

[0076]

Furthermore, as an antibody which has another more
preferred combination of a heavy chain and a light
chain described above, an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 9 and a light chain consisting of an amino acid

sequence of SEQ ID NO: 13; an antibody coasisting of a
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heavy chain consisting of an amino acid sequence of SEQ
ID NO: 9 .and a light chain consisting of an amino acid
sequence of SEQ ID NO: 14; an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 9 and a light chain consisting of an amino acid
sequence of SEQ ID NO: 15; an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 9 and a light chain consisting of an amino acid
sequence of SEQ ID NO: 16; an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 9 and a light chain consisting of an amino acid
sequence of SEQ ID NO: 17; an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 9 and a light chain consisting of an amino acid
sequence of SEQ ID NO: 18; an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 9 and a light chain consisting of an aminc acid
sequence of SEQ ID NO: 19; an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 12 and a light chain consisting of an aminoc acid
seqﬁence of SEQ ID NO: 13; an antibody consisting of a
heavy chain consisting of an amino acid sequence of SEQ
ID NO: 12 and a light chain consisting of an amino acid
sequence of SEQ ID NO: 14; an antibody consisting of a
heavy chain consisting of an aminc acid sequence of SEQ
ID NO: 12 and a light chain consisting of an amino acid
sequence of SEQ ID NO: 15; and an antibody consisting

of a heavy chain consisting of an amino acid sequence
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of SEQ ID NO: 12 and a light chain consisting of an
amino acid sequence of SEQ ID NO: 16 can be exemplified.
[0077]

By corﬁbining a sequence having a high homology
with the above-described heavy <chain aminc acid
sequence with a sequence having a high homology with
the above-described light chain amino acid sequence, it
i$s possible to select an antibody having a cytotoxic
activity egquivalent to that of each of the above-
described antibedies. Such a homology is generally a
hemelogy of 80% or more, preferably a homology of 90%
or more, more preferably a homology of 95% or more,
most preferably a homclogy of 99% or more. Further, by
comkining an amino acid sequence wherein one to
several amino acid residues are substituted, deleted or
added in the heavy chain or light chain amino acid
sequence, it is also possible to select an antibody
having a cytotoxic activity equivalent to that of each
of the above-described antibodies.

[0078]

The homology between two amino acid sequences can
bé determined using default parameters of Blast
algorithm version 2.2.2 (Altschul, Stephen F., Thomas L.
Madden, Alejandro A. Sch&ffer, Jinghui Zhang, %Zheng
Zhang, Webb Miller, and David J. Lipman (1997), "Gapped
BLAST and PSI-BLAST: a new generation of protein
database search programs"™, Nucleic Acids Res. 25: 3389-

3402) . The Blast algorithm can be used also through
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the Internet by accessing the site
www.ncbi.nlm.nih.gov/blast.
[0079]

In the heavy chain amino acid sequence represented
by SEQ ID NO: 9, 10, 11 oxr 12 in the Sequence Listing,
an amino acid sequence consisting of amino acid
residues 1 to 1% is a signal seguence, an amino acid
sequence c¢onsisting of amino acid residues 20 to 141
is a variable region, and an amino acid sequence
consisting of amino acid residuoes 142 to 471 is a
constant region. The sequence of SEQ ID NO: 9, 10, 11
and 12 are shown in Fig. 3, 4, 5 and 6 respectively.

Further, din the light chain amino acid sequence
represented by SEQ ID NO: 13, 14, 15, 16, 17, 18 or 19
in the Sequence Listing, an amino acid sequence
consisting of amino acid residues 1 to 20 is a signal
sequence, an amino acid sequence consisting of amino
acid residues 21 to 128 is a variable region, and an
amino acid sequence consisting of amino acid residues
129 to 233 is a constant region. The sequence of SEQ
ID NC: 13, 14, 15, 16, 17, 18 and 19 are shown in Fig.
7, 8, 9, 10, 11, 12 and 13 respectively.

[0080]

Further, the antibody of the invention includes a
human antibody which binds to the same epitope as the
M3C antibody. An anti-B7-H3 human antibody refers to a
human antibody having only a sequence of an antibody

derived from a human chromosome. The anti~B7-H3 human
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antibody can be obtained by a method using a human
antibody-producing mouse having a human chromosonme
fragment comprising heavy and light chain genes of a
human antibody (see Tomizuka, K. et al., Nature
Genetics (1997) 16, pp. 133-143; Kuroiwa, Y. et al.,
Nucl. Acids Res., (1998) 26, pp. 3447-3448; Yoshida, H.
et al., Animal Cell Technology: Basic and Applied
Aspects vol. 10, pp. 69-73 (Kitagawa, Y., Matuda, T.
and Tijima, 8. eds.), Kluwer Academic Publishers, 1999;
Tomizuka, K. et al., Proc. Natl. Acad. Sci. usa (2000}
97, pp. 722-727, etc.).

[C081]

Such a human antibody-producing mouse can be
created specifically as follows. A genetically
modified animal in which endogenous immunoglobulin
heavy and light chain gene loci have been disrupted,
and instead, human immunoglobulin heavy and light chain
gene loci have been introduced via a yeast artificial
chromosome (YAC) vector or the like is created by
producing a knockout animal and a Transgenic animal and
mating these animals.

Further, according to a recombinant DNA technique,
by using cDNAs encoding each of such a heavy chain and
a light chain of a human antibody, and preferably a
- vector comprising such cDNAs, eukaryotic cells are
transformed, and & transformant cell which produces a

recombinant human monoclonal antibody is cultured,
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whereby the antibody c¢an also be obtained from the
culture supernatant.

Here, as the host, for example, evkaryotic cells,
preferably mammalian cells such as CHO cells,
lymphocytes, or myeloma cells can be used.

[0082]

Further, a method of obtaining a phage display-
derived human antibody selected from a human antibody
library (see- Wormstone, I. M. et al., Investigative
Ophthalmology & Visual Science. (2002) 43 (7)), pp.
2301-2308; Carmen, S. et al., Briefings in Functional
Genomics and Proteomics (2002), 1 (2), pp. 189~-203;
Siriwardena, D. et al., Ophthalmelogy (2002) 109 (3),
pp. 427-431, etc.) is also known.

For example, a phage display method in which a
variable region of a human antibody is exXpressed on the
surface of a phage as a single-chain antibody (sclPv),
and a phage which binds to an antigen 1s selected
(Nature Biotechnology (2005), 23, (9), pp. 1105-11186)
can be used.

By analyzing the gene of the phage selected based
on the binding to an antigeh, a DNA sequence encoding
the variable region of a human antibody which binds to
an antigen can be determined.

If the DNA sequence of scPv which binds to an
antigen is determined, a human antibody can be obtained
by preparing an expression vector comprising the

sequence and introducing the vector into an appropriate
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heost to express it (WO 92/01047, WO 92/2079%1, WO
93/06213, WO 93/11236, WO 93/19172, WO 95/01438, WO
95/15388, Annu. Rev. Immunol. (199%4) 12, pp. 433-455,
Nature Biotechnology (2005) 23 (89), pp. 1105-1116).

If a newly produced human antibody binds to a
partial peptide or a partial tertiary structure to
which the M30 antibody binds, it can be determined that
the human antibody binds to the same epitope as the M30
antibody. Further, by confirming +that the human
antibody competes with the M30 antibody for the binding
to B7-H3 (that is, the human antibody inhibits the
binding between the M30 antibody and B7-H3), it can be
determined that the human antibody binds to the same
epitope as the M30 antibody even if the specific
epitope sequence or structure has not been determined.
When it is confirmed that the human antibody binds to
the same epitope as the M30 antibody, the human
antibody 1s strongly expected to have a c¢ytotoxic
activity equivalent to that of the M30 antibody.

The chimeric antibodies, humanized antibodies, or
human antibodies cbitained by the above-described methed
are evaluated for the binding property to an antigen by
a known method or the like, and a preferred antibody
can be selected.

[C083]

As one example of another index for use in the

comparison of the properties of antibodies, the

stability of antibodies can be exenplified. The
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differential scanning calorimetry (DSC} 1is a device
capable of gquickly and accurately measuring a thermal
denaturation midpoint temperature (Tm) to be used as a
favorable index of the relative conformational
stability of proteins. By measuring the Tm wvalues
using DSC and comparing the wvalues, a difference in
thermal stability can he compared. It is known that
the storage stability of antibodies shows some
correlation with the thermal stability of antibodies
(Lori Burton, et. al., Pharmaceutical Development and
Technology (2007) 12, pp. 265-273), and a preferred
antibody can be selected by using thermal stability as
an index. Examples of other indices for selecting
antibodies include the following features: the yield in
an appropriate host cell i1is high; and the aggregability
in an aqueous sclution 1s low. For example, an
antibody which shows the highest yield does not always
show the highest thermal stability, and therefore, it
is necessary to select an antibody most suitable for
the administration to humans by making comprehensive
evaluation based on the above-described indices.

[00B4]

In the invention, a modified wvariant of the
antibody is alsc included. The modified variant refers
to a wvariant abtained by subjecting the antibody of the
invention to chemical or Dbilological modification.
Examples of the chemically moedified wvariant include

variants chemically modified by linking a chemical
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moiety to an amino acid skeleton, variants chemically
modified with an N-linked or O-linked carbchydrate
chain, etc. Examples of the biologically modified
variant include variants obtained by post-translational
modification {such as N-linked or O-linked
glycosylation, N- or C-terminal processing, deamidation,
isomerization of aspartic acid, or oxidation of
methionine), and variants in which a methionine residue
has been added to the N terminus by being expressed in
é prckaryotic host cell.

Further, an antibody labeled sc as to enable the
detection or isolation of the antibody or an antigen of
the invention, for example, an enzyme-labeled antibody,
a fluorescence-labeled antibody, and an affinity-
labeled antibody are also included in the meaning of
the modified variant. Such a modified variant of the
antibedy of the invention is useful for improving the
stability and blood retention of the original antibody
of the invention, reducing the antigenicity thereof,
detecting or isclating such an antibody or an antigen,
and so on. | |
[C085]

Further, Dby regulating the modification of a
glycan which is linked to the antibody of the invention
{(glycosylation, defucosylation, etc.), it is possible
to enhance an antibody-dependent cellular cytotoxic
activity. As the technigue for regulating the

modification of a glycan of antibodies, WO 99/54342, WO
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00/61739, WO 02/3:140, etc. are known. However, the
technigque is not limited thereto. In the antibody eof
the invention, an antibody in which the modification of
a glycan i1s regulated is also included.

In the case where an antibody is produced by first
isolating an antibody gene and then introducing the
gene into an appropriate host, a combination of an
appropriate host and an appropriate expression vector
can be used. Specific examples of the antibody gene
inciude a combination of a gene encoding a heavy chain
sequence of an antibody described in this specification
and a gene encoding a 1ight chain sequence thereof.
When a host cell 1is transformed, 1t 4is possible to
insert the heavy chain seguence gene and the light
chain sequence gene into the same expression vector,
and also into different expression vectors separately,

In the case where eukaryotic cells are usad as the
host, animal cells, plant cells, and eukaryotic
microorganisms can be used. As the animal c¢ells,
mammalian cells, for example, simian COS celis (Gluzman,
Y., Cell, (l1981) 23, pp. 175-182, ATCC C{RL-1650),
murine fibroblasts NIH3T3 (ATCC No. CRL-1658), and
dihydrofeclate reductase-deficient strains (Urlaub, G.
and Chasin, L. A., Proc. Natl. Acad. Sci. USA (1980) 77,
pp. 4126-4220) ©f Chinese hamster ovarian cells (CHO

cells; ATCC: CCL-61) can be exemplified.
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In the case where prcokaryotic cells are used, for
example, Escherichia coli and Bacillus subtilis c¢an be
exemplified.

By dintroducing a desired antibody gene into these
cells through <transformation, and culturing the thus
transformed cells in vitro, the antibody can be
obtained. In the above-described culture method, the
yield may sometimes vary depending on the sequence of
the antibody, and therefore, it 1is possible to select
an antibody which is easily produced as a
pharmaceutical by using the yield as an index among the
antibodies having an equivalent binding activity.
Therefore, in the antibody of the invention, an
antibody obtained by a method of producing an antibody,
characterized by including a step of culturing the
transformed host <cell and a step of collecting .a
desired antibody from a cultured product obtained in
the culturing step is also included.

[0086]

It is known that a lysine residue at the carboxyl
terminus of the heavy chain of an antibody produced in
a cultured mammalian cell is deleted (Journal of
Chromatography A, 70h: 129-134 (1995)}, and it is also
known that twoe amino acid residues (glycine and lysine)
at the carboxyl terminus of the heavy chain of an
antibody produced in a cultured mammalian cell are
deleted and a proline residue newly located at the

carboxyl términus is amidated (Analytical Bicchemistry,
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360: 75-83 (2007)) . However, such deletion and
modification of the heavy chain sequence do not affect
the antigen-binding affinity and the effector function
(the activation of a complement, the antibody-dependent
cellular cytotoxicity, aetc.) of the antibody.
Therefore, 1in the invention, an antibody subjected to
such modification is also included, and a deletion
variant in which one or two amino acids have been
deleted at the carboxyl terminus of the heavy chain, a
variant obtained by amidation o¢f the deletion wvariant
(for example, a heavy chain in which the carboxyl
terminal proline residue has been amidated), and the
like can be exemplified. The type of deletion variant
having a deletion at the carboxyl terminus of the heavy
chain of the antibody according to the invention is not
limited to the above variants as long as the antigen=-
binding affinity and the effector function are
conserved. The two heavy chains c¢onstituting the
antibody according to the invention may be of one type
selected from the group consisting of a full-length
heavy chain and the above-described deletion‘variant,
or may be of two types in combination selected
therefromn., The ratio of the amcunt of each deletion
variant can be affected by the type of cultured
mammalian cells which produce the antibody according to
the invention and the culture conditions, however, a
case where one amino acid residue at the carboxyl

terminus has been deleted in Dboth of the two heavy
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chains contained as main components in the antibody
accerding to the invention can be exemplified.
[0087]

As 1isotype cf the antibody of the invention, for
example, IgG {(IgGl, IgG2, IgG3, IgG4) can be
exemplified, and IgGl or IgG2 can be exemplified
preferably.

[0088]

As the function of the antibody, generally an
antigen-binding activity, an activity of neutralizing
the activity of an antigen, an activity of enhancing
the activity of an antigen, an antibody-dependent
celiular cytotoxicity ({ADCC) activity and a complement-
dependent cytotoxicity (CDC) activity can be
exemplified. The function o¢f the antibody of the
invention is & binding activity to B7-H3, preferably an
antibody-dependent cell-mediated phagocytosis (ADCP)
activity, more preferably a cytotoxicity activity
{antitumor activity) to tumor cell mediated by an ADCP
activity. Further, the antibody of the invention may
have an ADCC activity and/or a CDC activity in addition
to an ADCP activity.

[0089]

The obtained antibody can be purified to
homogeneity. The separation and purification of the
antibody may be performed employing a conventional
protein separaticon and purification method. For

example, the antibody can be separated and purified by
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appropriately gelecting and combining column
chromatography, filter filtratien, ultrafiltration,
salt precipitation, dialysis, preparative
polyacrylamide gel electrophoresis, isoelectric
focusing electrophoresis, and the like (Strategies for
Protein Purification and Characterization: A Laboratory
Course Manual, Daniel R. Marshak et al. eds., Cold
Spring Harbor Laboratory Press ({1996); Antibodies: A
Laboratory Manual. Ed Harlow and David Lane, Cold
VSpring Harbor Laboratory (1988)}, but the method is not
limited thereto.

Examples of such chromatography include affinity
chromatography, ion exchange chromatography,
hydrophobic chromatcgraphy, gel filtration
chromatography, reverse  phase chromatography, and
adsorption chromatography.

Such chromatography can be performed employing
liguid chromatography such as HPLC or FPLC.

As a column to be used in affinity chromatography,
a Protein A column and a Protein G columsl can be
exemplified. For example, as a column using a Protein
A column, Hyper D, POR0OS, Sepharose FF (Pharmacia) and
the like can be exemplified.

Further, by using a carrier having an antigen
immebilized thereon, the antibody can also be purified
utilizing the binding property of the antibody to the

antigen.
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[0080]
[Antitumor compound]

The antitumor compound to be conjugated to the
antibody-drug conjugate of +the present invention is
explained. The antitumor compound is not particularly
limited if it is a compound having an antitumor effect
and a substituent group or a partial structure allowing
connecting to a linker structure. When a part or whole
linker 1is <cleaved in tumor cells, the antitumor
compound moiety is released to exhibit the antitumor
effect of the antitumor compound. As the linker is
cleaved at a ccnnecting position to drug, the antitumor
compound 1s released in its intrinsic structure to
exhibit dts intrinsic antitumor effect.

Examples of the antitumor compound can include
deoxorubicin, daunorubicin, mitomycin €, bleomycin,
cyclocytidine, vincristine, wvinblastine, methotrexate,
platinum-based antitumor agent {cisplatin or
derivativeg thereof), taxol or derivatives thereof, and
camptothecin or derivatives thereof (antitumor agent
described in Japanese Patent Laid-Open No. 6-87746).
In the antibody-drug conjugate of the present invention,
exatecan as a camptothecin derivative {((15,95)-1-
amino-9-ethyl-5-fluoro-2, 3-dihydro-9-hydroxy~4-methyl-
1H,12E-benzoldelpyrano[3',4':6,7]indolizino[l, 2~
biquinoline-10,13(9H,15H) ~dione; shown in the following
formula) can be preferably used.

[0091]
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{Formula 43]

£0092]

"Although having an excellent antitumor effect, exatecan
has not been commercialized as an antitumor drug. The
compound can be easily obtained by a known method and
the amino group at position 1 can be preferably used as
a connecting position to the linker structure. Further,
although exatecan can be also released in tumor cells
while part of the linker is still attached thereto, it
is an excellent compound exhibiting an excellent
antitumor effect even in such case.

With regard tc the antibody-drug conjugate, the
number of conjugated drug molecules per antibody
molecule is a key factor having an influence on the
efficacy and safety. Production of the antibody-drug
conjugate 1is performed by defining the reaction
condition including the amounts of use of raw materials
and reagents for reaction so as to have a constant
number 6f conjugated drug molecules, a mixture
containing different numbers of conjugated drug
molecules is generally obtained unlike the chemical
reaction of a low-molecular-welght compound. The

numper of drugs conjugated in an antibody molecule is
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expressed or specified by the average wvalue, that is,
the average number of conjugated drug moclecules.
Unlegs specifically described cotherwise as a principle,
the number of conjugated drug molecules means an
average value except in a case in which it represents
an antibody-drug conjugate having a specific number of
conjugated drug molecules that is included in an
antibody-drug conjugate mixture having different number
of conjugated drug molecules. The number of exatecan
molecules conjugated to an antibody molecule is
centrollable, and as an average number of conjugated
drug molecules per antibody, abcocut 1 to 10 exatecans
can be bound. Preferably, it 1s 2 to 8, and more
preferably 3 to 8. Meanwhile, a person skilled in the
art can-design a reaction for conjugating a required
number of drug molecules to an antibody molecule based
on the description of the Examples of the present
applicatién and can obtain an antibody conjugated with
a controlled number of exatecan molecules.

Because exatecan has a camptothecin structure, it
is known that the equilibrium shifts to a structure
with a closed lactone ring {(closed ring) in an agquecous
acidic medium (for example, pH 3 or so) but 1t shifts
to a structure with an open lactone ring (open ring) in
an agueous basic medium (for example, pH 10 or so). A
drug conjugate being introduced with an exatecan
residue corresponding to the closed ring structure and

the open ving structure is also expected to have the
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same antitumor effect and it 1s needless to say that
any of them is within the scope of the present
invention.

[0093]

[Linker structure]

With regard to the antibody-drug conjugate of the

present invention, the linker structure for conjugating
an antitumor drug bte the antibody is explained. The
iinker has a structure of the following structure:
-L}-12-1FP-NH- (CEz) n'-1*-L°~L°-.
The antibody is connected to the terminal of L!
(terminal opposite to the connection to L2), and the
antitumor drug 1s connected to the terminal of I°
{terminal opposite to the connection to L) .

n' represents an integer of 0 to 6 and is
preferably an integer of 1 to 5, and more preferably 1
to 3.

[0094]
1. Lt

L' is a moiety in the linker represented by the

following structure:

— (Succinimid-3-y1-N) - (CHy) n?-C (=0) -,

~CHz~C (=0) ~NH- (CHz) n’~C (=0) -,

-C(=0) -cyc.Hex (1,4) -CHy- (N-1ly-3-diminiccuS)-, or

-C(=0) - (CHy) n*-C (=0) -

In the above, n? is an integer of 2 to 8, n® is an
integer of 1 to 8, and n?! is an integer of 1 to 8.

[0085]
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In the linker having a structure represented by -

(Succinimid-3-y1-N) - (CHp) n*-C(=0) - of L', "-{Succinimid-
3-yl-N)-" has a structure represented by the following
formula:

[0096]

[Formula 44]
* i
\[jk—w

O
[oo97]

Position 3 of the above partial structure is a
connecting position to the antibody. The bond to the
antibody at position 3 is characterized by bonding with
thioether formation. On the other hand, the nitrogen
atom” at peosition 1 of the structure moiety is connected
to the carbon atom of methylene which is present within
the linker including the structure. Specifically,
{Succinimid-3-yl-N) - (CH) n?-C(=0) -L*~- 18 a structure
tepregented by the following formula {herein,
"antibody-~S-" originates from an antibody).

[0098]
[Formula 45]
Antibody —s
N-= (CHp)n2-C{=0)-1.2-
O
[0099]
In the formula, n? is an inteqger of 2 to 8, and

preferably 2 te 5.
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[0100]

In the linker having a structure represented by -
CHy;-C (=0} -NH- {(CH,)n*-C(=0) - of I1', n® is an integer of 1
to 8, preferably 2 to 6. ‘This linker is connected to
the antibody at its carbon atom of terminal methylene
and has the following structure for connecting by
thicether formation, as with the preceding linker
(Herein, "antibody-S-" originates f£rom an antibody).
Antibody-S8-CH,-C(=0) -NH- (CH,) n*-C(=0) -L*-.

[0101]

In the linker having a structure represented by -
C(=0) -cyc.Hex(1,4) -CH;- (N-1y-3 -diminiccu8)- of L%, "-
(N-1y-3-diminiccu8)-" has a&a structure represented by
the following formuld:

[0102]

[Formula 46]

[0103]

In this strueture meiety, the nitrogen atom at
position 1 is connected to the carbon atom of methylene
present in the linker structure containing this
structure. The carbon atom at position 3 is connected
to the terminal sulfur atom of -8~ (CHy)n®-C{=0)- of L?
in the linker. This moiety -S-(CHy)n®-C(=0)- of L® in
the linker forms a combimed linker structure only with

-C(=0) -cyc.Hex {1, 4) -CHy- (N-1ly-23-diminiccus)- of L' in
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the linker. In the above, "-cyc.Hex({(l,4)-" contained
in the linker represents a 1,4-c¢yclohexylene greup. In
the linker, -C{=0)-cyc.Hex(1l,4)~CHy= {N~1ly=~3~-
diminiccusS)- 1is connected to the antibody with amide
bond formation at its terminal carbonyl carbon (herein,
"antibody-NH~-" originates from an antibody).

[0104]

[Formula 47]

0]

Antibody —nH S-{CHz)n6-C(=O)-LP-
)—Q CHz~N
o

o
[CL05]

The amino group of the antibody for this amide
bond formation is the terminal amine group of a side
chain of a lysine residue 1in the antibody or an amino
group at the N terminal of the antibody. Said linker
of a structure can connect by forming ester bond with
the hydroxy group of an aminog acid in the antibody
other than such amide bond.

The structure moiety "-cyc.Hex(1l,4)-" contained in
said linker may be a divalent saturated cyclic alkylene
group other than the 1,4-cyclohexylene groﬁp, i.e., a
divalent cyclic saturated hydrocarbon group such as a
cyclobutylene group, a cyclopentylene group, a
cycloheptalene group, or a cyclooctalene group, a
divalent aromatic hydrocarbon group such as a phenylene
group or a naphthylene group, or a 5- or 6t-membered

gsaturated, partially saturated, or aromatic divalent
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heterocyclic group containing 1 or 2 hetercatoms.
Alternatively, this moiety may be a divalent alkylene
group having 1 tc 4 carbon atoms. The coeonnection to
the divalent group may cccur at adjacent positions or
at distant positions.

[C106]

In the linker having a structure represented by -
C(=0) - (CHz)n'-C(=0)- as L', n' is an integer of 1 to 8§,
and preferably 2 to 6. This linker is also connected
by amide bond formation at its terminal carbonyl group
with an amino group of the antibody, as with the
linkers mentioned above (see the following formula; in
the structure thereof, "antibody-NH-" originates from
an antibody) .

Antibody-NH-C (=0) - {CH,) n-C (=0) -1.2-.
[0107]

Specific examples of L' in the linker can include
- {8uccinimid-3-y1=~N)} ~CH;CH,~-C (=0) -~
—-(Succinimid-~3-y1l-N) —-CH;CH3CHy-C (=0} —

- {Succinimid-3-y1-N) -CH,CH,CH,CH,~C (=0) -
~(Succinimid—3—yimN)~CH2CH2CHQCH2CH2—C(=O)M
~CH,C (=0) NH-~CHy~C (=0) —,

—CH,C (=0) NH-CH,CH,~C (=0) -

~CH,C (=0) NH-CH,CH2CH,~C (=0) —

—CH2C (=0) NH-CH,CH,CH,CH,~C (=0) —

~CHC (=0) NH-CHCH,CH,CH,CH,—C (=0) -
~C{=0})~cyc.Hex(1,4)~CHy~(N-ly=3~diminiccus) -

-C{=0) ~Aryl-CHz- (N~ly-3-diminiccus) -
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~C (=0) —cyc.Het-CHy- (N-1ly-3-diminiccuS})~

—C (=0) ~CHzCH>-C (=0) -

~C (=0) -CH3CH,CH;,~C (=0} -

~C (=0} ~CHyCH3CHCH,-C {=0]) -

~C (=0} ~CH;CH,CH;CH2CH,-C (=0) —

—C (=0) ~CH;CHoCH,CH2CH2CH,-C (=0) —.

{(Aryl represents a divalent aromatic hydrocarbon group,
and cyc.Het represents a divalent cyclic heterécyclic
group} .

[0108]

2. 1%

12 is a linker represented by the following
structure:
~NH- (CHpCH20) n°~CH,~CH,~C(=0) -, or
-S= (CHz) n®~C (=0) -,

L? may not be present, and in such a case, L% is a
single bond. In the above, n® is an integer of 1 to &,
and n® is an integer of 1 to 6.

[0109]

In the linker having a structure of -NH-
{CH,CH,0) n°~CHz~CH,~C (=0) - as %2, n® is an integer of 1
te 6, and preferably 2 to 4. This moiety in the linker
is connected to L' at its terminal amino group and is
connected to 1 at its carbonyl group at the other
Lerminal.

[0110]
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In the 1linker having a structure of -5- (CH,) n®-
C(=0)- as L% n® is an integer of 1 to 6, and
preferably 2 to 4.

[0111]

Specific examples of L2 can include
~NH~CH;CH,O0~CH3CH,~C{=0} -,
~NH-CHpCH30-CH,CH,0-CH,CHy~-C (=0) —,
—NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,-C (=0) -,
—NE-CH,CH;0-CH,CH,0~CHyCH;O~CH3CH0~CHCH,~C (=0) —,
~NH~CH;CH;0-CHzCH0~-CHCH,O-CH2CH;0-CHCH20~-CHCH,-C (=0) —,
~NH;CHZCH20-CHZCHZO"CH2CH20—CH2CH20—CH2CHgO—CH2CH204CH2CH2~
C(=0)-.

[0112]

When I? is ~-8-{(CH)n®-C(=0)-, I} to be combined
therewith is ~C{=0)~-cyc.Hex (1,4)-CH;- (N-1y-3-
diminiccuS)~. Specific examples of -L'-L%- can include
~C(=O)~cyc.Hex(1,4)~CHZ—(N"ly—3—diminiccuS)~S~CHyy
C{=0}-
~C(=0) -cyc.Hex {1l,4})-CHy- (N-1ly—-3-diminiccul) ~-5-CH,CH;-

C (=0} -
ﬂC(=O)~cyc.Hex(l,4)~CH2—(Nﬂly~3wdiminiccu8)—S—CH%H@CHZ—
C(=0)-

-C{(=0)-cyc.Hex(1l,4)-CH;~ (N-ly-3-diminiccuS) -8~
CH;CHCHRCH,—-C (=0} -
-C(=0)-cyc,Hex (1,4} -CH,- (N-1y—-3~diminiccuS)-5-
CHR,CH,CH3CHoCH,-C (=C) ~

~C (=0} ~cyec.Hex {1,4)~CHy~ (N-1ly-3-diminiccus8) -S~

CHQCHQCHchQCHQCHQ—C (:O) -
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[0113]
3. LF

The linker L° is a peptide residue consisting df 2
to 7 amino acids. Specificaliy, it consists of an
oligopeptide residue in which 2 to 6 amino acids are
linked by a peptide bonding. The linker L1F is
connected to L? at its N terminal and is connected to
the amino group of -NH-({CHz)n'-L*-LP-L°-moiety of the
linker at its C terminal. The amino acid constituting
L¥ in the linker is not particularly limited, however,
examples thereof include an L- or a D-amino acid,
preferably an L-amino acid. And, it can be an amino
acid having a structure such as B-alanine, &-
aminccaproic acid, or Y-aminobutyric acid in addition
te an a-amino acid, further,” it can be a non-natural
type amino acid such as N-methvlated amino acid.
[01141

The amino acid sequence of ' is not particularly
limited, but examples of the constituting amino acid
include phenylalanine {Phe; F), tyroesine (Tyr; Y},
leucine (Leu; L}, glycine (Gly:; G), alanine (Ala; A),
valine (Val; V), Llysine (Lys; K), citrulline (Cit),
serine (8er; S8), glutamic acid (Glu; E), and aspartic
acid (Asp; D). Amecng them, preferred examples include
phenylalanine, glycine, wvaline, lysine, c¢itrulliine,
serine, glutamic acid, and aspartic acid. Depending on

the type of the amino acid, drug release pattern can be
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controlled. The number of the amino acid can be
between 2 to 7.
[0115]

Specific examples of LY can include
~GGEF -
~DGGF~
~ {D-)}D-GGF-
~-EGGF-

-GGFG~

~S5GGEF-

-KGGF-

-DGGEFG-

~GGFGG~

-DDGGEG-

-KDGGF G~

~GGFGGGE~

{in the above, " (D-)D" represents a D-aspartic acidl.
Particularly preferred examples of L* for the antibody-
drug conjugate of the present invention can include -
GGFG-.

(0116}

In the structure represented by -NH-{(CH;)n'- within
the linker, n' is an integer of .0 to 6 and is
preferably an integer of 1 to 5, and more preferably 1
to 3. The amino group of this moiety is connected to
the C terminal of L° in the linker.

[C117]

4. 12
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The linker L* is represented by any of structures
-C(=0)-NH-, -NR'-(CHy)n’~, and -0- or is a single bond.
In the above, n’ is an integer of 1 to 6, R' is a
hydrocgen atom, an alkyl group having 1 to & carbon
atoms, - (CHz)n®-COOH, or -(CH.)n’-OH, n® iz an integer
of 1 to 4, and n® is an integer of 1 to 6.

The amide structure ~C(=0)-NH- within likner L®* 1is
connected to L at its nitregen atom side. In the
structure moiety of -NR!'-(CH;)n’~ witthin L® n’ is an
integer of 1 to &, and preferably 1 to 3. This moiety
is connected to IP at its methylene side. R' is a
hydrogen atom or an alkyl group having 1 to 6 carbon
atoms. The alkyl group having 1 to 6 carbon atoms may
be linear or branched. Examples thereof can include a
methyl group, an ethyl group, a propyl group, an
isopropyl group, & butyl group, an isobutyl group, a
sec~butyl group; a tert-butyl group, a pentyl group, an
isopentyl group, a 2-methylbutyl group, a neopentyl
group, a l-ethylpropyl group, a hexyl group, an
isohexyl  group, a 4-methylpentyl  group, a 3-
methyipentyl group, a 2Z2-methylpentyl gxoup, a 1-
methylpentyl group, a 3,3-dimethylbutyl group, a 2,2~
dimethylbutyl group, a 1,1l-dimethylbutyl group, a 1,2-
dimethylbutyl group, a 1,3-dimethylbutyl group, a 2,3-
dimethylbutyl group, and a 2-ethylbutyl group. Of them,
a methyl group or an ethyl group is preferred. When R!
has a structure represented by -(CHy)n®-cool, n® is an

integer of 1 to 4, and preferably 1 or 2. When R* has
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a structure represented by = (CH,)n’~OH, n’ is an integer
of 1 to 6, and preferably 1 or 2. R* is preferably a
hydrcgen atom, a methyl group, an ethyl group, -CH;COQH,
-CH,CH,-CCOH, or =CH;CH--OH, and more preferably a
hydrogen atom, a methyl group, or -CHCOOH. It 1is
further preferably & hydrogen atom. The L* moiety of
the linker may be -0- or a single bond.

[0118]

5. L°

The linker L” is any of structures —CRZP%Q)—, -0-,
and ~NR'’- or is a single bond. In the above, R? and R’
egach independently represents a hydrogen atom, an alkyl
group having 1 to 6 carbon atoms, - (CH;)n®-NH,, -
(CH,) n®-COOH, or -{CHz)n°~OH, R? is a hydrogen atom or
an alkyl group having 1 to 6 carbon atoms, n® ils an
integer of 0 to 6, n” is an integer of 1 to 4, and n°
is an integer of 0 to 4. When n® or n® is 0, R* and R’
are not the same each other.

When each of R? and R? is an alkyl group, this
alkyl group is idnterpreted as defined in the alkyl
group of R'. When R? and R’ has a structure of - (CHz)n*-
NH;, n® is an integer of 0 to 6, and preferably 0, or
is 3 to 5. When n* is 0, R* and R® are not the same as
each other. When R?® and R® has a structure of - (CH,)n"~
COOH, n® is an integer of 1 to 4, and preferably 1 or 2.
When R? and R’ has a structure of -(CH,)n®-0H, n® is an

integer of 0 to 4, and preferably 1 or 2.
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Each of R? and R® is preferably a hydrogen atom, a
methyl group, an ethyl group, =-NH;, =CH;CH,CH;NH,,
CHCH,CHCHNH,, -CH;CH2CHoCHoCH,CHyNH,, =CH.COOH, -CH,CHy-
COCH, ~CHxO0H, or -CHzCH,-OH, and more preferably a
hydrogen atom, a methyl group, -NH,, -CH;CH,CH,CH,NH,, -~
CH;COOH, -CH;CH;-COOH, -CH,0OH, or -CH,CH,-0OH. They are
further preferably hydrogen atoms.

When R* is an a.lkyl group having 1 to 6 carbon
atoms, this alkyl group 1is interpreted as defined in
the alkyl group of R'. R? is preferably a hydrogen atom
or a methyl group, and more preferably a hydrogen atom.
[0119]

Specific examples of the structure represented by

-NH- (CH;)n'-12-1°~ as the linker can include

~NH-CH;-
~NH-CH (-Me} -
~NH-C (~Me) 4y~

~NH-CH,~CHMe-

-NH~CH (-CH,0H) -

~-NH-CH (~CH,COQH) ~

~NH-CH (~CH,CH,COCH) -
NH-CH (-CH,CH,CHoCH,NH, ) —
~-NH-CH,CH,-
~NH~CHy=0~CHy~
~NH-CHzCH,—0-
~NH~CH,CHz~0-CHjy-
~NH-CH,CH,C (~Me) -

~NE~-CH;CH,NH—
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~NH-CHCHNH-CHp~
-NHE~CH,CHsNMe-Cliz—
~-NH-CH,CH;NH-CH,CH>~
~NH-CH,CH,NMe—-CH,CH,~
-NH-CH,CH,N{-CHyCOCH) —CHy~
-NH-CH,CH,N (~CH,CH,0H) ~CHz—
-NH~-CH,CHaN (~CH,CH,0H) -CHCHy—
-NH-CH,CH»CH,C {=0} -NHCH (-CH>CH) -
—NH-CH3CH»CH»C (=0) ~-NHCH (-CH,COOH) -
-NH-CH,;CH;CH,C (=0) -NHCH (~CH;CH3CH,CHNE;y) —
-NH-CH,CHCH,~
-NH-CH,CH,CH,CHy—
-NH-CH,CH;CH-CH,CH;—
-NH-CH,>CH,CH,CH,CH (NH;) —-.
[0120]

Of them, preferred examples thereof can include
~NH-CH;,-
~-NH-CH,-CH (Me) -
-NE-CH (-CH0H) -
-NiH-=CH {~CH;CH,COCH) -
—-NH-CH;CHo—
~NH-CHy-0—CH,-
~NH-CH;CH-0-
-NH-CH,;CH;-6-CHjy-
~NH~-CH;CH,C (-Me) 52—
-NH-CHCH;NH~
~NH-CH,;CHy;NH~CHy~

-NH~CH2CHyNMe-CH,—
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~NH~-CH,CH;NMe~CH,CH,~
~NH-CH,CH3N {-CH,COOH) —CH,~
-NH-CH,CH,N (~-CH,CH,0H) ~CHz~
~NH-CH,CH,N (~CH,CH,0H) ~CHCHp—
~NH-CH,CH;CH,C (=0) ~NHCH (-CH20H) -
~NH~CH;CH,CH»C {=0) ~NHCH (-CH.COQH) -
~NH-CH,CH,CHy-
~NH-~CH,CH,CH,CH,~
-NH-CH,CH>CH,CH,CH,—.
[C121]

More preferred examples thereof can include
—NH-CH2—
-NH~-CH,CH4—
~NH-CH,-0-CHy-
-NH-CH,CH;—-0O-
~NH~-CH,CH;-0-CH,~
-NH-CH;CH;NH-
~NH~-CH3CH,NH—-CH,—
~NH-CH,CHsN (-CH,COOCH) —CH;,-
-NH-CH;CH,N (-CH;CH,OH ) -CH,CH,—
-NH-CH,CH;CH3C (=0) ~-NHCH {~-CH,COQHY) -
~NH~CE,CH,CHy—
-NH-CH,CH,CH;CH,—
-NH-CH,CH;CH;CH,CH,- ..
[0122]

Further preferred examples thereof can include
-NH- {(CH3z) 53—,

-NH-CHy—-0~CHs-, and
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~NH- (CHZ) Z—O“CHZ"' .

[0123]
6. LS

The linker L° is -CHy~ or -C(=0)-. Said linker is
connected to the antitumor compound. L° of the linker

is more préferably ~-C(=0)-.
[0124]

In the linker, the chain length of -NH-(CH,)n'-L2-
L°-1L° is preferably a chain Length of 4 to 7 atoms, and
more preferably a chain length of 5 or 6 atoms.

[0125]

With regard to the antibody-drug ceonjugate of the
present invention, when it is transferred to the inside
of tumor cells, the linker moiety is cleaved and the
drug derivative having a structure represented by NH,-
(CHz) n'-L*-L”~L°- (NH-DX) is released to express an
antitumor acticn. Examples of the antitumor derivative
exhibiting an antitumor effect by releasing from the
antibody-drug conjugate of the present invention
include an antitumor derivative having a structure
moiety in which the structure represented by -NH-
(CH;) n'-12-1°- of <the linker is bound with L° and has a
terminal amino group, and the particularly preferred
include the followings.

NH;—CHpCH,-C (=0) —~ (NH-DX)
NH;~CH;CH,CH-C (=0) — (NH-DX}
NH;—-CHz~0-CH3-C {(=0) - (NH-DX)

NHy=~CHCH;-0-CHy—C (=0) ~ (NH~DX)
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Meanwhile, in case of NH;-CHy~0-CH;~C{(=0)~ (NH-DX),
it was confirmed that, as the aminal structure in the
molecule 1is wunstable, 1t again wundergoes a self-
degradation to release the following
HO-CH3~C (=0) - {(NH-DX} ., Those compounds can be also
preferably used as a production intermediate of the
antibody-drug conjugate of the present invention.

[0126]

For the antibody-drug conjugate of the present
invention in which exatecan is used as a drug, it is
preferable that the drug-linker structure moiety having
the following structure [—-L*-~L*-T°-NH-(CH)n'-L®-I°-1.5-
(NH-DX)] is connected to an antibody. The average
conjugated number of the drug-linker structure moiety
per antibody can be 1 to 10. Preferably, it is 2 to 8,
and more preferably 3 to 8.
= (Succinimid-3-yl-N)~CH;CHy—C (=0) ~-GGFG-NH-CH,CH3~C (=0) -
{NH~-DX)

- (Succinimid-3-yl1-N)-CH;CH,-C (=0) -GGFG~-NH~CH,CH,CH,~
C({=0)—-{NH-DX)
-(Succinimid-3~y1-N)-CH;CH,;CH;CH3CH~C {=0) ~GGFG-NH-
CH2CH,—-C (=0) — {NH-DX) |

—(Succinimid-3-y1-N) ~CH;CH;CH2CHLCH,—C (=0) ~-GGFG-NH-
CH3CH,CH,~C (=0) ~ (NH-DX)

- (Succinimid-3-y1-N)-CH;CH;CH,CH,CH;—C (=0) -GGFG-NH-
CHyCHRCH2CHoCH,~C (=0) - (NH~DX)
~{Succinimid-3-y1-N}-CHyCH,CH;CH,CH;~C (=0) ~-GGFG-NH~CH,-0—

CHz—-C (=0) - (NH~DX)
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-~ (Succinimid-3-y1-N)-CH;CH;CH2CH3CH,—-C (=0) —GGﬁ‘G—NH—
CH»CH,-0-CH;3~C (=0) - (NH~DX)
- (Succinimid-3-y1~N} ~CH2CHz~C (=0} ~NH~CH;CH,O-CH2CH,0~
CH2CH,—C (=Q) ~GGFGE~NH-CH;CH,;CH»—-C (=0} - (NH-DX)
- (Sucecinimid-3-yl-N)-CH,CH,~-C (=0) -NH-CH2CH,0-CH;CH, 0~
CH,CH,—C (=0} -GGFG~NH~CH;CH,~C (=0) -~ (NH-DX)
~{Succinimid-3-y1-N)~-CHyCH;—-C (=0} -NHE-CH,CH,0-CH,CH,0-
CH,CH,0-CHRCH20-CH:CH3~C {=0) ~GGFG-NH-CH,CH;CH,~C (=0} — (NH~
bX)
- (Succinimid-3-yl-N)} -CH2CH,;~C (=0) -NH-CH;CH,0-CH3CH0-
CH,CH,0-CHCHpO0~CH3CH~C (=0) = GGFG-NH-CH3CHy—C {=0) - (NH-DX)
—CH;-C (=0) -NH-CHCH,-C (=0} ~GGFG-NH-CH»CH,CH,~C (=0) ~ (NH-
DX)
-C(=0) ~CH,CH,CH,CH;CH,CH,~C (=0) ~GGFG-NE-CH,CHCH,-C (=0) -
(NH~DX)
-C(=0) ~cyc.Hex{1,4) ~CHy- (N-1ly~3-diminiccuS) -S-CH,;CH;-
C (=0) —GGFG-NH-CH2CH>CH;=C (=0) — (NE-DX}

Among them, the more preferred are the followings.
-(Succinimid-3-y1-N) -CH,CHy—C (=0) -GGFG-NH-CH,CH,CH>~
C (=0) — (NH-DX)
- (Sucéinimid—S—yl—N) —CH,CHCH2CH2CE~C (=0} ~GGEFG-NH-
CHCH,CH,~C {(=0) - (NE—DX) |
- (Succinimid-3-y1-N)~CHyCHzCH,CH,CHy~C (=0) ~GGFG-NH-CH,-0-
CHp~C (=0) = {(NH-DX) ‘
- {(Succinimid-3-y1-N) -CH,CHzCH,CHyCH,~C {=0) ~GGFG~NH~
CH;CH2~0=CHy~C (=0) ~ (NH-DX)
—(Succinimid-3-y1-N) -CH;CH;-C {=0) -NHE-CH2CH;0-CH;CH;0-

CH3CH,—-C (=0) ~GGFG-NH-CH;CH,CH,—-C (=0) - (NH—-DX)
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- {Suceinimid-3-y1-N) ~CH;CHs-C (=0} -NH-CH,CH,0~-CHCH,0-
CH;CH20~CHCH,0~CH;CH,—C (=0} ~GGFG-NH~CE,CH,CH;-C (=0) - (NH~
DX)

~CHy—C (=0) ~NH-CH,CH;~C (=0) ~GGFG-NH~CH,CH,CH,~C (=0) — (NE-
DX)

-C (=0} —CH;CHCHCH,CH»CH»-C (=0) —GGFG-NH-CH,CH;CH;~C (=0) -
{NH-DX)

-C(=0)=-cyc.Hex(1l,4)-CHy—{N-ly-3-diminiccu3) -5-CH,CH,~
C{=0) ~GGFG-NH-CH>CH,CH,—-C {(=0) — (NH-DX) .

The particularly preferred are the followings.
~(Succinimid-3-y1-N) -CHyCHCH,CHRCH,~C {=0) -GGFG-NH-CH,-0-
CH;—-C (=0) ~ (NH-DX)

—{Succinimid-3-y1-N) -CH,CH,CH;CH,CH,~C (=0) ~-GGFG-NH-
CHCHy—0-CHz~C (=0) - (NH-DX)

- (Succinimid-3-y1l-N) -CHCH;-C (=0) -NH-CHCH,0-CHE,CH;0~-
CHoCH,—C (=0) ~GGFG-NH-CHCH,CH,—C (=0) = {(NH~DX}) .

[0127]

With regard to the linker structure for
conjugating the antibody and a drug in the antibody-
drug conjugate of the present application, the
preferred linker can be constructed by connecting
preferred structures shown for each part of the lih.ker
explained above. As for the linker structure, those
with the following structure can be preferably used.
Meanwhile, the left terminal of +the structure is a
connectiong position with the antibody and the right
terminal is a connecting position with the drug.

- {8uccinimid~3-y1-N) -CHyCHy~C (=0) ~GGFG-NH-CH2CHz~C (=0) -
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- {Succinimid-3-y1-N)~CHyCH;~C (=0) ~GGFG-NH-CH,CH;CHy—~
C{=0)~
—{Succinimid=-3-y1-N) -CHyCH;CH,CH;CHp~C (=0) —GCFG-NH~
CHzCHz-C(=0) -
- {Succinimid-3-y1-N)-CHy;CH,CH3CECH;—C (=0} -GGFG-NH~
CH,CH,CH;~C (=0) -
- (Succinimid-3-y1~N) -CH;CH,CH,CH;CHy-C (=0) ~GGFG-NH-
CH,CH3CHCHRCH,~C {=0) -
~-(Suecinimid-3-y1l-N)~CH;CH;CH,CH3CH,—C {=0) ~-GGFG-NH-CH;-0-
CHy=C (=0} ~
—{Succinimid-3~yl-N) ~CHs;CH2CH,CH»CHy~-C (=0} -GCFG-NH~
CH,CHy~0~CH3-C {=0) -
-(Succinimid-3-vy1-N)-CH;CH;-C (=0) ~-NH~CH;CH20~CH3;CH2C~
CH;CH;~-C (=0) -GGFG-NH-CH,CH;CH,-C (=0) -
- (Succinimid-3-y1-N) -CH;CH;~C {=0) -NH-CH,CH,0-CH>CH;0-
CHE,CHy~C (=0) -GGFG~NH~CH,CH,»~-C (=0) -
-{8uccinimid-3-y1-N) ~CH2CH,—C (=0) ~-NH-CHCH,0-CH,CH,0-
CHgCHgO”CHZCHzo—GHZCHg—C {(=0) ~GGFG~-NH~CH,CH,CH»-C {(=0) -
- {Succinimid~-3~-yl-N) -CHyCH;-C (=0) ~-NH-CH2CHz0~CH;CH»O—
CH,CH,0O-CH;CH,;0-CH2CHe~C (=0} ~GGFG-NH-CH,CH,—-C (=0) -
~CH4~C (=0) “NH-CH,CH;—C (=0) ~GGFG-NH-CH,CH,CH>-C (=0) -
—-C (=0) =CH,CH,CH4CH,CH,CH,~C (=0) ~GGFG~NH-CH;CH2CH»-C (=0) -
-C(=0) ~cyc.Hex (1,4)-CHz;~ (N-ly-3-diminiccuS)~35~CHCHy~
C{=0) ~GGFG-NH-CH>CH,CH,~C (=0} ~

Among them, the more preferred are the followirgs.
-{Succinimid=3-y1-N) -CHzCH»-C (=0) ~GGFG-NH-CH,CH,CH2~—

C(=0)~-
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- (Succinimid-3-y1-N)-CH;CH,CH,CH,CH,—C (=0) ~GGFG-NH-
CH,CH,CH,-C (=0) -

-{Succinimid~-3~y1-N)-CH;CH;CH,CH,CH,—C (=0) ~-GGFG~NH~-CH,~0-
CH,—C (=0) -

- (Suceinimid-3-y1~N) -CH;CH;CHCH2CH-C (=0} ~GGFG-NH-
CH;CH;=0=~CH,-C (=0) -

- (Succinimid=3-yl-N}-CHyCH;-C (=0Q) -NH~-CH;CH;0-CH;CH,0~-
CH2CH,—-C (=0) ~GGF'G~-NH-CH;CH;CH,~C (=0) -

- {Succinimid-3-y1l-N)-CH;CH,—C (=0) -NH-CHCH;0~-CHzCH0~
CH2CH;0—-CHCH20-CHCH;~C (=0} —-GGFG-NH-CH;CH,CH,-C (=0) -
-CH;-C (=0) -NH-CH;CH,;~C (=0) ~GGFG~-NE-CHCH,CH>~-C {=0) -

- (=0) —CH3CH,CHyCH,CH2CH-C (=0) —GGFG-NH-CHCHCH,—C (=0) -
-C(=0)-ecyc.Hex (1,4)-CH;~ (N-ly~3-diminiccus)-3-CHyCHjy-
C (=0) ~GGFG-NH-CH,CH,CHp~C (=0) — .

The particularly preferred include the followings.
- (Succinimid-3-y1-N)} -CHyCHyCH,CHCHy~C (=0) ~GGFG-NH-CH,~0-
CHy;~C (=0) -

- {8uccinimid-3~yl-N)~-CH;CH;CH,CH;CH;—-C {=0) —GGFG-N~-
CH2CH2—-0-CH~C (=0) -

~{Succinimid-3-yl1-N)-CH;CH3-C {(=0) -NE-CE;CH0-CHCHC~
CH2CH;~C (=0) ~GGFG-NH-CH,CH,CH;—C (=0) —.

[0128]

[Producticon method]

Next, explanations are given for the
representative method for producing the antibody-drug
conjugate of the present invention or a production
intermediate thereof. Meanwhile, the compounds are

hereinbelow describad with the compound number shown in
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each reaction formula. Specifically, they are referred
to as a "compound of the formula (1)", a "compound (1)",
or the like. The compounds with numbers other than
those are also described similarly.
[0229]
1. Production method 1

The antibody-drug conjugate represented by the
formula (1) in which the antibody is bound +to the
linker structure via thicether can be produced by the
following method, for example.
[0130]
[Formula 48]

AB

1P 1 a2 b e ! 3a 1.2 p 1 a b ¢
L L -NHACH ) L L -L~(NH-DX) —————>  AB-L-L-L-NH-{CH_}n -L'-L -L-(NH-DX)

2 1

[0131]
[In the formula, AB represents an antibody with a
sulfhydryl group, and L' represents L' linker structure
in which the linker terminal is a malelmidyl group
(formula shown below)
[0132]
[Formula 49]

o]
x* —N [

0
[0133]
{(in the formula, the nitrogen atom dis the connecting

position)
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or the terminal is halogen, and represents a group in
which the -(Succinimid-3-yl-N)- moiety in -{Succinimid-
3-y1-N) - (CH;)n*-C(=0) -~ of L' is a waleimidyl group or a
halogen-CH,C (=0) NH- (CHz) n®-C {=0) - group in which
terminal methylene in -CH,C{=0)NH- (CH,)n’>-C(=0)~ of 1L
is halogenated to form haloacetamide. PFurther, the -
(NH-DX) represents a structure represented by the
following formula:

[0134]

[Formula 50]

[0135]

and it represents a group that is derived by removing
one hydrogen atom of the amina group at position 1 of
exatecan. Further, the compound of the formula (1) in
the above reaction formula is described as a sgtructure
in whi¢h one structure moiety from drug to the linker
terminal connects to one antibody. However, it is only
the description given for the sake of convenience, and
there are actually many cases in which a plurality of
the structure moieties are connected to one antibody
molecule. The szame applies to the explanation of the

prodiuction method described below.]
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[013¢]

Specifically, the antibody-~drug conjugate (1) can
be produced by reacting the compound (2), which is
obtainable by the method described below, with the
antibody (3a) having a sulfhydryl group.

The antibody (3a) having a sulfhydryl group can be
obtained by a method well known in the art (Hermanson,
.7, Bioconjugate Technigues, pp. 56-136, pp. 456-493,
Academic Press (1996)). Examples include: Traut's
reagent is reacted with the aminc group of the
antibody; N-succinimidyl S-acetylthioalkanocates are
reacted with the aminc group of the antibody followed
by reaction with hydroxylamine; after reacting with N-
succinimidyl 3-(pyridyldithio)propionate, the antibody
is reacted with a reducing agent; the antibody is
reacted with a reducing agent such as dithiothreitol,
Z-mercaptoethanol, and tris (2-carboxyethyl)phosphine
hydrochloride (TCEP) to reduce the disulfide bond in a
hinge part in the antibody to form a sulfhydryl group,
but it is not limited thereto.

Specifically, using 0.3 to 3 molar equivalents of
TCEP as a reducing agent per disulfide in hinge part in
the antibody and reacting with the antibody in a bruffer
solution containing a chelating agent, the antibody
with partially or completely reduced disulfide in hinge
part in the antibody can be cbtained. Examples of the
chelating agent inc¢lude ethylenediamine tetraacetic

acid (EDTA) and diethylenetriamine pentaacetic acid
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(DTPA). It can be used at concentration of 1 mM to 20
mM. Examples of the buffer sgolution which may be used
include a solution of sodium phosphate, sodium borate,
or sodium acetate. As a sgpecific example, by reacting
the antibody with TCEP at 4°C to 37°C for 1 to 4 hours,
the antibody (3a) having partially or completely
reduced sulfhydryl group can be obtained.

Meanwhile, by performing the reaction for adding a
sulfhydryl group to a drug-linker moiety, the drug-
linker moiety can be conjugated by a thioether bond.

Next, using 2 to 20 molar equivalents of the
compound (2) per the antibody (3a) having a sulfhydryl
group, the antibody-drug conjugate (1) in which 2 to 8
drug molecules are conjugated per antibody can be
produced. Specificaliy, it 4is sufficient that the
solution containing the compound (2) dissolved therein
is added to a buffer solution containing the antibody
(3a} having a sulfhydryl group for the reaction.
Herein, examples of the buffer solution which may be
used include sodium acetate solution, sodium phosphate,
and sodium borate. pH for the reaction is 5 to 9, and
more preferably the reaction is performed near pH 7.
Examples of the solvent for dissolving the compound (2)
include an organic solvent such as dimethyl sulfoxide
(DMSO)}, dimethylformamide (DMF), dimethyl acetamide
(DMA) , and N-methyl-2-pyridone (NMP). It is sufficient
that the organic solvent solution containing the

compound (2) dissolved therein is added at 1 to 20% v/v
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to a buffer solution containing the antibody (3a)
having a sulfhydryl group for the reaction. The
reaction.temperature is 0 to 37°C, more preferably 10
to 25°C, and the reaction time is 0.5 to 2 hours. The
reaction can Dbe terminated by deactivating the
reactivity of unreacted compound {2) with a thiol-
containing reagent. Examples of the thiol-containing
reagent include cysteine and N-acetyl-L-cysteine (NAC).
More specifically, 1 to 2 molar equivalents of NAC are
added to the compound (2) used and, by incubating at
room temperature for 10 te 30 minutes, the reaction can
be terminated.

The produced antibody-~drug conjugate (1) can be
subjected to, after concentration, buffer exchange,
purification, and measurement of antibody concentration
and average number of conjugated drug molecules per
antibody molecule according to commen procedures
described below, identificaticn of the antibody-drug
cenjugate (1) .

[0137]
Common procedure A: Concentration of aqueous solution
of antibody or antibody~drug conjugate

To a Amicon Ultra (50,000 MwWCo, Millipore
Corporation) container, a solution of antibody or
antibody-drug conjugate was added and the solution of
the antibody or antibody-drug conjugate was

concentrated by centrifugation {centrifuge for 5 to 20
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minutes at 2000 G to 3800 G) wusing a centrifuge
(Allegra X-15R, Beckman Coulter, Inc.).
Common procedure B: Measurement of antibody
concentration

Using a UV detector (Nanodrop 1000, Thermo Fisher
Scientific Inc.), measurement of the antibody
concentration was performed according to the method
defined by the manufacturer, At that time, 280 nm
absorption coefficient different for each antibody was
used (1.3 mImg*em™ to 1.8 mLmg fem™) .
Common procedure C-1: Buffer Exchange for antibody

NAP-25 column (Cat. No. 17-0852-02, GFE Healthcare
Japan Corporation) using Sephadex G-25 carrier was
equilibrated with phosphate buffer (10 mM, pH 6.0) (it
is referred to as PBS6.0/EDTA in the specification)
containing sodium chloride {137 mM) and ethylene
diamine tetraacetic acid (EDTA, 5 mM) accerding to the
method defined by the manufacturer's instruction manual.
Aqueous solution of the antibody was applied in an
amount of 2.5 mL to single NAP-25 column, and then the
fraction (3.5 mL) eluted with 3.5 mL of PBS6.0/EDTA was
collectedq The resulting fraction was concentratéd by
the  Common procedure A, After measuring the
concentration of the antibody using the Common
procedure B, the antibody concentration was adjusted to
10 mg/mL using PBS6.0/EDTA.

Common procedure C-2: Buffer Exchange for antibody
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NAP-25 column (Cat. No, 17-0852-02, GE Healthcare
Japan Corporaticn) using Sephadex G-25 carrier was
equilibrated with phosphate buffer (50 mM, pH 6.5) (it
is referred to as PBS6.5/EDTA in the specification)
containing sodium chloride (50 mM) and EDTA (2 mM)
according to the method defined by the manufacturer.
Aqueous solution of the antibedy was applied in an
amount of 2.5 mlL to singlé NAP-25 column, and then the
fraction (3.5 mL) eluted with 3.5 mL of PBS6.5/EDTA was
collected. The resulting fraction was concentrated by
the Common procedure Al After measuring the
concentration of  the antibody using the Common
procedure B, the antibody concentration was adjusted to
20 mg/mL using PBS6.5/EDTA.

Common procedure D-1: Purification of antibody-drug
conjugate

NAP-25 column was egquilibrated with any buffer
selected from commercially available phosphate buffer
(PBS7.4, Cat. No. 10010~-023, Invitregen), sodium
phosphate buffer (10 mM, pH 6.0; it is referred to as
PB36.0) containing sodium chloride (137 mM), and
acetate buffer containing sorbitol (5%) (10 mM, pH 5.5;
it is referred to as ABS in the specification).
Agqueous solution of the antibody-drug conjugate
reaction was applied in an amcunt of about 1.5 mL to
the NAP-25 column, and then eluted with the buffer in
an amount defined by the manufacturer to collect the

antibody fractiocn. The collected fraction was again
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applied to the NAP-25 column and, by repeating 2 to 3
times in total the gel filtration purification process
for eluting with buffer, the antibody~-drug conjugate
excluding non-conjugated drug linker and a low-
molecular-weight compound {tris(2-
carboxyethyl)phosphine hydrochloride (TCEP), N-acetyl-~
L-cysteine (NAC), and dimethyl sulfoxide) was obtained.
Common procedure E: Measurement of antibody
concentration in antibody-drug conjugate and average
number of -conjugated drug molecules per antibody
molecule.

The conjugated drug concentration in the antibody-
drug conjugate can be calculated by measuring UV
abscorbance of an aqueous soclution of the antibody-drug
conjugate at two wavelengths of 280 nm and 370 nm,
followed by performing the calculation shown below.

Because the total absorbance al any wavélength is
equal to the sum of the absorbance of every light-
absorbing chemical species that are present in a system
ladditivity of absorbance], when the molar absorption
coefficients of the antibody and the drug remain the
same before and after.conjugation between the antibedy
and the drug, the antibody concentration and the drug
concentration in the antibody-drug conjugate are

expressed with the fellowing eguations.

Azgo = Ap,280 + BAa,200 = €p,280Cp + &a,280Ca Equation (1)

A3z70 = Ap,3zr0F Ap,370 = €p,370Cp + &a,370Ca Egquaticon (2)
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In the above, Az represents the absorbance of an
aqueous solution of the antibody-drug conjugate at 280
nm, Asjo represents the absorbance of an aqgueous
sclution of the antibody-drug conjugate at 370 nm,
Aan,280 Trepresents the absorbance ¢f an antibody at 280
nm, Aa, 379 represents the absorbance of an antibody at
370 nm, Ap,g0 represents the abscorbance of a conjugate
precursor at 280 nm, Ap 379 represents the absorbance of
a conjugate precursor at 370 nm, ga,250 represents the
melar absorption coefficient of an antibody at 280 nm,
€x,370 represents the molar absorption coefficient of an
antibody at 370 nm, Ep, 260 represents the molar
absorption coefficient of a conjugate precursor at 280
nm, &p,370 represents the molar abscrption coefficient of
a conjugate precursor at 370 nm, C, represents the
antibody concentration in an antibody-drug conjugate,
and Cp represent the drug concentration in an antibody-
drug conjugate.

As for €s,2s0, E€a,i70r €pn,280, and gp,137p in the above,
previcusly prepared wvalues (estimated wvalue based on
calculation or measurement ‘value obtained by UV
measurement of the compound) are used. For example,
€a,280 can be estimated from the amino acid sequence of
an antibody using a known calculation method (Protein
Science, 1995, wvol. 4, 2411-2423). ega,30 1is generally
Zero. &p,280 and &p,37y can be obtained based on Lambert-—

Beer's Jlaw (Absorbance = molar ccncentration x molar
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absorption coefficient x cell path length) by measuring
the absorbance of a solution in which the conjugate
precursor to be used is dissgolved at a certain molar
concentration. By measuring Bzso and Asyg of an aqueous
solution of the antibody-drug conjugate and sclving the
simultaneous equations (1) and (2) using the wvalues, Ca
and Cp can be obtained. Further, by diving Cp by Ca,

the average number of conjugated drug per antibody can
be obtained.
[0138]

The compound represented by the formula {2) in
Production method 1 is any compound represented by the
following formula:

[0139]
[Formula 51]
O
[ N=(CHN2-C(=0)-L2 LP-NH-{CHz)n1-L2-Lb-Le- (NH-DX)

o
Halogen-CHzC(=Q)NH-(CHa)n®-C{=0)-L2-LP-NH-{CH2)n'-La-Lb-Le- (NH-DX)

(0140}

In the formula, n', n?, n% 1%, 1%, L%, 1P, and LS
are as already defined, and L° is a conheting position
for the drug.

{6141]

In an intermediate wuseful in producing such a
compound of the present invention, preferably, n? is an
integer of 2 to 5, T2 is —NH- (CH3CH»0)n®-CHCH,—C (=0)~ or

a single bond, n’ is an integer of 2 to 4, LF is GGFG,
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and -NH- (CHy)n'-L12-L-1°- is a partial structure of -NH~

CHpCH2~C (=0) -, NH-CHCH;CH;~C (=0)~, -NH-CH;-0-CHy-C (=0) -,

or ~NH-CH3CH,-0-CHy~C {(=0Q) —. Halogen 1is preferably
bromine or iodine. Specific examples of these
compounds can include the followings [herein,

(maleimid-N-yl) represents a maleimidyl group (2,5-
dioxo-2,5~dihydro-1H-pyrrol-1-yl group)].
(maleimid-N-yl)}-CHyCH,-C (=0) ~GGFG-NH-CH;CH,-C (=0) ~ (NH-
DX

{(maleimid~N-y1l)}-CHyCHyCH,—C{=0) -GGFG-NH~CH;CH,-C (=0) =~
{NH-DX)
(maleimid-N—-yl) ~CHyCHRCHyCH;~C (=0) ~GGFG-NH-CH3CH»-C {=0) ~
(NH-DX)

(maleimid~N-y1l) ~CH;CH;CH,CH;CHy~C {=0) ~GGFG~-NH~CH,CHs-
C(=0)-(NH-DX)
(maleimid=-N-yl) -CHyCH,-C (=0Q) ~GGFG-NH~CH;CH,CH,~C {=0) -
(NH-DX)
(maleimidwNmyl)—CHﬂHhCH;—C(=O)—GGFG—NH—CHZCHﬁﬂth(=O)~
(NH~-DX)

(maleimid-N-yl)-CHyCH,CHyClI;—-C (=0) ~GGFG~-NH-CH,CH,CH,—
C{=0) - (NH-DX)
(maleimid~N-y1l)-CHyCH;CH,CH,CH,—C (=0) ~GGFG-NH~CH,CH,CHy~
C(=0) - (NH~DX)
(maleimid-N-y1) ~CHyCH,-C (=0) ~GGFG-NHE—CH3CH,CE,CH,~C {=0) -
(NH-DX)
(maleimid-N-yl)~CH;CH2CH»~C (=0) ~GGFG~NH-CH,;CH,CH,CHy-

C (=0) ~ (NH~DX)
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(maleimid-N-yl) -CHzCHCH,CH2—C (=0) ~GGFG-NH-CH,CH,CH,CHy—-
C (=0) - (NH-DX)
(maleimid=N-yl)}-CHyCH,CH,CH2CH,-C (=0) ~GGFG~NH-
CH,CH,CH,CH,—-C (=0) = (NH-DX)
(maleimid-N-yl)~CH;CH;-C (=0) —~GGFG-NH-CH,CH;CH,CH,CHo—

C (=0) — (NH~DX)
(maleimid-N-yl)-CHyCH,CH;~C (=0) -GGFG~NH—-CH,CHyCH,CH,CH, -
C(=0) ~ (NH~DX)

{maleimid-N-y1) -CH;CHCHyCH,—C {=0) -GGFG~-NH~-
CH,CHE,CHCHCH,-C {(=0) - {(NH-DX)

(maleimid~N=-y1) -CHsCHyCH;CHRCH,—C {=0) —GGFG-NH-
CH2CH3CHLCHCH,—C (=0) — (NH-DX)
(maleimid-N-yl)-CH,CH;~C (=0) —GGFG-NH~CH,-0-CH;~C (=0) ~
(NH-DX)
(maleimid-N-y1)-CH,CHyCH,~C (=0) ~GGFG-NH-CHy-0-CH,-C (=0) -
{NE~DX)
(maleimid~N-yl}~CH;CH;CH)CHy—C (=0) -GGFG-NH-CH,-0~CH,-

C (=0} - (NH-DX)
(maleimid-N-y1)-CH;CH;CH,CHCHy—C (=0) ~GGFG-NH-CH;~0—~CHp~
C{(=0) - (NH-DX)
{maleimid—N—yl)—CHﬁﬂh;C(:O)—GGFG—NH—CHﬂHh—O—Cﬂg—C(=O)_
(NH-DX)
(maleimid=N=-yl)~CH;CHyCHy~C (=0) —GGFG-NH~CHCH,~0~CHy—-
C(=C) ~ (NH-DX)
(maleimid-N-yl}-CHyCH,CH;CHy~C (=0} -GGFG-NH-CH,CH,—0-CHp—
C (=0) ~ (NH~DX)
(maleimid-N-y1)~CHyCH,CHyCH,CHy—C {=0) ~GGFG~NH~CH;CHz~0O-

CH;~C (=0) ~ (NH-DX)
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{(maleimid-N-yl)~CE;CH,~C (=0) ~NH-CH3CH,0-CH;CH,0~CHE,CHy—
C (=0) ~GGFG-NH~-CH,CH,CH,~C (=0) — (NE-DX)
(maleimid~N-yl)-CHpCHz~C (=0) ~NH-CH,CH,0-CHyCHyO-CH,CH,0-
CH2CH2—C (=0) ~GGFG-NH-~CH,CH3CH3~C (=0) ~ (NH-DX)
(maleimid-N~-yl)~CH,CHy-C (=0) -NH-CH,CH0-CH,CH,0-CH,CH,0—
CH2CH20-CH,CH,~C (=0) ~GGFG~NE—CH,CH,CH,~C (=0) — (NH-DX)
X=CHy~C (=0) ~-NH-CH,CH,~C {=0) ~GGFG~NH~CH,CH,-C {=0) — (NH~-DX)
X-CH2~C (=0) ~NHE~CHCH,~C (=0) ~GGFG~-NH~CH;CH,CH,~C (=0) - (NH-
DX}

X~CHz-C (=0} ~NH~CH,CHE,~C (=0} ~-GGFG~NH-CH,-0-CH,~C (=0) — (NH-
DX)

X~CHy=C (=0) ~NH-CH,CH,~C (=0) ~-GGFG-NH-CH,CH,~0-CH,—C (=0) —
(NH-DX)

X=CHy=C (=0) ~NH-CH,CH,CH,~C (=0) —GGFG-NH-CHyCHy—C (=0) — (NH~
DX)

X-CH2-C {=0) ~NH~CH,CH,CHy-C (=0) ~GGFG-NH~CH,CH,CH,-C (=0) —
(NE-DX)

X-CHp~C (=0) ~NH-CH,CH>CH,~C (=0) ~GGFG-NH-CH,~0-CH,~C (=0) —
(NH-DX)

X~CH,~C (=0) ~NH~CH,CH2CH,-C (=0) ~GGFG~NH-CH,CHy~0O-CHy—
C(=0) ~ (NH-DX)

X~CHz-C (=0) ~NH~CHCH,CH,CHy~C (=0) ~GGFG-NH~CH,CH,~C (=0) -
(NH-DX)

X~CHy~C (=0) ~NH-CH;CHCH2CH2—C (=0) ~GGFG~-NH=CH,CH,CHy—
C'(=0)— (NH-DX)

X-CHz-C (=0) ~NH-CHzCH,CH,CH,—C (=0) ~GGFG-NH-CHy-O~CHy—

C(=0) - (NH-DX)
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X—CH2—0(=O)—NH—CchHECHZCHg—C(=O)—GGFG—NH—CHQCHg—O—CH2“
C{=0})- (NH-DX)

X—CHp=C (=0) -NH-CH3CH,CH2CH2CH2~C (=0) —~GGFG-NH-CH,CH,-
C(=0) - (NH-DX)

X-CHy~C (=0} -NH~-CH3CH2CH»CH2CH,~C {=0) ~GGFG-NH-CH,CH,CH,~
C(=0) - (NH~-DX)
'X—CHg—C(=O)"NH~CH¢CH2CH2CHZCH2~C(=O)—GGFG~NH—CH2—O—CH2—

C (=0} - (NH-DX)
X”CHzfc(=O)—NH_CHﬂﬁbCH2CH2CH2—C(=O)—GGFG—NH“CHQCHQ_O_CHZ"
C{=0) - (NH-DX)

In the formula, X represents & bromine atom or an
iodine atom. All of these bromine and iodine compounds
can be preferably used as production intermediates.

In order to secure the amount of the conjugate, a
plurality of conjugates obtained under similar
production conditions to have an eqguivalent number of
drugs (e.qg., about + 1) can be mixed to prepare new
lots. 1In this case, the average number of drugs falls
between the average numbers of drugs in the conjugates
before the mixing.

[0142]
2. Production method 2

The antibody-drug conjugate represented Dby the
formula (1) in which the antibody is connected via an
amide group to a linker and having a thiocether bond
within the linker, specifically, a structure in which -

L'-1°~ is -C{=0)~cyc.Hex (1, 4)-CHy- (N-1ly-3-diminiccus) -S—
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(CHQIF“C(:O)-, can be also produced by the following
method.
10143]

[Formula 52]

I

AB-L
Z 8 I a b ¢ 3b 1 2 9 1 a bk e
L -L-NH-(CHJa -L-L-LANH-DX) 5 AB-L-L'-L -NH{(CH,}n -L -L -L -(NH-DX)
2a i

[C144]

In the formula, AB-L''" represents a group which
the antibody and linker L' are connected and, further,
the terminal of L' is converted to a N-maleimidyl group.
This group specifically has a structure in which -{N-
ly-3-diminiceuS)- in AB-C(=0)-cyc.Hex(1l,4)~CHp- (N~1ly-3-
diminiccuS)- is converted to a maleimidyl group. L*!
represents a HS—(CHz)n®-C (=0) - group in which the
terminal 1s a mercapto group, and AB represents the
antibody.

(0145}

Specificailly, the antibody-drug conjugate (1) can
be produced by reacting the compound (2a), wﬁich is
obtainable by the method described below, with the
antikody (3b) which is connected to the linker having a
maleimlidyl group.

The antibody (3b) having a maleimidyl group can be
also obtained by a method well known in the art
(Hermanson, G.T, Bioconjugate Techniques, pp. 56-136,

pp. 456-493, Academic Press (199%6)). Examples include:
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a bifunctional linker, such as succinimidyl-4- (M-
maleimidomethyl) cyclohexane—1-carboxylate (SMCC}, which
is capable of bonding to an amino group or a hydroxyl
group and has a maleimidyl group is allowed to react on
the amino group of the ligand to introduce a maleimidyl
group, but it is not limited thereto.

For example, a compound having an amino group-
reactive moiety and a thiol group-reactive moiety bound
via a linker can ke preferably used. Here, the amino
group-reactive moiety can be active ester, imide ester,
or the 1like, and the thiol-reactive moiety can be
maleimidyl, acetyl halide, alkyl halide, dithiopyridyl,
or the like.

As a method for constructing the linker with amino
goroup or hydroxy- group of an amino acid constituting
the antibody, particularly wvia an amide bond with the
amino group, the compound to be first reacted with the
antibody can be a compound represented by the following
formula:
ol-1.12-0?,

[In the formula, Q' represents (Pyrrolidine-2,5-
dione-N-y1)-0-C(=0)-, (3-Sulfo-pyrrolidine-2,5-dione-N-
yl)-0-C(=0}-, R7-0-C({=N)-, or 0O=C=N-,

L= represents -c¢ye.Hex (1l,4)-CHz—-, an alkylene group
having 1 to 10 c¢arbon atoms, a phenylene group, -
(CH2) n*-C (=0) -, - (CHz) n*®~NH~C (=0) - (CH,) n*"=, or -

(CH2) n**-NH-C (=0) ~cyc.Hex (1, 4) ~CHo—,
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02 represents (maleimid-N-yl), a halogen atom, or -§-8-
(2-Pyridyl),

RY represents an alkyl group having 1 to 6 carbon atoms
n? represents an integer of 1 to 8, n*® represents an
integer of 0 to 6, and n'® represents an integer of 1
to 6.]

In the above, R? is an alkyl group having 1 to 6
carbon atoms, and more preferably a methyl group or an
ethyl group.

The alkylene group of L'® may be those having 1 to
10 carbon atoms. The phenylene group may be any of
ortho, meta, and para configurations and is more
preferably a para- or meta-phenylene group.

Preferred examples of L* can include -

cyc.Hex(1,4)~CHz—, -{CHz)s5-NH-C (=0)~cyc.Hex(1,4)~CHy~,

{CHz) 2~NH-C(=0) -CHp~, - (CHz)s5~NH-C(=0)-(CHp),~, =CHp-, -

{CH2}2—, ~—{CHz)3~, =(CHz)s—, =(CHz)19—~, =~ (para-Ph)-,
{meta-Ph)~, -{para-Ph)-CH (-CH3) -, - (CHz) 3~ (meta-Fh) -,
and ~ (meta-Ph)~-NH-C (=0)-CHy~.

ot is preferably (Pyrrolidine-2,5~dione-N-yl)-0-
C(=0)-, Q° is preferably (maleimid-N-yl)}, or -S-S~(2-
Pyridyl) can be used when a disulfide bond is to be
formed.

In the above, (Pyrrolidine-2,5-dione-N-yl)- is a
grouy represented by the following formula:

[0146]
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[Formula 53]

[0147]
wherein the nitrogen atom as a connecting position, and
(3-Sulfo-pyrrolidine-2,5-dione-N-yl) - isg a group
represented by the following forxrmula:
[0148]
[Formula 54]

0

Ho‘ﬁeo M=
o ©

[0149]

wherein the nitrogen atom is a connectiong position,
and this sulfonic acid is capable of forming a lithium
gsalt, sodium salt, or potassium salt, and preferably
gadium salt,

cyc.Hex(1,4) represents a 1,4-cyclohexylene group,
(maleimid-N-y1l) is a group repregented by the following
formula:

[0150]

[Formula 55]

[0151]

wherein the nitrogen atom is a connecting position,
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{2-Pyridyl) represents a 2-pyridyl group, (para-Ph)
represents a para-phenylene group, and {(meta-Ph)
represents a meta-phenylene group.

Examples of such a compound, include
sulfosuccinimidyl-4- (N-maleimidylmethyl)cyclohexane-1 -
carboxylate (sulfo-gMCC), N-succinimidyl-4- (N-
maleimidylmethyl) -cyclohexane-1-carboxy- (6-
amidocaproate) (LC-8SMCC), kK-maleimidyl undecancic acid

N-succinimidyl ester (KMUA), y-maleimidyl butyriec acid

N-succinimidyl ester (GMBS), g-maleimidyl caproic acid
N-hydroxysuccinimide ester (EMCS), m-maleimidylbenzoyl-
N-hydroxysuccinimide ester (MBS) , N-{a-
maleimidylacetoxy) -succinimide ester (AMAS) ,

succinimidyl-6-(f-maleimidylpropionamide) hexanoate

(SMPH} , N-succinimidyl 4-(p-maleimidylphenyl) -butyrate

(SMPB) , N- (p-maleimidylphenyl) isocyanate (PMPI) , N-
succinimidyl-4- (iodoacetyl) -aminobenzoate (SIAB), N-
succinimidyl iodoacetate (8In), N-succinimidyl
bromoacetate (SBA), N-guccinimidyl 3-

(bromoacetamide) propionate (SBAP), N-succinimidyl-3-(2-
pyridodithio)propionate (SPDP) , and
succinimidyloxycarbonyl-o-methyl-o- (2-
pyridyldithio)toluene (SMPT) .

Specifically, for example, by reacting 2 to 6
equivalents of SMCC with the antibody (3) in a
phosphate buffer of pH 6 to 7 at room temperature for 1
to 6 hours, the active ester of SMCC can react with the

antibody to yield the antibody (3b) having a
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maleimidyl group. The obtained antibody (3k) can be
purified by Common procedure D-2 described below, and
used for the next reaction with the compound (2a).
Common procedure D-2: Purification of succinimidyl 4-
(N-maleimidylmethyl) —cyclohexane~l~carboxylate (SMCC) -
derivatized antibody

NAP-25 column was equilibrated with PBS6.5/EDTA.
Reaction solution containing the succinimidyl 4-(N-
maleimidylmethyl)~-cyclohexane-l-carboxylate (herein,
referred to as S8MCC)-derivatized antibody was applied
in an amcount of about 0.5 mi, tc the NAP-25 column, and
then eluted with the buffer in an amount defined by the
manufacturer tc collect the antibody fraction for
purification.

The amino group of the antibody for connectiong to
the linker can be a N-terminal amino group and/or an
amino group carried by a lysine residue, but it is not
limited theretoc. Alternatively, the antibody may be
connected to the linker with ester bond formation by
use of a hydroxy group carried by a serine residue.

The reaction of the compound (2a) with the
antibody (3b) connected to the linker having a
maleimidyl group can be performed in the same manner as
the method for reacting the compound (2} with the
antibody (3a) having a sulfhydryl group as mentioned in
Production method 1.

For the antibody-drug coniugate (1) prepared,

concentration, buffer exchange, purification, and
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identification of the antibody-drug conjugate (1) by
the measurement of antibody concentration and an
average number of conjugated drug molecules per
antibody molecule can be performed in the same manner
as Producticn method 1.

The compound represented by the formula (3b) in
Production method 2 has the following structure (see
the following fornula; in the structure thereof,
"antibody -NH-" originates from an antibody).

{0152}

[Formula 561

f|1 o]
Antibody —N
CHa—-N |
0
o

[0153]

A compound which is an intermediate for producing
the antibody-drug conjugate of the present invention
and has the above structure is as described below (in
the formula, n is an integer of 1 to 10, preferably 2
to 8, and more preferably 3 to 8).

[0154]
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[Formula 57]

o] 0
MA0-H1-L4P M30-H1-L4
0 s!
)\ . N b
C n 0 1]
0 “*0
anti-CD30 antibody : . antl-GD33 antibody {
o) ?::lwo
0 n N
0
ani-C070 antibody o
o |n

[0155]

Further, examples of the compound of the present
invention in which the terminal is a mercapte group can
include the followings.

HS~-CH3CH;—C (=0) ~GGFG~NH-CH,CH,—-C (=0} - (NH-DX)
HS-CH;CH2CH2~C (=0) —GGFG-NH-CH,CH-C (=0) - (NH-DX)
HS-CH,CH,CH,CH,—C (=0} —GGFG~NH=~CHCH,~C (=0} -~ (NH-DX)
HS-CHyCHsCHCHRCH,~C (=0) —GGFG-NE~CHCH,-C (=0} - (NH-DX)
ES~CH,CH;~C (=0) ~GGFG-NH~CHsCH;CH,—-C (=0) - (NH-DX}
HS-CH>CH3CH,—C (=0} —GGFGHNPIWCHZCH2CH2—C {=0) - {(NH-DX)
HS-CH,CH:CH,CH,-C (=0) —_GGFG—NH—CIHZCHZCszC (=0) - (NE-DX)
HS-CH2CHoCHCH2CH,—C (=0) - GGFG-NH-CHCH,CHy~C (=0} - (NH-DX)
H3-CHsCH;-C (=0) -GGFG~NH~CH;—~0-CH;-C (=0) - (NH-DX)
HS-CH3CH3CH~C {(=0) ~GGFG-NH-CH,-C~CH,—C (=0) — (NH-DX)
HS—-CH:CHsCH2CH,—C (=0) —-GGFG~NH-CH;~0~CH,y~C {=0) - (NE-DX)

HS-CH2CH,CH2CH2CHy~C (=0} ~GGFG-NH~-CH,-0-CH,-C (=0) - (NH-DX)
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HS—-CH;CHy~C (=0) -GGFG-NH-CH;CH;-0-CH>-C {=0) - {NH-D¥X)
HS5-CH,CH2CHz-C (=0) -GGFG-NH~CH2CHz-0-CH2~C (=0) - (NH-DX)
HS—CH2CH2CH2CH2—C(=O)‘GGFG—NH—CHECﬁZHO—CHz—C(=O)—(NH¥DX)
HS~CH3;CH;CH;CH;CH2-C (=0) ~GGFG~NII-CH;CH,-0~CH~C {=0) = {NH~
D)
HS-CH,CH»—-C (=0) ~NH-CH,CH,0~CHCH,0-CH;CH,~C (=0) ~GGFGE-NE~
CHCHRCH,-C {=0) - (NH-DX)
HS~CHyCH,—-C (=0) ~-NH-CH2CH,0-CH2CH30-CH2CH0-CH,CH,—C (=0) —
GGFG-NH-CHCH,CH,;—-C (=0) - (NH-DX)
HS=CH,CH—-C (=0) -NH-CH3CH20~CHCH20~CH3CH0~CHCH0~CHyCHy
C(=0)-GGFG-NH~CH;CH;CH>-C (=0} — (NH-DX)
[0156]
3. Production method 3

The antibody-drug conjugate represented by the
formula (1) in which the antibody is conjugated to the
drug linker moiety via an amide bond can be produced by
a method described below. For example, as for -C{(=0)-
(CHy)n*~C(=0)- of L', its active ester LY, for example,
(Pyrrolidine-2, 5~dione-N-yl) -0-C (=0) - (CH,) n*~C (=0) —,
can be preferably used. When L? is a single bond, the
antibody-drug conjugate (L} can be produced by the
following method, for exanmple.
[0157]

{Formula 58]

AB
1 2 P 1 a2 b e 3 128 1 ab ¢
L-L-L —NH-{CHzln -L-L-LANH-DX} > AB-L-L-L -NH-(CHzln -L <L -L -{(NH-DX)
2b 1

f0158]
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Specifically, the antibody-drug conjugate (1) can
be produced by reacting the compound (2b), which is
cbtainable by the method described below, with the
antibody (3).

The compound (2b) 1s capabkle of connecting to the
amino group or hydroxyl group c¢f the antibody. The
amino group and hydroxyl group of the antibody refer to,
as described in Prcduction method 2, for example, a N-
terminal amino group carried by the antibody and/or an
amino group carried by a lysine residue and a hydroxy
group carried by a serine residue, respectively, but
they are not limited thereto.

The compound (2b} is activie ester composed of a
N-hydroxysuccinimidyl ester group. Alternatively,
other active esters, for example, a sulfosuccinimidyl
aster group, N~-hydroxyphthalimidyl ester, N-
hydroxysulfophthalimidyl ester, ortho-nitrophenyl ester,
para-nitrophenyl ester, 2,4-dinitrophenyl ester, 3-
sulfonyl-4-nitrophenyl ester, 3-carboxy-4-nitrophenyl
ester, and.pentafluoréphenyl aester, may be used.

By using 2 to 20 molar equivélents of the compound
(2b} per the antibody (3) in the reaction of the
compound {2b) with the antibody(3), the antibody-drug
conjugate (1) in which 1 to 10 drug molecules are
conjugated per antibody can be produced. Specifically,
the solution containing the compound (2b) dissolved
therein can be added to a buffer solution containing

the antibody (3) for the reaction to yield the
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antibody-drug conjugate (1). Herein, examples of the
buffer solution which may be used include sodium
acetate solution, sodium phosphate, and sodium borate.
pH for the reaction can be 5 to 9, and more preferably
the reaction is performed near pH 7. Examples of the
solvent for dissolving the compound (2b) include an
organic solvent such asg diméthyl sulfoxide (DMSO),
dimethylformamide (DMF), dimethyl acetamide (DMA), and
N-methyl-2-pyridone (NMP). It is sufficient that the
organic solvent solution containing the compound (2b)
dissolved therein is added at 1 to 20% v/v to a buffer
solution containing the antibody (3) for the reaction.
The reaction temperature is 0 to 37°C, more preferably
10 to 25°C, and the reaction time is 0.5 to 20 hours.

For the produced antibody-drug conjugate (1),
concentration, buffer exchange, purification, and
identification of the antibody-drug conjugate (1) by
the measurement of antibody concentration and an
average number of conjugated drug molecules per
antibody molecule can be performed in the same manner
as Production method 1.

The moiety (Pyrrolidine-2,5-dione-N-y1)-0-C(=0) -
(CHz)n*-C(=0) - in Production method 3 has the following
structure.

[0159]

[Formula 59]
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O

N—O-CO-({CHzn2-C{=0)-
(0]

{01601

Examples of the compound of the present invention
having the above partial structure can include the
followings.
{(Pyrroiidine-2,5-dione~N~yl} -0-C{=0) —Ci,CH,-C (=0) -GGFG-
NH-CH,CH,;—C (=0) ~ (NH~-DX)
(Pyrrolidine—2,5—-dione-N-yl) -0-C{=0) ~CH2CH,CHy~C (=0} -
GGFG-NH-CHCH,;—C {=0) — (NH-DX)
(Pyrrolidine-2,5-dione~N-yl) -0~C{=0) ~CH;CH;CH3CH,~C (=0) -
GGFG-NE~CHsCHy;~C {=0) - {NH—-DX)
{Pyrrolidine-2,5-dione-N-yl) —0O—-C(=0) —CH,CH;CHCHCHy—
C {(=0) -GGFG-NH-CH>CH;—C (=0) - {NH-DX)
(Pyrrolidine~2,5~dicne~N~yl) ~O—-C (=0) ~CH,CH,CH,CE,CH,CHo~
C{=0) ~GGFG-NH-CH,CH,;~C (=0} - (NH~DX)
(Pyrrolidine-2, S—dion-fa-—N—yl) ~Q—-C {=0) -CH3CH,~C (=0) ~GGFG-
NH~CHCH,CH,~C (=0}~ (NH-DX)
(Pyrrolidine-2,5-dione-N-yl)-0=C (=0) ~CH;CH,CH>—C (=0) -
GGFG-NH-CH,CH,CH,-C (=0) - (NE-DX)
(Pyrrolidine~2, 5~dione~N-yl)-0-C(=0) -CH,CH,CH,CH,-C (=0) -
GGFG-NH-CH,CHyCH,—C (=0) - (NH-DX)
{Pyrrolidine-2,5-dione~-N-yl)-0-C({=C) -CHaCHyCH;CH,CHy—~
C (=0} ~GGFG~NH~CH3CH;CH»—-C (=0) — {(NH-DX)
(Pyrrolidine-2, 5-dione-N-yl}~0~-C (=0) ~CH»CH,CH;CHyCH,CH,~

C{=0) ~GGFG~-NH~-CH,CH,CH,-C (=0) - {NH-DX)
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(Pyrrolidine-2,5-dione-N-yl}~0-C {=0) -CH,CH;-C (=0) ~GGFG-
NE~CHs~0~CHz-C (=0) ~ (NH-DX)

(Pyrrolidine-~2, 5~dione-N-yl) -0-C (=0) —CH,CH2CH,~C (=0} —
GGFG-NH-CH;-0=CH,-C (=0) - (NH~DX)
(Pyrrolidine-2,5-dione-N-yl) -0-C{=0) ~CH2CH,CH;CH»-C (=0) =
GGFG-NH-CH,-0—-CHy~C (=0) ~{NH-DX)
{Pyrrolidine-2,5~dione-N-yl) -0O-C (=0) -CHyCHCHCH2CHz~
C{=0) -GGFG-NH~-CH;-0—-CH;~C (=C) — (NH-DX})

(Pyrrolidine-2, 5-dione~N-y1) -0-C{=0) -CH,CH,CH,CH,CH,CH>~
C(=0)-GGFG-NH-CH,~0-CH,-C (=0} — {NH~DX)

(Pyrrolidine-2, 5-dione-N-yl)-0-C (=0) —CH,CH;-C (=0) -GGFG-
NH-CHyCH;-0-CH-C (=0} - (NH~DX)

(Pyrrolidine-2, 5-dione-N-yl) —O-C {=0) -CH;CH,CH,~C (=0) -
GGFG-NH-CH3CH,=~0~CH2~C {=0) - {(NH-DX)

(Pyrrolidine-2, 5-dione-N~yl) -0~C (=0) ~CH2CH»CH,CH;,—C (=0) -
GGFG-NH~CH,CH;—0—-CHy~-C (=0) — (NH-DX)
(Pyrrolidine-2,5~dione-N~-yl) -0O-C (=0) —~CH,CH3CH;CH>CHy—
C(=0) -GGFG-NH-CH,CH,-0-CHy~C (=0) - (NH-DX)
{Pyrrolidine-2,5-dione~-N~yl) —-0O-C (=0) ~CHCH»CH3CH,CH,CHy~
C(=0) —GGFG-NH~CH,CHz-0-CHz—C (=0) — {NH-DX)
(PFyrrolidine-2,5-dione-N-y1)-0-C (=0) —-CH»CH;-C (=0) -NH~-
CH3CH,0-CH3CH0-CHCH,~C (=0) ~GGFG-NH~-CHCH,CH,~C (=0} - (NH-
[5).4)]

(Pyrrolidine-2,5-dione=N=yl)-0~-C (=0} -CHyCH,;-C {=0) -NH-
CHE,CH;Q—-CH2CH20-CH,CH,0-CH,CH,=C (=0) ~GGFG-NH~CH,CH,CHy—

C{=0) - (NH-DX)
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(Pyrrolidine-2,5-dione~N-yl} —-0-C({=0) ~CH2CH,~C {=0) ~NH~
CHsCH,0~-CH,CH,0-CH3CH;O-CHsCH,0O~CH3CH~C (=0) ~GGFG~-NH-
CHCHoCH,—C (=0} - (NH-DX)

[0161]

4, Production method 4

The compound represented by the formula (2) or
{2b) as an intermediate used in the previous production
method and a pharmacologically acceptable salt therecf

can be produced by the following method, for example.
[C1l62]
[Formula 60]
NH,-DX
4 1 it a b c
\l, P -NH-(CH )n -L -L -L -OH
5
1 1l a b ¢ I a b ¢ 3
P -NH-(CH)n -1 -L -L -(NH-DX) NH,-(CH n - -L -L.-OP

6 12
2 P
\L i1 -OH
8

1. 3 b ¢ ;
NH,-(CH,In -L -t -L-(NH-DX] PLNHA(CH )n - L 0p”

7
N , 13
\](- P -L -OH NH,-DX d l
8

4 2 P I 2 b ¢
- < P NH(CH UL OH
P L -NH-(CH, i -L'-L L -{NH-DX) 2

14
9 P 1. a b ¢ 3
H-L -NH-(CH Jn -L -L -L-OP
| A
. L b { -L-OH
H-L -NH-{CH_Jn -L -L -L -(NH-DX) 11lor11b
10 1 2z p T a b ¢ 3
. L -L-L -NH-{CH }n -L -L -L-OP
l L -L"-0H 16 or 16b
1lor11b NH,-DX /

B a - v & ! : a £

A NRH O R U UANEDY) € L LN L UL -0
2or2hb 17ori7b

(01631
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In the formula, L° is -C(=0)- and is connected to
- (NH-D¥X) with formation of amide bond, Lt reprasents
1! structure in which the terminal is converted to a
maleimidyl group or a haloacetyl group, or to
(Pyrrolidine-2, 5-dione-N~yl) -0~C (=0) - (CHz) n'~C (=0) -,
and Pi, P?, and P® each represents a protecting group.
[0164]

The compound (6) can be produced by derivatizing
the carboxylic acid (5) into an active ester, mixed
acid anhydride, acid halide, or the like and reacting
it with NH,-DX [indicating exatecan; chemical name:
(18, 98) -1-amino-9-ethyl-5-fluoro-2, 3~dihydro-9-hydroxy-
4-methyl-1H, 12H-
benzo[de]lpyrano[3',4':6,7]indolizino[l,2-b]lquinolin-
10,13(9H, 15H) -dicne] {4} of“ a pharmacologically
acceptable salt thereof.

Reaction reagents and conditions that are commonly
used for peptide synthesis can be employed for the
reaction. There are various kinds of active ester.
For example, it can be produced by reacting phenols
such as p-nitrophencl, N-hydroxry benzotriazole, N-

hydroxy succinimide, or the like, with the carboxylic

acid (5) wusing a condensing agent such as N,N'~-
dicyclohezylcarbodiimide or 1~ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride.

Further, the active ester can be also produced by a
reaction of the carboxyliic acid {(5) with

pentafluorophenyl trifluoroacetate or the like; a
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reaction of the carboxvylic acid {5) with 1-
benzeolriazolyl oxytripyrrolidinophosphonium
hexafluorophosphite; a reaction of the carboxylic acid
(5) with diethyl cyanophosphonate (salting-in method);
a reaction of the carboxylic acid (5) with
triphenylphosphine and 2,2'"-dipyridyl disulfide
(Mukaiyama's method); a reaction of the carboxylic acid
(5) with a triazine derivative guch as 4-(4,6-
dimethoxy-1,3,5-triazin-2-yl) -4-methylmorpholinium
chloride (DMTMM); or the 1like. Fuxrther, the reaction
can be also performed by, e.g., an acid halide method
by which the carboxylic acid (5) is treated with acid
halide such as thionyl chloxride and oxalyl chloride in
the presence of a base. By reacting the active ester,
mixed acid anhydride, or acid halide of the carboxylic
acid (5) obtained accordingly with the compound (4) in
the presence of a suitable base in an inert solvent at
-78°C to 150°C, the compound (6) can Dbe produced.
{(Meanwhile, "inert solvent"™ indicates a solvent which
does not inhibit a reaction for which the solvent is
used.)

[01€5]

Specific examples of the base used for each step
described above include carbonate of an alkali metal or
an alkali earth metal, an alkali metal alkoxide,
hydroxide or hydride of an alkali metal including
sodium carbonate, potassium carbonate, sodium ethoxide,

cotassium butcoxide, sodium hydroxide, potassium
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hydroxide, sodium hydride, and potassium hydride,
organometallic base represented by an alkyl lithium
including n-butyl lithium, dialkylamino  lithium
including iithium diisopropylamide; organometallic base
of bigsilylamine including lithium

big(trimethylsilyl)amide; and organic base including

pyridine, 2,6-lutidine, collidine, 4 -
dimethylaminopyridine, triethylamine, N-
methylmorpholine, diisopropylethylamine, and

diazabicyclo[5.4.0]undec-7-ene {(DBU).
[0166]

Examples of the inexrt solvent which is used for
the reaction of the present invention include a
halogenated hydrocarbon solvent such as dichloromethane,
chleoroform, and carbon tetrachloride; an ether solvent
such as tetrahydrofuran, 1,2-dimethoxyethane, and
dioxane; an aromatic hydrocarbon solvent such as
benzene and toluene; and an amide solvent such as N,N-
dimethylformamide, N,N-dimethylacetamide, and N-
methylpyrrolidin-2-one. In addition to them, a
sulfoxide solvent such as dimethyl sulfoxide and
sulfolane; and a ketone golvent such as acetone and
methyl ethyl ketone may be used depending on a case.
[0167]

The hydroxy group, carboxy group, amino group, oOr
the 1like of L* and L in the compound (6) may be
protected with a protecting group which is commonly

used in organic compound synthesis, as mentioned later.
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Specifically, examples of the protecting group for a
hydroxyl group include an alkoxymethyl group such as
methoxymethyl group; an arylmethyl group such as benzyl
droup, 4-methoxyhenzyl group, and triphenylmethyl
group; an alkanoyl group such as acetyl group; an aroyl
group such as benzoyl group; and a silyl group such as
tert-butyl diphenylsilyl group. Carboxy group can be
protected, e.g., as an ester with an alkyl group such
as methyl group, ethyl group, and tert-butyl group, an
allyl group, or an arylmethyl group such as benzyl
group. Amino group can be protected with a protecting
group for an amino group which is generally used for
peptide synthesis, for example, an alkyloxy carbonyl
group such as tert~butyloxy carbonyl group,
methoxycarbonyl group, and ethoxydarbonyl group; an
arylmethyl group such as allyloxycarbonyl, 9-
fluorenylmethyloxy carbonyl group, benzyloxy carbonyl
group, paramethoxybenzyloxy <carbonyl group, and para
{or ortho)nitroybenzyloxy carbonyl group; an alkanoyl
group such as acetyl group; an arylmethyl group such as
benzyl group and triphenyl methyl group; an arcyl group
such as benzoyl group; and an aryl sulfonyl group such
as 2,4~dinitrobenzene sulfonyl group or
orthonitrobenzene sulfonyl group. Protection with and
deprotection of the protecting group can be performed
according to a method commonly carried out.

[0168]
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As for the protecting group P! for the terminal
amino group of the compound (6), a protecting group for
an amino group which 1is generally used for peptide
synthesis, for example, tert-butyloxy carbonyl groéup,
9-fluorenylmethyloxy carbonyl group, and benzyloxy
carbonyl group, can be used. Examples of the other
rrotecting group for an amino group inglude an alkanoyl
group such as acetyl group; an alkoxycarbonyl group
such as methoxycarbonyl group and ethoxycarbonyl group;
an arylmethoxy carbonyl group such as
paramethoxybenzylozry carbonyl group, and para (or
ortho)nitroybenzyloxy carbonyl group; an arylmethyl
group such as benzyl group and triphenyl methyl group:
an aroyl group such as Dbenzoyl group; and an aryl
- sulfonyl group such as 2,4-dinitrobenzene sulfonyl
group and orthonitrobenzene sulfonyl group. The
protecting group P' can be selected depending on, e.g.,
properties of a compound having an amino group to be
pretected.

By deprotecting the protecting group P! for the
terminal amino group cf the compound (6) obtained, the
compound-(T) can be preoduced. Reagents and conditions
can be selected depending on the protecting group.

The compound {9) can be produced by-derivatizing
the peptide carboxylic acid (8) having the N terminal
protected with P? into an active ester, mixed acid
anhydride, or the like and reacting it with the

compound (7) obtained. The réaction conditions,
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reagents, base, and inert solvent used for forming a
peptide bond hetween the peptide carboxylic acid (8)
and the compound (7) can Dbe suitably selected from
those described for the synthesis of the compound (6).
The protecting group P? can be suitably selected from
those described for the protecting group of the
compound (6), and the selection can be made based on,
e.g., The properties of the compound having an amino
group to be protected. As it is generally used for
peptide synthesis, Dby repeating sequentially the
reaction and deprotection of the amino acid cor peptide
constituting the peptide carboxylic acid (8) for
elongation, the compound (9) can be also produced.

By deprotecting ?? as the protecting group for the
amino group of the compound (9) obtained, the compound
(10) can be produced. Reagents and conditions can be
selected depending on the protecting group.

It is pessible to produce the compound (2) or {2b)
by derivatizing the carboxylic acid (11} or (1lb) into
an active ester, mixed acid anhydride, acid halide, or
the like and reacting it with +the compound (10)
obtained. The reéction conditions, reagents, base, and
inert solvent used for forming & peptide bond belween
the carboxylic acid (11} oxr (1llb} and the compound (10)
can be suitably selected from those described for the
synthesis of the compound (6).

[0169]
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The compound (9) can be also produced by the
following method, for example.

The compound (13) can be produced by derivatizing
the peptide carboxylic acid (8) having the N terminal
protected with P? into active ester, mixed acid
anhydride, or the like and reacting it with the amine
compound (12) having the carboxy group protected with
pP? in the presence of a base. The reaction conditions,
reagents, base, and inert solvent used for forming a
peptide bond between the peptide carboxylic acid (8)
and the compound (12) can be suitably selected from
those described for the synthesis of the compound (6).
The protecting group P° for the amino group of the
compound (13) can be suitably selected from those
described for the protecting group of the compound (86).
As for the protecting group p3 for a carboxy group, a
protecting group commonly used as a protecting group
for a carboxy group in organic synthetic chemistry, in
particular, peptide synthesis can be used.
Specifically, it can be suitably selected from those
described for the protecting group of the compound (6),
for example, esters with an alkyl group such as a
methyl group, an ethyl g¢group, or a tert-butyl, allyl
esters, and benzyl esters. In such case, 1t i1s
necessary that the protecting group for an amino group
and the protecting group for a carboxy group can be
removed by a different method or different conditions.

For example, a representative example .includes a
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combination in which P?* is a tert-butyloxy carbonyl
group and P® is a benzyl group. The protecting groups
can be selected from the aforementioned ones depending
on, e.g., the propefties of a compound having an amino
group and a carboxy group to be protected. For removal
of the proteciing groups, reagents and conditions can
be selected depending on the protecting group.

By deprotecting the protecting group P® for the
carboxy group of the compound (13) obtained, the
compound (14) can be produced. Reagents and conditions
are selected depending on the protecting group.

The compound (9} can be produced by derivatizing
the compound (14) obtained into active ester, mixed
acid anhydride, acid halide, or the like and reacting
with the compound {(4) in the presence of a base. For
the reaction, reaction reagents and conditions that are
generally used for peptide synthesis can be also used,
and the reaction conditions, reagents, base, and inert
solvent used for the reaction can be suitably selected
from those described for the synthesis of fhe compound
().

[0170]

The compound (2) or (2b) can be also produced by
the follewing method, for example.

By deprotecting the protecting group P* for the
amino group of the compound (13), the compound (15) can
be produced. Reagents and conditions can be selected

depending on the protecting group.
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The compound (16) or (16b} can be produced by
derivatizing the carboxylic acid derivative (11) or
(Iib) into active ester, mixed acid anhydride, acid
halide, or the like and reacting it with the compound
(15) obtained in the presence of a base. The reaction
conditions, reagents, bkase, and inert solvent used for
forming an amide bond between the peptide carboxylic
acid (11) or (11lb) and the compound (15) can be
suitably selected from those described for the
synthesis of the compound (6).

By deprotecting the protecting group for the
carboxy group of the compound (16} or (16b) cbktained,
the compound (17) or (1l7b) can be produced. It can be
carried out similar to deprotecting carboxy group for
producing the compound (14).

The compound (2} or (2b) can be produced by
derivatizing the compound (17) or (17b) intec active
ester, mixed acid anhydride, acid halide, or the like
and reacting it with the compound (4) in the presence
of a base. For the reaction, reaction reagents and
conditions that are generally used for peptide
synthesis can be also used, and the reaction-conditions,
reagents, base, and inert scolvent used for the reaction
can be suitably selected from those described for the
synthesis of the compound (&) .

[021713

5. Production method 5
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The compound. represented by the formula (2} of an
intermediate can be also produced by the following
method.

(01727

iFormula 61]
P4
H-L -0P
18 v o
‘L L-L-OH
11

2 P 4
L-L-L-0OpP
18
¥ 2 P
L -L-L-OH
20
1 a b ¢
\L NH_-{CH_Jn -L L -L(NH-DX)
7
¥ o279 1 a3 b ¢
L -b =L -NH-{CH)n -L -L -L -(NH-DX)
2
[0173]

In the formula, L corresponds to L' having a
structure in which the terminal is converted to a
maleimidyl group or a haloacetyl group, and P°
represents a protecting group.

[0174]

The compound (1%} can be produced by derivatizing
the compound (il) into active ester, mixed acid
anhydride, or the like and reacting it with the peptide
carboxylic acid (18} having the C terminal protscted
with P* in the presence of a base. The reactiocon

conditions, reagents, base, and inert solvent used for
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forming a peptide bond between the peptide carboxylic
acid (18) and the compound (11) can be suitably
selected from those described for the synthesis of the
compound (6). The protecting group P' for the carboxy
group of the compcound (18) can be suitably selected
from those described for the protecting group of the
compound (6) .

By deprotecting the protecting group for the
carboxy group of the compound (19) obtained, the
compound (20) can be produced. It can be performed
similar to the deprotection of the carboxy group for
producing the compound (14).

The compound (2Z) can be produced by derivatizing
the compound (20} obtained into active ester, mixed
acid anhydride, or the like and reacting it with the
cempound (7). For the reaction, reaction reagents and
conditions that are generally used for ©peptide
synthesis can be also used, and the reaction conditions,
reagents, Dbase, and inert solvent used for the reaction
can be suitably selected from those described for the
synthesis of the compound (6}.

[0175]
¢. Production method 6

The production intermediate (2a) described in
Production method 2 in which ©L*' corresponds to 17
having a structure in which the terminal is converted
to a wmercaptoatkanoyl group c¢an be produced by the

following method.
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[0176]

[Formula 62]

HL-NHHCH ) LU0
15
z
L -OH
P 1 a b ¢
H-L -NH-(CH }n -L -L -L -(NH-DX) \L 21
10, LU -NH-eH)n -1 0p°
l L-OH .
21 NH,-DX /
2 p 1 a b ¢ 4 » p 1 a B
L -L -NH-{CH,}n -L -L -L -{NH-DX) < L -L-NH-(CH )n -L-L -LC—OH
2a 23
[0177]

The compound {2a) can be produced by derivatizing
the carboxylic acid (21) having a terminal mercapto
group into active ester, mixed acid anhydride, or the
like and reacting it with the compound (10). For the
reaction, reaction reagents and conditions that are
generally used for peptide synthesis can be also used,
and the reaction conditions, reagents, base, and inert
solvent used for the reaction can be suitably selected
from those described for the synthesis of the compound
(4).

Further, the compound (23) can be produced by
derivatizing the compound (21) into active ester, mixed
acid anhydride, acid halide, or the like, reacting it
with the compound (15), and deprotecting the protecting
group for the carboxy group of the compound (22)
obtained.

The compound (2a) can be produced by derivatizing

the compound (23) into active ester, mixed acid
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anhydride, acid halide, or the like and reacting it
with the compound (4) in the presence of a base. For
the reactlion, reaction reagents and conditions that are
generally used for peptide synthesis can be also used,
and the reacticn conditions, reagents, base, and inext
solvent used for the reaction can be suitably selected
from those described for the synthesis of the compound
(6).
[0178]
7. Production method 7

Hereinbelow, the method for producing the compound
(10c) having n* = 1, 1L®* = 0, and L” = CR?(-R’) in the
production intermediate (10} described in Production
methed 4 is  described in  detail. The compound
represented by the formula (10c), a salt or a solvate
therecf can be produced according to the following
method, for example.
[01792]
[Formula 63]

HO-CRY(-RY)-C{=0}-0p¢

Deprotection
PEX-NH-CHy-O-L (25) # PS.%-NM-CHy O-CRE(-R¥-C(=0)-0PF -reaction_,
(24) (26)
H,N-DX Deprotection
PE-X-NH-CHy0-CRY-R¥)-C[=0)-OH 2 PP-X-NH-CH,0-CRY(-R*)-C{=0)-{NH-DX} reaction .
(27 (28)
P7-Y-OH Deprotection
HeX-NH-CH, - 0-CRY(-R3]-C{=0)-{NH-DX} e P7.LP-NH-CH,-O-CR-R%)-C{=0}-(NH-DX) - reaction
(29) (9¢)

H-L"-NH-CH,-0-CRY{(-R?)-C{=0)-[NH-DX}-
(10c)



- 192 -

f0180]

In the formula, LF, Rz,-and R? are as defined above,
L represents an acetyl group, a hydrogen atom, or the
like, X and Y each represent an oligopeptide consisting
of 1 to 3 amino acids, P° and P’ each represent a
protecting group for an amino group, and P° represents
a protecting group for a carboxy group.

[0181]

A compound represented by the formula (24) can be
produced by using ox applying the method described in
Japanese Patent Laid-Open No. 2002-60351 oxr the
literature (J. Org. Chem., Vol. 51, page 3196, 1986),
and if necessary, by removing the protecting groups or
modifying the functional groups. Alternatively, it can
be also obtained by treating an amino acid with a
protected terminal amino group or acid amide of
oligopeptide with protected aminc group with aldehyde
or ketone.

By reacting the compound (24) with the compound
(25) having a hydroxyl group at a temperatﬁre ranging
from under cooling to room temperature in an inert
solvent in the presence of an acid or a base, the
compound (26) can be produced. Examples of the acid
which may Dbe wused include inorganic . acid such as
hydrofluoric acid, hydrochloric acid, sulfuric acid,
nitrie acid, phosphoric acid, and boric acid; an
organic acid such as acetic acid, citric acid,

raratoluene sulfenic acid, and methane sulfonic acid;
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and a Lewis acid such as tetrafluoroborate, =zinc
chloride, tin <chloride, aluminum c¢hloride, and iron
chloride. Paratoluene sulfonic acid 1is particularly
preferable. As for the base to be used, any one of the
aforementioned base can be suitably selected and used.
Preferred -examples thereof include an alkali metal
alkoxide such as potassium tert-butoxide, an alkali
metal hydroxide such as sodium hydroxide and potassium
hydroxide; alkali metal hydride such as sodium hydride
and potassium hydride; organometailic base represented
by dialkylamino Yithium such as Tithium
diisopropylamide; and crganometallic base of
pissilylamine such as lithium bis(trimethylsilyl)amide.
Examples of the solvent to be used for the reaction
include an ether solvent: such as tetrahydrofuran and
1,4-dioxane; and an aromatic hydrocarbon solwvent such
as benzene and toluene. Those solvents can be prepared
as a mixture with water. Further, the protecting group
for an amino group as exemplified by P° is not
particularly limited if it is a group commonly used for
protection of an amino group. Representative examples
include the protecting groups for an amino group that
are described in Production methed 4. However, in the
present reaction, the protecting group for an amino
group as exemplified by P’ may be cleaved off. In such
case, it is necessary to perform a reaction with a
suitable reagent for protecting an amino group as it

may be reguired.
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The compound (27) can be produced by removing the
protecting group P® of the compound (26). Herein,
although the representative examples of the protecting
group for a carboxy group as exemplified by P°® are
described in Production method 4, it is desirable in
this case that the protecting group P° for an amino
group and the protecting group P* for a carboxy group
are the protecting groups that can be removed by a
different method or different conditions. For example,
a representative example includes a combination in
which P° is a 9-fluorenylmethyloxy carbonyl group and
P® is a benzyl group. The protecting groups can be
selected depending on, e.g., the properties of a
compound having an amino group and a carboxy group to
be protected. For removal of the protecting groups,
reagents and conditions are selected depending on the
protecting group.

The compound (29) can be produced by derivatizing
the carboxylic acid (27) into active ester, mixed acid
anhydride, acid halide, or the like and reacting it
with the compound {4) and a pharmacologically
acceptable salt thereof to produce the compound (28)
followed by removing the protecting group P° of the
compound (28) obtained. For the reaction between the
compound (4) and the carboxylic acid (27) and the
reaction for removing the protecting group PG, the sanme
reagents and reaction conditions as those described for

Production method 4 can be used.
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The compound (10c¢c) can be produced by reacting the
compound (29) with an amino acid with protected
terminal amino group or the oligopeptide (30) with
protected amino group to produce the compound (9c) and
removing the protectirng group P’ of the compound (9c)
obtained. The protecting group for an amino group as
exemplified by P’ is not particularly limited if it is
generally used for protection of an amino group.
Representative examples thereof dinclude the protecting
groups for an amino group that are described in
production method 4. For remowving the protecting group,
reagents and conditions are selected depending on the
protecting group. For the reaction between the
compound {29) and the compound (30), reaction reagents
and conditions that are commonly used for peptide
synthesis can be employed. The compound (10c¢) produced
by the aforementioned method can be derivatized into
the compound (1) of the present invention according to
the method described above.

[0182]
8. Production method 8

Hereinbelow, the method for producing the compound

(2¢) having n* = 1, L* = 0, and P = ¢cr*(-rR¥ in the
production intermediate (2) described in Production
method 4 1is described in detail. The compound

represented by the formula (Zc¢), a salt or a solvate
thereof can be produced according to the following

method, for example.
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[0183]

[Formula 64]

. qah 2 .
Deprotection L™-L-OH Deprotection
reaction (11) reaction
P8-2-0P% e H-Z-0P® —————— [1.|27-OP8 o [M2-Z-0H
(31 (32) (33) : (34)

H-X-NH-CH,-O-CR*{~R3)-C{=0}-{NH-DX}
(z9)

> |12 FANH.CH,-O-CRY-R3)-C{=0}-{NH-DX)
(2c)
[0184]

In the formula, L', 1?, 17, R?® and R? are as
defined above, Z represents an oligopeptide consisting
of 1 to 3 amino acids, P® represents a protecting group
for an amine group, and p? represents & protecting
group for a carboxy group.

[0185]

The compound (33) can be produced by removing the
protecting group P® of the amino acid or oligopeptide
(31) with protected terminal amino group and carboxy
group to produce the compound (32) and reacting the
obtained amine form (32) with the compound (11}. The
protecting group for an amino group as exemplified by
P?® is not wparticularly limited if it 1is a group
commonly used for protection of an amino group.
Representative examples include the protecting groups
for an amino group that are described 1in Production
method 4. Further, for removing the protecting group
P?, reagents and conditions can be selected depending

on the protecting group. For the reaction between the
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compound (32) and the carboxylic acid (11), the same
reagents and reaction conditions as those described for
Production method 4 can be used.

The production intermediate (2¢) can be produced
by removing the protecting group P’ of the compound
{33) to produce the compound {34} and reacting the
obtained carboxylic acid (34) with the compound (29).
The representative examples of the protecting group for
a carboxy group as exemplified by P° are described in
Production method 4. For the deprotection reaction
thereof, the same reagents and reaction conditions as
those described for Production method 4 can be used.
For the reaction between the compound (29} and the
carboxylic acid (34), reaction reagents and conditions
that are generally used for peptide synthesis can be
also used. The compound (2¢) produced by the
aforementioned method can be derivatized into the
compound (1) of the present invention according to the
method described above.

[0186]
9. Production method 9

Hereinbelow, the method for producing the compound
(17¢) having n* = 1, 1L* = 0O, and L” = CR?*(-R?}) in the
production intermediate (17) described in Production
method 4 1is described in detail. The compound
represented by the formula (17¢), a salt or a solvate
thereof can be also produced according to the following

method, for example.
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(0187}

[Formula 65]

Deprottﬂfcﬁon pPy-OH
_ reaction (30)
P3-X-NH-CH,-0-CR}(-R3}-C(=0}-OPE H-X-NH-CH,-O-CR¥(-R3)-C{=0}-0P® 20
{26) (35)
- 312
Deprotection L-1°-0H
: i (11>
P’—LP-NH—CHZ-O—CRz(-Ra}-C(=0}-OP5———————:-reaCtlon H-L-NH-CH-O-CRY-R)-Cl=0)-0H__ "~
(38) (37)

11124 "-NH-CH,-0-CR¥(-R%)-C(=0)-OH
(17c)

f0188]

In the formula, 1'', »?, 1f, ®”?, R®%® x, v, 2% PS5,
and P’ are as defined above.
[018%9] 7

The compound (36) can be produced by deprotecting
the protecting group P° for the amino group of the
compound (26) with protected terminal amino group and
carboxy group to produce the compound (35) and reacting
the obtained amine form (35) with the oligopeptide (30)
with protected terminal amino group or protected amino
group. The protecting group for an amino group as
exempiified by P° is not particularly limited if it is
a group commenly used for protection of an amine group.
Representalive examples include the protecting groups
for an amino group that are described in Production
metheod 4. Further, for removing the protecting group
P°, reagents and conditions can be selected depending
on the protecting group . Herein, although

representative examples of the protecting group for a
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carboxy group as exemplified by P® and the proteciing
group for an amino group as exemplified by P’ include
the protecting groups for a carboxy group and an amino
group that are described in Production method 4, it is
desirable that the protecting group P® for a carboxy
group and the protecting group P’ for an amino group
are the protecting groups that can be removed by the
same method or the same conditions. For example, a
representative example includes a combination in which
P® is a benzyl ester group and P’ is a benzyloxy
carbonyl group.

The compound (37) can be produced by removing the
protecting group P°® for the carboxy‘ group of the
compound (36} and the protecting group P’ for the amino
group of the compound (36). The compound (37} can be
also produced by sequentially removing the protecting
group P® for the carboxy group and the protecting group
?’ for the amino group, or the compound {37) c¢an be
produced by removing at once both of the protecting
groups P® and P’ that can be removed by the same method
or the same conditions.

The compound (17c¢c) can be produced by reacting the
obtained compound (37) with the compound (11). For the
reaction between the compound (37) and the compound
(11), the same reagents and reaction conditions as
those described for Production method 4 can be used.

[0150]
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In the foregoing, the compound represented by the
following formula:
F0121]

[Formula 66]

IT' 0!
Antibody —N CHa=N. ]
H >_ -
o)
0

f0192]

is described as a production intermediate useful for
producing the antibody-drug conjugate of the present
invention. In addition, a group of compounds
represented by the following formula:

Q- (CHz) n®-C (=0) ~L**-LF-NH- (CHz) n*~L°~LP-L°~ (NH~DX)

are also compounds that serve as production
intermediates useful for producing the antibody-drug
conjugate of the present invention.

Specifically, in the above formula, Q i1s
(maleimid-N-yl) -, HS-, X-CHz~C {=0) ~NH-, or
(pyrrolidine-2,5-dione-N-yl1l) -0-C(=C) -,
¥ is a bromine atom or an iodine atom,

nQ

is an integer of 2 to 8§,
L?®*  represents ~NH~ (CHp,—CHy-0)n’-CH,~CH,—C (=0}~ or a
single bond,

wherein n° represents an integer of 1 to 6,
L¥ represents a peptide residue consisting of 2 to 7
amino acids,

n' represents an integer of 0 to 6,



- 201 -

L* represents -C(=0)-NH-, =NR-{(CHp)n’-, -0-, or a
single bond,

wherein n’ represents an integer of 1 to &, R?
represents a hydrogen atom, an alkyl group having 1 to
6 carbon atoms, - (CHz)n®-COOH, or -{CH,)n’-0H, n®
represents an integer of 1 to 4, n’° represents an
integer of 1 to &,
1LY represents -CR?*{-R*)-, -0-, -NR*-, or a single bond,

wherein R® and R’ each independently represent a
hydrogen atom, an alkyl group having 1 to 6 carbon
atoms, -{CH,)n*-NH,, -{(CH,)n°-COOH, or -(CHz)n®-OH, R’
represents a hydrogen atom or an alkyl group having 1
to 6 carbon atoms, n* represents an integer of 0 to 6,

b

n° represents an integexr of 1 to 4, n°

represents an
integer of 1 to 4, provided that when n® is 0, R* and R®
are not the same as each other,
1® represents -CH- or -C(=0) -,
(maleimid-N-vy1) - is a group having a structure
represented by the following formula:
[0193]
[Formula 671
]
% =N |
4]
{0194]
(in the formula, the nitrogen atom 1g the connecting

position), (Pyrrolidine-2,5-dione-N-ylj- 1is a group
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having a s€tructure represented Dby the following

formula:
[0195]

[Formula 68]

[o196]

(in the formula, the nitrogen atom is the connecting
position), -(NH-DX) is a group having a structure
represented by the following formula:

[0197]

[Formula 69]

[olssgl

{in the formula, the nitrogen atom of the amino group
at position 1 is the connceting position).
[0199]

A compound in which L® dis -C{=0)- is preferred as
a production intermediate.

As for the peptide residue of L?, a compound of an
amino acid residue consisting of an amino acid sgelected

from phenylalanine, glycine, valine, lysine, citrulline,
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serine, glutamic acid, and aspartic acid is preferred
as a production intermediate. Among those peptide
residues, a compound in which L® is a peptide residue
consisting of 4 amino acids is preferred as a
production intermediate. More specifically, a compound
in which L* is -GGFG- is preferred as a production
intermediate.

Further, as for the -NH-(CHp)n'-L-L°-, a compound
of -NH-CH,CH;-, ~NH-CH,CH2CHz—, -NH-CHyCH,CH,CH,~, -—NH-
CH,CH,CH,CH2CHy—-, -~NH-CH-O-CHz—, or =NH-CH;CH»—0O-CH:;~ 1is
preferred as a production intermediate. A compound of
NE-CHpCH,CHz~, -NH-CH3~0-CHs-~, or -NH- (CH;),-0-CH,-C(=0) -
is more preferred.

As for n% a éompound in which it is an integer of
Z te 6 is’ preferred as a producticn intermediate.

A compound in which 1%% is a single bond or n® is
an integer of 2 to 4 is preferred as a production
intermediate.

[0200]

When Q is (maleimid-N-yl)-, a compound in which n@
is an integer of 2 to 5, L?* is a single bond, and -NH-
(CHz)n*-L*-LP-  is  -NH-CH,CHz—,  -NH-CHpCH,CH,—~, -NH~
CH2CH;CH,CHz~, ~NH-CH2CH2CH»CH,CH»-, =NH-CH;-0-CH,-, or -
NH-CH;CH,-0-CH»~ is preferred as a production
intermediate. A compound in which -NHB-{(CH,)n'~-L*~-LP- isg
~NH-CH,CH,~, ~NH-CH,CHCHo—, -NH-CH;=-0~CHy—, or —~NH~
CHzCH;~0-CHz~ is more preferred. A compound in which n®

is an integer of 2 or 5 is further preferred.
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[0201]
Also, when Q is (maleimid-N~yl)-, a compound in

which n@

is an integer of 2 to 5, L? is -NH- (CH,-CH,-
O)ns—CHz—CH2-C(=O)-, n® is an integer of 2 te 4, and -
NH- (CHp) n'-L2-1”- is -NH-CH,CHz~, -NH-CH,CH,CH,—, ~NH-
CH;CHCH,CHy~, —-NH-CHzCHoCH2CH,CHo,—, -—-NH-CH;-0-CHy;-, or -
NH-CHCHz~0~-ClHo— is preferred as a production
intermediate. A compound in which n° is an integer of
2 or 4 is more preferred. A compound in which -NH-
(CHz) n'~L2-L°- is -NH-CH,CH,CHy~, -NH=-CH,-O-CHp-, or ~NH-
CH2CH;-0-CH,- 1is further preferred.

[0202]

When Q 1is HS-, a compound in which n9 is an
integer of 2 to 5, L?** is a single bond, and -NH-
(CHz)n*-1*-1P~ is  -NH-CHyCH,-,  -NH-CH,CH,CH,—,  -NH-
CHCH2CHCH,—, -NH-CH3;CHCH3CH,CHz—, -NH-CH,-0O-CH;~, or -
NH-CH,CH;~0~CHs— is preferred as a production
intermediate. A compound in which -NH-(CHp)n‘-L®-L°- is
-“NH-CH,CH;CH—, -NH-CH;-0-CHy—, ot -NH-CH,CH,~-0-CH,- 1is
more preferred,

[0203]

When @ 1s X-CH;~C{=0}-NH-, a compound in which X
is a Dbromine atom is preferred as a production
intermediate. A compound in which n® is an integer of
2 to 8 is preferred, also a compound in which L?* is a
single bond is preferred, and a compound in which -NH-
(CHz)n*-L3-LP- is -NH-CH,CHpCHp-, -NH-CHp-O-CHy-, or -NH-

CH2CH2~0-CHy~ 1s preferred as a production intermediate.
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[0204]

When Q is (Pyrrolidine-2,5~dione~N-yl)-0-C(=0)~, a
compound in which n® is an integer of 2 to 5, 1*® is a
single bond, and -NH-(CHy)n'-L*-LP- is -NH-CH,CH,~, -NH-
CH.CH2CHy—, -NH-CHyCH;CH;CHy~, -NH-CH,CH,CH,CH,CHs—, ~NH-
CH;~0O~-CHy~, or -NH-CH,CH»-O-CHy;~ 1s preferred as a
production intermediate. A compound in which -NH-
(CHz) n'-L*-1°~ is =NH-CH,CH,CHy-, -NH~CH,-O-CH,-, or ~NH-
CH2CH,;~0~CHy~- is more preferred.

[0205]

More specifically, the followings are compounds
preferred as production intermediates.
(maleimid-N-yl)-CH,;CH,~C (=0) —~GGFG-NH-CHsCH>-C (=0) - {(NH~
DX)

(maleimid-N-yl)-CHy;CH,~-C (=0) —GGFG-NH~CH,;CH,CH,~C (=0) -
{NH-DX)

(maleimid-N~yl)-CHyCH;CHCH2CH»~C {=C} ~GGFG-NHE-CH,CH,—
C({=0) - (NH-DX)

(maleimid-N-yl)~CHyCHCHyCHRCH—C (=0) ~GGFG~NH-CH,CH,CHo
C(=0) - (NH~DX)

(maleimid-N-y1)}-CH;CH,CH,CH,;CH»-C (=0) ~GGFG~NH—
CH,CH,CHCHLCH,—-C (=0) ~ (NH-DX)

(maleimid-N-yl) ~CHyCHCHCHyCH~C (=0) ~GGFG-NH~-CH3-0—CH,-
C (=C) ~ (NH~DX)

(maleimid-N-yl) -CHyCH,CH,CHCHo—C {=0) ~GGFG-NH~CH,CH,~0O-
CHy-C (=0) — (NH-DX)

(maleimid~N~y1)-CH;CH;~-C (=0) —NH-CH;CH;0-~-CHCH,O—-CH,CHy~

C (=0) ~GGFG-NH~CH;CH;CH,~C (=0) - (NH~DX)
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(maleimid-N-yl)~CHyCHy=C (=0} ~NH-CH,CH»O—CHyCH;O~CHyCHy -
C(=0) -GGFG~-NH-CH,CH>-C {=0) — (NH~-D¥)
(maleimid=N-yl} ~CHyCHy—C (=Q) ~NH~CH;CH,O0~CH2CH,0-CHE,CH0-
CH3;CH;0-CH,CH,-C (=Q) ~GGFG~NH~-CH;CH;CH,—C {(=0) - (NH-DX)
HS-CHCH2~C (=Q) ~GGFG~NH~-CHyCH,CH;~-C (=0) — (NH-DX)

Br-CH;—-C (=0) -NH-CH2CH2—-C (=0) ~GGFG~NH-CH,CH,CH,—C {=0) - (NH~
bX}
{(Pyrrolidine-2,5-dione-N-yl) —-0~C (=0) ~CHyCH,CH,CH,CH,CH,—
C(=0) -GGFG~NH-CH;CH2CH;~C (=0} — (NH-DX)

[0206]

Meanwhile, the antibody-drug conjugate of the
present invention, when it 1is 1left in air or
recrystallized, may absorb moisture to have adsorption
water or turn into a hydrate, and such a compound and a
salt containing water are also included in the present
invention.

A  compound labeled with wvarious radiocactive ot
non-radiocactive isotopes is also included in the
present invention. One or more atoms constituting the
antibody-drug conjugaté of the present invention may
contain an atomic isctope at non~natural ratio.
Examples of the atomic isotope include deuterium (?H),
tritium (’H), diodine-125 (*?*°I), and carbon-14 (™).
Further, the compound of the present invention méy be
radiocactive-labeled with a radioactive isotope such as
tritium (°H), iodine-125 (!*°I), carbon-14 (*C), copper-
64  (*cu), zirconium-89 (*°2Zr), iodine-124  (‘21),

fluorine~18 ({¥F), indium-111 (**'1). carbon-11 (1'cy and
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iodine-131 (31, The  compound labeled with a
radioactive isotope 1is wuseful as a therapeutic or
prophylactic agent, a reagent for research such as an
assay reagent and an agent for diagnosis such as an in
vivo diagnostic imaging agent. Without being related
to radioactivity, any isotope wvariant type of the
antibody-drug conjugate of the present invention is
within the scope of the present invention.

(0207}

[Drugs]

The antibody-drug conijugate of the present
invention exhibits a cytotoxic activity against cancer
cells, and thus, it can be used as a drug, particularly
as a therapeutic agent and/or prophylactic agent for
cancer.

[0208]

Examples of the cancer type to which the antibody-
drug conjugate of the present invention is applied
include lung cancer, kidney cancer, urothelial cancer,
colorectal cancer, prostate cancer, glicblastoma
multiforme, ovarian cancer, pancreatic cancer, breast
cancer, melanoma, liver cancer, Bladder cancer, stomach
cancer, or esophageal cancer, however, it 1is not
limited to them as long as it 1s a cancer cell
expressing, in a cancer cell as a treatment subject, a
protein which the antibody within the antibody-drug
conjugate can recognize.

[0209]
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The antibody-drug conjugate of the present
invention can be preferably administered to a mammal,
but it is more preferably administered to a human.
[0z10]

Substances used in a pharmaceutical composition
containing antibody-drug conjugate of the present
invention can be suitably selected and applied from
formulation additives or the like that are generally
used in the art, in view of the dosage or
administration concentration.

(02111

The antibody~drug conjugate of the present
invention can be administered as a pharmaceutical
composition containing at least one pharmaceutically
suitable ingredient.

For example, <the pharmaceutical composition above
typically contains at least one pharmaceutical carrier
(for example, sterilized liquid). for example, water
and oil (petroleum oil and oil of animal origin, plant
origin, or synthetic origin(the oil may bé, for example,
peanut oil, soybean o0il, mineral o0il, sesame ocil or the
like)y. Water 1s a more typlcal carrier when the
pharmaceutical composition above is iIntravenously
administered. Saline solution, an aqueous dextrose
solution, and an aqueous glycerol solution can be also
used as a liquid carrier, in particular, for an
injection solution. A suitable pharmaceutical vehicie

is known in the art. If desired, the composition above
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may also contain a trace amount of a moisturizing agént,
an emulsifying agent, or a ©pH Dbuffering agent.
Examples of suitable pharmaceutical carrier are
disclosed in "Remington's Pharmaceutical Sciences" by R.
W. Martin. The formulations correspond to an
administration mode.

[G212]

Various delivery systems are known and they can be
used for administering the antibody-drug conjugate of
the present invention. Examples of the administration
route include intradermal, intramuscular,
intraperitoneal, intravenous, and subcutaneous routes,
but not limited thereto. The administration can be
made by injection or bolus injection, for example,.
According to a specific preferred embodiment, the
administration of the antibody- drug conjugate is
performed by injection. Parenteral administration is a
preferred administration route.

[0213]

According to a representative embodiment,- the
pharmaceutical composition is prescribed, as a
pharﬁaceutical composition suitable for intravenous
administration to human, according to the conventional
procedures. The composition for intravenous
administration is typically a solution in a sterile and
isotonic agqueous buffer solution. If necessary, the
drug may contain a solukilizing agent and local

anesthetics to alleviate pain at injection site (for
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example, lignocaine). Generally, the ingredient above
is provided individually as any one of lyophilized
powder or an anhydrous concentrate contained in a
container which is obtained by sealing in an ampoule or
a sachet having an amount of the active agent or as a
mixture in a unit dosage form. When the drug is to be
administered by injection, it may be administered from
an 1injection bottle containing water or saline of
sterile ©pharmaceutical grade. When the drug is
administered by injection, an ampoule of sterile water
cr saline for injection may be provided such that the
aforementioned ingredients are admixed with each other
before administration.

[0214]

The pharmaceutical composition of the present
invention may be a pharmaceutical composition
containing only the antibody~drug conjugate of the
present invention or a pharmaceutical composition
containing the antibody-drug conjugate and at least one
cancer treating agent other than the conjugate. The
antibody-drug conjugate of the present invention can be
administered.rwith other cancer treating agent. The
anti-cancer effect may be erhanced accordingly.
Another anti-cancer agent used for such purpose may be
administered tc an individual simultaneously with,
separately from, or subsequently to the antibody-drug
conjugate, and it may be administered while varying the

administration interval for each. Examples of the
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cancer treating agent include abraxane, carboplatin,
cisplatin, gemcitabine, irinctecan (CPT~11}, paclitaxel,
pemetrexed, sorafenib, vinorelibine, drugs described in
International Publication No., WO 2003/038043, LH-RH
analogues {leuprorelin, goserelin, or the like),
estramustine phosphate, estrogen antagonist (tamoxifen,
raloxifene, or the 1like), and an aromatase inhibitor
(anastrozole, letrozecle, exemestane, or the like}, but
it is not limited as long as it i1s a drug having an
antitumor activity.

[0215]

The pharmaceutical composition can be Zformulated
into a lyophilization formulation or a Ligquid
formulation as a formulation having desired composition
and required purity. When formulated as a
lyophilization formulation, it may be a formulation
containing suitable formulation additives that are used
in the art. Alsc for a liguid formulation, it can be
formulated as a ligquid formulation contalning wvarious
formulation additives that are used in the art.

[02186]

Composition and concentration of the
pharmaceutical composition may vary depending on
administration method. However, the antibody-drug
conjugate contained in the pharmaceutical composition
of the present invention can exhibit the pharmaceutical
effect even at a small dosage when the antibody-drug

cenjugate has higher affinity for an antigen, that is,



- 212 -

higher affinity (= lower Kd wvalue} in terms of the
dissociation constant (that is, EKd walue) for the
antigen. Thus, for determining dosage of the antibody-
drug conjugate, the dosage can be determined in view of
a situation relating to the affinity between the
antibody-drug conjugate and antigen. When the
antibody~drug conjugate o0f the present invention is
administered to a human, for example, about 0.001 to
100 mg/kg can be administered once or administered

several times with an interval of one time for 1 to 180

davys.

[Examples]
[0217]

The present invention is specifically described in
view of the examples shown below. However, the present
invention is not limited to them. Further, 1t is by no
means interpreted in a limited sense. Further, unless
specifically described otherwise, the reagent, solvent,
and starting material described in the specification
can be easily obtained from a commercial supplier.
[6218%

Reference LExample 1 M30-H1-L4 antibcdy

Of humanized antibodies of an anti-B7-H3 antibedy,
an antibody composed of a heavy chain consisting of an
amine acid sequence described in amino acid posgitions
20 to 471 in SEQ ID NO: 9 and a light chain consisting

of an amino acid seguence described in amino acid
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positieons 21 to 233 im SEQ ID NO: 16 was produced in
accordance with a method known in the art to vyield
humanized anti~B7-H3 antibody designated as an M30-Hl-
1,4 antibody (or simply referred to as "M30-H1-L4"}.
[0219]
Reference Example 2 M30-H1-L4P antibody

The modification of a glycan bonded to the M30-H1-
L4 antibody obtained above was regulated by
defucosylation in accordance with a method known in the
art to yield antibody with the regulated modification
of a glycan designated as an M30-H1-L4P antibody (or
simply referred to as "M3I0-H1L-T4P").
[0220]
Reference Example 3 Anti-CD30 antibody

An anti-CD30 antibody was producad with reference
te National Publication of Internaticonal Patent
Application No. 2005-506035. 1Its sequence 1is shown in
SEQ ID NOs: 27 and 28.
[0221]
Reference Example 4 Anti-CD33 antibody

An anti-CD33 antibody was produced with reference
to Japanese Patent Laid-Open No. 8~48637? Its sequence
is shown in SEQ ID NOs: 29 and 30.
[0222]
Reference Example 5 Anti-CD70 antibody

An anti-~CD70 antibody was produced with refereace

to National Publication of International Patent
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Application No. 2008-538292. 1Itg sequence is shown in
SEQ ID NOs: 31 and 32,

[0223]

Example 1 4-Amino-N-[(1S,98)-9-ethyl-5-fluoro-9-
hydroxy-4-methyl-10, 13-dioxo-2,3,9,10,13,15-hexahydro-
1H,12H-benzo[de]lpyrano[3',4':6, 7] indolizino[1, 2-
blgquinolin-1-yl]butanamide

[0224]

[Formula 70]

[0225]

Process 1: tert-Butyl (4-{[(1lS,9S)-9-ethyl-5-fluoro-9-
hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-
1H, 12H-benzo{delpyrano[3',4':6, 7] indolizino[1, 2-
blquinolin-1-yl]amino}-4-oxobutyl)carbamate

4- (tert-Butoxycarbonylamine)butancic acid (0.237 g,
1.13 mmol) was dissolved in dichloromethane (10 mL),
N-hydroxysuccinimide (0.130 g, 1.13 mmol) and l-ethyl-
3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(0.216 g, 1.13 mmol) were added, and stirred for 1 hour.
The reaction solution was added dropwise to an N,N-
dimethylformamide solution (16 mL) charged with
mesylate of the compound (4) (0.500 g, 0.94 mmol) and
triethylamine (0.157 mL, 1.13 mmol), and stirred at

room temperature for 1 day. The solvent was removed under
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reduced pressure and the residue obtained were purified
by silica gel column chromatography I[chloroform -
chloroform : methanol = 8 : 2 (v/v)] to yield the
titled compound (0.595 g, quantitative).
"H-NMR (400 MHz, DMS8O-dg) &: 0.87 (3H, t, J=7.2 Hz),
1.31 (9H, s), 1.58 (1H, t, J=7.2 Hz}, 1l.66 (2H, t,
J=7.2 Hz), 1.82-1.89 (2H, m), 2.12-2.21 {3H, m), 2.39
(3H, s), 2.92 (2H, t, J=6.5 Hz), 3.17 (2H, s), 5.16 (1H,
d, J=18.8 Hz), 5.24 {1H, d, J=18.8 Hz), 5.42 (2H, s), 5.59-
5.55 (1H, m}), 6.53 (1H, s), 6.78 {1H, t, J=6.3 Hz), 7.30
(14, s), 7.79 (1H, d, J=11.0 Hz), 8.40 {1H, d, J=8.6 Hz) .
MS (APCI) m/z: 621 (M+H)"*
[0226]
Process 2: 4-Amino-N-[(18,98)-9-ethyl-5-fluoro-9-
hydroxy—4—methyl—10,13—dioxo-2,3,9,10,13,15—hexahydro—
lH,12H-benzo[de]pyran0[3‘,4':6,7]indolizino[1,2—
b]lquinolin-1-yl]lbutanamide

The compound (0.388 g, 0.61 mmol) obtained in
Process 1 above was dissolved in dichloromethane (9 mL) .
Trifluoroacetic acid (9 mL) was added and it was
stirred for 4 hours. The solvent was removed under
reduced pressure and the residues obtained were

purified by silica gel column chromatography [chloroform

- Ppartitioned organic layer of chloroform : methanol
water = 7 : 3 : 1 (v/v/v)] to yvield trifluoroacetate of the
titled compound (0.343 g, quantitative). This compound was

confirmed in the tumor of a cancer-bearing
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mouse that received the antibody-drug conjugate (13) or
(143 .

lg-NMR (400 MHz, DMSO-dg) &: 0.87 (3H, t, J=7.2 Hz),
1.79-1.92 (4H, m), 2.10-2.17 (2H, m), 2.27 (2H, t,
J=7.0 Hz), 2.40 (3H, s), 2.80-2.86 (2H, m), 3.15-3.20
(24, m), 5.15 (1#, d, J=18.8 Hz), 5.26 (1H, d, J=1i8.8
Hz), 5.42 (2H, s), 5.54-5.e61 (iH, m), 6.55 (iH, s},
7.32 (1H, s), 7.72 (3H, brs), 7.82 (1H, 4, J=11.0 EHz},
8.54 (1H, d, J=8.6 Hz).

MS {(APCI) m/z: 521 (M+H}"

[0227]

Example 2 Antibody-drug conjugate (1)

[0228]

[Formula 711}

>L o) H Q k0
! oJ’\u/\va’LN N\,JLNWD
o H o H 5 H NH

S S8 % (R R
oYY W Y e Process 2

Process 1

o] H © H O
M30-HE14P —
‘(n:ﬁ s A A N Ay~ 0
H QO H g5 .

Process 4 a

[0229]
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Process 1: N- (tert-butoxycarbonyl)glycylglycyl-L-
phenylalanyl-N- (4-{[(1S,98) -9-ethyl-5-fluoro-9-hydroxy-
4—methyl—10,13—dioxo—2,3,9,10,13,15—hexahydro—1H,12H—
benzo[de]pyrano[B',4':6,7]indolizino[1,2—b}quinolin—1-
vllamino}-4-oxobutyl}glycinamide

N- (tert-butoxycarbonyl)glycylglycyl-L-
phenylalanylglycine (0.081 g, 0.19 mmol) was dissolved
in dichloromethane {3 mL), N-hydroxysuccinimide (0.021
g, 0.19 mmol) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.036 g,
0.19 mmol) were added and then stirred for 3.5 hours.
The reaction solution was added dropwise to an N,N-
dimethylformamide solution (1.5 mL) charged with the compound
(0.080 g, 0.15 mmol) of Example 1, and stirred at room
temperature for 4 hours. The solvent was removed under
reduced pressure and the residues obtained were
purified by gilica gel column chromatography
[chloroform - chloroform : methanol = 8 : 2 (v/v)] to
yield the titled compound (0.106 g, 73%).
'H-NMR (400 MHz, DMSO-dgs) &: 0.87 (3H, t, J=7.4 Hz),
1.36 (9H, s), 1.71 (2H, m), 1.86 (2H, t, J=7.8 Hz),
2.15-2.19 (4H, m), 2.40 (3H, s), 2.77 (1H, dd, J=12.7,
8.8 Hz), 3.02 (1H, 4d, J=14.1, 4.7 Hz), 3.08-3.11 (2H,
m), 3.16-3.19 (2H, m), 3.54 (2H, d, J=5.9 Hz), 3.57-
3.77 (4H, m), 4.46-4.48 (1H, m), 5.16 (1H, d, J=19.2
Hz), 5.25 (1H, d, J=18.8 Hz), 5.42 (2H, s), 5.55-5.60
(lH, m}), 6.53 (1H, s), 7.00 (LH, t, J=6.3 Hz), 7.17-

7.26 (5H, m), 7.31 {(1H, &), 7.71 (1IH, t, J=5.7 Hz),
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7.80 (1H, 4, J=11..0 Hz), 7.92 (1H, t, J=5.7 Hz), 8.15
(1H, 4, J=8.2 Hz), 8.27 (1H, t, J=5.5 Hz), 8.46 (1H, d,
J=8.2 Hz).
MS (APCI) m/z: 939 (M+H)®*
[0230]
Process 2: Glycylglycyl-L-phenylalanyl-N-(4-{[(1S,98)-
9-ethyl-5-fluocro-9-hydroxy-4-methyl-10,13-dioxo-
2,3,9,10,13,15-hexahydro-1H, 12H-
benzo{de]lpyrano[3',4':6,7]indeclizino[1,2-blquinolin-1-
yllamino}-4-oxobutyl)glycinamide trifluoroacetate

The compound (1.97 g, 2.10 mmol) obtained in
Process 1 above was dissolved in dichloromethane (7 mL}.
After adding trifluorcacetic acid (7 mL), it was
stirred fdr 1 hour. The sclvent was removed under
reduced pressure, and it was charged with toluene for
azeotropic distillation. The residues obtained were
purified by silica gel column chromatography
[chloroform - partitioned organic layer of chloroform
methanol : water = 7 : 3 : 1 (v/v/v)] to yield the
titled compound (1.97 g, 99%).
'H-NMR (400 MHz, DMSO-dé6) &: 0.87 (3H, t, J=7.4 Hz),
1.71-1.73 {(2H, m}, 1.82-1.90 (2H, m), 2.12-2.20 (4H, m},
2.40 (3H, s), 2.75 (1lH, 44, J=13.7, 9.4 Hz), 3.03-3.09
(3H, m), 3.18-3.192 (2H, m}, 3.58-3.60 (2H, m}, 3.64 (1H,
d, J=5.9 Hz), 3.69 (1H, d4d, J=5.9 Hz), 3.72 (1H, 4d,
J=5.5 Hz), 3.87 (1H, dd4, J=16.8, 5.9 Hz), 4.50-4.56 (1H,
m), 5.16 (1H, 4, J=19.2 Hz), 5.25 (1H, 4, J=18.8 Hz),

5.42 (2H, s), 5.55-5.60 (1H, m), 7.17-7.27 ({5H, m),
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32

8.33-8.35

MS

[0

(APCI)

231]

Process

(1H,
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s), 7.78-7.81 (2H, m), 7.95-7.97 (3H, m),
{(2H, m), 8.48-8.51 (2H, m).
m/z: 839 (M+H)*

3: N-[6-(2,5~-dioxo-2,5-dihydro-1H-pyrrol-1-

yl)hexanoyllglycylglycyl-L-phenylalanyl-N-(4-{[(18,98) -

9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-

2,3,9,10,13,15-hexahydro-1H, 12H-

benzo[de]pyrano[3',4':6,7] indolizincl[1l,2-blquinolin-1-

yl]lamino}-4-oxobutyl)glycinamide

the compound (337 mg,
above,
succinimidyl
mmol)

hour.

To an N,N-dimethylformamide

triethylamine

0.353 mmol)

6-maleimide

hexanocate

(1.2 mL)

(44.3 mL, 0.318

mmol)

(119.7 mg,

solution of
obtained in Process 2

and N-

0.388

were added and stirred at room temperature for 1

The solvent was removed under reduced pressure

and the residues obtained were purified by silica gel

column

methanol

a pale yellow solid

'H-NMR (400 MHz,

1.

1.

2.

3.

12-1.22
80-1.91
79 (1H,

77 (8H,

Hz), 5.24

5.

s)

44 (1H,

, 6.99

chromateography

[chloroform -

chloroform

5 + 1 (v/v)] to yield the titled compound as

DMSO-dg)

o

&6: 0.87

(2H, m), 1.40-1.51 (4H, m

{2H, m), 2.05-2.21 (6H,

dd, J=14.0, 9.8 Hz), 2.98

m), 4.41-4.48

{1H, m),

(1H, d, J=18.9 Hz), 5.40

d, J=17.1 Hz),

5.54-5.60

(2H, &), 7.20-7.27 (B5H, m)

(278.0 mg, 76%).

(3H,

), 1.66-1.76

m) .,
-3.21

5.15

t, J=7.3 Hz),

2.39
(5H,

(1H,

(3H,
m) ,

d, J

(2H, m),

s),
3.55~

=18.9

(1, 4, J=17.1 Hz),

(1H,

, 7.30 (1H,

m) ,

6.53

8),

(1H,

7.70
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(1H, t, J=5.5 Hz), 7.80 (1H, d, J=11.0 Hz), 8.03 (1H, t,
J=5.8 Hz), 8.08 (l1H, t, J=5.5 Hz), 8.14 (1H, d, J=7.9
Hz), 8.25 (1H, t, J=6.1 Hz), 8.46 (iH, 4, J=8.5 Hz).

MS (APCI) m/z: 1032 (M+H)"'

[0232]

Process 4: Antibody-drug conjugate (1)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL by replacing the
medium with PBS6.0/EDTA by using the Common procedure
C-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mImg‘cm™' was used) described in
Production method 1. The solution (1.25 mL) was placed
in a 1.5 wlL polypropylene tube and charged with an
aqueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.025 mL; 3.0 equivalents per antibody
molecule) and an agqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mL).
After confirming that the solution had pH of 7.4 % 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.109
mL) and a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in above Process 3 (0.039 mL;
4.6 eqguivalents per antibody molecule) to the above
solution at room temperature, it was stirred by using a

tube rotator (MTR-103, manufactured by AS ONE
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Corporation) for conjugating the drug linker to the
antibody at room temperature for 40 minutes. Next, an
aqueous solution (0.008 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and stirred at room
temperature to terminate the reaction of drug linker
for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure i,

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €n,280 = 235300 {estimated
calculation wvalue}, &€y370 = 0 (estimated calculation
value), €p,2s0 = 5000 (measured average value), and gp, 370
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 13.02 mg/mL, antibody vyield:
9.1 mg (73%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.4.

[0233]

Example 3 Antibody-drug conjugate (2)

[0234]
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[Formula 72]

e &) H O H O
G‘\/\/\/'LWN\)LNL EN\,JLNWO
0 H o H 4 H

an Process 1

59

[0235]

Process 1: Antibody-drug conjugate (2)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mimg'cm* was used) and Common
procedure C-1 described in Production method 1. The
sclution (4.0 mL) was collected into a 15 mL tube and
charged with an aqueous solution of 10 mM TCEP (Tokyo
Chemical Industry Co., Ltd.) (0.118 mL; 4.6 equivalents
per antibody molecule) and an agueous solution of 1 M
dipotassium hydrogen phosphate (Nacalai Tesque, Inc.;
0.200 mL). After confirming that the solution had pH
of 7.4 =+ 0.1, the disulfide bond at hinge part in the
antibody was reduced by incubatingat 37°C for 1 hour.
Conjugation between antibody and drug 1linker: After
incubating the above solution for 10 minutes at 22°C, a

dimethyl sulfoxide solution (0.236 mL; 9.2 eguivalents
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per antibody molecule) containing 10 mM of the compound
obtained in Process 3 of Example 2 was added thereto
and incubated for conjugating the drug linker to the
antibody at 22°C for 40 minutes. Next, an aqueous
solution (0.00471 mL) of 100 mM NAC (Sigma-Aldrich Co.
LLC} was added thereto and incubated to terminate the
reaction of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution} described in Production method
1 to yield 17.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a,280 = 235300 (estimated
calculation wvalue}), ¢gp370 = 0 (estimated calculation
value), €p,as0 = 5000 (measured average value), and gp, 3¢
= 19000 (measured average value) were wused), the

following characteristic values were obtained.

Antibody c¢oncentration: 1.80 mg/mL, antibody vyield:
26.1 mg (65%), and average number of conjugated drug
molecules (n) per antibody molecule: 5.9.

[0235]

Example 4 Antibody-drug conjugate (3)

[0237]
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[Formula 73]
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[0238]

Procegs 1: Antibody-drug conjugate (3)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL by replacing the
medium with PBS6.0/EDTA by using the Common procedure
c-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mLmg 'cm* was used) described in
Production method 1. The solution (1.25 mL} was placed
in a 1.5 mL polypropylene tube and charged with an
aqueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.051 mL; 6.0 equivalents per antibody
molecule) and an agqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mL) .
After confirming that the solution had pH of 7.4 * 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After

adding dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.067
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mL) and a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 3 of Example 2
{0.085 mL; 10.0 equivalents per antibody molecule) to
the above solution at room temperature, it was stirred
by using a tube rotator (MTR-103, manufactured by AS
ONE Corporation) for conjugating the drug linker to the
antibody at room temperature for 60 minutes. Next, an
aqueougs solution (0.013 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and stirred to
terminate the reaction of drug 1linker at room
temperature for another 20 minutes.

Purification: The above golution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a,280 = 235300 (estimated
calculation wvalue), ¢€a370 = 0 {estimated calculation
value), €p,s0 = 5000 (meagsured average value), and &p,avo
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 1.67 mg/mL, antibody vyield:
10.02 mg (80%), and average number of conjugated drug
molecules (n) per antibody molecule: 6.3.

[0239]

Example 5 Antibody-drug conjugate (4)
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[0240]
[Formula 74]

° < H O H O
G\/\/\IAN"\"’NJ N\)L&WD
o] H o H & H

HNi Process 1

M30-H1-LAP ———Q:,SWWHVJL

. . 75
[0241]

Process 1: Antibody-drug conjugate (4)
Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL by replacing the
medium with PBS6.0/EDTA by using the Common procedure
C-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mlmglem™* was used) described in
Production method 1. The solution (1.25 mL) was placed
in a 1.5 mL polypropylene tube and charged with an
aqueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.051 mL; 6.0 eguivalents per antibody
molecule) and an agqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mL).
After confirming that the solution had pH of 7.4 + 0.1,

the disulfide bond at hinge part in the antibody was

reduced by incubating at 37°C for 1 hour.
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Conjugation between antibody and drug linker: Afterx
adding dimethyl sulfoxide {(Sigma-Aldrich Co. LLC; 0.025
mL) and a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Procegs 3 of Example 2
(0.127 mL; 15.0 equivalents per antibody molecule) to
the above solution at room temperature, it was stirred
by using a tube rotator (MTR-103, manufactured by AS
ONE Corporation) for conjugating the drug linker to the
antibody at room temperature for 60 minutes. Next, an
agueous solution (0.019 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and stirred to
terminate the reaction of drug linker at room
temperature for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) desgcribed in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, En,280 = 235300 (estimated
calculation value), €a,370 = 0 (estimated calculation
value), é&p,2s0 = 5000 (measured average value), and €p 37
= 19000 (measured average value} were used), the

following characteristic values were obtained,.
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Antibody concentration: 1.19 mg/mL, antibody yield:
7.14 mg (57%), and average number of conjugated drug
molecules (n) pexr antibody molecule: 7.5,

[0242]

Example 6 Antibody-drug conjugate (5)

[0243]

{Formula 75]

— _
.0
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B OO o,

[0244]

Almost the whole amounts of the antibody-drug
conjugates of Examples 4 and 5 were mixed and the
solution was concentrated by the Common procedure A to
yield the titled antibody-drug conjugate.

Antibody concentration: 10.0 mg/mL, antibody vield:
15.37 wmg, and average number of conjugated drug
molecules (n) per antibody molecule: 6.7.

[0245]

Example 7 Antibody-drug conjugate (6)

[0246]
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[Formula 76]
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[0247]

Procegs 1: Antibody-drug conjugate (6)

Reduction of the antibody: The anti-CD30 antibody
produced in Reference Example 3 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.75 was used) and Common procedure C-1
described in Production method 1. The solution (1.0
mL) was collected into a 2 mL tube and charged with an
agueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.0297 mL; 4.6 equivalents per antibody
molecule) and an agqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.050 mL).
After confirming that the solution had pH of 7.4 *£ 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubatingat 37°C for 1 hour.

Conjugation between antibody and drug linker: After

incubating the above solution at 22°C for 10 minutes, a
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dimethyl sulfoxide solution (0.0593 mL; 9.2 equivalents
per antibody molecule) containing 10 mM of the compound
obtained in Process 3 of Example 2 was added thereto
and incubated for conjugating the drug linker to the
antibody at 22°C for 40 minutes. Next, an agueous
solution (0.0119 mL; 18.4 equivalents per antibody
molecule) of 100 mM NAC (Sigma-Aldrich Co. LLC) was
added thereto and incubated to terminate the reaction
of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €n,280 = 270400 (estimated
calculation value), &370 = 0 {(estimated calculation
value), &p,2e0 = 5000 (measured average value), and &p, 370
= 19000 (measured average value) were usged}, the

following characteristic values were obtained.

Antibody concentration: 0.99 mg/mL, antibody yield:
5.94 mg (59%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.3.

[0248]

Exaﬁple 8 Antibody-drug conjugate (7)

[0249]
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[Formula 77]
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[0250]

Process 1: Antibody-drug conjugate (7)

Reduction of the antibody: The anti-CD30 antibody
produced in Reference Example 3 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.75 was used) and Common procedure C-1
described in Production method 1. The solution (1.0
mL) was collected into a 2 mL tube and charged with an
agueous seolution of 30 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.0148 mL; 6.9 equivalents per antibody
molecule} and an agqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.050 mL).
After confirming that the solution had pH of 7.4 *+ 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After

incubating the above soclution for 10 minutes at 22°C, a
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dimethyl sulfoxide solution (0.0297 ml:; 13.8
equivalents per antibody molecule) contalning 30 mM of
the compound obtained in Process 3 of Example 2 was
added thereto and incubated for 40 minutes at 22°C for
conjugating the drug linker to the antibody. Next, an aqueous
solution (0.0178 wmL; 27.6 equivalents per antibody
molecule) of 100 mM NAC (Sigma-Aldrich Co. LIC) was added
thereto and incubated to terminate the reaction of drug linker
at 22°C for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €n,280 = 270400 (estimated
calculation wvalue), €a370 = 0 (estimated calculation
value), €p,2s0 = 5000 (measured average value), and e€p, i
= 19000 (measured average value) were used}, the

following characteristic values were obtained,

Antibody concentration: 0.99 mg/mL, antibody yield:
5.94 mg (59%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.8.

[0251]

Example 9 Antibody-drug conjugate (8)

[0252]

[Formula 78]
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[0253]

Process 1: Antibody-drug conjugate (8)

Reduction of the antibody: The anti-CD33 antibody
produced in Reference Example 4 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.66 was used) and Common procedure C-1
described in Production method 1. The solution (1.0
mL) was collected into a 2 mL tube and charged with an
aqueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.0297 mL; 4.6 equivalents per antibody
molecule) and an aqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.050 mL).
After confirming that the solution had pH of 7.4 * 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After
incubating the above solution for 10 minutes at 22°C, a

dimethyl sulfoxide solution (0.0593 mL; 9.2 egquivalents
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per antibody molecule) containing 10 mM of the compound
obtained in Procesg 3 of Example 2 was added thereto
and incubated for conjugating the drug linker to the
antibody at 22°C for 40 minutes. Next, an agueous
solution (0.0119 mL; 18.4 equivalents per antibody
molecule) of 100 mM NAC (Sigma-Aldrich Co. LLC) was
added thereto and incubated to terminate the reaction
of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected ¢to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to vield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

abgorption coefficient, €a,280 = 256400 {estimated
calculation wvalue), €a370 = 0 (estimated calculation
value), €p,2s0 = 5000 {(measured average value), and é&p,370
= 19000 (measured average value) were wused}), the

following characteristic values were obtained.

Antibody concentration: 1.06 mg/mL, antibody vyield:
6.36 mg (64%), and average number of conjugated drug
molecules (m) per antibody molecule: 3.4.

[0254]

Example 10 Antibody-drug conjugate (9}

[0255]

[Formula 79]
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Process 1: Antibody-drug conjugate (9)

Reduction of the antibody: The anti-CD33 antibody
produced in Reference Example 4 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.66 was used) and Common procedure C-1
degscribed in Production method 1. The solution (1.0
ml.) was collected into a 2 mL tube and charged with an
agueous solution of 30 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.0148 mL; 6.9 equivalents per antibody
molecule) and an aqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.050 mL).
After confirming that the solution had pH of 7.4 + 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After
incubating the above solution for 10 minutes at 22°C, a

dimethyl sulfoxide solution {0.0297 ml; 12.8
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equivalents per antibody molecule)} containing 30 mM of
the compound obtained in Process 3 of Example 2 was
added thereto and incubated for conjugating the drug
linker to the antibody at 22°C for 40 minutes. Next,
an agueous solution (0.0178 mL; 27.6 equivalents per
antibody molecule) of 100 mM NAC (Sigma-Aldrich Co.
LLC) was added thereto and incubated to terminate the
reaction of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 256400 (estimated
calculation wvalue), €a370 = 0 (estimated calculation
value), &p,2s0 = 5000 (measured average value), and £p, 370
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 0.95 mg/mL, antibody vyield:
5.70 mg (57%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.7,

[0257]

Example 11 Antibody-drug conjugate (10)

[0258]

[Formula 80]



- 237 -

. - - [o] [T H D
Anti-CD70 antibody =775 M~ _~ L N AL N o
4 RS S DO

[0259]

Process 1: Antibody-drug conjugate (10)

Reduction of the antibody: The anti-Cb70 antibody
produced in Reference Example 5 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.69 was used) and Common procedure C-1
described in Production method 1. The solution (1.0
mL) was collected into a 2 mL tube and charged with an
aqueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.0297 mL; 4.6 equivalents per antibody
molecule) and an agqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.050 mL).
After confirming that the solution had pH of 7.4 + 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After

incubating the above golution at 22°C for 10 minutes, a

dimethyl sulfoxide solution (0.0593 mL; 9.2 equivalents
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per antibody molecule) containing 10 mM of the compound
obtained in Process 3 of Example 2 was added thereto
and incubated for conjugating the drug linker to the
antibody at 22°C for 40 minutes. Next, an aqueous
solution (0.0119 mL; 18.4 equivalents per antibody
molecule) of 100 mM NAC (Sigma-Aldrich Co. LLC) was
added thereto and incubated to terminate the reaction
of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (ags molar

absorption coefficient, €a, 280 = 262400 (estimated
calculation wvalue), €z370 = 0 ({estimated calculation
value}, &p,330 = 5000 (measured average value), and €p, 170
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 1.00 mg/mL, antibody vield:
6.00 mg (60%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.2.

[0260]

Example 12 Antibody-drug conjugate (11)

[0261]

[Formula 81]
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[0262]

Process 1: Antibody-drug conjugate (11)

Reduction of the antibody: The anti-CD70 antibody
produced in Reference Example 5 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.69%9 was used) and Common procedure C-1
degcribed in Production method 1. The solution (1.0
mL}) was collected into a 2 mL tube and charged with an
agqueous solution of 30 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.0148 mL; 6.9 equivalents per antibody
molecule} and an agqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.050 mL).
After confirming that the solution had pH of 7.4 + 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After

incubating the above solution at 22°C for 10 minutes, a

dimethyl sulfoxide golution {0.0297 mL; 13.8
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equivalents per antibody molecule) containing 30 mM of
the compound obtained in Procegs 3 of Example 2 was
added thereto and incubated for 40 minutes at 22°C for
conjugating the drug linker to the antibody. Next, an
aqueous solution (0.0178 mL; 27.6 equivalents perxr
antibody molecule) of 100 mM NAC (Sigma-Aldrich Co.
LLC) was added thereto and incubatedto terminate the
reaction of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 {as molar

absorption coefficient, Ea. 280 = 262400 {estimated
calculation wvalue), ga,370 = 0 (estimated calculation
value), ep,2s0 = 5000 (measured average value), and €p,37
= 19000 (measured average value) were used} , the

following characteristic values were obtained.

Antibody concentration: 0.96 mg/mL, antibody yield:
5.76 mg (58%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.6.

[0263]

Example 13 Antibody-drug conjugate (12)

[0264]

[Formula 82]
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[0265]
Process 1l: N-[3-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
vl)propanoyl]lglycylglycyl-L-phenylalanyl-N- (4-
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxe-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]lpyrano[3',4':6,7]indolizino[l,2-blgquinolin-1-
yl]lamino}-4-oxobutyl)glycinamide

The compound (80 mg, 0.084 mmol) obtained 1in
Process 2 of Example 2 wag reacted in the same manner
as Process 3 of Example 2 by using N-succinimidyl 3-
maleimide propicate {(24.6 mg, 0.0924 mmol) instead of
N-succinimidyl 6é-maleimide hexanocate to vyield the
titled compound as a pale yellow solid {60.0 mg, 73%).
'H-NMR (400 MHz, DMSO-d¢) &: 0.89 (3H, t, J=7.3 Hz),
1.70-1.78 (2H, m}), 1.81-1.94 (2H, m), 2.12-2.23 {(4H, m),
2.42 (3H, s), 2.81 (1H, d4, J=13.7, 9.8 Hz), 3.01-3.15
(3H, m}, 3.16-3.23 (2H, m), 3.30-3.35 (1H, m), 3.58-
3.71 {(6H, m), 3.71-3.79 (1lH, m), 4.44-4.51 (1H, m),
5.19 (1H, d, J=19.0 Hz), 5.27 (1H, 4, J=19.0 Hz), 5.43

(1H, 4, J=17.6 Hz), 5.47 (1lH, d, J=17.6 Hz), 5.57-5.63
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(1H, m), 6.56 (1H, &), 7.02 (2H, s), 7.17-7.22 (1H, m),
7.22-7.30 (5H, m), 7.34 (1H, s), 7.73 {(1H, t, J=5.6 Hz),
7.83 (1H, d, J=10.7 Hz), 8.08 (1H, t, J=5.6 Hz), 8.15
(lH, 4, J=7.8 Hz), 8.30 (2H, dt, J=18.7, 5.7 Hz), 8.49
(1H, d, J=8.8 Hz).

MS (APCI) m/z: 990 (M+H)*

[0266]

Process 2: Antibody-drug conjugate (12)

By wusing the M30-H1-L.4P antibody produced in
Reference Example 2 and the compound obtained in
Process 1 above, the titled antibody-drug conjugate was
obtained in the same manner as Process 4 of Example 2.
Antibody concentration: 12.16 mg/mL, antibody vyield:
8.5 mg (68%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.4,

[0267]
Example 14 Antibody-drug conjugate (13)

[0268]
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[Formula 831

M30-H1-LAP —

[C269]
Process 1: N-{3-[2-(2-{[3—-(2,5~dioxo~-2,5~dihydro-1H~
pyrrol-1-
yl)propanoyl]aminolethoxy)ethoxylpropanoyllglycylglyeyl
~L~phenylalanyl-N-{(4-{[ (158,98} -9-ethyl-5-flucro-3-
hydroxy-4-methyl-10,13~-dioxo0-2,3,9,10,13, 15-hexahydro-
1H,12H-benzo[de]pyranc[3',4':6,7]indolizino[1l, 2-
blguinolin-l1-yl]lamino}-4—-oxobutyl)glycinamide

The compound (100 mg, 0.119% mmol) obtained in
Process 2 of Example 2 was reacted in the same manner
as Process 3 of Example 2 by using
diiscpropylethylamine (20.8 pL, 0.11% mmol) instead of
triethylamine and N~succinimidyl 3~(2~(2~ (3~
maleinimidepropanamide)ethoxy)ethoxy)propancate (50.7

mg, 0.119 mmol) instead of N-succinimidyl 6-maleimide
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hexanoate to yield the titled compound as a pale yellow
solid (66.5 mg, 48%).

'H-NMR (400 MHz, DMSO-dg) &: 0.85 (3H, t, J=7.4 Hz),

1.65-1.74 (2H, m), 1.77-1.90 (2H, m}, 2.07-2.19 (4H, m),
2.30 (2H, t, J=7.2 Hz), 2.33-2.36 (2H, m), 2.38 (3H, s),
2.76 (1H, dd, J=13.7, 9.8 Hz), 2.96-3.18 (9H, m), 23.42-

3.44 (4H, m), 3.53-3.76 (10H, m), 4.43 (1H, td, J=8.6,

4.7 Hz), 5.14 (1H, d, J=18.8 Hz), 5.23 (1H, d, J=18.8

Hz), 5.38 (1H, d, J=17.2 Hz), 5.42 (1iH, d, J=17.2 Hz),

5.52-5.58 (1H, m), 6.52 (1H, g), 6.98 (2H, s), 7.12-

7.17 (1H, m), 7.18-7.25 (4H, m), 7.29 (1H, s), 7.69 (1H,
t, J=5.5 Hz), 7.78 {(1H, d, J=11.3 Hz), 7.98-8.03 (2H,

m), 8.11 (l1H, d, J=7.8 Hz), 8.16 (1lH, t, J=5.7 Hz),

8.23 (1H, t, J=5.9 Hz), 8.44 (1H, 4, J=9.0 Hz).

MS (APCI) m/z: 1149 (M+H)"

[0270]

Process 2: Antibody-drug conjugate (13)

By wusing the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 1 above, the titled antibody-drug conjugate was
obtained in the same manner as Process 4 of Example 2.
Antibody concentration: 12.76 mg/mL, antibody vield:
8.9 mg (71%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.4.

[0271]
Example 15 Antibody-drug conjugate {(14)
[0272]

[Formula 84]
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[0273]
Process 1: Antibody-drug conjugate (14)

By wusing the M30-H1-L4P antibody produced in
.Reference Example 2 and the compound obtained in
Process 1 of Example 14, +the titled antibody-drug
‘conjugate was obtained in the same manner as Process 1
of Example 4.

Antibody concentration: 1.60 mg/mL, antibody yield:
9.60 mg {(77%), and average number of conjugated drug
molecules (n) per antibody molecule: 6.1.

[0274]

Example 16 Antibody-drug conjugate (15)

[0275]
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[0276]
Process 1: Antibody—-drug conjugate (15)

By using the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 1 of Example 14, the titled antibedy-drug
conjugate was obtained in the same manner as Process 1
of Example 5.

Antibody concentration: 1.64 mg/mL, antibody vyield:
9.84 mg (79%), and average number of conjugated drug
molecules (n) per antibody molecule: 7.1.

102771 '

Example 17 Antibody-drug conjugate (16}

[0278]



- 247 -

[Formula 86]
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Almost the whole amounts of the antibody-drug
conjugates of Examples 15 and 16 were mixed and the
solution was concentrated by the Common procedure A to
vield the titled antibody-drug conjugate.

Antibody concentration: 10.0 mg/mL, antibody vyield:
17.30 mg, and average number of conjugated drug
molecules (n) per antibody molecule: 6.5.

[0280]

Example 18 Antibody-drug conjugate (17)

[0281]

[Formula 87]
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[0282]

Process 1: Antibody-drug conjugate (17)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mImg'cm ! was used) and Common
procedure C-1 described in Production method 1. The
solution (100 mL, 1 g of the antibody) was placed in a
250 mL flask and charged with an aqueous solution of 10
mM TCEP (Tokyo Chemical Industry Co., Ltd.) (2.43 mL;
3.6 equivalents per antibody molecule} and further with
an aqueous solution of 1 M dipotassium hydrogen
phosphate (5 mL). After confirming that the solution
had pH near 7.4 by using a pH meter, the disulfide bond
at hinge part in the antibody was reduced by incubating
at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding dimethyl sulfoxide (2.14 mL) and a dimethyl
sulfoxide solution containing 10 mM of the compound
obtained in Process 1 of Example 14 (3.51 mL; 5.2
equivalents per antibody molecule) to the above solution
at room temperature, it was stirred with a stirrer for
conjugating the drug linker to the antibody in a water bath at
15°C for 130 minutes. Next, an aqueous solution (0.547 mL) of
100 mM NAC was added thereto and further incubated to terminate

the reaction of drug linker at room temperature for 20 minutes.
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Purification: The above solution was subjected to
ultrafiltration purification using an ultrafiltration
apparatus composed of an ultrafiltration membrane
(Merck Japan, Pellicon XL Cassette, Biomax 50 Kha), &
tube pump (Cole~Parmer International, MasterFlex Pump
model 77521-40, Pump Head model 7518-00), and a tube
(Cole—-Parmer International, MasterFlex Tube L/816).
Specifioally, while ABS was added dropwise (a total of
800 mL) as a buffer solution for purification to the
reaction solution, ultrafiltration purification was
performed for removing unconjugated drug linkers and
other low-molecular-weight reagents, also replacing the
buffer soluticon with ABS, and further concentrating the
solution, to yield about 70 mL of a solution centaining
the titled antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a,280 = 235300 (estimated
calculation wvalue), Ea,370 = 0 (estimated calculation
value), ep,z2s0 = 4964 (measured value), and gp,370 = 18982
{measured value) were used), the following

characteristic values were obtained.

Antibody concentration: 14.5 mg/mL, antibody yield: 1.0
g (about 100%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.5.

[(0283]

Example 19 Antibody-drug conjugate {18)

[0284]
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[0285]

Process 1: Antibody-drug conjugate (18)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mlL with PBS6.0/EDTA by using
the Common procedure B (as absorption coefficient at 280 mm,
1.61 mlmg 'cm ' was used) and Common procedure C-1 degscribed in
Production method 1. The sgolution (5 mL, 50 mg of the
antibody) was placed in a 15 mL tube and charged with
an aqueous solution of 10 mM TCEP (Tokyo Chemical
Industry Co., Ltd.) (0.135 mL; 4 equivalents per
antibody molecule). After confirming that the solution
had pH near 7.4 by using a pH meter, the disulfide bond
at hinge part in the antibody was reduced by incubating
at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After
adding dimethyl sulfoxide (0.064 mL) and a dimethyl

sulfoxide solution containing 10 mM of the compound
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obtained in Process 1 of Example 14 (0.219 mL; 6.5
equivalents per antibody molecule) to the above
solution, it was incubated for conjugating the drug
linker to the antibody in a water bath at 15°C for 90
minutesg. Next, an adueous seolution (0.033 mL; 9.8
equivalents per antibody molecule) of 100 mM NAC was
added thereto and incubated to terminate the reaction
of drug linker at room temperature for another 20
minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
uged as buffer solution) described in Production method
1 to yield 19 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, Ea,280 = 235300 (estimated
calculation value), €a370 = 0 (estimated calculation
value), &€p,280 = 4964 (measured value), and gp 370 = 18982
{measured value) were used) , the following

characteristic values were obtained.

Antibody concentration: 2.17 mg/mL, antibody vyield: 41
mg (82%), and average number of conjugated drug
molecules (n) per antibody molecule: 5.0.

[0286]

Example 20 Antibody-drug conjugate (19)

[0287]

[Formula 89]
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f0288]

Process 1: Antibody-drug conjugate (19)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have antibody
concentration of 10 mg/mL with PBS6.0/EDTA by using the Common
procedure B (as absorption coefficient at 280 nm, 1.61 m:l'_mg'lcm'1
was used}) and Common procedure C-1 described in Production
method 1. The sclution (4 mL, 40 mg of the antibody) was
placed in a 15 mL tube and charged with an aqueous
solution of 10 mM TCEP (Tokyo Chemical Industry Co.,
Ltd.) (0.140 mL; 5.2 equivalents per antibody molecule) .
After confirming that the solution had pH near 7.4 by
using a pH meter, the digulfide bond at hinge part in
the antibody was reduced by incubating at 37°C for 1
hour.

Conjugation between antibody and drug 1linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 1 of Example 14

(0.232 mL; 8.6 equivalents per antibody molecule) to
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the above solution, it was incubated for conjugating
the drug linker to the antibody in a water bath at 15°C
for 90 minutes. Next, an aqueous solution (0.035 mL;
12.9 equivalents per antibody molecule) of 100 mM NAC
wasg added thereto and incubated to terminate the
reaction of drug linker at room temperature for another
20 minutes.

Purification: The above solution was gubjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 13 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 235300 (estimated
calculation value), €370 = 0 (estimated calculation
value), €p,20 = 4964 (measured value), and €5 370 = 18982
(measured value) were used) , the following

characteristic values were obtained.

Antibody concentration: 2.36 mg/mL, antibody yield: 31
mg (77%), and average number of conjugated drug
molecules (n} per antibody molecule: 5.9.

[0289]

Example 21 Antibody-drug conjugate (20)

[02920]

[Formula 90]
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[0291]

Procegs 1: Antibody-drug conjugate (20)

Reduction of the antibody: The M30-H1-L4 antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mlL. with PBS6.0/EDTA by using
the Common procedure B (as absorption coefficient at
280 nm, 1.61 mImg'cm® was used) and Common procedure C-1
described in Production method 1. The solution (1.25 mlL,
12.5 mg of the antibody) was placed in a 1.5 mL tube
and charged with an aqueous solution of 10 mM TCEP
(Tokye Chemical Industry Co., Ltd.}) {(0.0287 mL; 3.4
equivalents per antibody molecule}) and an aqueous
gsolution of 1 M dipotagssium hydrogen phosphate (Nacalai
Tegsque, Inc.; 0.0625 mL). After confirming that the
golution had pH of 7.4 *+ 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After

adding dimethyl sulfoxide (0.0267 mL) and a dimethyl
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sulfoxide solution containing 10 mM of the compound
obtained in Process 1 of Example 14 (0.0439 mL; 5.2
egquivalents per antibody molecule) te the above
solution at room temperature, it wasgs incubated for
conjugating the drug linker to the antibody in a water
bath at 15°C for 1 hour. Next, an agueous solution
(0.0066 mL) of 100 mM NAC (Sigma-Aldrich Co. LLC) was
added thereto and incubated to terminate the reaction
of drug linker at room temperature £for another 20
minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €n, 280 = 235300 {estimated
calculation value), ¢€a,370 = 0 f{estimated calculation
value), €pa2s0 = 4964 (measured value), and ep,az7p = 18982
(measured value) were used) , the following

characteristic values were obtained.

Antibody concentration: 10.0 mg/mL, antibody yield: 8.7
mg (70%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.5,

[0292]

Example 22 Antibody-drug conjugate (21)



- 256 -

[0293]
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[0294]

Process 1l: Antibody-drug conjugate (21}

Reduction of the antibody: The M30-H1-L4 antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mlmg'cm' was used) and Common
procedure C-1 described in Production method 1. The
solution (1.25 mL, 12.5 mg of the antibody) was placed
in a 1.5 mL tube and charged with an aqueocus solution
of 10 mM TCEP (Tokyo Chemical Industry Co., Ltd.)
{0.0439 mL; 5.2 equivalents per antibody molecule)
(0.0287 mL; 3.4 equivalents per antibody molecule) and
an agueous solution. of 1 M dipotassium hydrogen

phosphate (Nacalai Tesque, Inc.; 0.0625 uL). After

confirming that the solution had pH of 7.4 = 0.1, the
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disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 1 of Example 14
{0.0726 mL; 8.6 equivalents per antibody molecule) to
the above solution at room temperature, it was
incubated for conjugating the drug linker to the
antibody in a water bath at 15°C for 1 hour. Next, an
agqueous solution (0.011 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and incubated to
terminate the reaction of drug 1linker at room
temperature for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

abgorption coefficient, €a,280 = 235300 (estimated
calculation wvalue), €37 = 0 (estimated calculation
value), ep,230 = 4964 (measured value), and g 3,5 = 18982
(measured value) were used) , the following

characteristic values were ocbtained.
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Antibody concentration: 10.0 mg/mL, antibody yield: 8.3
mg (66%), and average number of conjugated drug
molecules (n) per antibody molecule: 5.5.

[0295]

Example 23 Antibody-drug conjugate (22)

[0296]

[Formula 92]
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[0297]

Process 1: Antibody-drug conjugate (22)

Reduction of the antibody: The anti-CD30 antibody
produced in Reference Example 3 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.75 mlmgtecm ' was wused) and Common
procedure C-1 described in Production method 1. The
solution (0.4 mL, 4 mg of the antibody) was placed in a
1.5 mL tube and charged with an aqueocus solution of 10

mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0065 mlL;

2.5 equivalents per antibody molecule). The disulfide
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bond at hinge part in the antibody was reduced by
incubating at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After
adding dimethyl sulfoxide (0.0098 mL) and a dimethyl
sulfoxide solution containing 10 mM of the compound
obtained in Process 1 of Exawmple 14 (0.0116 mL; 4.5
equivalents per antibody molecule) to the above
gsolution at room temperature, it was stirred by using a
tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aqueous solution (0.0017 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and further
incubated to terminate the reaction of drug linker at
room temperature for 20 minutes.

Purification: The above solution wag sgsubjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By usging the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 270400 (estimated
calculation wvalue), €a370 = 0 (estimated calculation
value}, &p,2s0 = 4964 (measured value), and gp,370 = 18982
(measured value) were used) , the following

characteristic values were obtained.
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Antibody concentration: 0.86 mg/mL, antibody yield: 2.2
mg (54%), and average number of conjugated drug
molecules (n) per antibody molecule: 2.5.

[0298]

Example 24 Antibody-drug conjugate (23}

[0299]

[Formula 93]

Q e 0 o i o
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3 o :
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)
]
HO D
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[0300]

Processg 1: Antibody-drug conjugate (23)

Reduction of the antibody: The anti-CD30 antibody
produced in Reference Example 3 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.75 mimgtcm™t was used) and Common
procedure C-1 described in Production method 1. The
solution (0.35 mL, 3.5 mg of the antibody) was placed
in a 1.5 mL tube and charged with an aqueous solution

of 10 mM TCEP (Tokyo Chemical Industry Co., Ltd.)

(0.0113 mL; 5 equivalents per antibody molecule). The
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digsulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 1 of Example 14
(0.0204 mL; 9 equivalents per antibody molecule)} and
propylene glycel (Kanto Chemical Co., Inc., 0.18 mL) to
the above solution at room temperature, it was stirred
by using a tube rotator (MTR-103, manufactured by AS
ONE Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aqueous solution (0.0031 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added therete and further
incubated to terminate the reaction of drug linker at
room temperature for 20 minutes.

Purification: The above solution was subjected to
purification wusing the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to vield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By wusing the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 270400 {estimated
calculation wvalue}, &a,370 = 0 (estimated calculation
value), €pas0 = 4964 (measured value), and gp,370 = 18982
{measured value) were used), the following

characteristic values were obtained.
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Antibody concentration: 0.41 mg/mL, antibody vield: 1.0
mg (29%), and average number of conjugated drug
molecules (n) per antibody molecule: 7.1.

[0301]

Example 25 Antibody-drug conjugate (24)

[0302]

[Formula 94]

0 o o H O H O
N»\)‘LN/\VO\/\O/\/LN/\H,N\,JLN N\_,/[L.NA\,—*\\FO
A H H o H 0 H
a

LNH Process 1

Q o o) H © H O
k) X
Anti-CD33 antibody —“‘—CZI/\JLﬁ/\/OM/\OA\/JLH’\gN\)LH ON\)LH/\/\N?:
¢}

[0303]

Process 1: Antibody-drug conjugate (24}

Reduction of the antibody: The anti-CD33 antibody
produced in Reference Example 4 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by using
the Common procedure B (as absorption coefficient at 280
nm, 1.66 mLmg 'cm™' was used) and Common procedure C-1
described in Production method 1. The solution (0.4 mL,
4 mg of the antibody) was placed in a 1.5 mL tube and
charged with an aqueous solution of 10 mM TCEP (Tokyo
Chemical Industry Co., Ltd.) (0.0065 mL; 2.5

equivalents per antibody molecule) and an agueous
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solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.0058 mL). After confirming that the
solution had pH of 7.0 * 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding dimethyl sulfoxide (0.0101 mL) and a dimethyl
sulfoxide solution containing 10 mM of the compound
obtained in Process 1 of Example 14 (0.0116 mL; 4.5
equivalents per antibody molecule) to the above
solution at room temperature, it was stirred by using a
tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aquecus solution (0.0017 mL) of 100 mM NAC (Sigma-Aldrich Co.
LLC}) was added thereto and further incubated to terminate the
reaction of drug linker at room temperature for 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 {as molar
absorption coefficient, €, 280 = 256400 {estimated
calculation wvalue), €370 = 0 (estimated calculation

value), &p,2s0 = 4964 (measured value), and sp 3;0 = 18982
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{measured value) were used) , the following
characteristic values were obtained.

Antibody concentration: 1.25 mg/mL, antibedy yield: 3.1
mg (78%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.7.

[0304]

Example 26 Antibody-drug conjugate (25)

[0305]

[Formula 95]
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[0306]

Process 1l: Antibody-drug conjugate (25)

Reduction of the antibody: The anti-CD33 antibody
produced in Reference Example 4 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 mnm, 1.66 mlmg 'cm® was used) and Common
procedure C-1 described in Production method 1. The

solution (0.4 mL, 4 mg of the antibody) was placed in a

1.5 mL tube and charged with an agueous solution of 10
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mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0129 mL;
5 equivalents per antibody molecule) and an aqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.006 mL}. After confirming that the
solution had pH of 7.0 £ 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: Afterx
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 1 of Example 14
(0.0233 mL; 9 equivalents per antibody molecule) to the
above solution at room temperature, it was stirred by
using a tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aqueous solution (0.0035 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and further incubated
to terminate the reaction of drug linker at room temperature
for 20 minutes.

purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 (a2s molar
absorption coefficient, €n 280 = 256400 {estimated

calculation value), €a370 = 0 (estimated calculation
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value), €p,2s0 = 4964 (measured value), and gp,a7; = 18982
{measured value) were used) , the following
characteristic values were obtained.

Antibody concentration: 1.17 mg/mL, antibody yield: 2.9
mg (73%), and average number of conjugated drug
molecules (n) per antibody molecule: 7.3,

[0307]

Example 27 Antibedy-drug conjugate (26)

[0308]

[Formula 96]
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Process 1: Antibody-drug conjugate (26)

Reduction of the antibody: The anti-CD70 antibody
produced 1in Reference Example 5 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 1am, 1.69 mng'lcm'1 was used) and Common

procedure C-1 described in Production method 1. The

golution (0.4 mL, 4 mg of the antibody) was placed in a
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1.5 mL tube and charged with an aqueous solution of 10
mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0065 ml;
2.5 equivalents per antibody wmolecule) and an agqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesgque, Inc.; 0.0058 mL). After confirming that the
golution had pH of 7.0 + 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding dimethyl sulfoxide (0.0101 mL) and a dimethyl
sulfoxide solution containing 10 mM of the compound
chtained in Procegsg 1 of Example 14 (0.0116 ml; 4.5
equivalents per antibody molecule) to the above
solution at room temperature, it was stirred by using a
tube rotator (MTR-103, manufactured by AS  ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
agueous solution (0.0017 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC}) was added thereto and further incubated
to terminate the reaction of drug linker at room temperature
for 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer sclution) described in Production method
1l to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar
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absorption coefficient, €a,280 = 262400 (estimated
calculation walue), €a370 = 0 (estimated calculation
value), &p,2s0 = 4964 (measured value), and &p,3;; = 18982
(measured value) were used) , the following

characteristic values were obtained.

Antibody concentration: 1.14 mg/mL, antibody yield: 2.9
mg (71%), and average number of conjugated drug
molécules (n} per antibody molecule: 3.8.

[0310]

Example 28 Antibody-drug conjugate (27)

[0311]

[Formula 97]
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Process 1l: Antibody-drug conjugate (27)

Reduction of the antibody: The anti-CD70 antibody
produced in Reference Example 5 was prepared to have
antibody concentration of 10 mg/miL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient

1

at 280 nm, 1.69 mLlmg ‘cm’ was used) and Common
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procedure C-1 described in Production method 1. The
solution (0.4 mL, 4 mg of the antibody) was placed in a
1.5 mL tube and charged with an agueous solution of 10
mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0129 ml;
5 equivalents per antibody molecule) and an aqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.006 mL). After confirming that the
solution had pH of 7.0 = 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution (0.0233 mL; 9
equivalents per antibody molecule) containing 10 mM of
the compound obtained in Process 1 of Example 14 to the
above solution at room temperature, it was stirred by
using a tube rotator (MTR-103, manufactured by AS ONE
Corporation} for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aqueous solution (0.0035 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLQC) was added thereto and further
incubated to terminate the reaction of drug linker at
room temperature for 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled

antibody-drug conjugate.
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Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, Ea,280 = 262400 (estimated
calculation wvalue), &a30 = 0 {estimated calculation
value), &p,20 = 4964 (measured value), and &p,370 = 18982
(measured . value) were used} , the following

characteristic values were obtained.
Antibody concentration: 1.13 mg/miL, antibody yield: 2.8
mg (71%), and average number of conjugated drug
molecules (n) per antibody molecule: 7.4.
(0313}
Example 29 Antibody~-drug conjugate (28)
[03L4]
{Formula 98]
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[0315]
Frocess 1 N-[19-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-

yl)-17~oxo0-4,7,10,13~tetraoxo-16-azanonadecan—-1-
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oyllglycylglyeyl-L-phenylalanyi-N-(4=~{[(18,9S)-9~ethyl-
Ss-fluoro-9-hydroxy~4-methyl-10,13~dioxo-2,3,9,10,13,15-
hexahydro-~1H, 12H~-
benzoide]pyrano[3',4':6,7]indolizino[1,2-blquinolin=-1-
yllamino}-4-coxobutyl)glycinamide

The compound (90 mg, 0.107 mmol) obtained in
Process 2 of Example 2 was reacted in the same manner
as Process 3 of Example 2 by using
diisopropylethylamine (18.7 uL, 0.107 mmol) instead of
triethylamine and N-succinimidyl 1-maleinimide-3-oxo-
7,10,13,16~tetraoxa~-4~azanonadecan-19-cate - (55.1 mg,
0.107 mmol) instead of N-succinimidyl 6-maleimide
hexanoate to yield the titled compound as a pale yellow
solid (50 mg, 37%).
'H-NMR (400 MHz, DMSO-ds) &: 0.85 (3H, t, J=7.2 Hz),
1.64-1.74 (2H, m), 1.77-1.90 (2H, m), 2.06-2.12% {4H, m),
2.27-2.32 (2H, m), 2.33-2.37 (24, m), 2.38 (3H, s),
2.72-2.80 (3H, m), 2.96-3.19 (6H, m), 3.39-3.48 (10H,
m), 3.52-3.75 (10H, m), 4.39-4.48 (1H, m), 5.14 (1H, d,
J=18.8 Hz), 75.23 (1H, d, J=18.8 Ez), 5.38 (1H, d,
J=17.0 Hz}, 5.42 (1H, d, J=17.0 Hz), 5.52~5.58 (1H, m),
6.52 (1H, s), 6.98 (1H, s), 7.13-7.24 (5H, m), 7.29 (1H,
s), 7.69 (1H, t, J=5.5 Hz), 7.78 (1lH, d, J=10.9 Hz),
7.98-8.03 (2H, m), 8.10 (1H, &, J=7.8 Hz), 8.16 (1H, t,
J=5.7 Hz), 8.23 (1H, t, J=5.7 Hz), 8.44 (1H, d, J=8.6
Hz) .
MS {(APCI) m/z: 1237 (M+H)™

(0316
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Process 2: Antibody-drug conjugate (28)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL by replacing the
medium with PBS6.0/EDTA by using the Common procedure
C-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mimg'cm™? was used) described in
Production method 1. The solution (1.25 mL) was placed
in a 1.5 mL polypropylene tube and charged with an
agqueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.025 mL; 3.0 equivalents per antibody
molecule) and an aquecus solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mL).
After confirming that the solution had pH of 7.4 + 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.102
mL) and a dimethyl sulfoxide sgolution containing 10 mM
of the compound obtained in above Process 1 (0.047 ml;
5.5 equivalents per antibody molecule) to the above
solution at room temperature, it was stirred by using a
tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 40 minutes. WNext, an
aqueous solution (0.009 mL) of 100 mM NAC (Sigma-

Aldrich Co. LLC) was added thereto and stirred to
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terminate the reaction of drug 1linker at room
temperature for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a,280 = 235300 {({estimated
calculation value), €370 = 0 (estimated calculation
value), €p,280 = 5000 (measured average value), and €p,370
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 13.60 mg/mL, antibody vyield:
9.5 mg (76%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.3.

[0317]

Example 30 Antibody-drug conjugate (29)

[031.8]
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[Formula 99]

(a}
N 0 B.-\)LN,\/ILN/YN\)L
NH Process3 ¥
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[0319]
Process 1: N- {tert-butoxycarbonyl) -p-
alanylglycylglycyl-L-phenylalanyl-N-{(4-{[(1S,9S)-9-
ethyl-5-fluoro-9-hydroxy-4-methyl-10,13~dioxo-
2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]pyranO[B',4':6,7]indolizino[l,2—b]quiﬁolin-1-
yllamino}-4-oxobutyl)glycinamide

The compound (0.839 g, 1.00 mmol) obtained in
Process 2 of Example 2 was reacted in the same manner
as Process 1 of Example 1 by using N-(tert-
butoxycarbonyl) -f-alanine instead of 4-{tert-
butoxycarbonylamino)butanoic acid. The crude product
obtained was used in the next process without
purification.

[0320]
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Process 2; B-Alanylglycylglycyl-L-phenylalanyl-N- (4-
{[{18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxc-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]lpyrano[3',4':6,7]indolizinc[1,2-b]lguinolin-1-
yllamino}-4-oxobutyl)glycinamide

The crude product obtained in Process 1 above was
reacted in the same manner as Process 2 of Example 2 to
yield the titled compound as a pale yellow solid (0.610
g, 67%).
'H-NMR (400 MHz, DMSO-ds) &: 0.87 (3H, t, J=7.4 Hz),
1.67-1.77 {(2H, m), 1.79-1.92 (2H, m), 2.09-2.22 (4H, m),
2.40 (3H, s), 2.46-2.55 (2H, m), 2.82-2.73 (1H, wm),
2.95-3.13 (54, m), 3.14-3.21 (2H, m), 3.55-3.80 (6H, m),
4.44-4.52 (1H, m), 5.20 (2H, dd, J=35.0, 19.0 Hz), 5.42
(2H, 8}, 5.53-5.60 {(1H, m), 6.54 (1H, s), 7.14-7.28 (5H,
m), 7.31 (1H, s), 7.67 (2H, brs), 7.72-7.78 {(1H, m),
7.80 (1H, d, J=11.0 Hz), 8.10-8.17 (2H, m), 8.29 (1H, t,
J=5.9 Hz), 8.42 (1H, t, J=5.7 Hz}), 8.47 {(1H, d, J=8.6
Hz) .
[10321]
Process 3: N- {(bromoacetyl) -f-alanylglycylglycyl-L-
phenylalanyl-N- (4-{[(1S5,98) -9-ethyl-5-fluoro-9-hydroxy-
4-methyl-10,13-dioxo-2,3,9,10,13,15~hexahydro-1H, 12H-
benzo [de]lpyrano[3',4':6,7]indolizino (1, 2-blguinolin-1-
yllamino}-4-oxobutyl)glycinamide

To a dichloromethane (4.5 mL) solution of 2-
bromoacetic acid {96.3 mg, 0.693 mmol) , N-

hydroxysuccinimide (79.7 mg, 0.693 mmol) and 1,3-
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diisopropylcarbodiimide (0.107 mL, 0.693 mmol) were
added and stirred at room temperature. The reaction
solution was added to an N,N-dimethylformamide (4.5 mL)
solution of the compound (473 mg, 0.462 mmol) obtained
in Process 2 above and triethylamine (0.154 mL, 1.11

mmol) at 0°C and stirredat room temperature for 1 hour.

The reaction solution was purified by silica gel column

chromatography [elution solvent: chloroform -
chloroform : methanol = 85 : 15 (v/v)]. The obtained
solid was washed with chloroform : methanol : diethyl

ether mixed solvent to yield the titled compound as a
pale yellow golid (191 ng, 40%) .

'H-NMR (400 MHz, DMSO-dg) &: 0.87 ({3H, t, J=7.4 Hz) ,

1.67-1.77 (2H, m), 1.79-1.92 (2H, m), 2.08-2,22 (4H, m),
2.33 (2H, t, J=7.0 Hz), 2.40 (3H, 8), 2.74-2.83 (1H, m),
2.99-3.12 (3H, m), 3.14-3.21 (2H, m), 3.24-3.30 (2H, m),
3.56-3.77 (6H, m), 3.82 (2H, s), 4.41-4.51 (LH, m),

5.20 (2H, gq, J=18.9 Hz), 5.42 (2H, s), 5.54-5.60 (1H,

m), 6.54 (1H, s), 7.15-7.27 ({(5H, m), 7.31 (1H, s},

7.69-7.74 (1H, m), 7.80 (1H, d, J=10.9 Hz), 8.06 (1LH, t,
J=5.7 Hz), 8.13 (1H, d, J=7.8 Hz), 8.21-8.34 {(3H, m),

8.46 (1H, 4, J=8.6 H=z).

MS (ESI) m/z: 1030, 1032 (M+H)"*

[0322]

Process 4: Antibody-drug conjugate (29)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have

antibody concentration of 10 mg/mL by replacing the
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medium with PBS6.0/EDTA by using the Common procedure
C-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mLmg 'cm' was wused) described in
Production method 1. The solution (1.25 mL) was placed
in a 1.5 mL polypropylene tube and charged with an
aqueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.025 mL; 3.0 egquivalents per antibody
molecule) and an aqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mk).
After confirming that the solution had pH of 7.4 % 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After
adding dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.09
mL) and a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 3 (0.059 mL; 7.0
equivalents per antibody molecule) to the above
solution at room temperature, it was stirred by using a
tube rotator {(MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 40 minutes. Next, an
aqueous solution (0.009 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and stirred to
terminate the reaction of drug linker at zroom
temperature for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was

used as buffer soclution) described in Production method
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1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterizaticn: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, Ea,280 = 235300 (estimated
calculation value), €,370 = 0 (estimated calculation
value), €p,zg0 = 5000 (measured average value), and s&p, 379
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 13.9 mg/mL, antibody yield: 9.7

mg {(78%), and average number of conjugated drug

molecules (n) per antibody molecule: 3.2.

[0323]

Example 31 Antibody-drug conjugate (30}

[0324]

[Formula 100]
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xH Progess 1
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[0325]
By using the M30-HI1-L4P antibody produced in

Reference Example 2 and the compound obtained in
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Process 3 of Example 30, the titled antibedy-drug
conjugate was obtained in the same manner as Process 1
of Example 4.

Antibody concentration: 1.94 mg/mL, antibody vyield:
11.64 mg (93%), and average number of conjugated drug
molecules (n) per antibody molecule: 5.6.

[0326]

Example 32 Antibody-~drug conjugate (31)

[0327]

[Formula 101]

[0328]
Process 1: Antibody-drug conjugate (31}

By using the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 3 of Example 30, the titled antibody-drug
conjugate was obtained in the same manner as Process 1

of Example 5.
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Antibody concentration: 1.90 mg/mL, antibody vield:
11.40 mg (91%), and average number of conjugated drug
molecules (n) per antibody molecule: 6.7.

[0329]

Example 33 Antibody-drug conjugate (32)

{0330]

[Formula 102]

o 0 o
M30-H1-Lap —— A~ Ao~ Ay

6.0

[0331]

Almost the whole amounts of the antibody-drug
conjugates of Examples 31 and 32 were mixed and the
solution was concentrated by the Common procedure A to
yield the titled antibody-drug conjugate.

Antibody concentration: 10.0 mg/mL, antibedy vyield:
21.06 mg, and average number of conjugated drug
molecules (n) per antibody molecule: 6.0.

[0332]

Example 34 Antibody-drug conjugate {(33)

[0333]
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[Formula 103]

o o
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[0334]
Process 1: tert-Butyl 4- ({N°-(tert-butoxycarbonyl) -N*-
[ (9H-fluoren-9-ylmethoxy) carbonyl] -L-
lysyl}amino)butanoate

To an N,N-dimethylformamide (10.0 mL} solution of
N°- (tert-butoxycarbonyl) -N*- [ (9H-fluoren-9-
ylmethoxy)carbonyl] -L-1lysine (1.00 g, 2.14 mmol), N-
hydroxysuccinimide (0.370 g, 3.20 mmol), and tert-butyl

4-aminobutanoic acid estexr hydrochloride (0.830 g, 4.27
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mmol) , l-ethyl-3- (3-dimethylaminopropyl)carbodiimide
hydrochloride (0.610 g, 3.20 mmol) and N,N-
diisopropylethylamine (0.410 ml, 2.35 mmol) were added
and stirred at room temperature for 3 days. The
reaction soclution was diluted with ethyl acetate and
washed with an agueous solution of 10% citric acid and
a saturated aqueous solution of sodium hydrogen
carbonate, and saturated brine, and then the organic
layer was dried over anhydrous magnesium sulfate. The
solvent was removed under reduced pressure to yield the
titled compound as a c¢olorless solid (1.35 g,
guantitative).
'H-NMR (400 MHz, DMSO-dg) &: 1.14-1.42 (44, m), 1.36
{9H, e}, 1.37 (9H, s), 1.48-1.67 (4H, m), 2.18 (2H, t,
J=7.6 Hz), 2.84-2.93 {(2H, m), 2.99-3.11 (2H, m), 3.84-
3.94 (1H, m), 4.18-4.30 (3H, m), 6.76 (1H, t, J=5.4 Hz),
7.33 (2H, t, J=7.3 Hz), 7.39-7.45 (3H, m), 7.73 (2H, 44,
J=7.3, 2.7 Hz), 7.85-7.92 (3H, m).
[0335]
Process 2: Tert-butyl 4-{I[N°-(tert-butoxycarbonyl)-L-
lysyl]lamino}butanocate

To an N,N-dimethylformamide (8.00 mL) solution of
the compound (1.35 g, 2.22 mmol) obtained in Process 1
above, piperidine (2.00 mwmL) was added and stirred at
room temperature for 1.5 hours. The solvent was
removed under reduced pressure to vield a mixture
containing the titled compound. The mixture was used

for the next reaction without further purification.
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[0336]
Process 3: N-[(SH-fluoren-2-ylmethoxy) carbonyl] -L-
valyl-N°- (tert-butoxycarbonyl) -N- (4-tert-butoxy-4-
oxobutyl)-L-lysinamide

To an N,N-dimethylformamide (30.0 mL) solution of
the mixture {(2.22 mmol} obtained in Procesgss 2 above, N-
[{9H-fluoren-9-ylmethoxy) carbonyl] -L-valine (1L.13 g,
3.32 mmol), N-hydroxysuccinimide (0.310 g, 2.66 mmol),
and l-ethyl-3- (3-dimethylaminopropyl)carbodiimide
hydrochloride (0.550 g, 2.88 mmol) were added and
stirred at room temperature for 18 hours. The reaction
solution was diluted with ethyl acetate and washed with
a saturated aqueous solution of sodium hydrogen
carbonate and saturated brine, and then the organic
layer was dried over anhydrous magnesium sulfate. The
solvent was removed under reduced pressure and the
residues obtained were purified by silica gel column
chromatography [chloroform - c¢hloroform : methanol =
9 : 1 (v/v)] to vyield the titled compound as a
colorlesg solid (0.363 g, 23%).
'H-NMR (400 MHz, DMSO-dg) &6: 0.84 (6H, t, J=6.0 Hz),
1.12-1.64 (84, m}), 1.34 (94, s}, 1.38 (9H, s), 1.90-
2.04 (1H, m), 2.17 (2H, t, J=7.3 Hz), 2.79-2.90 (2H, m),
2.99-3.09 (2H, m), 3.83-3.91 (1H, m), 4.08-4.44 (4H, m),
6.71 (1H, t, J=5.4 Hz), 7.32 (2H, t, J=7.3 Hz), 7.42
(3, t, J=7.3 Hz), 7.74 (2H, €, J=7.0 Hz), 7.85-7.91
(4H, m).

MS (ESI) m/z: 709 (M+H)"
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[0337]
Process 4 N- [ (9H-fluoren-9-ylmethoxy)carbonyl] -L-
valyl-N- (3-carboxypropyl) -L-lysinamide formate

To the compound (0.363 mg, 0.512 mmol) obtained in
Process 3 above, formic acid (10.0 ml) was added and
stirred at room temperature for 4 hours. The solvent
wag removed under reduced presgsure to yield the titled
compound. The compound was used for the next reaction
without further purification.
[0338]
Process 5: N-[(9H-fluoren-9-ylmethoxy)carbonyl] -L-
valyl-N°- (tert-butoxycarbonyl) -N- {3-carboxypropyl) -L-
lyginamide

To 1,4-dioxane (5.00 mL) suspension of the
compound (0.512 mmel} obtained in Process 4 above, a
saturated aqueous solution of sodium hydrogen carbonate
(20.0 ml) and di-tert-butyl dicarbonate (0.178 ml,
0.7692 mmol) were added and stirred at room temperature
for 3 hours. The reaction solution was diluted with
ethyl acetate and washed with an agqueous scluticon of
10% citric acid and saturated brine, and then the
organic layer was dried over anhydrous magnesium
sulfate. The solvent wasg removed under reduced
pressure to yield the titled compound as a colorless
solid (0.295 g, 88%).
"H-NMR (400 MHz, DMSO-dg) &: 0.84 (6H, t, J=6.7 Hz},
1.13-1.39 (4H, m), 1.35 (9H, =s), 1.48-1.62 (4H, m),

1.91-2.04 (1H, m}, 2.20 (2H, &, J=7.3 Hz), 2.80-2.89
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(2H, m), 2.99-3.11 (2H, m), 3.87 (1H, dd, J=8.5, 6.7
Hz), 4.06-4.35 (4H, m), 6.71 (1H, t, J=6.0 Hz), 7.32
(2H, t, J=7.6 Hz), 7.39-7.46 (3H, m), 7.74 ({(2H, t,
J=7.6 Hz), 7.83-7.94 {(4H, m) .
MS (ESI) m/z: 653 (M+H)"
[0339]
Process 6: N- [ (9H-fluoren-9-ylmethoxy)carbonyl] -L-
valyl-N°- (tert-butoxycarbonyl) -N- (4-{ [ (18, 98)-9-ethyl-
5-fluorc-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-
hexahydro-1H, 12H-
benzo[delpyrano[3',4':6,7]indolizino[l,2-blquinolin-1-
yllamino}-4-oxobutyl) -L-lysinamide

Mesylate of the compound (4} (0.240 g, 0.452 mmol)
was reacted in the same manner as Process 1 of Example
1 by using the compound (0.295 g, 0.452 mmol) obtained
in Process 5. above instead of 4- (tert-
butoxycarbonylamino)butanoic acid to yield the titled
compound as a pale orange solid (0.208 g, 43%).
MS (ESI) m/z: 1071 (M+H)*
[0340]
Process 7 L-Valyl-N®- (tert-butoxycarbonyl) -N- (4-
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]pyrano[3',4':6,7]indolizino[1,2-blquinolin-1-
yllamino}-4-oxobutyl) -L-lysinamide

The compound (0.208 g, 0.194 mmol) obtained in Process 6
above was reacted in the same manner as Process 2 to

yield a mixture containing the titled compound. The
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mixture was used for the next reaction without further

purification.
[0341]
Process 8: N-[6-{(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-

yl)hexanoyl] -L-valyl-N°- (tert-butoxycarbonyl) -N- (4~
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[delpyrano[3',4':6,7]indolizino[1l,2-blquinolin-1-
yllamino}-4-oxobutyl) -L-lysinamide

The mixture (0.194 mmol) obtained in Process 7
above was reacted in the same manner as Process 3 of
Example 2 to yield the titled compound as a pale yellow
solid (0.133 g, 56%).
'H-NMR (400 MHz, DMSO-dg) &: 0.77 (6H, t, J=5.7 Hz),
0.87 {(3H, t, J=7.3 Hz), 1.14-1.71 (10H, m), 1.35 (9H,
s), 1.77-1.95 (3H, m), 2.02-2.23 (7H, m), 2.40 (3H, s},
2.84 (3H, g, J=6.4 Hz), 3.05 (2H, 4, J=6.7 Hz), 3.17
(2H, s), 3.26-3.39 (3H, m), 4.01-4.16 (2H, m), 5.15 (1H,
d, J=18.7 Hz), 5.24 (1H, 4, J=18.7 Hz), 5.36-5.48 (21,
m), 5.51-5.60 (1H, m), 6.52 (1H, s}, 6.72 (1H, t, J=6.0
Hz), 6.99 (2H, s), 7.31 {(1H, s), 7.71-7.85 (EH, m),
8.41 (1H, d, J=9.1 H=z).
MS (ESI) m/z: 1041 (M+H)*
[0342]
Process 9: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyl]-L-valyl-N-(4-{[(1S,98)-9-ethyl-5-fluoro-9-
hydroxy—4—methyl—10,13—di0x0—2,3,9,10,13,15—hexahydro—

1H,12H-benzo[delpyrano[3',4':6, 7]l indolizinol[1, 2-
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blguinolin-l-yl]lamino}-4-oxobutyl) -L-1lysinamide
trifluorcacetate

To a dichloromethane (10.0 ml) solution of the
compound (0.110 mg, 0.106 mmol) obtained in Process 8
above, trifluorocacetic acid (4.00 ml) was added and
stirred at room temperature for 5 hours. The solvent
was removed under reduced pressure to yield the titled
compound as a pale yellow solid (70.0 mg, 64%).

"H-NMR (400 MHz, DMSO-d¢) &: 0.76-0.81 (6H, m), 0.87

(3H, t, J=7.3 H=z), 1.12-1.31 (4H, m), 1.39-1.56 (8H, m),
1.57-1.74 (3H, m), 1.79-1.96 (3H, m), 2.06-2.18 (7H, m) ,
2.40 (3H, s), 2.70-2.80 ({2ZH, m), 3.01-3.10 (2H, m),

3.13-3.22 (2H, m), 4.04 (1H, t, J=7.6 Hz), 4.10-4.20
(1H, m), 5.15 (1H, d, J=18.7 Hz), 5.24 (1H, 4, J=18.7

Hz), 5.36-5.47 (2H, m), 5.52-5.60 {1H, m), 6.53 (1H, s},
7.00 (2H, s), 7.32 (1H, s), 7.61 (3H, brs), 7.75-7.88

(4H, m), 8.43 (1H, d, J=8.5 Hz).

MS (ESI) m/z: 941 (M+H)"?

[0343]

Process 10: Antibody-drug conjugate (33)

By using the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 9 above, the titled antibody-drug conjugate was
obtained in the same manner as Process 2 of Example 29.
Antibody concentration: 12.0 mg/mL, antibody yield: 8.4
mg (67%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.2.

[0344]
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Example 35 Antibody-drug conjugate (34)
[0345]

[Formula 104]

[+]
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Process 1

[0346]
Process 1: N-(3-sul fanylpropanoyl)glycylglycyl-L—
phenylalanyl~N—(4—{[(1S,9S)—9—ethyl—5—fluoro—9-hydroxy~
4—methyl—10,l3—dioxo—2,3,9,10,13,15—hexahydro—1H,12H~
benzof{delpyrano{3',4':6,7]indolizino[1,2-blquinolin-1-
yllamino}-4-oxobutyl)glycinamide

The compound (84.0 mg, 0.100 mmol) obtained in
Process 2 of Example 2 was reacted in the same manner
a5 Process 3 of Example 2 by using N-succinimidyl 3-
mercaptopropionate instead of N-succinimidyl o-
maleimide hexanoate to yield the titled compound as a
pale yellow solid (61.2 mg, 66%).
'H-NMR (DMSO-Dg) &: 0.87 (3H, t, J=7.4 Hz), 1.77-1.66
(2H, m), 1.79-1.92 (2H, m), 2.07-2.24 (4H, m), 2.31-

2.47 (3H, m), 2.40 (3H, s), 2.59-2.69 (2H, m), 2.78 (1H,
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dd, J=13.7, 9.8 Hz), 2.98-3.13 (3H, m), 3.14-3.23 (24,
m), 3.54-3.79 (6H, m), 4.40-4.50 (1H, m), 5.20 (2H, dd,
J=36.8, 19.2 Hz), 5.36-5.47 (2H, m}, 5.52-5.63 (lH, m),
6.54 (1H, s), 7.14-7.28 (5K, m), 7.31 (1H, s), 7.68-
7.74 (1B, m), 7.80° (143, d, J=10.9 Hz), 8.03-8.09 (1H,
m), 8.13 (1H, d, J=7.8 Hz), 8.19-8.29 (2H, m), 8.46 {14,
d, J=8.6 Hz}.

MS (ESI) m/z: 927 (M+R)*

[0347]

Process 2: Antibody-drug conjugate (34)

SMCC derivatization of antibedy: The M30-H1-14P
antibody produced in Reference Example 2 was prepared
to have antibody concentration of 20 mg/mL by replacing
the medium with PBS6.5/EDTA by using the Common
procedure C-2 and Common procedure B (as absorption
coefficient at 280 nm, 1.61 mImgcm™? was used). The
solution (0.25 ml) was placed in a 1.5 ml tube, charged
with DMSO solution (0.0063 mL; which corresponds to
about 2.55 equivalents per antibody molecule)
containing 27.6 mM succinimidyl-4- (N-
maleimidomethyl)cyclohexane-1-carboxylate (SMCC, Thermo
Fisher Scientific 1Inc.) at room temperature, and
reacted at room temperature for 2 hours. This reaction
solution was subjected to purification using the Common
procedure D-2 to yield 0.7 mL of a solution containing
about 5 mg of the SMCC-derivatized antibody.
Conjugation between antibody and drug linker: After

adding DMSO (0.045 mL) and a DMSO solution containing
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10 mM of the compound obtained in Process 1 (0.015 mL;
which corresponds to about 2.4 equivalents per antibody
molecule} to the above solution at room temperature, it
was stirred by using a tube rotator (MTR-103,
manufactured by AS ONE Corporation) for conjugatihg the
drug linker to the antibody at room temperature for 16
hours.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) to yield 3.5 mL of a solution
containing the titled antibody-drug conjugate. After
that, the solution was concentrated by the Common
procedure A.

Physicochemical characterization: By using the Common

procedure E (as molar absorption coefficient, £a,25 =

235300 (estimated calculation value), €a,378 = 0
(estimated calculation value), &ps0 = 5000 (measured
average value}, and ¢gp,370 = 19000 (measured average

value) were used), the following characteristic values
were obtained.

Antibody concentration: 3.85 mg/mL, antibody yield: 0.8
mg (16%), and average numbexr of conjugated drug
molecules (n) per antibody molecule: 2.9.

[0348]

Exampie 36 Antibody-drug conjugate {(35)

(0349}

[Formula 105)



M30-H1-L4P —
Process 1
O

{0350]

Process 1: Antibeody-drug conjugate (35)

sSMCC derivatization of antibody: The ~M30-H1-1L4P
antibody produced in Reference Example 2 was prepared
to have antibody concentration of 20 mg/mL by replacing
the medium with PBS6.5/EDTA by using the Common
procedure C-2 and Common procedure B (as absorption
coefficient at 280 nm, 1.61 mImg™lem™® was used). The
solution (0.25 mL) was placed in a 1.5 mlr tube, charged
with DMSC soluticn (0.0125 miL; which corresponds to
about 5.1 equivalents per antibody molecule) containing
27.6 mM succinimidyl-4-(N-maleimidomethyl)cyclohexane-
l-carboxylate (SMCC, Thermo Fisher Scientific Inc.) at
room temperature, and reacted at room temperature for 2
hours. This reaction solution was subjected to
purification using the Common procedure D-2 to yield
0.7 mL of a solution containing about 5 mg of the SMCC-

derivatized antibody.
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Conjugation between antibody and drug linker: After
adding DMSO (0.03 mlL) and a DMSC solution containing 10
mM of the compound obtained in Process 1 of Example 35
{0.03 mL; which corresponds to about 4.8 eguivalents
per antibody molecule) to the above solution at room
temperature, it was stirred by using a *tube rotator
(MTR-103, manufactured by AS ONE Corporation) for
conjugating the drug . linker to the antibody at room
temperature for 16 hours.

Purification: The above solution was subjected to
purification using the Common procedure D-1 {(ABS was
used as buffer sclution) to yield 3.5 mL of a solution
containing the titled antibody-drug conjugate. After
that, the solution was concentrated by the Common
procedure A,

Physicochemical characterization: By using the Common

procedure E (as molar absorption coefficient, ep2s0 =

235300 (estimated calculation value), €a,370 2= O
(estimated caleculation wvalue), ¢€p,z280 = 5000 {measured
average value), and ¢gp,370 = 19000 (measured average

value) were used), the following characteristic values
were obhtained.

Antibody concentration: 2.43 mg/mlL, aptibody yield: 0.5
ng (10%), and average number of conjugated drug
molecules (n} per antibody molecule: 4.2.

[0351]

Example 37 Antiboedy-drug conjugate (36)

[0352]
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[Formula 106]
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[0353]
Process 1l: N-{8-[{(2,5~dioxopyrrolidin-1l-yvl)oxy] -8~

oxooctanoyl}tglycylglycyl-L-phenylalanyl-N-(4-{[(15,985) -
9-ethyl-5-fluoro-9~-hydroxy—-4-methyl~10, 13-dioxo-
2:,3,9,10,13,15-hexahydro~1H, 12H-
benzo[de)pyrano[3',4':6,7]1indolizino[1,2-blquinolin-1-
yvijamino}-4-oxobutylYglycinamide

The compound (84.0 mg, 0.100 mmol) obtained in
Process 2 of Example 2 was reacted in the same manner
as Process 3 of Example 2 by using di(N-succinimidyl)

suberate instead of N-succinimidyl 6-maleimide



- 294 -

hexanocate to yield the titled compound as a pale yellow
solid (77.1 mg, 71%).

"H-NMR (DMSO-Dg) &: 0.87 (3H, t, J=7.2 Hz), 1.21-1.38
(4H, m), 1.43-1.50 (2H, m), 1.55-1.63 (2H, m), 1.68-
1.76 (2H, m), 1.80-1.91 (2H, m), 2.07-2.22 (6H, m),
2.40 (3H, s), 2.60-2.67 {(2H, m), 2.76-2.84 (5H, m),
2,97-3.22 (5H, m), 3.56-3.76 (6H, m), 4.40-4.50 {1H, m),
5.20 (2H, g, J=18.8 Hz), 5.37-5.48 {(2H, m), 5.53-5,62
(1H, m), 6.54 (1H, s), 7.15-7.28 (5H, m), 7.31 (1H, s8),
7.71 (1H, t, J=5.5 Hz), 7.80 (1lH, d, J=10.9 Hz), 8.04
{(lH, t, J=5.9 Hz), 8.09 (1H, t, J=5.9 H=z}, 8.14 (1H, A4,
J=7.8 Hz), 8.26 (1H, t, J=5.9 Hz), 8.47 (1H, d, J=8.6
H=z} .

M8 (ESI) m/z: 1092 (M+H)"

[0354]

Process 2: Antibody-drug conjugate (36)

Conjugation between antibedy and drug linker: The M30-
H1-1L4P antibody produced in Reference Example 2 was
prepared to have antibody concentration of 20 mg/mL by
replacing the medium with PBS6.5/EDTA by using the
Common procedure C-2 and Common procedure B (as
absorption coefficient at 280 nm, 1.61 mLmg'cm® was
used) . The solution {0.25 mL) was placed in a 1.5 mL
tube, charged with a DMSO solution containing 10 mM of
the compound obtained in above Procesgs 1 (0.025 mL;
which corresponds to about 3.7 equivalents per antibody
molecule}) at room temperature, and stirred by using a

tube rotator (MTR-103, manufactured by AS ONE
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Corporation) for conjugating the drug linker tc the
antibody at room temperature for 16 hours.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer seclution) to yield 3.5 mL of a solution
containing the titled antibody-drug conjugate. After
that, the solution was c<¢oncentrated by the Common
procedure A.

Physicochemical characterization: By using the Common

procedure E (as molar absorption coefficient, &p,280 =

235300 {estimated calculation value), £a,370 = 0
(estimated calculation wvalue), €p20 = 5000 {measured
average value}, and gp,370 = 19000 (measured average

value) were used), the following characteristic wvalues
were obtained.

Antibody concentration: 6.25 mg/mL, antibody yield: 1.3
mg (26%), and average number of conjugated drug
molecules {n) per antibody molecule: 3.2.

[0355]

Example 38 Antibody-drug conjugate (37)

[0356]

{Formula 107]
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Process 1 0

[0357]

Process 1: Antibody-drug conjugate (37)

Conjugation between antibody and drug linker: The M30-
H1-L4P antibody produced in Reference Example 2 was
prepared to have antibody concentration of 20 mg/mL by
replacing the medium with PBS6.5/EDTA by using the
Common procedure C-2 and Common procedure B (as
absorption coefficient at 280 nm, 1.61 mlmg’cm ' was
used}. The solution (0.5 mL) was placed in a 1.5 mL
tube, thereafter charged with a DMSOQO solution
containing DMSO (0.025 mL) and 10 mM of the compound
obtained in Process 1 of Example 37 (0.025 mL; which
corresponds to about 7.4 equivalents per antibody
molecule} at room temperature, and stirred by using a
tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 16 hours.

Purification:; The above solution was subjected to

purification using the Common procedure D-1 (ABS was
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used as buffer solution) to yield 3.5 mL of a solution
containing the titled antibody-drug conjugate. After
that, the solution was concentrated by the Common
procedure A.

Physicochemical characterization: By using the Common

procedure E (as molar absorption coefficient, €n,280 =

235300 {(estimated calculation valiue), Ea, 370 = 0
{estimated calculation value), &p,280 = 5000 {measured
average value), and &p,370 = 19000 (measured average

value) were used), the following characteristic values
were obtained.

Antibedy concentration: 4.36 mg/mL, antibody yield: 0.9
mg (18%), and average number of conjugated drug
melecules (n) per antibody molecule: 4.1.

[0358]

Example 39 Antibody-drug conjugate (38)

[0359]

[Formula 108]



~ 298 -

Anti-CD30 antibody __|

Process 1
————————

(0360}

Progcess 1: Antibody-drug conjugate (38)

Conjugation between antibody and drug linker: The anti-
CD30 antibody produced in Reference Example 3 was
prepared to have antibody concentration of 10 mg/mL by
replacing the medium with PBS6.5/EDTA by using the
Common procedure C-2 and Common procedure B {as
absorption coefficient at 280 nm, 1.75 mLmgtcm™ was
used). The solution (0.4 mL, 4 mg of the antibody) was
placed in a 1.5 mL tube, thereafter charged with DMSO
(0.017 mlL) and & DMSO solution containing 10 mM of the
compound obtained in Process 1 of Example 37 (0.023 mL;
which corresponds to 9 equivalents per antibody
molecule) at room temperature, and stirred by using a

tube rotator (MTR~103, manufactured by AS ONE
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Corporation} £for conjugating the drug linker to the
antibody at rcoom temperature for 4 hours.

Purification: The above solution was subjected to
purification wusing the Common procedure D-1 (ABS was
used as buffer solution) to wyielid 2.5 mL of & solution
containing the titled antibody-drug conjugate.
Physicochemical characterization: By using the Common

procedure E (as molar absorption coefficient, €x,280 =

270400 {estimated calculation wvalue), En,370 = 0
(estimated calculation wvalue), ¢&p,80 = 2670 (measured
value), and ep,370 = 15820 (measured value} were used),

the following characteristic wvalues were obtained.
Antibody concentration: 0.55 mg/mL, antibody yield: 1.4
mg (34%), and average number of conjugated drug
molecules (n) per antibody molecule: 2.7.

[0361]

Example 40 Antibody-drug conjugate (39)

[0362]
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[Formula 1091

; WLVt
xe) ; N N 0
N W\A)L N N

etg)o EAE' B4 H/\JTE;

H

QHD
Ly M é? i
% ihody _(\/\/\)'l‘ N\)j\ N\)J\ o
I- —] N N N
Anti-CD33 antibody I H/Er NI H/\/:Nf

Process 1

4.0

(03631

Process 1: Antibody-drug conjugate (39)

Conjugation between antibody and drug linker: The anti-
CD33 antibody produced in Reference Example 4 was
prepared to have antibody concentration of 10 mg/mL by
replacing the medium with PBS6.5/EDTA by using the
Common  procedure C-2 and Common procedure B (as
absorption coefficient at 280 nm, 1.66 mimglem™ was
used) . The soluticn (0.4 mL, 4 mg of the antibody) was
placed in a 1.5 mL tube, thereafter charged with DMSO
(0.017 mL) and a DMSO solution containing 10 mM of the
compound obtained in Process 1 of Example 37 (0.023 ml:
which corresponds to 9 equivalents per antibody
molecule) at room temperature, and stirred by using a

tube rotator (MTR-103, manufactured by AS ONE
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Corporation) for conjugating the drug linker to the
antibody at room temperature for 4 hours.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer scolution) to yield 2.5 mL of a solution
containing the titled antibody-drug conjugate.
Physicochemical charactérization: By using the Common

procedure E (as molar absorption coefficient, &a,2s0 =

256400 {estimated calculation value), €a,370 = 0
(estimated calculation wvalue), &p,280 = 2670 (measured
value), and &p,370 = 12820 (measured value) were used),

the feollowing characteristic values were obtained.
Antibody concentration: 0.93 mg/mL, antibody yield: 2.3
mg (58%), and average number of conjugated drug
molecules (n) per antibedy molecule: 4.0.

[0364]

Example 41 Antibody-drug conjugate (40)

[0365]



- 302 -

[Formula 110]

Anti-CD70 antibody —

Process 1

[0366]

Process 1: Antibody-drug conjugate (40)

Conjugation between antibody and drug linker: The anti-
cD70 antibody produced in Reference Example 5 was
prepared to have antibody concentration of 10 mg/miL by

replacing the medium with PBS6.5/EDTA by using the

Common procedure C-Z2 and Common procedure B {as
absorption coefficient at 280 nm, 1.69 mlmg tem™  was
used). The solution (0.4 ml, 4 mg of the antibody} was

placed in a 1.5 mL tube, thereafter charged with DMSO
(0.017 mL) and a DMSO solution containing 10 mM of the
compound obtained in Process 1 (0.023 mL; which
corresponds to 9 equivalents per antibody molecule) of
Example 37 at room temperature, and stirred by using a

tube rotator (MTR-103, manufactured by AS ONE
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Corporation) for conjugating the drug linker to the
antibody at room temperature for 4 hours.

purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) to yield 2.5 mL of a solution
containing the titled antibody-drug conjugate.
Physicochemical characterization: By using the Common

procedure E (as molar absorption coefficient, &a,280 =

262400 testimated <calculation wvalue), 8,370 = 0
{estimated calculation wvalue), é€p,200 = 2670 (measured
value), and gp,a70 = 15820 (measured value) were used},

the following characteristic values were obtained.
Antibody concentration: 1.04 mg/mL, antibody yield: 2.6
mg (65%), and average number of conjugated drug
molecules (n) per antibedy molecule: 4.1.

[0367]

Example 42 2-(2-Aminoethoxy)~N-{ (1S,98)~9~ethyl-5-
fluoro~9—hydroxym4—methyl~1O,13—di0x0—2,3,9,10,13,15~
hexahydro-1H, 12H-
benzo[de]pyranQ[B',é':6,7}indolizino[l,Z—b]quinolin—l—
yllacetamide

[0368]

[Formula 111]
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Process 1: tert-Butyl [2-(2-{[(1S,98)-9-ethyl-5-fluoro-
9—hydroxy—4—methyl—10,13—dioxo-2,3,9,10,13,15—
hexahydro-1H, 12H~
benzo[de}pyrano[B',é‘:6,7]indolizino[l,z—b]quinolin—1~
yl]lamino}-2-oxoethoxy)ethyl]l carbamate

Mesylate of the compound (4) (3.10 g, 5.47 mol)
was reacted in the same manner as Process 1 of Example
1 by using {2-[(tert—butoxycarbonyl)amino]ethoxy}acetic
acid (J. Med. Chem., 1992, vol. 35, pp. 2928) (1.55 g,
6.01 mmol} instead of 4-(tert-
butoxycarbonylamino)butanoic acid to yield the titled
compound as a pale yellow solid (2.56 g, 73%).
I1H-NMR (400 MHz, DMSO-dg) o: 0.87 (3H, t, J=7.3 Hz) ,
1.26 (9H, s), 1.81-1.91 (2H, m), 2.13-2.22 (2H, m),
2.40 (3H, s), 3.08-3.26 (4H, m}, 3.43-3.53 (2B, m},
4.00 {1H, 4, J=15.1 Hz), 4.05 (1H, 4, J=15.1 Hz}, 5.14
(14, 4, J=18.7 Hz), 5.22 (1H, d, J=18.7 Hz), 5.40 (1H,
d, J=16.6 Hz), 5.44 (1H, d, J=16.6 Hz), 5.59-5.66 (1H,
m), 6.53 (1H, &), 6.86 (1H, t, J=5.4 Hz), 7.31 (1H, s},
7.79 (1H, 4, J=10.9 Hz), 8.49 (1H, 4, J=9.1 Hz) .
MS {(APCI) m/z: 637 (M+H)"
[0370]
Process 2: 2-{2-Aminoethoxy) -N-[(18,98) -9-ethyl-5-
fluoro-9—hydroxy~4—methyl—10,lB—dioxo-2,3,9,10,13,15—
hexahydro-1H, 12H-
'benzo[de]pyrano[3',4‘:6,7]indolizino[l,z—b]quinolin—l-

yl]lacetamide



- 305 -

The compound (1.50 g, 2.36 mol) obtained in
Process 1 above was reacted in the same manner as
Process 2 of Example 1 to yield trifluorohydrochloride
of the titled compound as a pale yellow solid (1.50 g,
quantitative) . This compound was confirmed 1in the
tumor of a cancer-bearing mouse that received the
antibody-drug conjugate (41).

'H-NMR (400 MHz, DMSO-&;) &: 0.87 (3H, t, J=7.5 Hz),

1.81-1.92 (2H, m), 2.15-2.23 (2H, m), 2.41 (3H, s),

3.05 (2H, t, J=5.1 Hz), 2.15-3.23 (2H, m), 3.71 (2H, t,

J=5.1 Hz}, 4.10 (2H, s), 5.19 (1H, 4, J=18.7 Hz), 5.24

(1LH, d, J=18.7 Hz), 5.43 (2H, &), 5.58-5.66 (1lH, m),

6.55 (1H, s), 7.33 {(1H, s), 7.73-7.84 (4H, m), 8.55 (1H,
d, J=2.1 Hz).

MS (VAPCI') m/z: 537 (M+H)"*

[0371]

Example 43 Antibody-drug conjugate (41)

[0372]
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[Formula 112]

o H 9
HEN\/""Q o \,‘LL N\/lLN OH
/:\;\TH TFA >( Q /\é)r i H’\Tor
SRt 8]
N —
F NF T4 p— -
N Process 1
HO ©
HN\)OL H\)o& N o Q o
2 N N ~ 0
YT Gyt
Process 2 o) 0¥

Process 3
O
\'\ NW\H,N\)LN/\H,N
"o
M30-HA-LAP ——]
[0373]
Process 1l: N- (tert-butoxycarbonyl}glycylglycyl-L-

phenylalanyl-N-[2-(2-{[(1S8,98)-9-ethyl-5-fluoro-9-
hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13, 15-hexahydro-
1H, 12H-benzo[del pyrano[3',4':6,7]indolizino[l, 2-
blquinolin-1-yllamino}-2-oxocethoxy)ethyl]lglycinamide
The compound (554 mg, 0.85 mmol) of Example 42 was
reacted in the same manner as Process 1 of Example 2 to
vield the titled compound (775 mg, 95%).
lH-NMR (400 MHz, DMSO-de¢) ©&: 0.85 (3H, t, J=7.3 Hz),
1.36 (94, s), 1.78-1.89 (2H, m), 2.13-2.22 (2H, m},

2.39 (3H, s), 2.71 (1H, d4d, J=13.4, 9.8 Hz), 2.95 (1lH,
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dd, J=13.4, 4.3 Hz), 2.09-3.23 (1H, m), 3.23-3.32 {(2H,
m), 3.40-3.62 (8H, m), 3.73 (1H, dd, J=16.5, 5.5 Hz),
4,03 (2H, s), 4.39-4.47 (1H, m), 5.17 (1H, 4, J=18.9
Hz), 5.25 (1H, d, J=18.9 Hz), 5.41 (1H, d, J=16.8 Hz),
5.45 (1H, d, J=16.8 Hz), 5.57-5.64 (1H, m), 6.54 (1H,
s), 6.99 (1H, t, J=5.8 Hz), 7.13-7.26 (5H, m), 7.31 (1H,
s), 7.76-7.82 (2H, m), 7.90 (1H, t, J=5.2 Hz), 8.13 (1H,
d, J=7.% Hz), 8.27 (1H, t, J=5.8 Hz), 8.49 (1H, 4,
J=8.5 Hz}.
MS (APCI}) m/z: 955 (M+H)"*
[0374]
Process 2: Glycylglycyl-L-phenylalanyl-N-[2- (2~
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo [delpyrano[3',4':6,7]indolizino[1,2-blquinolin-1-
yllamino}-2-oxoethoxy)ethyl] glycinamide
trifluorocacetate

The compound (630 mg, 0.659 mmol) obtained in
Process 1 above was reacted in the same manner as Process 2 of
Example 2 to yield the titled compound (588 mg, 92%).
TH-NMR (400 MHz, DMSO-ds) o&: 0.86 (3H, t, J=7.3 Hz),
1.792-1.90 (2H, m), 2.13-2.22 (2H, m), 2.39 (3H, s),
2.71 (1H, dd, J=13.4, 10.1 Hz), 2.99 (1H, dd, J=13.4,
4.3 Hz), 3.09-3.23 (1H, m), 3.24-3.32 (3H, m), 3.41-
3.71 (7H, m), 3.86 (1H, 4dd, J=16.8, 5.8 Hz), 4.04 (2H,
s), 4.52 (1H, td, J=9.0, 4.1 Hz), 5.17 (1H, 4, J=18.9
Hz), 5.25 (1H, d, J=18.9 Hz), 5.41 (1H, 4, J=16.5 Hz),

5.45 (1H, d, J=16.5 Hz), 5.56-5.65 {(1H, m), 6.55 (1H,



g), 7.13-7.26 (5H, m), 7.32 (1H, s), 7.80 (1H, 4,
J=11.0 Hz), 7.87-8.01 (4H, m), 8.29-8.36 (2H, m), 8.46-
8.55 (2H, m).
MS (APCI) m/z: 855 (M+H)"
[0375]
Process 3: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl) hexanoyl]l glycylglycyl-L-phenylalanyl-N- [2-(2-
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo [de]pyrano[3',4':6,7] indolizino[1l,2-b]lquinolin-1-
yllamino}-2-oxoethoxy)ethyl] glycinamide

The compound (240 mg, 0.247 mmol) obtained in Process 2
above was reacted in the same manner as Process 3 of Example
2 to yield the titled compound (162 mg, 62%).
l4-NMR (400 MHz, DMSO-dg) &: 0.86 (3H, t, J=7.6 Hz),
1.13-1.22 (2H, m), 1.40-1.51 (4H, m}), 1.78-1.90 (2H, m),
2.09 {(2H, t, J=7.6 Hz), 2.14-2.21 (2H, m), 2.39 (3H, s},
2.74 (1H, dd, J=13.6, 9.7 H=z), 2.96 (1iH, dd, J=13.6,
4.5 Hz), 3.08-3.24 (1H, m), 3.24-3.30 (1H, m), 3.33-
3.40 {4H, m), 3.47-3.68 (7H, m), 3.72 (1lH, dd, J=16.6,
5.7 Hz), 4.03 {(2H, s), 4.42 (1H, td, J=8.6, 4.2 Hz) ,
5,17 (1H, d, J=18.7 Hz), 5.25 (1H, d, J=18.7 Hz), 5.40
(1H, 4, Jd=17.2 Hz), 5.44 (1H, d, J=17.2 Hz), 5.57-5.64
(14, m), 6.52 (1H, s), 6.99 (2H, s), 7.13-7.25 (5H, m),
7.31 (1H, s), 7.74-7.81 (2H, m), 7.99 (1H, t, J=5.7 Hz)},
8.03-8.11 (2H, m), 8.22 (1H, t, J=5.7 Hz), 8.47 (11, 4,
J=9.1 Hz).

MS& (APCI) m/z: 1048 (M+H)*
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[0376]
Process 4: Antibody-drug conjugate (41)

By using the M30-H1-L4P antibody produced in
Reference Example 2 and' the compound obtained in
Process 3 above, the titled antibody-drug conjugate was
obtained in the same manner as Process 2 of Example 29.
Antibody concentration: 12.0 mg/mL, antibody vyield: 8.4
mg {67%), @and average number of conjugated drug
molecules (n) per antibody molecule: 3.5.

[0377]

Example 44 Antibody-drug conjugate (42)
fo378]

[Formula 113]

Process 1
o]

0
MSD-H1-L4P—@/\/\A!{ “)LH’Y ;

[0379]
Process 1: Antibody-drug conjugate (42)

By using the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 3 of Example 43, the titled antibody-drug
conjugate was obtalined in the same manner as Process 1

of Example 5.
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Antibody concentration: 0.83 mg/mL, antibody yield:
4.98 mg {40%), and average number of conjugated drug
molecules (n) per antibody molecule: 7.2.

[0380]

Example 45 Antibody-drug conjugate (43)

[C381]

[Formula 114]

o H @ H © H
&MNJNWN\E)LNWN\/NOJYO
Y q s} H & 7 H o NH

g ] Process 1
&)

° - .
M30H1-LaP —@’quﬁ”\g N\E)LQ’YNV’“O’\?O

63

[0382]
Process 1: Antibody-drug conjugate (43)

By using the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 3 of Example 43, the titled antibody-drug
conjugate was obtained in the same manner as Process 1
of Example 4.

Antibody concentration: 1.06 mg/mL, antibody vield:
6.36 mg (51%), and average number of conjugated drug
molecules (n) per antibody molecule: 6.3.

[0383]

Example 46 Antibody-drug conjugate (44)

{0384}



- 311 -

[Formula 115]

0 H ©O H © H
N N H N : o
M30-H1-L4P——&/\/\/\g’ \)J\H/\\g \:)LE/E, \/\o/\l\TH
o]

o1 \

6.6

[0385]

Almost the whole amounts of the antibody-drug
conjugates of Examples 44 and 45 were mixed and the
solution was concentrated by the Common procedure A to
yield the titled antibody-drug conjugate.

Antibody concentration: 10.0 mg/mL, antibody vyield:
10.21 wmg, and average number of conjugated drug
melecules (n) per antibody molecule: 6.6.

[0386]

Example 47 Antibody-drug conjugate (45)

[0387]

[Formula 116]

o] H © H O H
N N N o
O ) i ?.)LN”\n’ ~TOTNE
\.-LO 0 H g i H p

[0388]
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Process 1: Antibody-drug conjugate (45)

Reduction of the antibody: The M30-H1-L4 antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by using
the Common procedure B (as absoxption coefficient at 280

nm, 1.61 mLmg ‘em™*

was used) and Common procedure C-1
described in Production method 1. The solution {1.25
mL, 12.5 mg of the antibody) was placed in a 1.5 mL
tube and charged with an agueous solution of 10 mM TCEP
(Tokyo Chemical Industry Co., Ltd.) (0.0287 mL; 3.4
equivalents per antibody molecule) and an aqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.0625 mL). After confirming that the
solution had pH of 7.4 + 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding dimethyl sulfoxide (0.0267 mL) and a dimethyl
sulfoxide solution containing 10 mM of the compound
obtained in Process 3 of Example 43 (0.0439 mL; 5.2
equivalents per antibody molecule) to the above
solution at room temperature, it was incubated for
conjugating the drug linker to the antibody in a water
bath at 15°C for 1 hour. Next, an agqueous solution
{0.0066 mL) of 100 mM NAC (Sigma-Aldrich Co. LLC) was
added thereto and incubated to terminate the reaction

of drug 1linker at room temperature for another 20

minutes.
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Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer sgolution} described in Production method
1 to vyield 6 ml: of a solution containing the titled
antibody-drug conijugate. After that, the sclution was
concentrated by the Common procedure A.

Physicochemical characterization: By wusing the Common

procedure E described in Production method 1 (as molaxr

absorption coefficient, €a,280 = 235300 {estimated
calculation value), &z370 = 0 (estimated calculation
value) , €p,280 = 5193 (measured value), and ep,370 = 20347
(measured value) | were used) , the following

characteristic values were cobtained.

Antibody concentration: 10.0 mg/mL, antibody yield: 9.3
mg {74%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.7.

[0389]

Example 48 Antibody-drug conjugate (46)

[0390]

IFormuala 117]

o] H © 9 H
éﬁﬁva““ﬁk}wﬂv“kaﬁﬁufﬂﬂvo
\ o a H o 7 HOo JNH

@ Process 1
8]

SN S S IO
W30-H1-L4 I S HAE{ oy

52
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[0391]

Process 1: Antibody-drug conjugate {(46)

Reduction of the antibody: The M30-H1-L4 antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mImg'cm™' was used) and Common
procedure C-1 described in Production method 1. The
solution (1.25 mL, 12.5 mg of the antibody) was placed
in a 1.5 mL tube and charged with an agueous solution
of 10 mM TCEP (Tokyo Chemical Industry ¢Co., Ltd.)
(0.0439 mL; 5.2 equivalents per antibody molecule)
(0.0287 mL; 3.4 equivalents per antibody molecule) and
an agqueous solution of 1 M dipotassium hydrogen
phosphate (Nacalai Tesqgue, Inc.; 0.0625 mL}. LAfter
confirming that the solution had pH of 7.4 £ 0.1, the
disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution (0.0726 mL; 8.6
equivalents per antibody molecule) containing 10 mM of
the compound obtained in Process 3 of Example 43 to the
above solution at room temperature, it was incubated
for conjugating the drug linker to the antibody in a
water bath at 15°C for 1 hour. Next, an agqueous
solution (0.011 mL) of 100 mM NAC (Sigma-Aldrich Co.

LLC) was added thereto and incubated to terminate the
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reaction of drug linker at room temperature for another
20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer sclution} described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 {as molar

absorption ceoefficient, €a,280 = 235300 (estimated
calculation wvalue), &€a,37¢ = 0 (estimated calculation
value), €p,2s0 = 5193 {measured wvalue), and ep,370 = 20347
{measured value) were used) , the following

characteristic values were obtained.

Antibody concentration: 10.0 mg/mL, antibody yield: 7.8
mg (62%), and average number of conjugated drug
molecules (n) per antibody meolecule: 5.2.

[0392]

Example 49 N-[(1s8,98)-9-ethyl-5-fluoro-9-hydroxy-4-
methyl-10,13-dioxoc-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[delpyrano[3',4':6,7}indolizino[1l,2-blguinolin-1-
yv1l] -B-alaninamide

[0393]

[Formula 118]



[0394]

Process 1: tert-Butyl (3-{[(15,98)-9-ethyl-5-fluoro-9-~
hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-
1H,12H-benzo [de] pyrano[2',4"':6,7]indolizino[1l,2-
blgquinolin-1-yllamino}-3-oxopropyl)carbamate

Mesylate of the compound (4} (500 mg, 0.9%41 mmol)
was reacted in the same manner as Process 1 of Example
1 by using N-({tert-butoxycarbonyl)}-p-alanine instead of
4- (tert-butoxycarbonylamino}butanocic acid to yield the
titled compound as a vellow-brown solid (616 mg,
gquantitative) .
'H-NMR (400 MHz, DMSO-ds) &: 0.87 (3H, t, J=7.2 Hz),
1.29 (9H, s), 1.86 (2H, dt, J=15.1, 7.3 Hz), 2.04-2.22
(2H, m}, 2.31 (2H, t, J=6.8 H=z), 2.40 (3H, s), 3.10-
3.26 (4H, m), 5.15 (1H, 4, J=18.8 Hz), 5.26 (1H, d,
J=19.2 Hz), 5.42 (2H, dd4, J=18.8, 16.4 Hz}, 5.57 (1H,
dt, J=8.5, 4.2 Hz), 6.53 (1H, s), 6.78 (1H, t, J=5.5
Hz), 7.30 (1H, s}, 7.80 (1H, d, J=11.0 Hz), 8.46 (1H, d,
J=8.6 Hz).
MS (ESI) m/z: 607 (M+H)"
[0395]
Process 2: N-[{(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-

methyl-10,13-dioxc-2,3,9,10,13,15-hexahydro-1H, 12H-
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benzo [de]pyranoc[3',4':6,7]indolizino([1,2-blquinolin-1-
y1l] -B-alaninamide

The compound obtained in Process 1 above was
reacted in the same manner as Procesgs 2 of Example 1 to
vield trifluorcacetate of the titled compound as a
yellow solid (499 mg, 86%).
'H-NMR (400 MHz, DMSO-dg) &: 0.87 (3H, t, J=7.2 Hz),
1.86 (2H, dquin, J=14.6, 7.2, 7.2, 7.2, 7.2 Hz), 2.06-
2.27 (1H, m), 2.41 (3H, s}, 2.46-2.57 (2H, m), 3.08 (2H,
t, J=6.8 Hz), 3.14-3.24 (2H, m), 5.22 (lH, d, J=18.8
Hz), 5.29 (1H, d, J=18.8 Hz), 5.43 (2H, s), 5.58 (1H,
dt, J=8.5, 4.5 Hz), 6.55 (1H, &), 7.32 (1H;, s), 7.74
(3H, brs), 7.82 (1H, d, J=11.0 Hz), 8.67 (1H, 4, J=8.6
Hz) .
MS (ESI) m/z: 507 (M+H)*
[0396]
Example 50 Antibody-drug conjugate {47)

[0397]
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[Formula 119]

) N W
M3G-H1-L4Pﬁﬁ-&,v\/\g~\/iﬁ/¥ L S
Process 4 o :‘
F
B
[+]
L a4
[G398]
Process 1: N-(tert-butoxycarbonyl)glycylglycyl-T.-

phenylalanylglycyl-N-[ (15, 9S)-9-ethyl-5-fluoro-2-
hydroxy—4~methyl—10,13-dioxo—2,3,9,10,13,15—hexahydro—
lH,lZH*benzo{de]pyrano[B',4':6,7]indolizino[1,2~
blquinolin-1-yl]-B~alaninamide

The compound (484 mg, 0.780 mmol) of Example 49
was reacted in the same manner as Process 1 of Example
2 to yield the titled compound as a pale yellow solid
(626 mg, 87%).
'H-NMR (400 MHz, DMSO-dg) &: 0.87 (3H, t, J=7.4 Hz),
1.27-1.42 (9H, m), 1.77-1.93 (2H, m), 2.06-2.22 (2H, m},
2.36 (2R, t, J=7.2 Hz), 2.40 (3H, d, J=1.6 Hz), 2.44-
2.54 (2, m), 2.76 (1H, dd, J=14.5, 10.2 Hz), 3.02 (1H,
dd, J=13.9, 4.5 Hz), 3.12-3.22 {(2H, m), 3.52 (6H, d,

J=6.3 Hz), 4.42-4.54 (iH, m), 5.19 (1H, d, J=19.2 Hz),
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5.26 (1H, d, J=18.4 Hz), 5.42 (1H, 44, J=18.4, 1l6.4 Hz),
5.57 (1H, dt, J=8.7, 4.4 Hz), 6.53 (1H, s), 6.98 (1H, t,
J=5.9 Hz), 7.14-7.28 (5H, m), 7.31L (1H, s), 7.77-7.84
(1H, m), 7.91 (1H, t, J=5.5 Hz), 8.16 {1H, d_, J=7.8 Hz),
8.27 (1H, t, J=5.1 Hz), 8.52 (1H, d, J=9.0 Hz).
[0399]
Process 2: Glycylglycyl-L-phenylalanylglycyl-N-
[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo [delpyranc[3',4':6,7]indolizino[1,2-b]quinolin-1-
yll-f-alaninamide trifluoroacetate

The compound (624 mg, 0.675 mmol) obtained in
Process 1 above was reacted in the same manner as
Process 2 of Example 2 to yield the titled compound as
a yellow solid (626 mg, 92%).
'H-NMR (400 MHz, DMSO-d¢) &: 0.87 (3H, t, J=7.4 Hz),
1.86 (2H, tt, J=14.5, 7.2 Hz), 2.07-2.22 (2H, m), 2.36
(2H, t, J=7.2 Hz), 2.40 (3H, &), 2.44-2.54 (2H, m),
2.75 (1H, dd, J=13.7, 9.8 Hz), 3.04 (1H, dd4, J=13.7,
4.3 KHz), 3.12-3.22 (2H, m), 3.58 (2H, d, J=4.7 Hz),
3.69 (3H, td, J=11.2, 5.7 Hz), 3.87 (1H, 44, J=17.0,
5.7 Hz), 4.54 (1H, m, J=17.8, 4.5 Hz), 5.19 (1H, d,
J=19.2 Hz), 5.26 (1H, d, J=18.8 Hz), 5.43 (2H, =s),
5.51-5.60 (1iH, m), 6.55 (1H, e}, 7.14-7.29 (5H, m),
7.32 (1H, s), 7.81 (1H, 4, J=10.9 Hz), 7.88 (1H, ¢t,
J=5.7 Hz), 7.97 (3H, brs), 8.29-8.38 (2H, m), 8.50 (1H,;
t, J=5.7 Hz), 8.55 (1H, d, J=8.6 Hz).

MS (ESI) m/z: 825 (M+H)?
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[0400]
Process 3: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyl]lglycylglyeyl-L-phenylalanylglycyl-N-
[{15,95)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]pyrano[3',4':6,7]indolizino[1,2-b]lquinolin-1-
yl] -p-alaninamide

The compound (60.0 mg, 0.0646 mmol) obtained in
Process 2 above was reacted in the same manner as
Process 3 of Example 2 to yield the titled compound as
a solid (14.0 mg, 21%).
‘H-NMR (400 MHz, DMSO-d¢) &: 0.86 (3ﬂ, t, J=7.2 Hz),
1.12-1.22 (2H, m), 1.39-1.51 (4H, m), 1.79-1.91 (2H, m)
2.02-2.20 (2H, m), 2.07 (2H, t, JdJ=7.4 Hz), 2.30-2.42
(4H, m), 2.40 (3H, s), 2.78 (1H, dd, J=14.1, 9.4 H=z},
3.02 (1H, dd4, J=14.7, 4.9 Hz), 3.12-3.21 (2H, m}, 3.26-
3.42 (2H, m), 3.50-3.80 (6H, m), 4.40-4.51 {(1H, m),
5.19 (1H, d, J=19.6 Hz), 5.26 (1H, 4, J=19.2 Hz}, 5.42
(2H, brs), 5.51-5.62 (1H, wm)}, 6.53 (1H, s), 6.99 (2H,
s}y, 7.13-7.28 (5H, m), 7.31 (1H, e}, 7.74-7.84 (2H, m),
8.01 (iH, t, J=5.3 Hz), 8.06 (1H, t, J=5.7 Hz), 8.14
(14, d, J=8.2 Hz), 8.25 (1H, t, J=5.7 H=z), 8.53 (1H, 4,
J=8.6 Hz).
MS (ESI) m/z: 1018 (M+H)"
[0401]
Process 4: Antibody-drug conjugate (47)

By wusing the M30-H1-L4P antibody produced in

Reference Example 2 and the compound obtained in
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Process 3 above, the titled antibody-drug conjugate was
obtained in the same manner as Process 4 of Example 2.
Antibody concentration: 12.27 mg/mL, antibody yield:
8.6 mg (69%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.4,

[0402]

Example 51 Antibody-drug conjugate (48)

[0403]

[Formula 120]
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¥
[0404]
Procesgs 1: N-[3-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-

yl)propanoyl]lglycylglycyl-L-phenylalanylglycyl-N-
[(15,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]pyrano[B',4‘:6,7]indoliziﬁo[l,z-b]quinolin—l-
vl] -f-alaninamide

The compound (60.0 mg, ©.0646 mmol) obtained in
Process 2 of Example 50 was reacted in the same manner
as Process 3 of Example 2 by using N-succinimidyl 3-

maleimide propionate instead of N-succinimidyl 6-
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maleimide hexanocate to yield the titled compound as a
pale yellow solid (36.0 mg, 57%).

*H-NMR (400 MHz, DMSO-ds) &: 0.86 (3H, t, J=7.4 Hz),

1.85 (2H, dt, J=14.4, 7.5 Hz), 2.05-2.22 (2H, m), 2.40
(3H, s), 2.30-2.44 (5H, m), 2.73-2.84 (1H, m), 3.02 (1H,
dd, J=13.9, 4.5 Hz), 3.17 {(3H, d, J=5.1 Hz), 3.26-3.40
(2H, m), 3.41-3.81 (6H, m), 4.40-4.51 (1H, m), 5.19 (1H,
d, J=1%9.2 Hz), 5.26 (1H, 4, J=18.8 Hz), 5.42 (2H, brs),

5.52-5.61 (1H, m), 6.53 (1H, s8), 6.99 (2H, s), 7.13-

7.28 (5H, m), 7.31 (1H, s), 7.80 (2H, d, JI=10.2 Hz),

8.03 (1iH, t, J=5.5 Hz), 8.12 (1H, 4, J=8.2 Hz), 8.20-
8.31 (2H, m}, 8.52 (1H, d, J=8.6 Hz).

MS (ESI) m/z: 976 (M+H)"

[0405]

Process 2: Antibody-drug conjugate (48)

By using the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 1 above, the titled antibody-drug conjugate was
obtained in the same manner as Process 4 of Example 2.
Antibody concentration: 11.59 mg/mL, antibody vield:
8.1 mg (65%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.7.

[0406]
Example 52 Antibody-drug conjugate (49)

[0407]
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[Formula 1211}
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[0408]
Process 1: N-{3-[2-(2~-{{3-{2,5-dioxo~-2,5-dihydro~-1H~
pyrrol-1i-
yl)propanoyl]amino})ethoxy]propancyllglycyiglycyl-L-
phenylalanylglycyl-N-{ (1S, 98)-%-ethyl-5-fluoro-9-
hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro~
1H,12H-benzoide]lpyrancf3',4':6,7]indelizino{l, 2~
blguinolin-l-yl]—~P-alaninamide

The compound (60.0 mg, 0.0646 mmol) ocbtained in
Process 2 of Example 50 was reacted in the same manner
as Process 3 of Example 2 by using N-succinimidyl 3-(2-
(2-{3-maleinimidepropanamide)ethoxy)ethoxy)propanocate
instead of N-succinimidyl #6é-maleimide hexanoate to

yield the titled compound as a solid (23.0 mg, 31%).
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'H-NMR (400 MHz, DMSO-dg) &: ©0.86 (3H, t, J=7.4 Hz),
1.77-1.92 (2H, m), 2.07-2.21 (2H, m}), 2.27-2.42 (6H, m)
2.40 (3H, s), 2.74-2.84 (1lH, m), 2.97-3.06 (1IH, m)},
3.09-3.21 (4H, m), 3.25-3.39 (6H, m), 3.45 (4H, s},
3.50-3.80 (8H, m), 4.41-4.51 (1H, m), 5.19 ({(1H, d,
J=18.4 Hz), 5.26 (1H, m, J=18.4 Hz), 5.42 ‘(2H, brs),
5.51-5.61 (1H, m), 6.54 (1H, g), 7.00 (2H, s}, 7.13-
7.28 {(5H, m}, 7.31 (1H, s8), 7.74-7.87 (2H, m), 7.93-
8.07 (2H, m), 8.09-8.21 (2H, m), 8.26 (1H, brs), 8.54
(1H, d, J=8.6 Hz).

MS (ESI) m/z: 1135 (M+H)"'

[0409]

Process 2: Antibody-drug conjugate (49)

By wusing the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 1 above, the titled antibody-drug conjugate was
obtained in the same manner as Process 2 of Example 29.
Antibody concentration: 14.50 mg/mL, antibody yield:
10.2 mg (82%), and average number of conjugated drug
molecules {(n) per antibody molecule: 3.8.

[0410]
Example 53 Antibody-drug conjugate (50)

[0411]
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[Formula 122]
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[0412]
Process 1: N-[19-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
v1)-17-ox0-4,7,10,13-tetraoxa-16-azanonadecan-1-
oyllglycylglycyl-L-phenylalanylglycyl-N-[{18,98)-9-
ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-
2,3,9,10,13,15-hexahydro-1H, 12H-
benzode]pyrano{3',4':6,7]indolizino(1l,2-blquinolin-1-
v1l] -B-alaninamide

The compound (60.0 mg, 0.0646 mmol) obtained in
Process 2 of Example 50 was reacted in the same manner
as Process 3 of Example 2 by using N-succinimidyl 1-
maleinimide-2-oxo-7,10,13,16-tetraoxa-4-
azanonadecanoate instead of WN-succinimidyl 6-maleimide

hexancate to yield the titled compound as a solid (23.0
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'H-NMR (400 MHz, DMSO-dg¢) &: 0.86 (3H, t, J=7.0 Hz),
1.85 (2H, tt, J=14.6, 7.1 Hz), 2.06-2.22 (2H, m), 2.40
(3H, s), 2.28-2.43 (6H, m), 2.78 (1H, dd, J=13.7, 9.4
Hz), 3.02 (1H, dd, J=14.1, 3.9 Hz), 3.09-3.22 (4H, m),
3.27-3.41 (4H, m}, 3.47 (12H, d, J=8.6 Hz), 3.53-3.81
(10H, m), 4.41-4.51 {(1H, m), 5.19 (1H, 4, J=19.2 Hz) ,
5.26 (1H, d, J=18.8 Hz), 5.42 (2H, brs), 5.53-5.61 (1H,
m}, 6.54 (1H, s), 7.00 (2H, s), 7.12-7.29 (5H, m), 7.31
(l1H, s), 7.74-7.85 (2H, m), 8.03 (2H, d, J=6.6 Hz),
8.11-8.21 (2H, m), 8.27 (1H, t, J=5.9 Hz), 8.54 (1H, d,
J=8.6 Hz).

MS (ESI) m/z: 1224 {(M+H)"

[0413]

Process 2: Antibody-drug conjugate (50)

By wusing the M30-H1-L4P antibody produced in
Reference Example 2 and the compound obtained in
Process 1 above, the titled antibody-drug conjugate was
cbtained in the same manner as Process 4 of Example 2.
Antibody concentration: 13.47 mg/mL, antibody yield:
9.4 mg (75%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.1.

[0414]
Example 54 Antibody-drug conjugate (51)

[0415]
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[Formula 123]
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[0416]
Process 1: tert-Butyl (6-{[(18,98)-9-ethyl-5-fluocro-9-
hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-
1H,12H-benzo [delpyrano[3',4':6,7]indolizino[1, 2~
blquinolin-1-yl]amino}-6-oxochexyl)carbamate

Mesylate of the compound {(4) (0.500 g, 0.882 mmol)
was reacted in the same manner as Process 1 of Example

1 by wusing 6-(tert-butoxycarbonylamino)hexanoic acid
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instead of 4-(tert-butoxycarbonylamino)butancic acid to
yield the titled compound (0.620 g, quantitative).
'H-NMR (DMSO-d¢) 8: 0.83 (3H, t, J=7.8 Hz), 1.14-1.28
(2ZH, m), 1.31 (9H, s), 1.47-1.61 {(2H, m), 1.75-1.89 (2H,
m), 2.04-2.17 (4H, m), 2.35 (3H, s8), 2.81-2.88 (2H, m),
3.09-3.16 (2H, m), 5.10 (1H, 4, J=19.4 Hz), 5.16 {(1H, 4,
J=19.4 Hz}, 5.39 {(2H, s), 5.48-5.55 (1H, m), 6.50 {(1H,
s), 6.73-6.78 (1H, wm), 7.26 (1H, s), 7.74 {1H, 4,
J=10.9 Hz), 8.39 (1H, d, J=9.0 Hz).
[0417]
Process 2; 6-Amino-N-[(18,98)-9-ethyl-5-fluoro-9-
hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-
1H, 12H-benzo [de]pyrano[3',4':6,7]indolizino[1, 2-
blgquinolin-1l-yl]hexanamide trifluoroacetate

The compound (0.397 g, 0.611 mmol) obtained in
Process 1 above was reacted in the same manner as
Process 2 of Example 1 to vyield the titled compound
(0.342 g, 84%).
"H-NMR (DMSO-dg) &: 0.88 (3H, t, J=7.2 Hz), 1.31-1.41
(2H, m), 1.52-1.70 (4H, m), 1.80-1.94 (2H, m), 2.05-
2.18 (2H, m), 2.21 (2H, t, J=7.4 Hz), 2.40 (3H, s),
2.81 {(2H, t, J=7.4 Hz), 3.10-3.25 (2H, m), 3.33 (2H,
brs), 5.18 (1H, 4, J=19.8 Hz}, 5.22 {(1H, 4, J=19.8 Hz),
5.41 (2H, d, J=16.6 Hz}, 5.45 (2H, 4, J=16.6 Hz), 5.53-
5.60 (1H, m), 6.55 (1H, s), 7.32 (1H, s), 7.80 (1H, 4,
J=10.9 Hz}), 8.49 (1H, 4, J=9.2 Hz).

[0418]
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Procegs 3: N- (tert-butoxycarbonyl)glycylglycyl-L-
phenylalanyl-N-{(6-{[(18,958)-9-ethyl-5-fluoro-9-hydroxy-
4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]pyrano[3',4':6,7]indolizino{l,2-blquinolin-1-
yllamino}-6-oxohexyl)glycinamide

The compound (0.170 g, 0.516 mmol) obtained in
Process 2 above was reacted in the same manner as
Process 1 of Example 2 to vyield the titled compound
(0.225 g, 91%).
'H-NMR (DMSO-dg) &: 0.88 (3H, t, J=7.4 Hz), 1.43-1.70
(6H, m), 1.87 {(2H, td, J=15.0, 7.4 Hz), 2.10-2.22 (3H,
m), 2.28-2.37 (1H, m), 2.42 (3H, s8), 2.78-2.85 (1H, m),
3.01-3.10 (3H, m), 3.15-3.22 (2H, m), 3.54-3.61 (5H, m),
3.62-3,69 (1H, m), 4.44-4.53 (1H, m), 5.17 (1H, 4d,
J=19.2 Hz), 5.25 (1H, d, J=19.2 Hz), 5.45 (2H, s8),
5.54-5.61 (1H, m), 6.55 (1H, s), 7.02 {(1H, t, J=6.1 Hz),
7.11-7.28 (5H, m), 7.33 (1lH, s), 7.632-7.69 (1H, m),
7.82 {1H, 4, J=11.0 Hz), 7.90-7.96 (1H, m), 8.17 (1H, 4,
J=7.8 Hz), 8.28 (1H, t, J=5.5 Hz), 8.46 (1H, 4, J=9.0
Hz) .
[0419]
Process 4: Glycylglycyl-L-phenylalanyl-N-(6-{[(18,98)~
9-ethyl-5-fluoro-9-hydroxy-10,13-dioxc-2,3,9,10,13, 15-
hexahydrc-1H, 12H-
benzo [de]lpyrano[3',4':6,7]indolizino[1l,2-blquinolin-1-
yllamino}-6-oxohexyl)glycinamide

The compound (0.105 g, 0.108 mmol) obtained in

Process 3 above was reacted in the same mamner as Process 2
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of Example 2 to yield the titled compound (0.068 mg,

H-NMR (DMSO-d¢) 6: 0.89 (3H, t, J=7.4 Hz), 1.15-1.67
{(6H, m), 1.79-1.97 {(2H, m), 2.08-2.24 (4H, m), 2.42 (3H,
s), 2.76-2.82 (1H, m), 3.00-3.10 (5H, m), 3.19 (1H, 8),
3.50-3.63 (2H, m}, 3.64-3.76 (3H, m), 3.84-3.92 (1H, m),
4.51-4.59 (1H, m), 5.17 (1lH, 4, J=19.4 Hz), 5.24 (1H, d,
J=19.4 Hz}, 5.44 (2H, s), 5.53-5.61 {(1H, m), 6.55 (1H,
brs), 7.15-7.29% (5H, m), 7.33 (1H, s), 7.72-7.78 (1H,
m), 7.82 (1H, d, J=11.0 Hz), 7.96-8.08 (2H, m), 8.30-
8.38 (2H, m), 8.46-8.56 (2H, m).
[0420]
Process 5: N-[6-(2,5-dloxo-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyllglycylglycyl-L-phenylalanyl-N-(6-{[(18,98) -
9-ethyl-5-fluoro-9-hydroxy-10,13-dioxe-2,3,9,10,13,15-
hexahydro-1H,12H-
benzo[del pyrano[3',4':6,7]indolizino[1l,2-blquinolin-1-
yl]lamino}-6-oxohexyl)glycinamide

The compound (58 mg, 0.060 mmol) obtained in
Procesggs 4 above was reacted in the same mammer as Process 3
of Example 2 to yield the titled compound (39 mg, 62%).
"H-NMR (CD,OD) 6: 0.99 (3H, t, J=7.4 Hz), 1.27 (2H, td,
J=11.6, 6.1 Hz), 1.38-1.44 (2H, m), 1.50-1.63 (6H, m),
1.65-1.80 (2H, m), 1.89-1.98 (2H, m), 2.17-2.25 {(3H, m),
2.26~-2.36 (3H, m), 2.40 (3H, s}, 2.95 (1H, d4d, J=14.3,
9.2 Hz), 3.12 (1H, d4dd, J=13.7, 5.7 Hz), 3.15-3.25 (4H,
m), 3.44 (2H, t, J=7.2 Hz), 3.65 (1H, d, J=17.2 Hz),

3.76 (1H, 4, J=17.2 Hz), 3.79-3.86 (4H, m), 4.43 (1H,
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dd, J=8.9, 6.0 Hz}, 5.10 (1H, d, J=18.9 Hz), 5.25 (1H,
d, J=18.9 Hz), 5.35 (1H, d, J=16.6 Hz), 5.56 (1H, d,
J=16.0 Hz), 5.60-5.64 (1H, m), 6.76 (2H, g}, 7.12-7.24
(6H, m), 7.58 (1H, s}, 7.60 (1H, d, J=10.9 Hz}, 7.68
(1H, t, J=5.7 Hz).

MS (ESI) m/z: 1060 (M+H)}"*

[0421]

Process 6: Antibody-drug conjugate (51)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
uging the Common procedure B (as absorption coefficient
at 280 nm, 1.61 was used} and Common procedure C-1
described in Production method 1. The solution (1.0
mL) wasg collected into a 1.5 mL tube and charged with
an aqueous solution of 10 mM TCEP (Tokyo Chemical
Industry Co., Ltd.) (0.0147 ml; 2.3 eguivalents per
antibody molecule) and an aquecus solution of 1 ™
dipotassium hydrogen phosphate (Nacalai Tesgque, Inc.; 0.
050 mL). After confirming that the solution had pH of
7.4 + 0.1, the disulfide bond at hinge part in the
antibody was reduced by incubating at 37°C for 1 hour.
Conjugation between antibody and drug linker: After
incubating the solution at 22°C for 10 minutes, a
dimethyl sulfoxide sclution containing 10 mM of the
compound obtained in above Process 5 (0.0295 mL; 4.6
equivalents per antibody molecule) was added thereto

and incubated for conjugating the drug linker to the
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antibody at 22°C for 40 minutes. Next, an agueous
solution (0.00590 mL; 9.2 equivalents per antibody
molecule) of 100 mM NAC (Sigma-Aldrich Co. LLC) was
added thereto and incubated to terminate the reaction
of drug linker at 22°C for ancother 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 {(PBS7.4 was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By uging the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 235300 {estimated
calculation wvalue), ¢&a,370 = 0 (estimated calculation
value), ¢€p,280 = 5000 (measured average value}, and gp 370
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 0.97 wmg/mL, antibody vyield:
5.82 mg (58%), and average number of conjugated drug
molecules (n} per antibody molecule: 1.7.

[0422]

Example 55 Antibody-drug conjugate (52)

[0423]
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[0424]

Process 1: Antibody-drug conjugate (52)

Reduction of the antibody: The M30-H1-L4P antibkody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 was used) and Common procedure C-1
described in Production methed 1. The solution (1.0
mL) was collected into a 1.5 mL tube and charged with
an agqueous solution of 10 mM TCEP (Tokyo Chemical
Industry Co., Ltd.) (0.0295 mL; 4.6 eqguivalents per
antibody molecule) and an aqueous sclution of 1 M
dipotassium hydrogen phosphate (Nacalai Tesque, Inc.; 0.
050 mL). After confirming that the solution had pH of
7.4 +* 0.1, the disulfide bond at hinge part in the
antibody was reduced by incubating at 37°C for 1 hour.
Conjugation between antibody and drug linker: After
incubating the above solution at 22°C for 10 minutes, a

dimethyl sulfoxide solution containing 10 mM of the
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compound obtained in Process 5 of Example 54 (0.0590
mL; 9.2 equivalents per antibody molecule}) was added
thereto and incubated for conjugating the drug linker
to the antibody at 22°C for 40 minutes. Next, an
agqueous solution (0.0118 mL; 18.4 equivalents per
antibody molecule) of 100 mM NAC (Sigma-Aldrich Co.
LLC) was added thereto and incubated to terminate the
reaction of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (PBS7.4 was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as wmolar

absorption coefficient, €n,280 = 235300 {estimated
calculation value), €x370 = 0 (estimated calculation
value), €pa2s0 = 5000 (measured average value), and E&p, 370
= 19000 {(measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 0.94 mg/mL, antibody vyield:
5.64 mg (56%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.1.

[0425]

Example 56 Antibody-drug conjugate (53)

[0426]
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[Formula 125]

M3C-H1-L4 —ﬂMNA{NJN
0

[0427]

Process 1: Antibody-drug conjugate (53)

Reduction of the antibody: The M30-H1I-IL4 antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 was used) and Common procedure C-1
described in Production method 1. The solution (1.0
mL) was collected into a 1.5 mL tube and charged with
an aqueous solution of 10 mM TCEP (Tokyo Chemical
Industry Co., Ltd.) (0.0147 mL; 2.3 equivalents per
antibody molecule) and an agueous solution of 1 M
dipotassium hydrogen phosphate (Nacalai Tesque, Inc.; 0.
050 mL). After confirming that the solution had pH of
7.4 F 0.1, the disulfide bond at hinge part in the
antibody was reduced by incubating at 37°C for 1 hour.
Conjugation between antibody and drug linker: After

incubating the above golution at 22°C for 10 minutes, a
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dimethyl sulfoxide solution containing 10 mM of the
compound obtained in Process 5 of Example 54 (0.0295
mL; 4.6 equivalents per antibody molecule) was added
thereto and incubated for conjugating the drug linker
to the antibody at 22°C for 40 minutes. Next, an
aqueous solution (0.00590 mL; 9.2 equivalents per antibody
molecule) of 100 wM MNAC (Sigma-Aldrich Co. LLC) was added
thereto and incubated to terminate the reaction of drug linker
at 22°C for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (PBS7.4 was
uged as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 ({as molar

absorption coefficient, €a,280 = 235300 (estimated
calculation wvalue), €a,370 = 0 (estimated calculation
value), €p,2s0 = 5000 (measured average value}, and &p, 390
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody <concentration: 1.22 mg/mL, antibody yield:
7.32 mg (73%), and average number of conjugated drug
molecules (n) per antibody molecule: 1.5.

[0428]

Example 57 Antibody-drug conjugate (54)

[0429]

[Formula 126]
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Procesgss 1: Antibody-drug conjugate (54)
Reduction of the antibody: The M30-H1-L4 antibody
produced 1in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 was used) and Common procedure C-1
described in Production method 1. The solution (1.0
mL} was collected into a 1.5 mL tube and charged with
an agqueous golution of 10 mM TCEP (Tokyo Chemical
Industry Co., Ltd.) (0.0295 mL; 4.6 equivalents per
antibody molecule) and an aqueous solution of 1 M
dipotassium hydrogen phosphate (Nacalai Tesqgue, Inc.; 0.
050 mL). After confirming that the solution had pH of
7.4 £ 0.1, the disulfide bond at hinge part in the
antibody was reduced by incubating at 37°C for 1 hour.
Conjugation between antibody and drug linker: After
incubating the above solution at 22°C for 10 minutes, a
dimethyl sulfoxide solution containing 10 mM o©of the

compound obtained in Procesgs 5 of Example 54 (0.0590



- 338 -

mL; 9.2 equivalents per antibody molecule) was added
thereto and incubated for conjugating the drug linker
to the antibody at 22°C for 40 minutes. Next, an
aqueous solution (0.0118 mL; 18.4 equivalents per
antibody molecule} of 100 mM NAC (Sigma-Aldrich Co.
LLC) was added thereto and incubated to terminate the
reaction of drug linker at 22°C for another 20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (PBS7.4 was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Phygicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a. 280 = 235300 (estimated
calculation wvalue), €370 = 0 (estimated calculation
value), ¢p,2s0 = 5000 (measured average wvalue), and €p, 370
= 19000 (measured average value) were used), the

following characteristic values were obtained.

Antibody concentration: 1.06 mg/mL, antibody vyield:
6.36 mg (64%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.0.

[0431]

Example 58 Antibody-drug conjugate (55)

[0432]

[Formula 127]
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[0433]
Process 1: {{N-[ (9H-fluoren-9-
vimethoxy)carbonyllglycyl}amino)methyl acetate

To a mixture containing N-5-
fluorenylmethoxycarbonylglycylglycine (4.33 gy 12.2
mmol)}, tetrahydrofuran (120 mi), and toluene (40.0 ml),
pyridine (1.16 ml, 14.7 mmol) and lead tetraacetate
{6.84 g, 14.7 mmol) were added and refluxed under
heating for 5 hours. After the reaction solution was
cooled to room temperature, the insolubles were removed

by filtration through Celite, and concentrated under



- 340 -

reduced pressure. The residues obtained were dissolved
in ethyl acetate and washed with water and saturated
brine, and then the organic layer was dried over
anhydrous magnesium sulfate. After the solvent was
removed under reduced pressure, the residues obtained
were purified by silica gel column chromatography
[hexane : ethyl acetate = 9 : 1 (v/v) - ethyl acetate]
to yield the titled compound as a colorless solid (3.00
g, 67%).
Ig-NMR (400 MHz, CDCl:}) &: 2.07 (3H, s), 3.90 (2H, 4,
J=5.1 Hz), 4.23 (1H, t, J=7.0 Hz), 4.46 (2H, 4, J=6.6
Hz), 5.26 (2H, 4, J=7.0 Hz), 5.32 (14, bxrs), 6.96 (1H,
brs), 7.32 (2H, t, J=7.3 Hz), 7.41 {(2H, t, J=7.3 Hz),
7.59 {(2H, d, J=7.3 Hz), 7.77 (2H, 4, J=7.3 Hz) .
[0434]
Process 2: Benzyl [ ({N-[(9H-fluoren-9-
ylmethoxy)carbonyl]glycyl}amino)methoxy]acetate

To a tetrahydrofuran (40.0 mL) solution of the
compound (3.68 g, 10.0 mmol) obtained in Process 1
above and benzyl glycolate (4.99 g, 30.0 mmol),
potassium tert-butoxide (2.24 g, 20.0 mmol) was added
at 0°C and stirred at room temperature for 15 minutes.
The reaction solution was charged with ethyl acetate
and water at 0°C and extracted with ethyl acetate and
chloroform. The obtained organic layer was dried over
sodium sulfate and filtered. The solvent was removed
under reduced pressure. The residues obtained were

dissolved in dioxane (40.0 mL) and water (10.0 mL),
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charged with sodium hydrogen carbonate (1.01 g, 12.0
mmol} and 9-fluorenylmethyl chloroformate {(2.59 g, 10.0
mmol) , and stirred at room temperature for 2 hours.
The reaction solution was c¢harged with water and
extracted with ethyl acetate. The obtained organic
layer was dried over sodium sulfate and filtered. The
solvent was removed under reduced pressure and the
residues obtained were purified by silica gel column
chromatography [hexane : ethyl acetate = 100 : 0 (v/v)
- 0 : 100] to yield the titled compound in colorless
0ily substance (1.88 g, 40%).
H-NMR (400 MHz, CDCl;) &: 3.84 (2H, &, J=5.5 Hz), 4.24
(3H, t, J=6.5 Hz), 4.49 (2H, 4, JT=6.7 Hz), 4.88 (2H, d,
J=6.7 Hz), 5.15-5.27 (1H, m), 5.19 (2H, s), 6.74 (1H,
brs), 7.31-7.39 (7H, m), 7.43 (2H, t, J=7.4 Hz), 7.61
{2H, d, J=7.4 Hz), 7.79 (2H, 4, J=7.4 Hz).
[0435]
Process 3: [ ({N-[(9H-fluoren-9-
ylmethoxy) carbonyllglycyl }amino) methoxylacetic acid

The compound (1.88 g, 3.96 mmol) obtained in
Process 2 above was dissolved in ethanol (40.0 mL) and
ethyl acetate (20.0 ml). After adding palladium carbon
catalyst (376 mg), it was stirred under hydrogen
atmosphere at room temperature for 2 hours. The
insolubles were removed by filtration through Celite,
and the solvent was removed under reduced pressure to
yield the titled compound as a colorless solid (1.52 g,

quantitative).
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"H-NMR (400 MHz, DMSO-dg¢) &6: 3.62 (2H, d, J=6.3 Hz),
3.97 (2H, s}, 4.18-4.32 (3H, m}, 4.60 (2H, d, J=6.7 Hz),
7.29-7.46 {(4H, m), 7.58 {(1H, t, J=5.9 Hz), 7.72 {(2H, 4,
J=7.4 Hz), 7.90 (2H, d, J=7.4 Hz), 8.71 (1H, t, J=6.5
Hz) .
[0436]
Process 4: 9H-Fluoren-9-ylmethyl (2-{[(2-{[(18,98)}-9-
ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-
2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]pyrano[3',4':6,7]indolizino[1l,2-blguinclin-1-
yllamino}-2-oxocethoxy)methyl]amino}-2-
oxcethyl) carbamate

Under ice «cooling, to an N,N-dimethylformamide
(10.0 mL) solution of mesylate of the compound (4)
(0.283 g, 0.533 mmol), N-hydroxysuccinimide (61.4 mg,
0.533 mmol), and the compound (0.205 g, 0.533 mmol}
obtained in Process 3 above, N,N-diisopropylethylamine
(92.9 upL, 0.533 mmol) and N,N'-dicyclohexylcarbodiimide
(0.143 g, 0.693 mmel) were added and stirred at room
temperature for 3 days. The solvent was removed under
reduced pregsure and the residues obtained were
purified by gsilica gel column chromatography
[chloroform - partitioned organic layer of chloroform
methanol : water = 7 : 3 : 1 (v/v/v)] to vyield the
titled compound as a pale brown solid (0.352 g, 82%).
'H-NMR (400 MHz, DMSO-dg¢) &: 0.81 (3H, t, J=7.4 Hz),
1.73-1.87 (2H, m}, 2.06-2.20 (2H, m), 2.34 (3H, s8),

3.01-3.23 {(2H, m), 3.58 (2H, 4, J=6.7 Hz), 3.98 (2H, g),
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4.13-4.25 (3H, m), 4.60 (2H, d, J=6.7 Hz), 5.09-5.22
(2H, m), 5.32-5.42 (2H, m), 5.50-5.59 (1H, m), 6.49 (1H,
s), 7.24-7.30 (3H, m}, 7.36 (2H, t, J=7.4 Hz), 7.53 (1H,
t, J=6.3 Hz), 7.66 (2H, 4, J=7.4 Hz), 7.75 (1H, 4,
J=11.0 Hz), 7.84 (2H, d, J=7.4 Hz), 8.47 (1H, d, J=8.6
Hz), 8.77 (1H, t, J=6.7 Hz).
MS (ESI) m/z: 802 (M+H)"
[0437]
Process 5: N-[(2-{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-
4—methy1-10,13—dioxo—2,3,9,10,13,15—hexahydro—1H,12H-
benzo [de] pyrano[3',4':6,7] indolizinoll, 2-blquinolin-1-
vllamino}-2-oxoethoxy)methyl] glycinamide

To an N,N-dimethylformamide (11.0 mL) solution of
the compound (0.881 g, 1.10 mmol) obtained in Process 4
above, piperidine (1.1 mL) was added and stirred at
room temperature for 2 hours. The solvent was removed
under reduced pressure to yield a mixture containing
the titled compound. The mixture was used for the next
reaction without further purification.
[0438]
Process 6: N-[{(9H-fluoren-9-
ylmethoxy) carbonyllglycylglycyl-L-phenylalanyl-N-[(2-
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[de]pyrano[3',4':6,7]indolizino[1,2-blquinolin-1-
yllamino}-2-oxocethoxy)methyl] glycinamide

Under ice cooling, to an N,N-dimethylformamide

(50.0 mL) solution of the mixture (0.439 mmol) obtained
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in Process 5 above, N-hydroxysuccinimide (0.101 g,
0.878 mmol}), and N-[{9H-fluoren-9-
vlmethoxy)carbonyll glycylglycyl-L-phenylalanine (the
compound described 1in Japanese Patent Laid-Open No.
2002-60351) {0.440 g, 0.878 mmol) , N,N'-
dicyclohexylcarbodiimide (0.181 g, 0.878 mmol) was
added and stirred at room temperature for 4 days. The
golvent was removed under reduced pregsure and the
residues obtained were purified by silica gel column
chromatography [chloroform - chloroform : methanol =
g9 : 1 (v/v)] to yield the titled compound as a pale
orange gsolid (0.269 g, 58%).
MS (ESI) m/z: 1063 (M+H)"
[0439]
Process 7: Glycylglycyl-L-phenylalanyl-N-[(2-{[{(18,98)-
9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-
2,3,9,10,13,15-hexahydro-1H, 12H-
benzo[delpyrano([3',4':6,7]indolizino[1l,2-blgquinolin-1-
yl]lamino}-2-oxoethoxy)methyl] glycinamide

To an N,N-dimethylformamide (4.00 mL) solution of
the compound (0.269 g, 0.253 mmol)} obtained in Process
6 above, piperidine (0.251 ml.,, 2.53 mmol) was added and
stirred at room temperature for 2 hours. The solvent
wag removed under reduced pressure to yield a mixture
containing the titled compound. The mixture was used
for the next reaction without further purification.

[0440]
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Process 8: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyl]lglycylglycyl-L-phenylalanyl-N-[(2-
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,32,9,10,13,15-hexahydro-1H, L2H-
benzo[delpyranco[3',4':6,7]indolizino[1,2-blguinolin-1-
yllamino}-2-oxoethoxy)methyl]lglycinamide

To an N,N-dimethylformamide (10.0 mL) solution of
the compound (0.253 mmol) obtained in Process 7 above,
N-succinimidyl 6-maleimide hexanoate (0.156 g, 0.506
mmol) was added and stirred at room temperature for 3
days. The solvent was removed under reduced pressure
and the residues obtained were purified by silica gel
column chromatography [chloroform - chloroform
methanol = 9 : 1 (v/v)] to yield the titled compound as
a pale yellow solid (0.100 g, 38%).
H-NMR (400 MHz, DMSO-ds) &: 0.83 (3H, t, J=7.2 Hz),
1.09-1.21 (2H, m), 1.33-1.47 (4H, wm), 1.75-1.90 (2H, m),
2.00-2.23 (4H, wm), 2.36 (3H, s8), 2.69-2.81 (1H, m),
2.94-3.03 (1H, m), 3.06-3.22 (2H, m), 3.23-3.74 (8H, m),
3.98 (2H, s), 4.39-4.50 (1H, m), 4.60 (2H, d, J=6.7 Hz},
5.17 (2H, s), 5.392 {(2H, s), 5.53-5.61 (1H, m}, 6.50 (1H,
s), 6.96 (2H, s), 7.11-7.24 (5H, m), 7.28 (1H, s8), 7.75
{(1H, 4, J=11.0 Hz), 7.97 (1H, t, J=5.7 Hz), 8.03 (1H, t,
J=5.9 Hz), 8.09 (1H, 4, J=7.8 Hz), 8.27 (1iH, t, J=6.5
Hz), 8.48 (1H, 4, J=9.0 Hz), 8.60 (1H, t, J=6.5 Hz}.
MS (ESI) m/z: 1034 (M+H}"
[0441]

Process 9: Antibody-drug conjugate (55)
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Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL by replacing the
medium with PBS6.0/EDTA by using the Common procedure
C-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mLImg 'cm* was used) described in
Production method 1. The solution (1.25 mlL) was placed
in a 1.5 mL polypropylene tube and charged with an
agueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.025 mL; 3.0 equivalents per antibody
molecule) and an aqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mL).
After confirming that the solution had pH of 7.4 £ 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug 1linker: After
adding dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.109
mL) and a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in above Process 8 (0.039 mL;
4.6 equivalents per antibody molecule) to the above
solution at room temperature, it was stirred by using a
tube rotator {(MTR-103, manufactured by AS ONE
Corporétion) for conjugating the drug linker to the
antibody at room temperature for 40 minutes. Next, an
aqueous solution (0.008 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and stirred to
terminate the reaction of drug linker at room

temperature for another 20 minutes.
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Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A described in
Production method 1.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €xn,280 = 235300 (estimated
calculation value), €a,370 = 0 (estimated calculation
value), e€p,280 = 5000 (measured average value), and &p,37e
= 19000 {measured average value) were used), the

foilowing characteristic values were obtained.

Antibody concentration: 12.57 mg/ml, antibody yield:
8.8 mg (70%), and average number of conjugated drug
molecules (n) per antibody molecule:r 3.2.

(0442}

Example 59 Antibody-drug conjugate (56)

[0443]
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[Formula 128]

Process 1
I
———

[0444]

Process 1: Antibody-drug conjugate (56)

Reduction of the antibody: The M30-H1-L4P -antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL by replacing the
medium with PBS6.0/EDTA by using the Common procedure
C-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mLmg'cm® was used) described in
Production methed 1. The solution (1.25 mL) was placed
in a 1.5 mL polypropylene tube and charged with an
agqueous sclution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.051 mL; 6.0 equivalents per antibody
molecule) and an aqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mL).
After confirming that the solution had pH of 7.4 + 0.1,
the digulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After

adding dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.067
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mL) a dimethyl sulfoxide solution containing and 10 mM
of the compound obtained in Process 8 of Example 58
(0.085 mL; 10.0 equivalents per antibody molecule) to
the above sclution at room temperature, it was stirred
by using a tube rotator (MTR-103, manufactured by AS
ONE Corporation) for conjugating the drug linker to the
antibody at room temperature for 60 minutes. Next, an
aqueous solution (0.013 mL} of 100 mM NAC (Sigma-
Aldrich Co. LLC}) was added thereto and stirred to
terminate the reaction of drug 1linker at room
temperature for another 20 minutes.

Purification: The above golution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 235300 (estimated
calculation wvalue), Eiayo = 0 (estimated calculation
value}, €p,2s0 = 5000 (measured average value), and gp 170
= 15000 (measured average value) were used}, the

following characteristic values were obtained.

Antibody concentration: 1.33 mg/mL, antibody vyield:
7.98 mg (64%), and average number of conjugated drug
molecules (n) per antibody molecule: 4.9.

[0445]

Example 60 Antibody-drug conjugate (57)
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[0446]

[Formula 129]

Process 1 pagniLep —|

[0447]

Process 1: Antibody-drug conjugate (57)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 2 was prepared to have
antibody concentration of 10 mg/mL by replacing the
medium with PBS6.0/EDTA by using the Common procedure
C-1 and Common procedure B (as absorption coefficient
at 280 nm, 1.61 mlmg'cm' was used) described in
Production methed 1. The solution (1.25 mL) was placed
in a 1.5 mL polypropylene tube and charged with an
agueous solution of 10 mM TCEP (Tokyo Chemical Industry
Co., Ltd.) (0.051 mL; 6.0 equivalents per antibody
molecule) and an aqueous solution of 1 M dipotassium
hydrogen phosphate (Nacalai Tesque, Inc.; 0.0625 mL).
After confirming that the solution had pH of 7.4 £ 0.1,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After

adding dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.025
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mL) and a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.127 mL; 15.0 equivalents per antibody molecule) to
the above solution at room temperature, it was stirred
by using a tube rotator (MTR-103, manufactured by AS
ONE Corporation) for conjugating the drug linker to the
antibody at room temperature for 60 minutes. Next, an
agueous golution (0.019 mL) of 100 mM NAC ({(Sigma-
Aldrich Co. LLC} was added thereto and stirred to
terminate the reaction of drug 1linker at room
temperature for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to vield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A described in
Production method 1.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 235300 {estimated
calculation value}, €a,370 = 0 (estimated calculation
value), €p,230 = 5000 (measured average value), and &p, 370
= 19000 (measured average value) were used), the

following characteristic values were obtained.
Antibody concentration: 0.91 mg/mL, antibody vyield:
5.46 mg (44%), and average number of conjugated drug

molecules (n) per antibody molecule: 6.3.
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[0448]
Example 61 Antibody-drug conjugate (58)
[0449]

[Formula 130]

M30 HiL4P—

[0450]

Almost the whole amounts o©f the antibody-drug
conjugates of Examples 59 and 60 were mixed and the
solution was concentrated by the Common procedure A
described in Production method 1 to yield the titled
antibody~drug conjugate.

Antibody concentration: 10.0 mg/mL, antibody vyield:
12.30 mg, and average number of conjugated drug
molecules (n) per antibody molecule: 5.4.

f0451]

Example 62 Antibody-drug conjugate (59}

[04a52]
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[Formula 131]

Process 1 mao.H1-L4P —

[0453]

Process 1: Antibody-drug conjugate (59)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mlmg 'cm* was used) and Common
procedure C-1 described in Production method 1. The
solution (100 mL, 1 g of the antibody} was placed in a
250 mL flask and charged with an agueous solution of 10
mM TCEP (Tokyo Chemical Industry Co., Ltd.) (2.43 mL;
3.6 equivalents per antibody molecule) and further with
an agueous solution of 1 M dipotassium hydrogen
phosphate (5 mL). After confirming that the solution
had pH near 7.4 by using a pH meter, the disulfide bond
at hinge part in the antibody was reduced by incubating
at 37°C for 1 hour.

Conjugation between antibody and drug linker: After

adding a dimethyl sulfoxide solution containing 10 mM
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of the compound obtained in Process 8 of Example 58
{3.51 mL; 5.2 equivalents per antibody molecule) and
dimethyl sulfoxide (2.14 mL) to the above solution at
room temperature, it was stirred with a stirrer for
conjugating the drug linker to the antibody in a water
bath at 15°C for 130 minutes. Next, an aqueous
golution (0.547 mL}) of 100 mM NAC was added thereto and
further incubated to terminate the reaction of drug linker
at room temperature for 20 minutes.

Purification: The above solution was subjected to
ultrafiltration purification using an wultrafiltration
apparatus composed of an ultrafiltration membrane
(Merck Japan, Pellicon XL Cassette, Riomax 50 KDa), a
tube pump (Cole-Parmer International, MasterFlex Pump
model 77521-40, Pump Head model 7518-00), and a tube
(Cole-Parmer International, MasterFlex Tube L/S16).
Specifically, while ABS was added dropwise (a total of
800 mL) as a buffer solution for purification to the
reaction solution, ultrafiltration purification was
performed for removing unconjugated drug 1linkers and
other low-molecular-weight reagents, also replacing the
buffer solution with ABS, and further concentrating the
solution, to yield about 70 mL of a solution containing
the titled antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Producticon method 1 {(as molar
absorption coefficient, £n, 280 = 235300 {estimated

calculation wvalue), €a,370 = 0 (estimated calculation
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value), €p,2s0 = 5178 (measured wvalue), and gp,i70 = 20217
(measured value} were usged), the following
characteristic values were obtained.

Antibody concentration: 14.2 mg/mL, antibody yield: 1.0
g {(about 100%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.2.

[0454]

Example 63 Antibedy-drug conjugate (60)

[0455]

[Formula 132]

Q
o HLH,-.D,\?O
C e T WNH
o]

O
Process 1 ypan-H1-L4p —
il NIIV*fAﬁO

[0456]

Process 1: Antibody-drug conjugate (60)

Reduction of the antibody: The M30-H1-L4P antibody
produced 1in Reference Example 1 wasg prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mLmg 'cm* was used) and Common
procedure C-1 described in Production method 1. The
solution (5 mL, 50 mg of the antibody) was placed in a

15 mL tube and charged with an aqueocus solution of 10
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mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.075 mL;
4 equivalents per antibody molecule). After confirming
that the solution had pH near 7.0 by using a pH meter,
the disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour,.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.219 mL; 6.5 equivalents per antibody molecule) and
dimethyl sulfoxide (0.064 mL) to the above solution, it
was incubated for conjugating the drug linker to the
antibody in a water bath at 15°C for 90 minutes. Next,
an aqueous solution (0.033 mL; 9.8 eqguivalents per
antibody molecule) of 100 mM NAC was added thereto and
incubated to terminate the reaction of drug linker at room
temperature for another 20 minutes.

Purification: The above wsgolution was subjected to
purification using the Common procedure D-1 (ABS wasg
used as buffer solution) described in Production method
1 to yield 19 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a, 280 = 235300 {estimated
calculation wvalue), e€a370 = 0 (estimated calculation
value), €p,280 = 5178 (measured value), and &p,z7q = 20217
(measured value) were used) , the following

characteristic values were obtained.
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Antibody concentration: 2.19 mg/mL, antibody yield: 42
mg (83%), and average number of conjugated drug
molecules (n) per antibody molecule: 4.7.

[0457]

Example 64 Antibody-drug conjugate (61)

[0458]

[Formula 133]

[0459]

Process 1: Antibody-drug conjugate (61)

Reduction of the antibody: The M30-H1-L4P antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mLmglcm ' was wused) and Common
procedure C-1 described in Production method 1. The
solution (4 mL, 40 mg of the antibody) was placed in a
15 mL tube and charged with an aqueous solution of 10
mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.14 mL;

5.2 equivalents per antibody molecule). After

confirming that the solution had pH near 7.0 by using a
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pH meter, the disulfide bond at hinge part in the
antibody was reduced by incubating at 37°C for 1 hour.
Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.232 mL; 8.6 equivalents per antibody molecule) to
the above solution, it was incubated for conjugating
the drug linker to the antibody in a water bath at 15°C
for 60 minutes. Next, an aqueous solution (0.035 mL;
12.9 equivalents per antibody molecule) of 100 mM NAC
was added thereto and incubated to terminate the
reaction of drug linker at room temperature for another
20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 13 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common

procedure E described in Production wmethod 1 {as molar

absorption coefficient, £a, 280 = 235300 {estimated
calculation wvalue), s&x370 = 0 (estimated calculation
value), €p,280 = 5178 {measured wvalue), and €p,370 = 20217
(measured value) were used}, the following

characteristic values were obtained.
Antibody concentration: 2.03 mg/mlL, antibody vield: 26
mg (66%), and average number of conjugated drug

molecules (n) per antibody molecule: 5.7.
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[0460]
Example 65 Antibody-drug conjugate (62)
[0481]

[Formula 134]

[0462]

Process 1: Antibedy-drug conjugate (62)

Reduction of the antibody: The M30-Hl-L4 antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mimg'cm' was used) and Common
procedure C-1 described in Production method 1. The
solution (1.25 mL, 12.5 mg of the antibody) was placed
in a 1.5 mL tube and charged with an aqueous solution
of 10 mM TCEP (Tokyo Chemical Industry Co., Ltd.)
(0.0287 mL; 3.4 equivalents per antibody molecule) and
an aqueous solution of 1 M  dipotassium hydrogen

phosphate (Nacalai Tesque, Inc.; 0.0625 mL). After

confirming that the solution had pH of 7.4 * 0.1, the
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disulfide bond at hinge part 4in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.0439 mL; 5.2 equivalents per antibody molecule)} and
dimethyl sulfoxide (0.0267 mL) to the above solution at
room temperature, it was incubated for conjugating the
drug linker to the antibody in a water bath at 15°C for
1 hour. Next, an aqueous solution (0.0066 mL) of 100
mM NAC (Sigma-Aldrich Co. LLC) was added thereto and
incubated to terminate the reaction of drug linker at
room temperature for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to vyield 6 mL of a sgolution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterization: By using the Common

procedure E described in Production method 1 (as molar

absorption coefficient, €a,280 = 235300 {estimated
calculation wvalue), €a376 = 0 (estimated calculation
value), €p,280 = 5178 (measured value), and E&p,i7zp = 20217
{measured value) were used)}, the following

characteristic values were obtained.
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Antibody concentration: 10.0 mg/mL, antibody yield: 7.8
mg (62%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.4.

[0463]

Example 66 Antibody-drug conjugate (63)

[0464]

[Formula 135]

Process 1 Mg{},HLL;j_‘g? %

[0465]

Process 1l: Antibody-drug conjugate (63)

Reduction of the antibody: The M30-H1-L4 antibody
produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.61 mlmg'cm ' was used) and Common
procedure C-1 described in Production method 1. The
solution (1.25 mL, 12.5 mg of the antibody) was placed
in a 1.5 mL tube and charged with an aqueous solution
of 10 mM TCEP (Tokyo Chemical Industry Co., Ltd.)

(0.0439 mL; 5.2 eguivalents per antibody molecule)

(0.0287 mL; 3.4 equivalents per antibody molecule) and
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an aqueous solution of 1 M dipotassium hydrogen
phosphate (Nacalai Tesque, Inc.; 0.0625 mL). After
confirming that the solution had pH of 7.4 + 0.1, the
disulfide bond at hinge part in the antibody was
reduced by incubating at 37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
{0.0726 mL; 8.6 equivalents per antibody molecule) to
the above solution at room temperature, it was
incubated for conjugating thé drug linker to the
antibody in a water bath at 15°C for 1 hour. Next, an
aqueous solution (0.011 mL) of 100 mM NAC (Sigma-
Aldrich Co. LLC) was added thereto and incubated to
terminate the reaction of drug linker at ‘room
temperature for another 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 6 mL of a solution containing the titled
antibody-drug conjugate. After that, the solution was
concentrated by the Common procedure A.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 (as molar
abgsorption coefficient, €a,280 = 235300 (estimated
calculation wvalue), €370 = 0 (estimated calculation

value), €pa2se = 5178 (measured value), and gp,37c = 20217
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(measured value) were used), the following
characteristic values were obtained.

Antibody concentration: 10.0 mg/mL, antibody yield: 7.3
mg (58%), and average number of conjugated drug
molecules (n) per antibody molecule: 5.4.

[0d66]

Example 67 Antibody-drug conjugate (64)

[C467]

[Formula 136]

Process 1. anti.cD30 —*ﬁ;g 4\ © ;
.7 antibody & . .
HW&ENH

(o]

3.7
[0468]

Process 1: Antibody-drug conjugate (64)

Reduction of the antibody: The anti-CD30 antibody
produced in Reference Example 3 was prepared to have
antibody concentration of 10 mg/mL with PBS6.5/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.75 mlmg'cm™' was used) and Common
procedure C-1 described in Production method 1. The
solution (0.4 mL, 4 mg of the antibody) was placed in a
1.5 mL tube and charged with an agqueous soluticn of 10

mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0065 mL;
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2.5 equivalents per antibody molecule) and an agueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.0058 mL). After confirming that the
solution had pH of 7.0 = 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.0116 mL; 4.5 equivalents per antibody molecule) and
dimethyl sulfoxide (0.0101 mL) to the above solution at
room temperature, it was stirred by using a tube
rotator (MTR-103, manufactured by AS ONE Corporation)
for conjugating the drug linker to the antibody at room
temperature for 1 hour. Next, an aquecus sclution {0.0017 L)
of 100 oM NAC (Sigma-Aldrich Co. LIC} was added thereto and
further incubated to terminate the reaction of drug linker at
room temperature for 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yvield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 (as molar
absorption coefficient, €n,200 = 270400 (estimated
calculation walue), &as370 = 0 (estimated calculation

value), €p,s0 = 5178 (measured value), and €p,37g = 20217
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{measured value) were used}, the following
characteristic values were obtained.

Antibody concentration: 0.96 mg/mL, antibody yield: 2.4
mg (60%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.7.

[0469]

Example 68 Antibody-drug conjugate (65)

[0470]

{Formula 137]

Process 1 anti-cD30 —
antibody

[0471]

Process 1: Antibody-drug conjugate (65)

Reduction of the antibody: The anti-CD30 antibody
produced in Reference Example 3 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.75 mImg'cm® was used) and Common
procedure C-1 described in Production method 1. The
gsolution (0.4 mL, 4 mg of the antibody) was placed in a

1.5 mL tube and charged with an aqueous solution of 10

mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0129 mL;
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5 equivalents per antibody molecule) and an agqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.006 mL). After confirming that the
solution had pH of 7.0 = 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.0233 mL; 9 equivalents per antibody molecule) to the
above solution at room temperature, it was stirred by
using a tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aqueous solution (0.0035 mL) of 100 mM NAC (Sigma-
Aldrich Co. LIC) was added thereto and further incubated to
terminate the reaction of drug linker at room temperature for
20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 (as molar
absorption coefficient, €n,280 = 270400 (estimated
calculation value), &a370 = 0 (estimated calculation

value), €pas0 = 5178 (measured value), and €p,370 = 20217
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(measured value) were used) , the following
characteristic values were obtained.

Antibody concentration: 0.39 mg/mL, antibody yield: 1.0
mg (24%), and average number of conjugated drug
molecules (n) per antibody molecule: 6.8.

[0472]

Example 69 Antibody-drug conjugate (66)

[0473]

[Formula 138)]

Process 1 Anti-CD33
xi21 . antibody

3.8

[0474]

Process 1: Antibody-drug conjugate (66)

Reduction of the antibody: The anti-CD33 antibody
produced in Reference Example 4 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.66 mLmg'cm ' was used) and Common
procedure C-1 described in Production method 1. The

solution (0.4 mL, 4 mg of the antibody) was placed in a

1.5 mL tube and charged with an aqueous solution of 10
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mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0065 mL;
2.5 equivalents per antibody molecule) and an aqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.0058 mL). After confirming that the
golution had pH of 7.0 * 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.0116 mL; 4.5 equivalents per antibody molecule) and
dimethyl sulfoxide (0.0101 mL) to the above solution at
room temperature, it was stirred by wusing a tube
rotator (MTR-103, manufactured by AS ONE Corporation)
for conjugating the drug linker to the antibody at room
temperature for 1 hour. Next, an agqueous solution (0.0017 mL)
of 100 mM NAC (Sigma-Aldrich Co. LLC} was added thereto and
further incubated to terminate the reaction of drug linker at
room temperature for 20 minutes.

Purification: The above sgolution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 (as molar
absorption coefficient, €a,280 = 256400 (estimated

calculation wvalue), &€a370 = 0 (estimated calculation
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value), €p,2s0 = 5178 (measured wvalue), and €p,370 = 20217
{measured value) were used) , the following
characteristic values were obtained.

Antibody concentration: 1.19 mg/mL, antibody yield: 3.0
mg (74%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.8.

[0475]

Example 70 Antibody-drug conjugate (67)

[0476]

[Formula 139]

O
24 1 < :fo ?“1\’ "
rocess 1 Anti-CD33 ___| '
antibody ) N OJ\,O '
O m/\‘rNH
09
[0477]

Process 1: Antibody-drug conjugate (67)

Reduction of the antibody: The anti-CD33 antibody
produced in Reference Example 4 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.66 mlmg 'cm® was used) and Common
procedure C-1 described in Production method 1. The

solution (0.4 mL, 4 mg of the antibody) was placed in a

1.5 mL tube and charged with an agueoug solution of 10
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mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0129 mL;
5 eqguivalents per antibody molecule) and an aqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.006 mL). After confirming that the
solution had pH of 7.0 = 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.0233 mL; 9 equivalents per antibody molecule) to the
above solution at room temperature, 1t was stirred by
using a tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aqueous solution (0.0035 mL) of 100 mM NAC (Sigma-
Aldrich Co. LIC) was added thereto and further incubated to
terminate the reaction of drug linker at room temperature for
20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 (as molar
abgorption coefficient, €a,280 = 256400 (estimated

calculation wvalue), &as70 = O (estimated calculation
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value), €p,2s0 = 5178 {(measured value), and &p,370 = 20217
{measured value} were used) , the following
characteristic values were obtained.

Antibody concentration: 1.24 mg/mL, antibody yield: 3.1
mg (78%), and average number of conjugated drug
molecules (n) per antibody wmolecule: 7.0.

[0478]

Example 71 Antibody-drug conjugate (68)

[0479]

[Formula 140]

Q
- N0 o !
p o Y &f” i}; i
G oA
O HN’\}-”NH ¢
o _
Ho ©
0 ?X(
Process 1  Anti-CD70 __q -
“ antibody J N 04‘10
HN’\{NH
00
[0480]

Process 1: Antibody-drug conjugate (68)

Reduction of the antibody: The anti-CD70 antibody
produced in Reference Example 5 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.69 mimg 'cm* was wused) and Common
procedure C-1 described in Production method 1. The

solution (0.4 mL, 4 mg of the antibody) was placed in a

1.5 mL tube and charged with an aqueocus solution of 10
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mM TCEP (Tokyo Chemical Industry Co., Ltd.) {(0.0065 mL;
2.5 equivalents per antibody molecule} and an agueous
gsolution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.0058 mL). After confirming that the
gsolution had pH of 7.0 * 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.

Conjugation between antibody and drug 1linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.0116 mL; 4.5 egquivalents per antibody molecule) and
dimethyl sulfoxide (0.0101 mL} to the above solution at
room temperature, it wag stirred by using a tube
rotator (MTR-103, manufactured by AS ONE Corporation)
for conjugating the drug linker to the antibody at room
temperature for 1 hour. Next, an aqueocus solution (0.0017 mL})
of 100 wM NAC (Sigma-Aldrich Co. LIC) was added thereto and
further incubated tc terminate the reaction of drug linker at
room temperature for 20 minutes.

Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the Common
procedure E described in Production method 1 {(as molar
absorption coefficient, €, 280 = 262400 {estimated

calculation wvalue), €270 = 0 (estimated calculation
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value), €p,2s0 = 5178 (measured value), and &p,a7e = 20217
(measured value) were used}, the following
characteristic values were obtained.

Antibody concentration: 1.10 mg/mL, antibody yield: 2.8
mg (69%), and average number of conjugated drug
molecules (n) per antibody molecule: 3.8.

[0481]

Example 72 Antibody-drug conjugate (69)

[0482]

[Formula 141]

Process 1 Anti-CD70
T8 antibody __ |

mererrrermr——

[0483]

Process 1: Antibody-drug conjugate (69)

Reduction of the antibody: The anti-CD70 antibody
produced in Reference Example 5 was prepared to have
antibody concentration of 10 mg/mL with PBS6.0/EDTA by
using the Common procedure B (as absorption coefficient
at 280 nm, 1.69 mimglem™™ was used) and Common

procedure C-1 described in Production method 1. The

solution (0.4 mL, 4 mg of the antibody) was placed in a
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1.5 mL tube and charged with an aqueous solution of 10
mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0129 mL:;
5 eqguivalents per antibody molecule) and an agqueous
solution of 1 M dipotassium hydrogen phosphate (Nacalai
Tesgque, Inc.; 0.006 mL). After confirming that the
golution had pH of 7.0 * 0.1, the disulfide bond at
hinge part in the antibody was reduced by incubating at
37°C for 1 hour.
Conjugation between antibody and drug linker: After
adding a dimethyl sulfoxide solution containing 10 mM
of the compound obtained in Process 8 of Example 58
(0.0233 mL; 9 equivalents per antibody molecule) to the
above sgolution at room temperature, it was stirred by
using a tube rotator (MTR-103, manufactured by AS ONE
Corporation) for conjugating the drug linker to the
antibody at room temperature for 1 hour. Next, an
aqueous solution (0.0035 mL) of 100 mM NAC (Sigma-
Aldrich Co. LIC) was added thereto and further incubated to
terminate the reaction of drug linker at room temperature for
20 minutes.
Purification: The above solution was subjected to
purification using the Common procedure D-1 (ABS was
used as buffer solution) described in Production method
1 to yield 2.5 mL of a solution containing the titled
antibody-drug conjugate.

Physicochemical characterization: By using the
Commen procedure E described in Production method 1 (as

molaxr absorption coefficient, €525 = 262400 (estimated
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calculation value), €370 = 0 (esgstimated calculation
value), €p,2s0 = 5178 (measured value), and €p,370 = 20217
(measured value) were usged) , the following

characteristic values were obtained.

Antibody concentration: 1.16 mg/mL, antibody yield: 2.9
mg (73%), and average number of conjugated drug
molecules (n) per antibody molecule: 7.0.

[0484]

Example 73 (Another method for synthesizing compound of
Process 8 of Example 58)

[0485]

[Formula 142]

ISR Ne:

=y O
%Ho H o

Process 2

[0486]
Process 1: tert-Butyl N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
y1l) hexanoyl] glycylglycyl-L-phenyl alaninate

Under ice cooling, to THF (12.0 ml) solution of
tert-butyl N-[{9H-fluocren-9-
ylmethoxy) carbonyl] glycylglycyl-L-phenyl alaninate (J.
Pept. Resg., 1999, vol. 53, pp. 393} (0.400 g, 0.717

mmcl) , 1,8-diazabicyclo[5.4.0] -7-undecene {0.400 ml)
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was added and stirred at room temperature for 4 days,
and then N-succinimidyl 6-maleimide hexanoate (0.221 g,
0.717 mmol) was further added and stirred for 3 hours.
The reaction solution was diluted with ethyl acetate
and washed with an agueous solution of 10% citric acid,
a saturated aqueous solution of sodium hydrogen
carbonate, and sgaturated brine, and then the organic
layer was dried over anhydrous magnesium sulfate.
After the solvent was removed under reduced presgure,
the residues obtained were purified by silica gel
column chromatography [chloroform - chloroform
methanol = 9 : 1 (v/v)] to yield the titled compound as
a pale yellow solid (0.295 g, 78%).
?H—NMR (400 MHz, CDCl,) &: 1.28-1.36 (2H, m), 1.41 {9H,
g), 1.57-1.71 (4H, m), 2.23 (2H, t, J=7.6 Hz), 3.09 (24,
d, J=6.0 Hz), 3.51 (2H, t, J=7.6 Hz), 3.85-4.02 (4H, m),
4.69-4.78 (1H, m), 6.15 {(1H, t, J=4.6 Hz), 6.33 (lH,.d,
J=7.3 Hz), 6.60 {(1H, t, J=5.0 Hz), 6.68 (2H, s), 7.10-
7.16 (2H, m), 7.22-7.31 (3H, m).
MS (ESI) m/z: 529 (M+H)?'
[0487]
Process 2: N-{6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyllglycylglycyl-L-phenylalanine

To a dichloromethane (8.00 ml) solution of the
compound (0.295 g, 0.558 mmol)} obtained in Process 1 above,
trifluoroacetic acid (4.00 mL) was added and stirred at room

temperature for 18 hours. The solvent was removed
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under reduced pressure to yield the titled compound as
a pale yellow solid (0.240 g, 91%).
"H-NMR (400 MHz, DMSO-dg) &: 1.15-1.23 (2H, m), 1.40-
1.53 (4H, m), 2.10 (2H, t, J=7.6 Hz), 2.88 (1H, d4d,
J=13.7, 8.9 Hz), 3.04 (1H, dd, J=13.7, 5.0 Hz), 3.35-
3.43 (2H, m), 3.58-3.77 (4H, m), 4.41 (1H, td, J=7.8,
5.0 Hz}, 7.00 (2H, s), 7.16-7.31 (54, m), 8.00 {1H, t,
J=5.7 Hz), 8.06 (1H, t, J=5.7 Hz), 8.13 (1H, d, J=7.8
Hz) .
[0488]
Process 3: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyllglycylglycyl-L-phenylalanyl-N-[(2-
{[(18,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10, 13-
dioxo-2,3,9,10,13,15-hexahydro-1H, 12H-
benzo [de]pyrano[3',4':6,7] indolizinofl,2~-blquinolin-1-
yllamino}-2-oxoethoxy)methyl] glycinamide

The compound (0.572 g, 1.21 mmol) obtained in
Process 2 above was dissolved in dichloromethane (12.0
mL), charged with N-hydroxysuccinimide (0.152 g, 1.32
mmel) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.253 g, 1.32 mmol), and stirred for 1
hour. The reaction solution was added to an N,N-
dimethylformamide (22.0 mL) solution of the mixture
(1.10 mmol) obtained in Process 5 of Example 58, and
stirred at room temperature for 3 hours. The reaction
sclution was charged with an agqueous solution of 10%
‘citric acid and extracted with chloroform. The

obtained organic layer was dried over sodium sulfate
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and filtered. The solvent was removed under reduced
pressure and the residues obtained were purified by
silica gel column chromatography [chloroform -
chloroform : methanol = 8 : 2 (v/v)] to vyield the
titled compound as a pale yellow solid (0.351 g, 31%).
The instrumental data of the compound was the szame as
that of the compound of Process 8 of Example 58.

[0489]

Example 74 (Another method for synthesizing compound of
Process 8 of Example 58)

[0490]

[Formula 143]
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[0491]
Process 1: Benzyl [ ({N-[(9H-fluoren-9-

ylmethoxy) carbonyl] glycyl }amino) methoxy] acetate
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To a tetrahydrofuran (200 ml) solution of the
compound (7.37 g, 20.0 mmol) obtained in Process 1 of
Example 58, benzyl glycolate (6.65 g, 40.0 mmol) and p-
toluene sgulfonic acid monohydrate (0.381 g, 2.00 mmol)
were added at 0°C and stirred at room temperature for 2
hours and 30 minutes. The reaction solution wag
charged with a saturated aqueous solution of sodium
hydrogen carbonate and extracted with ethyl acetate.
The obtained organic layer was dried over sodium
sulfate and filtered. The solvent was removed under
reduced pressure and the residues obtained were
purified by silica gel column chromatography [hexane
ethyl acetate = 100 : 0 (v/v) - 0 : 100] to yield the
titled compound as a colorless solid (6.75 g, 71%).
The instrumental data of the compound was the same as
that of the compound of Process 2 of Example 58.

[0452]

Process 2: N- [ (benzyloxy} carbonyl] glycylglycyl-L.-
phenylalanine-N-{[{(2- (benzyloxy) -2-

oxoethoxylmethyl }glycinamide

To an N,N-dimethylformamide (140 mL}) solution of
the compound (6.60 g, 13.9 mmol) obtained in Proceés 1
above, 1,8-diazabicyclo[5.4.0]undec-7-ene (2.22 g, 14.6
mmol) was added at 0°C and stirred at room temperature
for 15 minutes. The reaction solution was charged with
an N,N-dimethylformamide (140 mL) solution of N-
[ (benzyloxy) carbonyllglycylglycyl-L-phenylalanine (6.33

g, 15.3 mmol), N-hydroxysuccinimide (1.92 g, 16.7 mmol),
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and 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
hydrochloride (3.20 g, 16.7 mmol) stirred in advance at
room temperature for 1 hour, and stirred at room
temperature for 4 hours. The reaction solution was
charged with 0.1 N hydrochloric acid and extracted with
chloroform. The obtained organic layer was dried over
sodium sulfate and filtered. The solvent was removed
under reduced pressure and the residues obtained were
purified by silica gel column chromatography
[chloroform - chloroform : methanol = 8 : 2 (v/v)] to
yield the titled compound as a colorless solid (7.10 g,
79%) .
'H-NMR (DMSO-D¢) 8: 2.78 (1H, dd, J=13.9, 9.6 Hz), 3.05
(1H, dd, J=13.9, 4.5 Hz), 3.56-3.80 (6H, m), 4.15 (2H,
s}y, 4.47-4.55 (1H, m), 4.63 (2H, d, J=6.6 Hz), 5.03 (2H,
s), 5.15 (2H, s), 7.16-7.38 (15H, m), 7.52 (1H, t,
J=5.9 Hz), 8.03 (1H, £, J=5.5 Hz), 8.17 (1H, d, J=8.2
Hz), 8.36 (1H, t, J=5.7 Hz), 8.61 (1H, t, J=6.6 Hz).
[0493]
Process 3: Glycylglycyl-L-phenylalanyl-N-
[ (carboxymethoxy)methyl]lglycinamide

To an N,N-dimethylformamide (216 mL) solution of
the compound (7.00 g, 10.8 mmol) obtained in Process 2
above, palladium carbon catalyst (7.00 g) was added and
stirred under hydrogen atmosphere at room temperature
for 24  Thours. The insolubles were removed by
filtration through Celite, and the solvent was removed

under reduced pressure. The zresidues obtained were
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dissolved in water, the insoluble material was removed
by filtration through Celite, and the solvent was
removed under reduced pressure, This procedure was
repeated twice to yield the titled compound as a
colorless seolid (3.77 g, 82%).
'H-NMR (DMSO-D¢) &: 2.84 (1H, dd, J=13.7, 9.8 Hz), 3.08
(1H, dd, J=13.7, 4.7 Hz), 3.50-3.72 (4H, m), 3.77-3.86
(2H, m), 3.87 (2H, 8), 4.52-4.43 (1H, m), 4.61 (2H, 4,
J=6.6 Hz), 7.12-7.30 (5H, m), 8.43 {(1H, t, J=5.9 Hz),
8.54 (1H, d, J=7.8 Hz), 8.70 (1H, t, J=6.3 Hz}, 8.79
(1H, t, J=5.5 Hz).
[0494]
Process 4: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
y1l) hexanoyl]glycylglycyl-L-phenylalanyl-N-
[ (carboxymethoxy)methyl] glycinamide

To an N,N-dimethylformamide (85.0 mL) sgolution of
the compound (3.59 g, 8.48 mmol) obtained in Process 3
above, N-succinimidyl 6é-maleimide hexanocate (2.88 g,
9.33 mmol} and triethylamine (0.858 g, 8.48 mmol) were
added and stirred at room temperature for 1 hour. The
reaction solution was charged with 0.1 N hydrochloric
acid and extracted with chloroform and a mixed solvent
of chloroform and methanol [chloroform : methancl = 4
1 (v/v)]. The obtained organic layer wag dried over
sodium sulfate and filtered. The solvent was removed
under reduced pressure and the residues obtained were
purified by silica gel column chromatography

[chloroform - partitioned organic layer of chloroform
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methanol : water = 7 : 3: 1 (v/v/v})] to vyield the

titled compound as a colorless solid (3.70 g, 71%).

TH-NMR (DMSO-Dg) &: 1.13-1.24 (2H, m), 1.42-1.53 (4H,

m), 2.11 (2H, t, J=7.4 Hz), 2.80 (1H, dd, J=13.7,

5.8

Hz), 3.06 (1H, dd, J=13.9, 4.5 Hz), 3.37 (2H, t, J=7.2

Hz), 3.56-3.78 (6H, m), 3.97 (2H, s), 4.46-4.53 (1H,
4.61 (2H, d, J=6.3 Hz), 7.00 (2H, s), 7.15-7.29 (5H,
8.03-8.20 (3H, m), 8.32 (1H, t, J=5.9 Hz), 8.60 (1H,
J=6.7 Hz).

[0495]

Process 5: N—[6—(2,5~dioxo—2,5—dihydro—1H-pyrrol—

yl)hexanoyllglycylglycyl-L-phenylalanyl-N- [ (2-
{[(18,98)-9~ethyl—5—fluoro—9—hydroxy—4—methyl—lO,13—

dioxo—z,3,9,10,l3,15—hexahydr0—1H,12H~

m) ,

m),

-t

1-

benzo[de]lpyrano[3',;4':6,7]indolizino[1,2-blguinolin-1-

yllamino}-2-oxoethoxy)methyl] glycinamide

To an N,N-dimethylformamide (40.0 mL) solution

of

mesylate of the compound (4) (1.14 g, 2.00 mmol),

triethylamine (0.202 g, 2.00 mmol), the compound (1.

g, 2.40 mmol) obtained in Process 4 above, and 4- (4,

dimethoxy-1,3,5-triazin-2-yl) -4-methylmorpholinium

48

6 -

chloride (0.993 g, 3.00 mmol) containing 16.4% water

were added at 0°C and stirred at room temperature for 1

hour. The sgolvent was removed under reduced pressure

and the residues obtained were purified by silica
column chromatography [chloroform - chloroform

methanol = 8 : 2 (v/v)] to yield the titled compound

gel

as

a pale yellow solid (1.69 g, 82%). The instrumental
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data of the compound was the same as that of the
compound of Process 8 of Example 58.

[0496]

Example 75 N-[(15,98) -9-ethyl-5-fluoro-9-hydroxy-4-
methyl—lo,13—dioxo—2,3,9,10,13,15—hexahydro—1H,12H—
benzo[de]pyrano[B',4':6,7]indolizino[1,2—b]quinolin—l~
y1l] -2~-hydroxyacetamide

[0427]

[Formula 144]

[0498]
Process 1: 2-{[(18,98)-9-Ethyl-5-fluoro-9-hydroxy-4-
methyl—lO,lB—dioxo—z,B,9,10,13,15—hexahydro—1H,12H—
benzo[de]lpyrano[3',4':6,7]indolizino[1l,2-blquinolin-1-
yllamino}-2-oxoethylacetate

Under ice cooling, to an N,N-dimethylformamide
(20.0 mL) suspension of mesylate of the compound (4)
(0.500 g, 0.941 mmol), N,N-diisopropylethylamine (0.492
mL, 2.82 mmol} and acetoxyacetyl chloride (0.121 ml,
1.13 mmol) were added and stirred at room temperature
for 1 hour. The solvent was removed under reduced
pressure and the residues obtained were purified by
silica gel column c¢hromatography [chloroform -

partitioned organic layer of chloroform : methanol
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water = 7 : 3: 1 (v/v/v)] to yield the titled compound
as a pale yellow selid (0.505 g, quantitative).
"H-NMR (400 MHz, DMSO-d¢) &8: 0.87 (3H, t, J=7.4 Hz),
1.81-1.92 (2H, m), 2.08 (3H, g}, 2.08-2.22 (2H, m),
2.41 (3H, s), 3.14-3.21 (2H, m), 4.51 (2H, dd, J=19.4,
14.7 Hz), 5.22 (2H, dd4, J=40.1, 19.0 Hz), 5.43 (2H, s),
5.56-5.61 (1H, m), 6.53 (1H, s), 7.31 (1H, s), 7.81 (1H,
d, J=11.0 Hz), 8.67 (1H, 4, J=8.6 Hz).
MS (ESI) m/z: 536 (M+H)"
[0499]
Process 2: N-[{1S,98) -9-ethyl-5-fluoro-9-hydroxy-4-
methyl—lo,13—dioxo—2,3,9,10,13,15—hexahydro—1H,12H—
benzo [de]pyrano[3',4':6,7]indolizino[1, 2-blquinolin-1-
y1l] -2-hydroxyacetamide

To a methanol (50.0 mL) suspension of the compound
(0.504 g, 0.941 mmol) obtained in Process 1 above,
tetrahydrofuran (20.0 ml) and an aqueous solution of 1
N sodium hydroxide (4.00 ml, 4.00 mmol) were added and
stirred at room temperature for 1 hour. The reaction
was terminated by the addition of 1 N hydrochloric acid
(5.00 ml, 5.00 mmol), and the solvent was removed under reduced
pressure. The residues cbtained were purified by silica gel
column chromatography [chloroform - partitioned organic
layer of chloroform : methanol : water = 7 : 3: 1
(v/v/v)] to yield the titled compound as a pale vellow
solid (0.412 g, 89%). This compound was confirmed in
the tumor of a cancer-bearing mouse that received the

antibody-drug conjugate (55} or {(56).
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'H-NMR (400 MHz, DMSO-de¢) o6: 0.87 (3H, t, J=7.3 Hz),
1.78-1.95 (2H, m), 2.09-2.28 (2H, m), 2.39 (3H, s),
3.07-3.27 (2H, mwm}), 3.96 (2H, d, J=6.0 Hz), 5.11-5.26
(2H, m}, 5.42 (2H, s), 5.46-5.54 (1H, m), 5.55-5.63 (1H,
m), 6.52 (1H, s), 7.30 (1H, =), 7.78 (1H, 4, J=10.9 Hz),
8.41 (1H, 4, J=9.1 Hz). MS (ESI) m/z: 494 {(M+H)"

[0500]

Example 76 (Another method for synthesizing compound of

Example 75)

[0501]

[Formula 145]

OH
o]
NH
Process 1 N O

e ) o N
F N Y

)

OHC

Process 1: N-[(15,98) -9-ethyl-5-fluoro-9-hydroxy-4-
methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-1H, 12H~ |
benzo [de]lpyrano[3',4':6,7]indolizinofl, 2-b]lgquinolin-~1-
yv1l] -2-hydroxvacetamide

Glyceolic acid (0.0201 g, 0.27 mmol) was dissolved
in N,N-dimethylformamide (1.0 mL), charged with N-
hydroxysuccinimide (0.0302 g, 0.27 mmol} and 1-{(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride
(0.0508 g, 0.27 mmol), and stirred for 1 hour. The
reaction solution was added to an N,N-dimethylformamide
suspension (1.0 mL) charged with mesylate of the

compound (4) (0.1 g, 0.176 mmol) and triethylamine
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(0.025 mL, 0.18 mmol) and stirred at room temperature
for 24 hours. The solvent was removed under reduced
pressure and the residues obtained were purified by
silica gel column chromatography [chloroform -
chloroform : wmethanol = 10 : 1 (v/v)] to vyield the
titled compound as a pale yellow solid (0.080 g, 92%).
The ingtrumental data of the compound was the same as
that of the compound ocbtained in Process 2 of Example
75.

[0502]

(Test Example 1} Production of full-length human B7-H3
variant 1 expressgion vector

CDNA encoding human B7-H3 variant 1 was amplified
by PCR reaction using cDNA synthesized from ILNCaP cell
(American Type Culture Collection: ATCC) total RNA as a
template and the following primer set:
primer 1:

5'—ctatagggagacccaagctggctagcatgctgcgtcggcggggcag—
3' (SEQ ID NO: 22) and
primer 2:

51—
aacgggccctctagactegageggeccgetecaggetatttettgtecatecatette
tttgctgtcag-3' (SEQ ID NO: 23).

Next, the obtained PCR product was purified by
using MagExtractor PCR & Gel cleanup (Toyobo Co., Ltd.).
The purified product was further digested with
restriction enzymes (NheI/NotI) and thereafter purified

by using MagExtractor PCR & Gel cleanup (Toyobo Co.,
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Ltd.) . pchNA3.1l (+) plasmid DNA (Life Technologies)
was digested with the same restriction enzymes as above
(NheI/NotI) and thereafter purified by using
MagExtractor PCR & Gel cleanup {Toyobo Co., Ltd.).

These purified DNA solutions were mixed, further
charged with Ligation high (Toyobo Co., ILtd.), and
incubated for ligation at 16°C for 8 hours.

Escherichia colli DH5a  competent cells (Life
Technologiles) were ftransformed by the addition of the
obtained reaction product.

The colonies thus cocbtained were subjected to
colony direct PCR using PCR primers and BGH reverse
primer to select candidate ¢lones.

The obtained candidate clones were cultured in a
liquid medium (LB/Amp), and plasmid DNA was extracted
with MagExtractor-Plasmid- {Toycbo Co., Ltd.).

Each obtained clone was compared with the provided
CDS sequence by the sequencing analysis between
primer 3 (CMV promoter primer):

5'~cgcaaatgggcggtaggegtg-3' (SEQ ID NO: 24} and
primer 4 (BGH reverse primer).:

5'~tagaaggcacagtegagg-3"' (SEQ ID NO: 253)
with the obtained plasmid DNA as a template.

~After confirming the sequence, the obtained clone
was cultured in 200 mL of LB/Amp medium, and plasmid
DNA was extracted by using VioGene Plasmid Midi V-100

kit.
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The vector was designated as pcbNA3.1-B7-E3. The
sequence of an ORF site of the B7-H3 variant 1 gene
cloned in the vector is shown in nucleotide positions 1
to 1602 of SEQ ID NO: 26 (Figure 16} in the Sequence
Listing. Also, the amino acid sequence of the B7-H3
variant 1 is shown in SEQ ID NO: 1 in the Sequence
Listing.

[0503]
(Test Example 2) Preparation of CCRF~CEM cell stably
expressing B7-H3 variant 1 gene

pcbNA3.1-B7-H3 produced in Test Example 1 was
transfected into CCRF-CEM cells (ATCC) by
electroporation using Nucleofector II (manufactured by
Lonza Group Ltd.}. Then, the cells were further
cultured for two nights in RPMIL640 medium (Life
Technologies) containing 10% fetal bovine serum (FBS)
(hereinafter, referred to as 10%FBS-RPMI1640) under
conditions of 37°C and 5% CO;.

After the 2-day culture, culture was started in
10$FBS-RPMI1640 containing 750 pg/mL G418  (Life
Technologies) in order to select CCRF-CEM cells in
which pcDNA3.1-B7-H3 was stably integrated.

After the l1-month culture, ¢loning was carried out
by the limiting dilution methed in order to yield a
single cell clone. Specifically, cells having
resistance to G418 were diluted into 10 cells/miL,

inoculated to a 96-well plate at a concentration of 100
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WL/well, and cultured, and cells allowed to proliferate
were recovered from individual wells.

Flow cytometry was used for confirming B7-H3
expression in each recovered clone. Specifically, each
recovered clone was washed twice with PRS contalning 5%
FBS, thereafter suspended by the addition of PRS
containing 5% FBS and 10 pg/mL M30, and left standing
at 4°C for 30 minutes. The clone was washed twice with
PBS containing 5% FBS, thereafter suspended by the
addition of Fluorescein-conjugated goat IgG fraction to
mecuse IgG (Whole Molecule) (#55493, manufactured by ICN
Pharmaceuticals, TInc.) diluted  1000-fold with PRS
containing 5% FB3, and left standing at 4°C for 30
minutes. The clone was washed twice with PBS
containing 5% ¥BS, thereafter resuspended in PBS
containing 5% FBS, and detected by using a flow
cytometer (FC500: Beckman Coulter, Inc.).

The CCRF-CEM cells stably expressing the B7-H3
variant 1 gene thus obtained by these procedures were
designated as CEM VI 3.1 2 cells. The parent line
CCRF-CEM cells were used as a cell line lacking B7-H3
expression.

[0504]
(Test Example 3) Cytotoxicity test (1) of antibody-drug
conjugate

The CEM V1 3.1 2 cells produced in Test Example 2
or CCREF-CEM cells (ATCC) were cultured in RPMIL1640

(GIBCO) containing 10% fetal bovine serum (MOREGATE)
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(hereinafter, referred to as a medium) . The
CEM V1 3.1_2 cells or CCRF-CEM cells were prepared to
have a concentration of 8 x 10 cells/mL by using a
medium, added at a concentration of 25 puL/well tec a 96-
well microplate for cell culture charged with 693
uL/well of a medium, and cultured overnight. On the
next day, the M30-H1-L4 antibody, M30-Hl-L4P antibody,
and antibody-drug conjugate each diluted into 1000 nM,
200 nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM, and 0.064 nM hy
using a medium were added at a concentration of 10
pL/well to the microplate. A medium was added at a
concentration of 10 pL/well to test substance non-
supplemented wells. The cells were cultured under 5%
co, at 37°C for 3 days. After the culture, the
microplate was taken out from the incubator and left
standing at room temperature for 30 minutes. The
culture solution was charged with an equal amount of
CellTiter-Glo Luminescent Cell Viability Assay
(Promega) and stirred. After the microplate was left
standing at room temperature for 10 minutes, the amount
of light emission was measured by using a plate reader
(PerkinFlmer). The ICs value was calculated according
to the following equation:

ICss (nM) = antilog((50 - d) x {(LOGigb - LOGiea) / {d -
c) + LOGigh)

a: Concentration a of the test substance

bH: Concentration b of the test substance
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¢: Ratio of live cells supplemented with the test
substance having the concentration a

d: Ratio of live cells supplemented with the test
substance having the concentration b

The concentrations a and b establish the relation
a > b crossing 50% rafio of live cells.

The survival rate of cells at each concentration
was calculated according to the following equation:
Survival rate of cells (%) = a / b x 100

a: Average amount of light emission from the test
substance-supplemented wells (n = 2)

b: Average amount of light emission from the test
substance non-supplemented wells (n = i)

The antibody-drug conjugates (5), (16), (21), (32),
(44), (45), (46), (52), and (54) exhibited a cytotoxic
activity of ICss < 0.1 (nM) against the CEM VI 3.1 2
cells. The antibody-drug conjugates (1), £12), (13),
(20%, (28), (29), (35), (36), (37), (41), (49), and
(53} exhibited a cytotoxic activity of 0.1 < ICg < 1
{(nM) against the cells. The antibody-drug conjugates
(33), (34), (47)y, (48), (50), and (51) exhibited a
cytotoxic activity of 1 < ICs < 100 (nM) against the
cells. On the other hand, none of these antibody-drug
conjugates exhibited a cytotoxic activity against the
CCRF-CEM cells (» 100 (nM)). Neither of the M30-H1-L4
antibody nor the M30-H1-L4P antibody exhibited a
cytotoxic activity against both of the cells (> 100

(nM)) .
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[0505]
(Test Example 4) Cytotoxicity test (2) of antibody-drug
conjugate

Antigen-positive cells SR cells (ATCC) or antigen-
negative cells Daudi c¢ells (ATCC) were cultured in
RPMI1640 (GIBCC) containing 10% fetal bovine serum
(MOREGATE) (hereinaftef, referred to as a medium). The
SR cells or Daudi cells were prepared to have a
concentration of 2.8 x 10' cells/mL by using a medium
and added at a concentration of %0 uL/well to a 96-well
microplate for cell culture. Two hours later, the
anti-CD30 antibody and antibody-drug conjugates (6) and
{7) each diluted into 40 nM, 8 nM, 1.6 nM, 320 pM, 64
pM, 12.8 pM, and 2.6 pM by using a medium were added at
a concentration of 10 pL/well to the microplate. A
medium was added at a concentration of 10 uL/well to
test substance non-supplemented wells. The cells were
cultured under 5% CO; at 37°C for 3 days. After the
culture, the microplate was taken out from the
incubator and left standing-at room temperature for 30
minutes. The culture solution was chérged with an
aequal amount of CellTiter-Glo Luminescent Cell
Viability Assay (Promega) and stirred. After the
microplate was left standing at room temperature for 10
minutes, the amount of 1light emission was measured by
using a plate reader (Perkinklmer). The ICs; value was

calculated according to the following equation:
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ICse (nM) = antilog((50 - d) x (LOG;ob - LOGyea) / (d -
c) + LOGigb)

a: Concentration a of the test substance

b: Concentration b of the test substance

c: Ratio of live cells supplemented with the test
substance having the concentration a

d: Ratio of live cells supplemented with the test
substance having the concentration b

The concentrations a and b establish the relation
a > b crossing 50% ratio of live cells.

The survival rate of cells at each conecentration
was calculated according to the following equation:
Survival rate of cells (%) = a / b x 100

a: Average amount of light emission from the test
substance-supplemented wells (n = 2)

b: Average amount of light emission from the test
substance non-supplemented wells {(n = 12)

The antibody-drug conjugates (6) and (7) exhibited
a cytotoxic activity of ICse < 0.01 (nM) against the SR
cells. On the other hand, the antibody-drug conjugates
(6) and (7) exhibited no cytotoxic activity against the
Daudi cells (> 4.0 (nM)). The anti-CD30 antikody
exhibited no cytotoxic activity against both of the
cells (> 4.0 (nM)).

[0506]
(Test Example 5) Cytotoxicity test (3) of antibody-drug

conjugate
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Antigen-positive cells SR cells (ATCC) were
cultured in RPMI1640 (GIBCO) containing 10% fetal
bovine serum (MOREGATE)} (hereinafter, referred to as.a
medium) . The SR cells were prepared to have a
concentration of 2.8 x 10? cells/mL by using a medium
and added at a concentration of 80 pL/well tc a 96-well
microplate for cell culture,. Two hours later, the
anti-CD30 antibody and antibody-drug conjugates (22),
(23), (38}, (64), and (65) each diluted into 1000 nM,
100 nM, 10 nM, 1 nM, 100 pM, 10 pM, and 1 pM by using a
medium were added at a concentration of 10 pL/well to
the microplate. A medium was added at a concentration
of 10 pL/well to test substance non-supplemented wells.
The cells were cultured under 5% CO, at 37°C for 6 days.
After the culture, the microplate was taken out from
the incubator and left standing at room temperature for
30 minutes. The culture solution was charged with an
equal amount of CellTiter-Glc Luminescent Cell
Viability Assay (Promega) and stirred. After the
microplate was left standing at room temperature for 10
minutes, the amount of light emission was measured by
using a plate reader (PerkinElmer). The ICs value was
calculated according to the following equation:

ICsy (nM)} = antilog( (50 - d) x {(LOGigh - LOGpea) / (d -
c) + LOGiob)
a: Concentration a of the test substance

b: Concentration b of the test substance
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c: Ratio of live cells supplemented with the test
substance having the concentration a

d: Ratio of live cells supplemented with the test
substance having the concentration b

The concentrations a and b establish the relation
a > b crossing 50% ratio of live cells.

The survival rate of cells at each concentration
was calculated according to the following equation:
Survival rate of cells (%) = a / b x 100

a: Average amount of light emission from the test
substance-supplemented wells (n = 2)

b: Average admount of light emission from the test
substance non-supplemented wells (n = 12)

The antibody-drug conijugates (23), (38), (64), and
(65) exhibited a cytotoxic activity of ICsy < 0.01 (nM)
ggainst the SR cells. The antibody-drug conjugate (22)
exhibited a cytotoxic activity of 1ICs < 0.1 (aM)
against the SR cells. The anti-CD30 antibody exhibited
no cytotoxic activity against the SR cells (> 4.0 (nM)).
[0507]

(Test Example 6) Cytotoxicity test (4) of antibody-drug
conjugate

Antigen—positive cells HL~60 cells {ATCC) or
antigen-negative cells Raji cells (ATCC) were cultured
in RPMI1640 (GIBCO) containing 10% fetal bovine serum
(MCREGATE) (hereinafter, referred to as a medium). The

HL-60 cells or Raji cells were prepared Lo have a

concentration of 8 x 10? cells/mL by using a medium and
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added at a concentration of 25uL/well to a 96-well
microplate for cell culture charged with 65 pL/well of
a medium. The anti-CD33 antibody and antibody-drug
conjugates (8) and (9) each diluted into 1000 nM, 200
nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM, and 0.064 nM by using
a medium were added at a concentration of 10 uL/well to
the microplate. A medium was added at a concentration
of 10 uL/well to test substance non-supplemented wells.
The cells were cultured under 5% CO, at 37°C for 3 days.
After the culture, the microplate was taken out from
the incubator and left standing at room temperature for
30 minutes. The culture solution was charged with an
equal amount of CellTiter-Glo Iuminescent Cell
Viability Assay (Promega) and stirred. After the
microplate was left standing at room temperature for 10
minutes, the amount of light emission was measured by
using a plate reader (PerkinElmer). The ICs, value was
calculated according to the following equation:
ICs5 (nM) = antilog{ (50 - d) x (LOGisb - LOGa) / (d -
¢) + LOGpb)

a: Concentration a of the test substance

b: Concentration b of the test substance

¢: Ratio of live cells supplemented with the test
gsubstance having the concentration a

d: Ratio of live cells supplemented with the tegt
substance having the concentration b

The concentrations a and b establish the relation

a > b crossing 50% ratio of live cells.
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The survival rate of cells at each concentration
was calculated according to the following equation:
Survival rate of cells (%) = a / b = 100

a: Average amount of light emission from the test
substance-suprlemented wells (n = 2)

b: Average amount of light emission from the test
substance non-supplemented wells (n = 3)

The antibody-drug conjugates (8) and (9) exhibited
a cytotoxic activity of ICss < 0.1 (nM) against the HL-
60 cells,. 6n the other hand, the antibody-drug
conjugates {(8) and (9) exhibited no cytotoxic activity
against the Raji cells (> 100 (nM}). The anti-CD33
antibody exhibited no cytotoxic activity against both
of the cells (> 100 (nM)) .

[0508]
(Test Example 7) Cytotoxicity test (5) of antibody-drug
conjugate

Antigen-positive cells NOMO-1 cells (HSRRB)} were
cultured im "RPMI1640 (GIBCO) containing 10% fetal
bevine serum (MOREGATE) (hereinafter, referred to as a
medium) . The NOMO-1 cells were prepared to have a
concentration of 2.8 x 10% cells/mL by using a medium
and added at a concentration of 90 ML/well to a 96-well
microplate for <cell culture. Two hours later, the
anti-CD33 antibody and antibody-drug conjugates (24),
(25) , aﬁd (67} each diluted into 1000 aM, 200 nM, 40 nM,
8 nM, 1.6 nM, 0.32 nM, and 0.064 nM by using a mediunm

were added at a concentration of 10 pL/well to the
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" microplate. A medium was added ab a concentration of

10 pL/well to test substance ncn-supplemented wells.

The cells were cultured under 5% CO, at 37°C for 6 days.
After the culture, the microplate was taken out from
the incubator and left standing for 30 minutes at room
temperature. The culture solution was charged with an

equal amount of CellTiter=-Glo Luminescent Cell

Viability Assay (Promega) and stirred. After the

microplate was left standing at room temperature for 10

minutes, the amcunt of light emission was measured by
using a plate reader (PerkinkEimer}). The ICsg vallle was

calculated according to the following equation:

ICse (nM) = antilog((50 - d) x (LOGipgh - LOGpa) / (d -
c} + LOGioh)

a: Concentration a of the test substance

b: Concentration b of the test substance

c: Ratio of live cells supplemented with the test
substance having the concentration a

d: Ratio of live cells supplemented with the test
substance having the concentration b

The concentrations a and b establish the relation
a > b crossing 50% ratio of live cells.

The survival rate of cells at each concentration
was calculated according to the following equation:
Survival rate of e¢ells (%) = a / b x 100

a: Average amount of light emission from the test

substance-supplemerited wells (n = 2)
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b: Average amount of light emission from the test
substarice non-supplemented wells (n = b)

The antibody-drug conjugate (25) exhibited a
cytotoxic activity of ICsp < 0.1 (nM) against the NOMO-
1 cells. The antibody-drug conjugates (24) and (67)°
exhibited a cytotoxic activity of 1 < ICs < 100 (nM)
against the cells. The anti-~CD33 antibody exhibited no
cytotoxie activity against the NOMO-1 cells (> 100
(nM) ) .

[0508]
(Test Example 8) Cytotoxicity test (6) of antibedy-drug
conjugate

Antigen-positive cells U251 cells (ATCC) or
antigen-negative cells MCF-7 cells (ATCC) were cultured
in RPMI1640 (GIBCC) containing 10% fetal bovine serum
(MOREGATE) (hereinafter, referred to as a medium). The
U251 cells or MCF-7 cells were prepared to have a
concentration of 2.8 x 10' cells/mL by using a medium,
added at a concentration of 90 pbL/well to a 96-well
microplate for cell culture, and cultured overnight.
On the next day, the anti-CD70 antibody and antibody-
drug conjugates (10) and (11) each diluted into 1006 nM,
200 nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM, and 0.064 nM by
using a medium were added at a concentration of 10
uL/well to the microplate. A medium was added at a
concentration of 10 uL/Qell to test substance non-
supplemented wells. The cells were cultured under 5%

0, at 37°C for 6 days. After the culture, the
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microplate was taken out from the incubator and left
standing at rcom temperature for 30 minutes. The
culture solution was charged with an equal amount of
CeliTiter-Glo Luminescent Cell Viability Assay
(Promega)} and stirred. After the microplate was left
standing at room temperature for 10 minutes, the amount
of light emission was measured by using a plate reader
(PerkinElmer) . The ICs value was calculated according
to the following equation: |
ICsy (nM) = antilog{(50 - d) x (LOGiob - LOGiga) / (d -
a) + LOGieb)

a: Concentration a of the test substance

b: Concentration b of the test substance

c: Ratio of live cells supplemented with the test
substance having the concentration a

d: Ratio of live cells supplemented with the test
substance having the concentration b

The concentraticns a and b establish the relation
a > b crossing 50% ratio of live cells.

The survival rate of cells at each concentration
was calculated according to the following equation:
survival rate of cells (%) = a / b x 100

a: Average amount of light emission from the test
substance-supplenented wells (n = 2)

b: Average amount of light emission from the test
substance non-supplemented wells (h = 12)

The antibody-drug conjugates {10) and (11)

exhibited a cytotoxic activity of ICse < 1 (nM)} against
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the U251 cells. O©On the other hand, the antibody-drug
conjugates (10) and {11) exhibited no cytotoxic
activity against the MCF-7 c¢ells (= 90 (nM)}). The
anti-CD70 antibody exhibited no cytotoxic activity
against both of the cells (> 100 (nM)).
[0510]
(Test Example 9) Cytotoxicity test (7) of antibody-drug
conjugate

Antigen-positive c¢ells U251 cells (ATCC) were
cultured in RPMI1€40 (GIBCO) containing 10% fetal
beovine serum (MOREGATE) (hereinafter, referred to as a
medium) . The UZ51 ¢ells were prepared to have a
concentration of 2.8 x 10% cells/mlL by using a medium
and added at a concentration of 90 uL/well to a 9%96-well

microplate for cell cultare. Twe hours later, the
antl-CD70 antibody and antibody-drug conjugates (26),
(27), {40), (68), and (69) each diluted into 1000 nM,
200 nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM, and 0.064 nM by
using a medium were added at a concentration of 10
pL/well to the microplate. A medium was added at a

concentration of 10 plL/well to test substance non-

supplemented wells. The cells were cultured under 5%
CO, at 37°C for 6 davys. After the culture, the

microplate was taken out from the incubator and left
standing: at room temperature for 30 minutes. The
culture soclution was charged with an egqual amount of
CellTiter-Glo Luminescent Cell Viability Assay

{Promega) and stirred. After the microplate was left
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standing at room temperature for 10 minutes, the amount
of light emission was measured by using a plate reader
(PerkinElmer). The ICsy value was calculated according
to the following equation:

TCsp (nM} = antilog((50 - d) x (LOGigb - LOGea) / (d -
¢) + LOGipb)

a; Concentration a of the test substance

b: Concentration b of the test substance

c: Ratio of live cells supplemented with the test
substance having the concentration a

d: Ratio of live c¢ells supplemented with the test
substance having the concentration b

The concentrations a and b establish the relation
a > b crossing 50% ratio of live cells.

The survival rate of c¢ells at each concentration
was calculated according to the following equation:
survival rate of gells (%) = a / b x 100

a: Average amount of light emission from the test
substarnce-supplemented wells {(n = 2)

b: Average amount of light emission from the test
substance non-supplemented wells {(n = 12)

The antibody-drug conjugates {(26), (27), (40), and
(69) exhibited a cytotoxic activity of 1 < ICs; < 10
{nM) against the U251 cells. The antibody-drug
conjugate (68) exhibited a cytotexic activity of 10 <
ICse < 100 (nM) against the cells. The anti-CDT70
antibody exhibited no cytotoxic activity against the

U251 cells (> 100 (nM)).
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[0511]
(Test Example 10} Cytotoxicity test (8) of released
drug

A375 cells (ATCC) were cultured in DMEM (GIBCO)
containing 10% fetal bovine serum (MOREGATE)
(hereinafter, referred to as a medium). The A375 cells
were prepared to have a concentration of 4 x 10*
cells/mL by using a medium, added at a concentration of
25 uL/well to a 96-well microplate for cell culture
(CORNING) charged with 65 pL/well of a medium, and
cultured overnight. On the next day, each test
gubstance diluted into 1000 nM, 200 nM, 40 nM, 8 nM,
1.6 nM, 0.32 nM, and 0.064 nM by using DMSO was added
at a concentration of 0.5 ulL/well to the microplate.
DMSQO was added at a concentration of 0.5 upL/well to
test substance non-supplemented wells. The volume of
the medium in each well was adjusted to 100 pL by the
addition of 10 uL/well of a medium, and the cells were
cultured under 5% CO, at 37°C for 6 days. After the
culture, the microplate was taken out from the
incubator and left standing at room temperature for 30
minutes. The culture solution was charged with an
equal amount of CellTiter-Glo Luminescent Cell
Viability Assay {(Promega) and stirred. After the
microplate was left standing at room temperature for 10
minutes, the amount of light emission was measured by
using a plate reader. The ICs; value wags calculated

according to the following equation:
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ICse (nM) = antilog((50 - d)} x (LOGiegb - LOGpea) / {(d -
c) + LOGigb)

a: Concentration a of the test substance

b: Concentration b of the test substance

c: Ratio of live cells supplemented with the test
substance having the concentration a

d: Ratic of live cells supplemented with the test
substance having the concentration b

The concentrations a and b establish the relation
a > b crossing 50% ratio of live cells.

The survival rate ot cells was calculated
according to the following equation:

Survival rate of cells (%) = a / b x 100

a: Average amcunt of 1light emission from the test
gubstance-supplemented wells (n = 2)

b: Average amcunit of light emission from the test
substance non-supplemented wells {(n = 10)

The compound of Example {75) and exatecan
exhibited a cyteotoxic activity of 0.1 < ICsp < 1 (nM)
against the A375 cells. The compound cof Example (42)
exhibited a cytotoxic activity against 1 < ICs < 10
(nM) against the cells. The compound of Example (1)
exhibited a cdytotoxic activity against 10 < ICsq < 100
(nM) against the cells.

[0512]
(Test Example 11} Antitumor test (1)
Mouse: 5- to 6-week-old female BALB/c nude mice

(Charles River Laboratories Japan, Inc.) were
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acclimatized for 4 to 7 days under S8PF conditions
before use in the experiment. The mice were fed with
sterilized solid feed (FR-2, Funabashi Farms Co., Ltd)
and given sterilized tap water (prepared by the
addition of 5 to 15 ppm sodium hypochlorite solution) .,

Assay and calculation expression: In all studies,
the major axis and minor axis of tumor were measured
twice a week by using an electronic digital caliper
(CDb-15C, Mitutoyo Corp.), and the tumor volume {mm’)
was calculated. The calculation expression 1s as shown
below.

Tumor volume (mm’) = 1/2 x Major axis (mm) x [Minor
axis (mm)}?

All of the antibody-drug conjugates were diluted
with physiological saline (Otsuka Pharmaceutical
Factory, Inc.) and used at a volume of 10 mL/kg for
intravencus administration to the tail of each mouse.
Human melanoma line A375 cells were purchased from ATCC
{American Type Culture Collection). 8 x 10% cells
suspended in physiological_ saline were subcutaneously
transplanted to the right abdomen of each female nude
mouse (Day 0), and the mice were randomly grouped at
Day 11. The M30~H1-L4P antibody and antibody-drug
conjugate (2) were each intravencusly administered at a
dose of 10 mg/kg to the tail of each mouse at Days 11,
18, and 25.

The results are shown 1in TFigure 17. In the

drawing, the line with open rhombuses depicts the
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results about untreated tumor, the line with open
triangles depicts the effect of the M30-H1-L4P antibody,
and the line with open circles depicts the effect of
the antibody-drug conjugate (2).

As seen from these results, the administration of
the antibody-drug conjugate (2) remarkably decreased
the tumor volume, and no further tumor growth was
observed after the final administration. By contrast,
the administration of the M30-H1-L4P antibody resulted
in the progression of tumor growth.

In addition, the mice that received the antibody-
drug conjugate (2) were free from notable signs such as
welght loss, suggesting that the antibody-drug
conjugate (2) is low toxic and highly safe.

[G513]
(Test Example 12) Antitumor test (2)

Human melanoma line A375 cells were purchased from
ATCC (American Type Culture Collection). 6 x 10° cells
suspended in physiclogical saline were subcutaneously
transplanted to the right abdomen of each female nude
mouse (Day 0), and the mice were randomly grouped at
Day 18. The antibody-drug conjugate (2) was
intravenously administered at each dose (0.1, 0.3, and
1,3 mg/kg) to the tail of each mouse at Days 18, 25,
and 32 in a schedule of gqw x 3.

The results are shown in Figure 18. In the
drawing, the 1line with open rhombuses depicts the

results about untreated tumor, the line with filled
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squares depicts the effect of the antibody-drug
conjugate (2) admiﬁistered at 0.1 mg/kg, the line with
X marks depicts the effect of the antibody-drug
conjugate (2) administered at (.3 mg/kg, the line with
filled triangles depicts the effect of the antibody-
drug conjugate (2) administered at 1 mg/kg, and the
line with open circles depicts the effect of the
antibody-drug conjugate (2) administered at 3 mg/kg.
The antibody-drug conjugate (2) was effective for
shrinking tumor in a dose-dependent manner.

[G514]

(Test Example 13) Antitumor test (3)

Human non-small cell lung cancer line Calu-6 cells
were purchased from ATCC {American Type Culture
Collection). S x 10° cells suspended in physioclogical
saline were subcutanecusly transplanted to the right
abdomen of each female nude mouse {Day 0}, and the mice
were randomly greuped at Day 11. The M30-H1-L4P
antibody and antibody-drug c¢onjugate (2) were each
intravenously administered at a dose of 10 mg/kg to the
tall of each mouse at Days 11, 18, and 25 in a schedule
of gqw x 3.

The results are shown 1n Figure 19. In the
drawing, the line with open rhombuses depicts the
results about untreated tumor, the line with open
triangles depicts the effect of the M30~H1-L4P antibody,
and the line with open circles depicts the effect of

the antibody-drug conjugate (2). The administration of
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the antibody-drug conjugate (2) remarkably decreased
the tumor wvolume, and no further tumor growth was
observed after the final administration. By contrast,
the administration of the M30-H1-L4P antibody resulted
in the progression of tumor growth.

In addition, the mice that received the antibody-
drug conjugate (2) were free from notable signs such as
weight loss, suggesting that the antibody-drug
conjugate (2) is low toxic and highly safe.

[0515]
(Test Example 14) Antitumor test (4)

Human melanoma line A375 cells were purchased from
ATCC (American Type Culture Collection). 8 x 10¢ cells
suspended in physiological saline were subcutaneously
transplanted to the right abdomen of each female nude
mouse (Day 0), and the mice were randomly grouped at
Day 21. The antibody-drug conjugates (1), {13), (413,
and (553) were each intravenously administered at a dose
of 10 mg/kg to the tail of each mouse at Day 21.

The results are shown in Figure 20. In the
drawing, the 1line with open rhombuses depicts the
results about untreated tumor, the line with open
circles ~depicts the effect of the administered
antibody~drug conjugate (L), the line with open
triangles depicts the effect ¢f the administered
antibody-drug conjugate (13), the 1line with X marks
depicts the effect of the administered antibedy-drug

conjugate (41), and the line with open squares depicts
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the effect of the administered antibody-drug conjugate
(55) . The administration of the antibody-drug
conjugate (1), (13), (41}, or (55) remarkably decreased
the tumor veolume, and all of these antibody-drug
conjugates exerted a tumor growth inhibitory effect.

In addition, the mice that received the antibody-
drug conjugate (1}, (13}, (41), or (55) were free from
notable signs such as weight loss, suggesting that the
antibody-drug conjugates (1), (13), (41), and (55) are
low toxic and highly safe.

[0516]
(Test Example 15) Antitumor test (5)

Human non-small cell lung carcer line Calu-6 cells
were purchased from - ATCC (American Type Culture
Collection). 5 x 10° cells suspended in physiological
saline were subcutaneously transplanted to the right
abdomen of each female nude mouse (Day 0), and the mice
were randomly grouped at Day 12. The antibody-drug
conjugates (13), (41), and (55) were each intravenously
administered at a dose of 10 mg/kg to the tail of each
mouse at Day 12. As a comparative control, DE-310 was
intravenously administered at a dose of 0.1l mg/kg to
the tail of ea;h mouse at Day 12. Here, the
aforementioned dese of the antibody-drug conjugate was
based on the amount of the antibedy in the conjugate
and the aforementioned dose of DE~310 was based on the
amount ©of the drug contained therein. In this respect,

the amounts of the drugs respectively contained in the
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antibody~drug conjugate and DE-310 were about 1 : 100.
This means that the doses of the antibody-drug
conjugate and DE~-310 were egual in terms of the amounts
of the drugs contained therein.

The results are shown in Figure 21. In the
drawing, the 1line with open rhombuses depicts the
results about untreated tumor, the 1line with open
circles depicts the effect of DE-310, the line with
open triangles depicts the effect of the antibody-drug
conjugate (13), the 1line with X marks depicts the
effect of the antibody-drug conjugate (41), and the
line with open squares depicts the effect of the
antibody-drug conjugatel (55). The administration of
the antibody~drug conjugate {13y, {41y, or (55)
remarkably decreased the tumor volume, whereas the
administration of DE-310 exhibited no reduction in
tumor volume.

In addition, the mice that received the antibody-
drug conjugate (13), (41), or (55) were free from
notable signs such as weight loss, suggesting that
these antibody-drig conjugates are low toxic and highly
safe.

[0517] '
(Test Example 16) Antitumor test (6)

Human melanoma line A375 cells were purchased from
ATCC (American Type Culture Collection). 1 x 107 cells
suspended in physiclogical saline were subcutanecusly

transplanted to the right abdomen of each female nude
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mouse (Day 0}, and the mice were randomly grouped at
Day 11. The antibody~drug conjugates (17), (18), (19),
(59y, (60), and {61} were each intravenously
administered at a dose of 3 mg/kg to the tail of each
mouse at Days 11 and 18 in a schedule of gw x 2.

The results are shown in Figure 22. In the
drawing, the line with filled rhombuses depicts the
results about untreated tumor, the line with filled
squares depicts the effect of the administered
antibody-drug conjugate (17), the line with open
triangles depicts the effect o¢f the administered
antibody-drug conjugate {(18), the line with o©pen
circles depicts the effect of +the administered
antibody-drug conjugate (19), the line with filled
triangles depicts the effect of the administered
antibody~drug conjugate (59), the 1line with open
squares depicts the effect of the administered
antibody-drug conjugate (60), and the line with X marks
depicts the effect c¢f the administered antibody-drug
conjugate (61).

The administration of the antibody-drug conjugate
(173, (18y, (1%)y, (39, {(60), or (61} remarkably
decreased the tumor wvolume, and alL of these antibody-
drug conjugates exerted a ‘tumor growth inhibitory
effect.

In addition, the mice that received the antibody-
drug conjugate (17), (18), (19}, (5%, (60), oxr (6l)

were free from notable signs such as weight loss,
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suggesting that these antibody-drug conjugates are low

toxic and highly safe.
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Claims

{Claim 1]

An antibody-drug conjugate wherein an antitumor compound

represented by the following formula:

is conjugated to an antibody via a drug-linker having a
structure represented by the following formula:
- {Succinimid-~3-y1-N) -CH,CH,CH,CH,;CH, ~ C (=0) ~-GGFG-NH- CH,-0~-CH,-
C(=0) ~ {NBE-DX},

wherein
-{8uccinimid-3-y1-N)- has a structure represented by the
following formula:

which is connected to the antibody at position 3 thereof wvia a
thicether bond and connected to a methylene group in the
linker structure containing this structure on the nitrogen
atom at position 1, and

- (NH-DX) zrepresents a group represented by the following

formula:

;7 o
Me

wherein the nitrogen atom of the amino group at position 1 is

a connecting position.
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[Claim 2]

The antibody-drug conjugate according to claim 1, wherein
an average number of the drug-linhker structure conjugated per
antibody is in a range of from 2 to 8.

[Claim 3]
The antibody-drug conjugate according to claim 1, wherein
an average number of the drug-linker structure conjugated pexr

antibody is in a range of from 3 to 8.

[Claim 4]

The antibody-drug conjugate according to claim 1, wherein
the antibody ig an anti-B7-H3 antibody, an anti-CD30 antibody,
an anti-CD33 antibody, or an anti-~-CD70 antibody.

{Claim 51
The antibody-drug conjugate according to claim 1, wherein

the antibody ig an anti-B7-H3 antibody.

[Claim 6]

The antibody-drug conjugate according to c¢laim 5, wherein
the anti-B7-H3 antibody has a CDRH1l comprising an amino acid
sequence represented by SEQ ID NO: 3, a CDRH2 comprising an
amino acid sequence representéed by SEQ ID NO: 4, and a CDRH3
comprising an amino acid sequence represented by SEQ ID NO: 5
as heavy chain complementarity determining regions, and a
CDRL1 comprising an amino acid seqguence represented by SEQ 1ID
NO: 6, a CDRL2 comprising an amino acid sequence represented
by SEQ ID NO: 7, and a CDRL3 comprising an amino acid sequence
represented by SEQ ID NO: 8 as 1light chain complementarity
determining regions. ‘

[Claim 7]
The antibody-drug conjugate according to claim 5, wherein

the anti-B7-H3 antibody has a heavy chain variable region and
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a light chain variable region selected £rom the group
consisting of

a heavy chain variable region comprising an amino acid
sequence described in amino acid positions 20 to 141 in SEQ ID
NO: § and a light chain variable region comprising an amino
acid sequence described in amino acid positions 21 to 128 in
SEQ ID NO: 13,

a heavy chain variable vregion comprising an amino acid
gsequence described in amino acid positions 20 to 141 in SEQ ID
NO: 9 and a light chain variable region comprising an amino
acid sequence described in amino acid positions 21 to 128 in
SEQ ID NO: 14,

a heavy chain variable zregion comprising an amino acid

sequence described in amino acid positions 20 to 141 in SEQ ID

NO: 9 and a light chain variable region comprising an amino

acid sequence described in amino acid positions 21 to 128 in
SEQ ID NC: 15,
a heavy chain variable region comprising an amino acid

sequence described in amino acid positions 20 to 141 in SEQ ID

NO: 9 and a light chain variable region comprising an amino

acid sequence described in amino acid positions 21 to 128 in
SEQ ID NO: 16,

a heavy chain variable region comprising an amino acid
peguernce described in amino acid positions 20 to 141 in SEQ ID
No: 9 and a light chain variable region comprising an amino
acid sequence described in amino acid positions 21 te 128 in
SEQ ID NO: 17,

a heavy chain variable region comprising an amino acid
sequence described in amino acid positions 20 to 141 in SEQ ID
NO: 9 and a light chain variable region comprising an amino
acid sequence described in amino acid positions 21 to 128 in
SEQ ID NC: 18,

a heavy chain variable region comprising an amino acid
sequence described in amino acid positions 20 to 141 in SEQ ID

No: 9 and a light chain variable region comprising an amino
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acid sequence described in amino acid positions 21 to 128 in
SEQ ID NO: 19,

a heavy chain variable region comprising an amino acid
gequence described in amino acid pogitions 20 to 141 in SEQ ID
NO: 12 and a light chain varilable region comprigsing an amino

acid sequence degcribed in amino acid posgitions 21 to 128 in

BEQ ID NO: 13,

a heavy chain variable ‘region comprising an amino acid
sequence described in amino acid positions 20 to 141 in SEQ ID
NO: 12 and a light chain variable region compriging an amino
aclid sequence described in amino acid positions 21 to 128 in
SEQ ID NO: 14,

a heavy chain wvariable region comprising an amino acid
gsequence described in amine adid positions 20 to 141 in SEQ ID
NO: 12 and a light chain variable region comprising an amino
acid sequence described in amino acid positions 21 to 128 in
SEQ ID NO: 15, and

a heavy chain variable region comprising an aminc acid
sequence described in amino acid positions 20 to 141 in SEQ ID
NO: 12 and a light chain variable region comprising an amino
acid segquence desgcribed in amino acid positions 21 teo 128 in
SEQ ID NO: 16.

[Claim 8]

The antibody-drug conjugate according to claim 5, wherein

the anti~B7-H3 antibody comprises a heavy chain and a light
chain selected from the group consisting of
a heavy chain compriging an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 9 and a light
chain comprising an amino acid segquence described in amino
acid positions 21 to 233 in SEQ ID NO: 13,
a heavy chain compriging an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 9 and a light
c¢hain compriging an amino acid sequence described in amino
acid pogitions 21 to 233 in SEQ ID NO: 14,



10

15

20

25

30

35

419

a heavy chain comprising an amino acid segquence described in
amino acid positions 20 to 471 in SEQ ID NO: 9 and a light
chain comprising an amino acid geguence described in amino
acid positions 21 to 233 in SEQ ID NO: 15,

a heavy chain comprising an amino acid sequence described in
amino acid posgitions 20 to 471 in SEQ ID NO: 9 and a light
chain comprising an amino acid sequence described in amino
acid positicns 21 to 233 in SEQ ID NO: 16,

a heavy chain comprising an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 9 and a light
chain comprising an amino acid sequence described in amino
acid pogitions 21 to 233 inm SEQ ID NO: 17,

a heavy chain comprising an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 9 and a light
chain comprising an amino acid seguence described in amino
acid pogitions 21 to 233 in SEQ ID NO: 18,

a heavy chain comprising an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 9 and a 1light
chain comprising. an amino acid sequence described in amino
acid pogitions 21 to 233 in SEQ ID NO: 19,

a heavy chain comprising an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 12 amd a light
chain comprising an amino acid sequence described in amino
acid positions 21 to 233 in SEQ ID NO: 13,

a heavy chain comprising an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 12 and a light
chain comprisging an amino acid seguence degcribed in amino
acid positions 21 to 233 in SEQ ID NO: 14,

a heavy chain comprising an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 12 and a light
chain comprising an amino acid -sequence described in amino
acid positions 21 to 233 in SEQ ID NO: 15, and

a heavy chain comprising an amino acid sequence described in
amino acid positions 20 to 471 in SEQ ID NO: 12 and a light
chain compriging an amino acid sequence described in amino
acid positions 21 to 233 in SEQ ID NO: 16.
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[Claim 9]

The antibody-drug conjugate according to claim 8, wherein
the anti-B7-H3 antibody lacks an amino acid at the carboxyl
terminus of the amine acid sequence repregsented by SEQ ID NO:

9 or 12 in the heavy chain.

[Claim 10]
A drug containing the antibody-drug conjugate according
to claim 1, or a salt thereof.

[Claim 11]
An antitumor dxug and/or anticancer drug containing the
antibody-drug conjugate according to c¢laim 1, or a salt

thereof.

[Claim 12]

A pharmaceutical compogition containing the antibody-drug
conjugate according to claim 1, or a salt-thereof as an active
component, and a pharmaceutically acceptable formulation

component.

[Claim 131

2 compound of the following:
(maleimid-N-y1) -CHyCH,CHCH,CH, - C(=0) -QGFG-NH~-CHy-0-CH,-C (=0} -
(WH-DX} ,
wherein (maleimid-N-ylil)- 1s a group represented by the
following formula:

0

# N l

)

wherein the nitrogen atom is a connecting position, and

- ({NH-DX) is a group represented by the following formula:
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wherein the nitrogen atom of the amino group at position 1 is
a connecting position.

[Claim 14]

A linker having the following £formula:
-{Succinimid-3-yl-N) - CH,CH,CH;:CH,CH, - C {=0) -GGFG-NH-CH,-0-CHz ~
C{=0)-

wherein —(Succinimid—Bjyl—N)- has a structure represented
by the following formula:

which is connected to an antibody at position 3 thereof and is
connected to a methylene group in the linker structure
containing this structure oin the nitrogen atom at position 1.

[Claim 15]
A compound of
HQ-CH;-C(=0) - (NH-DX) ,
wherein -~ {NH-DX) is a group xrepresented by the following
formula:

0

;
Me

wherein the nitrogen atom of the aminc group at position 1 is
a connecting position.
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[Claim 16]

A method for preparing an antibody-drug conjugate,
wherein the antibody is treated in a reducing condition and

5 thereafter reacted with a compound having following formula:

(maleimid-N-y1) - CHyCH,CH,CH,CH, - C (=0) -GGFG-NH-CH;-0-CH;-C(=0) -
(NH-DX)

wherein, (maleimid-N-vl)- is a group represented by the
following formula:

0
=N ]
10 C

wherein the nitrogen atom is a conmnecting position, and

- (NH-DX) is a group represented by the following formula:

wherein the nitrogen atom of the amino group at position 1 is
15 a connceting position.
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ANTIBODY-DRUG CONJUGATE
Abstract

As an antitumor drug which is excellent in terms of
antitumor effect and safety, there is provided an antibody-
drug conjugate in which an antitumor compound reépresented by
the following formula is conjugated to an antibody via a
linker having a structure Trepresented by the following
formula: -L'-L°-LF-NH-{CH;)n'-L®-L°-L°- wherein the antibody is
connected to the terminal of L*, and the antitumoxr compound is
connected to the terminal of I with the nitrogen atom of the

amino group at position 1 as a connecting position.

No Suitable Figure
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