PYRAZOLOAZEPINE IMMUNOCONJUGATES, AND USES THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS
This non-provisional application claims the benefit of priority to U.S. Provisional
Application No. 63/065,219, filed 13 August 2020, which is incorporated by reference in its

entirety.

SEQUENCE LISTING

The instant application contains a Sequence Listing which has been submitted
electronically in ASCII format and is hereby incorporated by reference in its entirety. Said
ASCII copy, created on August 5, 2021, is named 17019 009WO1_SL.txt and is 63,469

bytes in size.

FIELD OF THE INVENTION
The invention relates generally to an immunoconjugate comprising an antibody

conjugated to one or more pyrazoloazepine molecules.

BACKGROUND OF THE INVENTION
New compositions and methods for the delivery of antibodies and immune adjuvants
are needed in order to reach inaccessible tumors and/or to expand treatment options for

cancer patients and other subjects. The invention provides such compositions and methods.

SUMMARY OFTFHEINVENHON

The inventiondisclosure is generally directed to immunoconjugates comprising an
antibody linked by conjugation to one or more pyrazoloazepine derivatives. The
irventiondisclosure is further directed to pyrazoloazepine derivative intermediate
compositions comprising a reactive functional group. Such intermediate compositions are
suitable substrates for formation of immunoconjugates wherein an antibody may be

covalently bound by a linker L to a pyrazoloazepine (PAZ) moiety having the formulas:

R!—X1 NH, R!—X NH,




where one of R!, R%, R? and R* is attached to L. The X', X2, and X® and R', R?, R* and R*
substituents are defined herein.

In an aspect, there is provided an immunoconjugate comprising an antibody covalently

attached to one or more 5-aminopyrazoloazepine moieties by a linker, and having Formula I:

Ab—-[L-PAZ], I

or a pharmaceutically acceptable salt thereof,

wherein:

Ab is the antibody:

p is an integer from 1 to §:

PAZ is the 5-aminopyrazoloazepine moiety selected from formulas Ila and IIb:

X!, X2 and X3 are independently selected from the group consisting of a bond, C(=0),
C(=0)N(R>), O, N(R), S, S(O),, and S(O):N(R>);

R!, R%, R3, and R* are independently selected from the group consisting of H, Ci-Ci» alkyl,

Cy-Cg alkenyl, C>-Cs alkynyl, C3-Ci2 carbocyclyl, Cs-Coo aryl, C2-Co heterocyclyl, and Ci-Cao

heteroaryl, where alkyl, alkenyl, alkynyl, carbocyclyl, aryl, heterocyclyl, and heteroaryl are

independently and optionally substituted with one or more groups selected from:
—(C1-C1z alkyldiy)-N(R®)-*;
—(C1-Cy2 alkyldiyl)-N(R>),;
—(C1-C1» alkyldiyl)-OR?;

—(C3-C12 carbocyclyl):

—(C5-Ci2 carbocyclyl)—*;
—(C3-C12_carbocyclyl)—(C-Ci2 alkyldiyl)-NR—*;
—(C3-C1» carbocyelyl)—(C1-Ci2 alkyldiyl)-N(R®),;
—(C3-C12 carbocyclyl)-NR*—C(=NR*)NR—*;
—(Co-Coo aryl);

—(Co-Coo aryldiyl)—*;

—(Cs-Cao aryldiyD-N(R*)-*;




—(Ce-Cao aryldiyl)—(C;-Ci2 alkyldiyl)-N(R>)—*;

—(Ce-Coo aryldiyl)—(C;-Ci2 alkyldiyl)—(C>-Coo heterocyclyldiyl)—*;
—(Ce-Coo aryldiyl)—~(C-Ci2 alkyldiyD)-N(R®);

—(C6-Cao aryldiyl)—~(C-Ci2 alkyldiyl)-NR*~C(=NR>*)N(R*)—*;

—(C2-Cyo heterocyclyl);

—(Cy-Cyo heterocyclyl)—*;

—(C»-Cy heterocyclyl)—(C;-Ci» alkyldiyl)-NR>—*;

—(C»-Cy heterocyclyl)—(Ci-Ci» alkyldiyl)-N(R>);

—(C2-Cy heterocyclyl)-C(=0)—(Ci-Ci» alkyldiyl)-N(R%)—*;

—(C2-Cy heterocyclyl)-NR*~C(=NR*)NR—*;

—(C1-Cy heterocyclyl)-NR>~(Ce-C»o aryldiyl)—(Ci-C )2 alkyldiyl)-N(R>)—*;
—(C2-Co heterocyclyl)—(Ce-Coo aryldiyl)—*;

—(C1-Cyo heteroaryl);

—(C1-Cyo heteroaryldiyl)—*;

—(C1-Cyo heteroaryldiyl)—~(Ci-C alkyldiyl)-N(R®)—*;
—(C1-Ca heteroaryldiyl)—(Ci-C1, alkyldiyl)-N(R);
—(C1-Cyo heteroaryldiy)-NR*~C(=NR*)N(R’)-*;
—(C1-Cyo heteroaryldiyl)-N(R>)C(=0)—(C;-C» alkyldiy)-N(R>)-*;
—C(=0)-*;

—C(=0)—(C-C1» alkyldiyl)-N(R>)—*;

—C(=0)—(C2-Cyo heterocyclyldiyl)—*;

—C(=0)N(R®),;

—C(=0)N(R*)-*;

—C(=0)N(R*)~(C;-C» alkyldiyl)—*;
—C(=0)N(R*)~(C;-C» alkyldiyl)-C(=O)N(R®)-*;
—C(=0)N(R*)~(C;-C) alkyldiy)-N(R3)C(=0)R>;
—C(=0)N(R>)~(C;-C» alkyldiy)-N(R>)C(=O)N(R*),;
—C(=0)NR°~(C,-C12 alkyldiy)-N(R*)CO,R’;
—C(=0)NR°~(C)-C ) alkyldiyl)-N(R*)C(=NR**)N(R*),;
—C(=0)NR’—(C,-Cy» alkyldiy)-NR’C(=NR**R’;
—C(=0)NR°~(C-Cs alkyldiyl)-NR>(C,-Cs heteroaryl):
—C(=0)NR’—(C-C» heteroaryldiyl)-N(R>)-*;

—C(=0)NR’—(C-C»g heteroaryldiyl)—*:
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—C(=0)NR°—(C-C» heteroaryldiyl)—(C;-Ci> alkyldiy)-N(R>);

—C(=0)NR*—(C-Cag heteroaryldiyl)—(Cr-Cag heterocyclyldiyl)-C(=O)NR>~(C;-C 12
alkyldiyl)-NR—*;

“N(RMo;

“N(R)-—*;

—N(R)C(=0)R’;

“N(R*)C(=0)-*;

“N(R*)C(=O0)N(R);

—N(R)C(=OIN(R*)-*;

—N(R*)COsR’;

“NR)CO»(R)-*;

—NRIC(=NR¥)N(R%),:

—NR’C(=NR**)N(R)-*;

—NR’C(=NR*)R®;

—N(R)C(=0)—~(C)-Cy, alkyldiyl)-N(R*)—*;

—N(R>)—(C»-Cs heteroaryl):

—N(R*)-S(=0),—(C1-C12 alkyl);

—O0—(C;-Cy2 alkyl);

—0—(C,-C12 alkyldiyD)-N(R%),;

—0—(C,-C) alkyldiyl)-N(R®)—*;

—OC(=0)N(R),;

—OC(=0)N(R*)-*,

=S(=0)2—(Co-Coo heterocyclyldiyl)—*;

—S(=0)>—(C»-Cyo heterocyelyldiyl)—(C-Ci> alkyldiy)-N(R);

—S(=0)>—(C2-Ca0 heterocyclyldiy)—(C;-Ci2 alkyldiyl)-NR>—*: and

—S(=0)—(C2-Cyo heterocyclyldiyl)—(C;-Ci2 alkyldiy)-OH;

or R? and R? together form a 5- or 6-membered heterocyclyl ring:

R’ is selected from the group consisting of H, Cs-Coo aryl, C3-C12 carbocyclyl, Co-Cog

heterocyclyl, Cs-Coo aryldiyl, Ci-Ci» alkyl, and Ci-C1» alkyldivyl, or two R> groups together form a

5- or 6-membered heterocyclyl ring:

R is selected from the group consisting of Cs-Coo aryl and C;-Cao heteroaryl:

where the asterisk * indicates the attachment site of L, and where one of R', R%, R? and R* is

attached to L;




L is the linker selected from the group consisting of:
—C(=0)-PEG-—;
—C(=0)-PEG-C(=0)N(R®)~(C)-C)> alkyldiyl)~C(=0)-Gluc~;
—C(=0)-PEG-0—;
—C(=0)-PEG-0-C(=0)-;
—C(=0)-PEG-C(=0)—;
—C(=0)-PEG-C(=0)-PEP—;
—C(=0)-PEG-N(R®)-:
—C(=0)-PEG-N(R®)-C(=0)-;
—C(=0)-PEG-N(R°)-PEG-C(=0)-PEP—;
—C(=0)-PEG-N"(R®),-PEG-C(=0)-PEP-;
—~C(=0)-PEG-C(=0)-PEP-N(R®—(C;-C1> alkyldiyl)—;
—C(=0)-PEG—C(=0)-PEP-N(R®)—(C-Cy, alkyldiy)N(R®)C(=0)—~(C,-Cs

monoheterocyclyldiyl)—;
—C(=0)-PEG-SS—(C;-Ci alkyldiy)-OC(=0)—;
—C(=0)-PEG-SS—(C;-Ci alkyldiy)-C(=0)—;
—C(=0)—(C1-C12 alkyldiyl)-C(=0)-PEP—;
—C(=0)~(Ci-C1» alkyldiy)-C(=0)-PEP-N(R®)—(C-C) alkyldiyl)—;
—C(=0)—(Ci-C1> alkyldiyl)-C(=0)-PEP-N(R®)—(C;-C ) alkyldiy)-N(R%)-C(=0);

—C(=0)—(C;-C12 alkyldiyl)~C(=0)—PEP-N(R®)—(C;-C» alkyldiy))-N(R®)C(=0)—

(C2-Cs monoheterocyclyldiyl)—;
—succinimidyl—(CH2)m—C(=O0)N(R®)-PEG—;
—succinimidyl—(CH2)n—C(=O)N(R®)-PEG-C(=O)N(R®)~(C;-C1»

alkyldiyl)-C(=0)-Gluc—;
—succinimidyl—(CH2)m—C(=0)N(R®)-PEG-O-;
—succinimidyl—(CH»)m—C(=0)N(R®)-PEG-0O-C(=0)-;
—succinimidyl—(CH>)m—C(=0)N(R®)-PEG-C(=0)-;
—succinimidyl—(CH2)n—C(=O)N(R®)-PEG-N(R’)-;
—succinimidyl—(CH»)m—C(=0)N(R®)-PEG-N(R*)-C(=0)-;
—succinimidyl—(CH2)m—C(=O)N(R®)-PEG-C(=0)-PEP-;
—succinimidyl—(CH»)m—C(=O0)N(R®)-PEG-SS—(C;-C); alkyldiyl)-OC(=0)-:
—succinimidyl—(CH)m—C(=0)-PEP-N(R®)—(C-C> alkyldiyl)—;

—succinimidyl—(CH»)u—C(=0)-PEP-N(R®)—(C;-C12 alkyldiyDN(R®)C(=0)—: and
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—succinimidyl—(CH»)m—C(=0)-PEP-N(R®)—(C;-C > alkyldiy))N(R®)C(=0)—(C>-Cs

monoheterocyclyldiyl)—;

R® is independently H or C1-Cs alkyl:

PEG has the formula: -(CH>CH>0),—(CH>)m—: m is an integer from 1 to 5, and n is an

integer from 2 to 50;

Gluc has the formula:

NP

OH

o)

HO OH

O OH

PEP has the formula:

where AA is independently selected from a natural or unnatural amino acid side chain, or

one or more of AA, and an adjacent nitrogen atom form a 5-membered ring proline amino acid, and

the wavy line indicates a point of attachment;

Cyc is selected from Ce-Cop aryldiyl and C1-Coo heteroaryldiyl, optionally substituted with

one or more groups selected from F, Cl, NO», —OH, —OCH3, and a glucuronic acid having the

structure:

[Pa¥aVaVaN

0. _O._ _CO,H

HO OH
OH

L}

R’ is selected from the group consisting of —-CH(R¥)O—, -CH,—, —-CH>N(R®)—, and —
CH(R®*)O—-C(=0)—, where R? is selected from H, C1-Cs alkyl, C(=0)—C-Cs alkyl, and —

C(=0)N(R®),, where R? is independently selected from the group consisting of H, Ci-C1» alkyl, and

—(CH2CH20)n—(CH2)m—OH, where m is an integer from 1 to 5, and n is an integer from 2 to 50, or

two R° groups together form a 5- or 6-membered heterocyclyl ring:

y 1s an integer from 2 to 12;




zis 0 or 1; and

alkyl, alkyldiyl, alkenyl, alkenvyldivl, alkynyl, alkynyldiyl, aryl, aryldiyl, carbocyclyl,

carbocyclyldiyl, heterocyclyl, heterocyclyldiyl, heteroaryl, and heteroaryldiyl are independently

and optionally substituted with one or more groups independently selected from F, Cl, Br, I, —CN,
—CH3, —CH,CH3, —CH=CH,, —-C=CH, —C=CCH3, —CH,CH,CHj3, -CH(CH3),, -CH,CH(CHs),, —
CH,OH, —CH,OCH3, —CH,CH>OH, —C(CH3),OH, ~CH(OH)CH(CH3),, —C(CH3),CH,OH, —
CH,>CH>SO,CHj3, —CH>OP(O)(OH),, —CH»F, —CHF», —CF3, —CH>CF3, -CH,CHF>, —
CH(CH3)CN, —C(CH3),CN, —CH>CN, —CH,NH», ~-CHoNHSO2CH3, ~CHoNHCH3, —CHoN(CH3)o,
—CO,H, —COCH3;, —CO,CH3, —CO,C(CH3)3, =COCH(OH)CH3, -CONH,, -CONHCH3, —
CON(CH3),, =C(CH3),CONH», —NH,, -NHCH3, —N(CH3),, -NHCOCH3, -N(CH3)COCH3, —
NHS(0O)CH3, —=N(CH3)C(CH3),CONH», -N(CH3)CH,CH>S(0),CHs, — NHC(=NH)H, —
NHC(=NH)CH3, -NHC(=NH)NH,, -NHC(=O)NH>, —NO,, =0, “OH, “OCH3, “OCH>CH3, —
OCH,CH,OCHj3, —-OCH,CH,OH, —OCH,CH,N(CH3)2, “O(CH,CH>0)n—(CH2)mCO-H, —
O(CH>CH20)nH, —OP(O)(OH)2, =S(O)>N(CH3),, —SCH3, —S(0)>CH3, and —S(O);H.

The invention-disclosure is further directed to use of such an immunoconjugates in the
treatment of an illness, in particular cancer.

An aspeetexample of the inventiondisclosure is an immunoconjugate comprising an
antibody covalently attached to a linker which is covalently attached to one or more
pyrazoloazepine moieties.

Another aspeetexample of the invention-disclosure is a 5-aminopyrazoloazepine-linker

compound selected from formulas Ila and IIb:

where one of R!, R%, R?, and R* is attached to L.

In another aspect, there is provided a 5-aminopyrazoloazepine-linker compound selected

from formulas Ila and IIb:




wherein X!, X2, and X3 are independently selected from the group consisting of a bond,

C(=0), C(=0)N(R), O. N(R*), S, S(0)», and S(O)N(R*);

R!, R% R3, and R* are independently selected from the group consisting of H, C;-C» alkyl,

C-Cg alkenyl, Cr-Cs alkynyl, C3-Cj2 carbocyclyl, Cs-Cop aryl, C2-Co heterocyclyl, and Ci-Cag

heteroaryl, where alkyl. alkenyl, alkynyl, carbocyclyl, aryl, heterocyclyl, and heteroaryl are

independently and optionally substituted with one or more groups selected from:
—(C1-C12 alkyldiy)-N(R%)—*;
—(C1-C2. alkyldiyD)-N(R>),;
—(C1-C12 alkyldiyl)-OR?;

—(C3-Ci2 carbocyclyl);

—(C3-Ci2 carbocyclyl)—*;

—(C3-Ci2_carbocyclyl)—(C-Ci2 alkyldiyl)-NR—*;

—(C3-Ci2 carboeyelyl)—(Ci-C)2 alkyldiyD)-N(R>);

—(C3-C1» carbocyclyl)-NR —C(=NR’)NR>—*;

—(Co-Cyo aryl);

—(Ce-Coo aryldiyl)—*;

—(Ce-Cao aryldiyD)-N(R)—*;

—(Ce-Coo aryldiyl)—(C-C)2 alkyldiyl)-N(R*)—*;

—(Ce-Coo aryldiyl)—(C;-Ci2 alkyldiy])—(Cr-Coo heterocyclyldiyl)—*;
—(Cg-Cao aryldiyl)—(Ci-C1» alkyldiy)-N(R>);

—(Cs-Cao aryldiyl)~(Ci-Ci» alkyldiyl)-NR—C(=NR**)N(R’)-*;

—(C2-Cyo heterocyclyl);

—(Cy-Cyo heterocyclyl)—*;

—(C»-Co heterocyclyl)—(C-Ci» alkyldiyl)-NR>—*;

—(C»-Cy heterocyclyl)—(Ci-Ci» alkyldiyl)-N(R>);

—(C2-Cy heterocyclyl)-C(=0)—(Ci-Ci» alkyldiyl)-N(R>)—*;
—(C,-Cy heterocycly)-NR’~C(=NR**)NR—*;
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—(C1-Co heterocyclyl)-NR’—(Cs-Cag aryldiyl)—(C1-Ci2 alkyldiy))-N(R>)—*:
—(C3-Cy heterocycly)—(Ce-Coo aryldiyD)—*:

—(C1-Cyo heteroaryl);

—(C1-Cyo heteroaryldiyl)—*;

—(C1-Ca0 heteroaryldiyl)—(C;-C2 alkyldiyl)-N(R>)—*:

—(C1-Cyo heteroaryldiyl)—(Ci-C» alkyldiyl)-N(R>),;

—(C1-Cyo heteroaryldiyl)-NR>~C(=NR>*)N(R’)—*;

—(C1-Cy heteroaryldiyl)-N(R>)C(=0)—(C;-C» alkyldiy)-N(R>)—*;

—C(=0)-*;

—C(=0)—(C1-C12 alkyldiyl)-N(R>)—*;

—C(=0)—(C2-Cyo heterocyclyldiyl)—*;

—C(=0)N(R);

—C(=0)N(R))-*,

—C(=0)N(R*)~(C;-C» alkyldiyl)—*;

—~C(=0)N(R*)~(C)-C12 alkyldiy))-C(=O)N(R*)-*;

—C(=0)N(R)—(C,-C, alkyldiyl)-N(R*)C(=O)R®;

—C(=0)N(R*)~(C-C)2 alkyldiy)-N(R*)C(=O)N(R);

—C(=0)NR°~(C-C) alkyldiyl)-N(R*)CO-R®;

—C(=0)NR’—(C,-C1 alkyldiyD-N(R)C(=NR*)N(R*);

—C(=0)NR’~(C;-Cy alkyldiy)-NR’C(=NR*)R’;

—C(=0)NR°~(C-Cs alkyldiyl)-NR>(C,-Cs heteroaryl):

—C(=0)NR’—(C-Cyo heteroaryldiyl)-N(R*)—*;

—C(=0)NR*—(C-C»g heteroaryldiyl)—*;

—C(=0)NR°~(C-C» heteroaryldiyl)—(C;-Ci> alkyldiy)-N(R);

—C(=0)NR°~(C-C» heteroaryldiyl)—(C»-C»o heterocyclyldiyl)-C(=O)NR°~(C-C1»
alkyldiyl)-NR—*;

“N(Ro;

_N(R)-*;

—N(R>)C(=0)R>;

~N(R>)C(=0)-*;

—N(R)C(=0)N(R),;

“NR)C(=0)N(R*)-*;

—N(R*)CO,R’;




—N(R)COx(R*)-*;

—NR’C(=NR**)N(R%),;

—NR’C(=ENR*)N(R)-*;

—NR’C(=NR*)R®;

~N(R>)C(=0)—(Ci-C> alkyldiyl)-N(R>)—*;

—N(R%)—(C»-Cs heteroaryl):

“N(R)=S(=0)2~(C1-C1> alkyl):;

—0—(C;-Cys alkyl);

~0—(C-C12 alkyldiyD)-N(R>):

—0—(C,-C12 alkyldiyl)-N(R®)—*;

—OC(=O)N(R*);

—OC(=0)N(R*)-*;

—S(=0)2—(C2-Coo heterocyclyldiyl)—*;

—S(=0)>—(C»-Cyo heterocyclyldiyl)—(C-Ci> alkyldiyD)-N(R>);
—S(=0)>—(C,-Cyo heterocyclyldiyl)~(Ci-Ci2 alkyldiyl)-NR>—*; and
—S(=0),—(C2-Cyo heterocyclyldiyl)—(C;-Ci» alkyldiy)-OH;

or R? and R? together form a 5- or 6-membered heterocyclyl ring:

R’ is selected from the group consisting of H, Cs-Coo aryl, C3-C2 carbocyelyl, C>-Cog

heterocyclyl, Cs-Coo aryldiyl, C;-Ci2 alkyl, and C;-C» alkyldiyl, or two R> groups together form a

5- or 6-membered heterocyclyl ring:

R is selected from the group consisting of Cs-Coo aryl and C;-Cao heteroaryl:

where the asterisk * indicates the attachment site of L, and where one of R}, R%, R? and R* is

attached to L;

L is the linker selected from the group consisting of:
Q-C(=0)-PEG—;
Q-C(=0)-PEG-C(=0)N(R®)—~(C-C3 alkyldiyl)-C(=0)-Gluc-—;
Q-C(=0)-PEG-0O-;
Q—-C(=0)-PEG-0-C(=0)—;
Q-C(=0)-PEG-C(=0)-;
Q—-C(=0)-PEG-C(=0O)-PEP—;
Q-C(=0)-PEG-N(R®);
Q-C(=0)-PEG-N(R®-C(=0)-:
Q-C(=0)-PEG-N(R®)-PEG-C(=0)-PEP-;
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Q-C(=0)-PEG-N"(R®),-PEG—C(=0)-PEP-;
Q-C(=0)-PEG-C(=0)-PEP-N(R®)—(C;-C1> alkyldiyl)—:
Q-C(=0)-PEG—C(=0)-PEP-N(R®)—(C;-C12 alkyldiyDN(R®)C(=0)—(C>-Cs

monoheterocyclyldiyl)—;

Q-C(=0)-PEG-SS—(C,-C; alkyldiyl)-OC(=0)—;

Q-C(=0)-PEG-=SS—(C;-Cy; alkyldiy])-C(=0)—;

Q—-C(=0)—(C:-C12 alkyldiyl)-C(=O)-PEP—;

Q-C(=0)—(C-C> alkyldiyl)~C(=0)-PEP-N(R®)—(C;-C> alkyldiyl)—;

Q-C(=0)—(Ci-Ciy alkyldiyl)-C(=0)-PEP-N(R)—(C-C)» alkyldiy)-N(R>)-
C(=0);

Q-C(=0)—(C-C12 alkyldiyl)~C(=0)-PEP-N(R®)—(C;-C» alkyldiy)-N(R®C(=0)—

(C2-Cs monoheterocyclyldiyl)—:
Q—(CH2)m—C(=O0)N(R®)-PEG—;
Q—(CH2)m—C(=0)N(R®)-PEG-C(=0)N(R®)~(C-C > alkyldiyl)~C(=0)-Gluc—;
Q—(CH2)m—C(=0)N(R®)-PEG-O-;
Q—(CH2)m—C(=0)N(R®)-PEG-O-C(=0)-;
Q—(CH2)m—C(=0)N(R®-PEG-C(=0)-;
Q—(CH2)m—C(=O)N(R®)-PEG-N(R%)-;
Q—(CH2)m—C(=0)N(R®)-PEG-N(R>)-C(=0)-;
Q—(CH2)m—C(=O)N(R®-PEG-C(=0)-PEP—;
Q—(CH2)m—C(=0)N(R®)-PEG-SS—(Ci-C > alkyldiyl)-OC(=0)-:
Q—(CH2)m—C(=0)-PEP-N(R®)—(C,-Ci, alkyldiyl)—:
Q—(CH2)m—C(=0)-PEP-N(R®)—(C;-C}> alkyldiy)N(R®)C(=0)—; and
Q—(CH2)m—C(=0)-PEP-N(R®)—(C;-C}> alkyldiyDN(R®)C(=0)—(C>-Cs

monoheterocyclyldiyl)—;
R® is independently H or Ci-Cs alkyl:

PEG has the formula: -(CH>CH20),—(CH2)m—: m is an integer from 1 to 5. and n is an

integer from 2 to 50;

Gluc has the formula:




HO OH

O OH

PEP has the formula:

. 4YL> for-si -

where AA is independently selected from a natural or unnatural amino acid side chain, or

one or more of AA, and an adjacent nitrogen atom form a 5S-membered ring proline amino acid, and

the wavy line indicates a point of attachment;

Cyc is selected from Cg-Cop aryldiyl and Ci1-Coo heteroaryldiyl, optionally substituted with

one or more groups selected from F, Cl, NO,, -OH, —OCH3, and a glucuronic acid having the

structure:

[Pa¥aVaVaN

0. _O._ _CO,H

HO OH
OH

L}

R’ is selected from the group consisting of —CH(R¥)O—, —CH»—, -CH,N(R®)—, and —
CH(R®*)O—C(=0)—, where R? is selected from H, C1-Cs alkyl, C(=0)—C-Cs alkyl, and —

C(=0)N(R"),, where R? is independently selected from the group consisting of H, C;-C1» alkyl, and

—(CH2CH20)n—(CH2)m—OH, where m is an integer from 1 to 5, and n is an integer from 2 to 50, or

two R? groups together form a 5- or 6-membered heterocyclyl ring:

y is an integer from 2 to 12:

zis 0 or 1; and

Q is selected from the group consisting of N-hydroxysuccinimidyl, N-

hydroxysulfosuccinimidyl, maleimide, and phenoxy substituted with one or more groups

independently selected from F, Cl, NO», and SO;_;

where alkyl, alkyldiyl, alkenyl, alkenyldiyl, alkynyl, alkynyldivl, aryl, aryldiyl carbocyclyl,

carbocyclyldivl, heterocyclyl, heterocyclyldiyl, heteroaryl, and heteroaryldiyl are optionally
2




substituted with one or more groups independently selected from F, CI, Br, I, —-CN, —CH3, —

CH,CH3, -CH=CH,, -C=CH, —C=CCHs, -CH,CH,CH3, “CH(CH3),, “CH>CH(CHs),, -CH>OH,
—CH,OCH3, -CH,CH,OH, —C(CH3),0OH, —CH(OH)CH(CH3),, =C(CH3),CH,OH, —
CH,CH,SO,CH3, —CH,OP(O)(OH),, —CHLF, —CHEF», —CF;, -CH,CF;, -CH,CHF>, —
CH(CH3)CN, —C(CH3)2CN, —CH,>CN, —CH,NH,, ~-CH,NHSO,CH3, -CH,NHCH3, —CH,N(CHs)o,
—CO,H, —COCHs;, —CO,CH3, —CO,C(CH3)3, =COCH(OH)CH3, —CONH,, -CONHCH3, —
CON(CHsj),, =C(CH3),CONH,, -NH,, -NHCH3, —N(CH3),, -NHCOCH3, —N(CH3)COCH3, —
NHS(0),CH3, —N(CH3)C(CH3)CONH,, -N(CH3)CH,CH,S(0),CH3, — NHC(=NH)H, —
NHC(=NH)CHs, -NHC(=NH)NH>, -NHC(=O)NH», —NO,, =0, —-OH, “OCH3, —OCH,CH3, —
OCH,CH,OCH3;, —OCH,CH,OH, —OCH,CH>N(CH3),, “O(CH,CH>0)n—(CH2)mCO-H, —
O(CH>CH20)nH, —OP(O)(OH)2, —S(O)>N(CH3),, —SCH3, —S(0),CH3, and —S(O);H.

Another aspeetexample of the inventiendisclosure is a method for treating cancer
comprising administering a therapeutically effective amount of an immunoconjugate comprising an
antibody linked by conjugation to one or more pyrazoloazepine moieties.

Another aspeetexample of the inventiondisclosure is a use of an immunoconjugate
comprising an antibody linked by conjugation to one or more pyrazoloazepine moieties for treating
cancer.

Another aspeet-example of the #ventiondisclosure is a method of preparing an
immunoconjugate by conjugation of one or more pyrazoloazepine moieties with an antibody.

In another aspect, there is provided an immunoconjugate prepared by conjugation of an

antibody with a 5-amino-pyrazoloazepine-linker compound as defined above.

In another aspect, there is provided a pharmaceutical composition comprising a

therapeutically effective amount of an immunoconjugate as defined above and one or more

pharmaceutically acceptable diluent, vehicle, carrier, or excipient.

In another aspect, there is provided the use of an immunoconjugate as defined above for

treating cancer.

In another aspect, there is provided a method of preparing an immunoconjugate of Formula

I as defined above wherein a 5-amino-pyrazoloazepine-linker compound of Formula II as defined

above is conjugated with the antibody.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a graph of HEK human TLR?7 activity at 24 hours of pyrazoloazepine
compounds PAZ-2, PAZ-4 and PAZ-11, versus comparator adjuvant compounds C-1 and C-2.

2k



Figure 2 shows a graph of HEK human TLR& activity at 24 hours of pyrazoloazepine
compounds PAZ-2, PAZ-4 and PAZ-11, versus comparator adjuvant compounds C-1 and C-2.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to certain embodiments of the invention, examples of
which are illustrated in the accompanying structures and formulas. While the invention will be
described in conjunction with the enumerated embodiments, it will be understood that they are not
intended to limit the invention to those embodiments. On the contrary, the invention is intended to
cover all alternatives, modifications, and equivalents, which may be included within the scope of

the invention as defined by the claims.



10

15

20

25

CLAIMS:

1. An immunoconjugate comprising an antibody covalently attached to one or more

5-aminopyrazoloazepine moieties by a linker, and having Formula I:
Ab-[L-PAZ], |

or a pharmaceutically acceptable salt thereof,
wherein:

Ab is the antibody;

p is an integer from 1 to 8;

PAZ is the 5-aminopyrazoloazepine moiety selected from formulas lla and Ilb:

R'—Xx! NH,

X1, X2, and X3 are independently selected from the group consisting of a bond, C(=0),
C(=0)N(R®), O, N(R®), S, S(0)2, and S(O)2N(R®);

R?, R?, R®, and R* are independently selected from the group consisting of H, C1-Ci2
alkyl, C>-Ce alkenyl, C»-Cs alkynyl, Cs-C12 carbocyclyl, Cs-Coo aryl, C2-Cgq heterocyclyl, and
C1-Coo heteroaryl, where alkyl, alkenyl, alkynyl, carbocyclyl, aryl, heterocyclyl, and heteroaryl
are independently and optionally substituted with one or more groups selected from:

—(C1-Ca12 alkyldiyl)-N(R%)-*;

—(C1-C12 alkyldiyl)-N(R®)2;

—(C1-C12 alkyldiyl)-OR®;

—(Cs-C12 carbocyclyl);

—(C3-Cy2 carbocyclyl)—*;

—(C3-Ca12 carbocyclyl)—(C1-Ci2 alkyldiyl)-NR>—*;

—(C3-Ca12 carbocyclyl)—(C1-C12 alkyldiyl)-N(R%)2;

—(C3-C12 carbocyclyl)-NR3>—C(=NR>)NR>—*;

—(Ce-Coo aryl);

—(Ce-Co0 aryldiyl)—>*;

—(Cs-C20 aryldiyl)-N(R®)—*;
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—(Ce-C20 aryldiyl)—(C1-C12 alkyldiyl)-N(R®%)—*;

—(Ce-Co0 aryldiyl)—(C1-Ca2 alkyldiyl)—(C2-C2o heterocyclyldiyl)—*;
—(Ce6-C2o aryldiyl)—(C1-C12 alkyldiyl)-N(R®)z;

—(Cs-C20 aryldiyl)—(C1-Ci alkyldiyl)-NR°~C(=NR**)N(R®)—*;
—(C2-Cxo heterocyclyl);

—(C2-C2o heterocyclyl)—*;

—(C2-Cg heterocyclyl)—(C1-Ci2 alkyldiyl)-NR>—*;

—(C2-Cq heterocyclyl)—(C1-Ca2 alkyldiyl)-N(R®);

—(C2-Cy heterocyclyl)—C(=0)—(C1-C12 alkyldiyl)-N(R®)—*;
—(C2-Cg heterocyclyl)-NR®>-C(=NR**)NR>—*;

—(C2-Cy heterocyclyl)-NR°—(Cs-C2o aryldiyl)—(C1-C12 alkyldiyl)-N(R®)-*;
—(C2-Co heterocyclyl)—(Cs-Coo aryldiyl)—*;

—(C1-Cyo heteroaryl);

—(C1-Cxo heteroaryldiyl)—*;

—(C1-Czo heteroaryldiyl)—(C1-C12 alkyldiyl)-N(R®)-*;
—(C1-C2o heteroaryldiyl)—(C1-C12 alkyldiyl)-N(R®);

—(C1-C2 heteroaryldiyl)-NR°>-C(=NR>*)N(R®)-*;

—(C1-Cyo heteroaryldiyl)-N(R®)C(=0)—(C1-C12 alkyldiyl)-N(R®%)—*;
—C(=0)-*;

~C(=0)—(C1-Cy2 alkyldiyl)-N(R>)-*;

—C(=0)—(C2-Cx0 heterocyclyldiyl)—*;

~C(=0O)N(R®);

~C(=O)N(R%)-*;

—C(=O)N(R®)—(C1-Cu2 alkyldiyl)—*;

—~C(=0)N(R®)—(C1-C12 alkyldiyl)-C(=O)N(R®)—*;
—~C(=0)N(R®)—(C1-C12 alkyldiyl)-N(R®)C(=0)R>;
—~C(=0)N(R®)—(C1-C12 alkyldiyl)-N(R®)C(=O)N(R®)2;
—~C(=0)NR°~(C1-C12 alkyldiyl)-N(R*)CO:R>;
—~C(=0)NR®~(C1-C12 alkyldiyl)-N(R%)C(=NR**)N(R®)2;
—~C(=0)NR®~(C1-C12 alkyldiyl)-NR>C(=NR>¥)R®;
—C(=0)NR®—(C1-Cs alkyldiyl)-NR>(C2-Cs heteroaryl);
—C(=0)NR®—(C1-C2o heteroaryldiyl)-N(R®)—*;

—C(=0)NR°—(C1-Czo heteroaryldiyl)—*;
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—~C(=0)NR®~(C1-Cy heteroaryldiyl)—(C1-C12 alkyldiyl)-N(R®);

—~C(=0)NR®~(C1-C2o heteroaryldiyl)—(C2-Czo heterocyclyldiyl)-C(=0)NR®-(C1-C1,

alkyldiyl)-NR®>—*;

—N(R®):;

-N(R%)-*;

—N(R%C(=0)R>;

-N(R®)C(=0)-*;

—~N(R%)C(=0)N(R®).:

~N(R®)C(=0)N(R%)-*;

—N(R®)CO2R5;

~N(R%)CO2(R%)-*;

—NR®C(=NR%*)N(R®);

—NR®C(=NR%*)N(R%)—*;

~NR°C(=NR*)R5;

—N(R?)C(=0)—(C1-Ca2 alkyldiyl)-N(R®)—*;

—N(R®)—(C2-Cs heteroaryl);

~N(R®)-S(=0)2—(C1-Ca alkyl);

—O—(C1-Cr2 alkyl);

—0—(C1-C12 alkyldiyl)-N(R®)2;

—~0—(C1-C12 alkyldiyl)-N(R®)—*;

—OC(=0)N(R®);;

~OC(=O)N(R®)-*;

—S(=0)2—(C2-C2o heterocyclyldiyl)—*;

—S(=0)2—(C2-Cz20 heterocyclyldiyl)—(C1-C12 alkyldiyl)-N(R®)z;

~S(=0)2—(C2-Cx0 heterocyclyldiyl)—(C1-Ci2 alkyldiyl)-NR>—*; and

—S(=0)2—(C2-Cy20 heterocyclyldiyl)—(C1-Cy2 alkyldiyl)-OH,;

or R? and R® together form a 5- or 6-membered heterocyclyl ring;

R® is selected from the group consisting of H, C¢-Cy aryl, Cs-C12 carbocyclyl, C2-Czo
heterocyclyl, Cs-Czo aryldiyl, C1-C12 alkyl, and C1-C12 alkyldiyl, or two R® groups together
form a 5- or 6-membered heterocyclyl ring;

R is selected from the group consisting of Cg-Czo aryl and C1-Cyo heteroaryl;

where the asterisk * indicates the attachment site of L, and where one of R?, R, R® and
R*is attached to L;
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L is the linker selected from the group consisting of:

~C(=0)-PEG—;

~C(=0)-PEG-C(=0)N(R®)—(C1-Cy2 alkyldiyl)-C(=0)-Gluc-;

~C(=0)-PEG-0-;

~C(=0)-PEG-0-C(=0)-;

~C(=0)-PEG-C(=0)~;

—C(=0)-PEG-C(=0)-PEP—;

~C(=0)-PEG-N(R®-;

~C(=0)-PEG-N(R®)-C(=0)-;

—C(=0)-PEG-N(R%)-PEG—-C(=0)-PEP-;

—C(=0)-PEG-N*(R®),—~PEG-C(=0)-PEP-;

—C(=0)-PEG-C(=0)-PEP-N(R®—(C1-C12 alkyldiyl)—;

—C(=0)-PEG-C(=0)-PEP-N(R®)—(C1-C12 alkyldiyl)N(R®)C(=0)—(C-Cs
monoheterocyclyldiyl)—;

—C(=0)-PEG-SS—(C1-C12 alkyldiyl)-OC(=0)-;

—C(=0)-PEG-SS—(C1-Cy2 alkyldiyl)-C(=0)—;

—C(=0)—(C1-Cy2 alkyldiyl)-C(=0)-PEP-;

~C(=0)—(C1-C12 alkyldiyl)-C(=0)-PEP-N(R®)—(C1-C12 alkyldiyl)—;

~C(=0)—(C1-C12 alkyldiyl)-C(=0)-PEP-N(R®)—(C1-C1. alkyldiyl)-N(R®)—
C(=0);

~C(=0)—(C1-C12 alkyldiyl)-C(=0)-PEP-N(R®)—(C1-C1, alkyldiyl)—-
N(R®)C(=0)—(C2-Cs monoheterocyclyldiyl)—;

—succinimidyl—(CH2)m—C(=0)N(R®)-PEG—;

—succinimidyl—(CH2)m—C(=0)N(R®)-PEG—-C(=0)N(R®—(C1-C1.
alkyldiyl)-C(=0)-Gluc—;

—succinimidyl—(CH2)m—C(=0)N(R®)-PEG-0-;

—succinimidyl—-(CH2)m—C(=O)N(R®)-PEG-0O-C(=0)-;

—succinimidyl—-(CHz)m—C(=O)N(R®)-PEG-C(=0)-;

—succinimidyl—(CHz)m—C(=0)N(R®)-PEG-N(R®)-;

—succinimidyl—-(CH2)m—C(=0)N(R®)-PEG-N(R®)-C(=0)-;

—succinimidyl—(CHz)m—C(=0)N(R®)-PEG-C(=0)-PEP-;

—succinimidyl—(CH2)m—C(=0)N(R®)-PEG-SS—(C1-Ci2 alkyldiyl)-OC(=0)-;

—succinimidyl—(CH2)m—C(=0)-PEP-N(R®)—(C1-C1. alkyldiyl);
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—succinimidyl—(CH2)m—C(=0)-PEP-N(R®—(C1-C12 alkyldiyl)N(R®)C(=0)—; and
—succinimidyl—(CHz)m—C(=0)-PEP-N(R®—(C1-C12 alkyldiyl)N(R®)C(=0)—(C>-
Cs monoheterocyclyldiyl)—;
R® is independently H or C1-Cs alkyl;
PEG has the formula: —-(CH2CH20)»—(CHz)m—; m is an integer from 1 to 5, and n is an
integer from 2 to 50;

Gluc has the formula:

H

R

OH
@)

HO OH

O OH

PEP has the formula:

where AA is independently selected from a natural or unnatural amino acid side chain, or
one or more of AA, and an adjacent nitrogen atom form a 5-membered ring proline amino acid,
and the wavy line indicates a point of attachment;

Cyc is selected from Cs-C2o aryldiyl and C1-Cozo heteroaryldiyl, optionally substituted
with one or more groups selected from F, Cl, NO2, -OH, —OCHjs, and a glucuronic acid having

the structure:

[VaVaVAVAN

O. _O_ _CO,H

HOI(\EOH

OH ;
R’ is selected from the group consisting of -CH(R®)O-, ~CHz—, -CH2N(R®)-, and —
CH(R®)O-C(=0)-, where R? is selected from H, C1-Cs alkyl, C(=0)—C1-Cs alkyl, and —
C(=0)N(R®)2, where R? is independently selected from the group consisting of H, C1-C12 alkyl,
and —(CH2CH20)n—(CH2)m—OH, where m is an integer from 1 to 5, and n is an integer from 2 to

50, or two R® groups together form a 5- or 6-membered heterocyclyl ring;
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y is an integer from 2 to 12;

zisOor1;and

alkyl, alkyldiyl, alkenyl, alkenyldiyl, alkynyl, alkynyldiyl, aryl, aryldiyl, carbocyclyl,
carbocyclyldiyl, heterocyclyl, heterocyclyldiyl, heteroaryl, and heteroaryldiyl are independently
and optionally substituted with one or more groups independently selected from F, Cl, Br, I, —
CN, —CHj3, -CH2CHs, —-CH=CH>, -C=CH, —C=CCH3s, —CH2CH2CH3, -CH(CHj3)2, —
CH2CH(CHs)2, -CH20H, —-CH20CH3, -CH.CH20H, —-C(CHz3).0OH, -CH(OH)CH(CHa)2, —
C(CH3)2.CH20H, —CH2CH>S0O,CH3, —-CH20P(0O)(OH)., —CH2F, —CHF2, —CF3, —CH,CFs3, —
CH2CHF2, —CH(CH3)CN, —C(CH3)2CN, —CH2CN, —CH2NH2, ~CH2NHSO2CH3, ~CHNHCH3,
—CH2N(CHs)z2, -COzH, —-COCHj3, ~CO2CHj3, —-C0O2C(CHz3)3, -COCH(OH)CHs, -CONHz, —
CONHCHjs, -CON(CHzs)2, —C(CH3)2CONH2, —-NH2, -NHCH3s, -N(CH3)2, -NHCOCH3, —
N(CH3z)COCH3, -NHS(0)2CHs, —~N(CH3)C(CH3)2CONH2, —N(CH3)CH2CH2S(0).CHs, —
NHC(=NH)H, —-NHC(=NH)CH3, -NHC(=NH)NHz, -NHC(=O)NH2, —-NO3, =0, —OH, —OCHj,
—OCH,CH3z, -OCH>CH20CH3z, -OCH>CH>0H, —OCH>CH>N(CHz)2, —O(CH2CH20)—
(CH2)mCO2H, —O(CH2CH20)nH, —OP(O)(OH)2, —S(0)2N(CH3)2, —SCH3s, —S(0)2CHs, and —
S(O)zH.

2. The immunoconjugate of claim 1 wherein the antibody is an antibody construct
that has an antigen binding domain that binds to a target selected from PD-L1, HER2, CEA
and TROP2.

3. The immunoconjugate of claim 2 wherein the antibody is selected from the

group consisting of atezolizumab, durvalumab, and-avelumab, trastuzumab, pertuzumab,

labetuzumab, and sacituzumab or a biosimilar or a biobetter thereof.
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104.  The immunoconjugate of any one of claims 1 to 9-3 wherein X' is a bond, and R?

is H.

115.  The immunoconjugate of any one of claims 1 to 9-3 wherein X? is a bond, and R?
is C1-Cs alkyl.

126.  The immunoconjugate of any one of claims 1 to 9-3 wherein X? and X® are each
a bond, and R? and R? are independently selected from C;-Cs alkyl, -O—(C1-C12 alkyl), —(Ci-
C12 alkyldiyl)—ORS, —(C1-Cs alkyldiyl)~N(R%)CO2RS, —(C1-C12 alkyl)~OC(O)N(R®)2, —O—(Cs-
C12 alkyl)-N(R)CO2RS, and —~O—(C1-Ci2 alkyl)—~OC(O)N(R%)z.

137.  The immunoconjugate of claim 42-6 wherein R? is C1-Cs alkyl and R® is —(C1-Cs
alkyldiyl)~N(R®)CO2R*,

148.  The immunoconjugate of claim £2-6 wherein R? is -CH2CH,CHj3 and R® is
selected from —CH>CH2CH>NHCO>(t-Bu), —-OCH2CH>NHCO>(cyclobutyl), and —
CH>CH2CH2NHCO(cyclobutyl).

159.  The immunoconjugate of claim £2-6 wherein R? and R? are each independently
selected from —CH>CH,CH3, -OCH>CH3, —-OCH,CF3, —-CH>CH>CF3;, -OCH>CH-0H, and —
CH2CH2CH20H.

1610. The immunoconjugate of claim 12-6 wherein R and R® are each —CH,CH,CHs.

1711. The immunoconjugate of claim 12-6 wherein R? is ~-CH,CH2CHs and R® is —
OCH2CHs.

1812. The immunoconjugate of any one of claims 1 to 9-3 wherein X3-R? is selected

from the group consisting of:
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1913. The immunoconjugate of any one of claims 1 to 9-3 where R? or R? is attached to

5 2014. The immunoconjugate of claim £9-13 wherein X3-R3-L is selected from the

group consisting of:
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where the wavy line indicates the point of attachment to N.
2115. The immunoconjugate of any one of claims 1 to 9-3 wherein R* is C1-C12 alkyl.

5 2216. The immunoconjugate of any one of claims 1 to 9-3 wherein R* is —(C1-Ca2

alkyldiyl)-N(R®)—*; where the asterisk * indicates the attachment site of L.

2317. The immunoconjugate of any one of claims 1 to 9-3 wherein L is —C(=0)-PEG-
or —C(=0)-PEG-C(=0)-.

2418. The immunoconjugate of any one of claims 1 to 9-3 wherein L is attached to a
10  cysteine thiol of the antibody.

2519. The immunoconjugate of any one of claims 1 to 9-3 wherein for the PEG, mis 1
or 2, and n is an integer from 2 to 10.

2620. The immunoconjugate of claim 25-19 wherein n is 10.

15
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28— Theimmunoconjugate-of claim-27 wherein- AA and-AA-are-independenthy
selected from H, —CH3z, —CH{CHa),, —CH(CsHs), —CH,CH,CH,CH,NH>,
L I A
Siot e A s bopneenbnedl e sl nn ne e

5 . i i i i 15 —CH{CH: o and- Al s
—CHCHCHNHC(ONH,-

I 1-and-AAq-are-independently
e 2SOH-and—CH.OROH-

O

5555 (T /\I/\o)kssss
~ N
YL

whereir-AAand-AA: i
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10 3#21. The immunoconjugate of any one of claims 1 to 9-3 wherein L is selected from

the structures:
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where the wavy line indicates the attachment to R°.

3822. The immunoconjugate of any one of claims 1 to 9-3 selected from Formulae la-

Ab—L—N(R®)-(C4-Cy, alkyldiy)—N_

Ab—L—N(R%)-(C4-C+5 aIkyIdin)/
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Ab—L—N(R5)-(C4-C15 alkyldiyl)—N

Ab—1L—N(R®)-(C4-C1, aIkyIdin)/

o—-N
R

3923. The immunoconjugate of any one of claims 1 to 9-3 selected from Formulae le-Il:

Pg;
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4024. A 5-aminopyrazoloazepine-linker compound selected from formulas lla and I1b:

Ia Ib;

wherein X!, X2, and X3 are independently selected from the group consisting of a bond,
C(=0), C(=0)N(R®), O, N(R), S, S(0)2, and S(O):N(R®);

R?, R?, R®, and R* are independently selected from the group consisting of H, C1-Ca2
alkyl, C>-Ce alkenyl, C»-Cs alkynyl, Cs-C12 carbocyclyl, Cs-Coo aryl, C2-Cgq heterocyclyl, and
C1-Coo heteroaryl, where alkyl, alkenyl, alkynyl, carbocyclyl, aryl, heterocyclyl, and heteroaryl
are independently and optionally substituted with one or more groups selected from:

—(C1-C12 alkyldiyl)-N(R®)—*;

—(C1-C12 alkyldiyl)-N(R®);

—(C1-C12 alkyldiyl)-OR®;

—(C3-Cy2 carbocyclyl);

—(C3-Cy2 carbocyclyl)—*;

—(C3-Ca12 carbocyclyl)—(C1-Ci2 alkyldiyl)-NR>—*;

—(C3-C12 carbocyclyl)—(C1-C12 alkyldiyl)-N(R%)z;

—(C3-C12 carbocyclyl)-NR5>—C(=NR*)NR>—*;
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—(Ce-Coo aryl);

—(Cs-Coo aryldiyl)—*;

—(Cg-Coo aryldiyl)-N(R®)-*;

—(Cé-C2o aryldiyl)—(C1-C12 alkyldiyl)-N(R®)-*;

—(Ce-Coo aryldiyl)—(C1-Ca2 alkyldiyl)—(C2-Coo heterocyclyldiyl)—*;
—(Ce-C20 aryldiyl)—(C1-C12 alkyldiyl)-N(R%)2;

—(Cs-C20 aryldiyl)—(C1-Ci2 alkyldiyl)-NR°~C(=NR**)N(R®)—*;
—(C2-Co0 heterocyclyl);

—(C2-Cx0 heterocyclyl)—*;

—(C2-Cy heterocyclyl)—(C1-Ci2 alkyldiyl)-NR>—*;

—(C2-Cy heterocyclyl)—(C1-Ci2 alkyldiyl)-N(R>);

—(C2-Cy heterocyclyl)-C(=0)—(C1-C12 alkyldiyl)-N(R®)—*;
—(C2-Cq heterocyclyl)-NR°-C(=NR>*)NR>-*;

—(C2-Cy heterocyclyl)-NR°—(Cs-C2o aryldiyl)—(C1-Ci2 alkyldiyl)-N(R®)-*;
—(C2-Co heterocyclyl)—(Cs-Coo aryldiyl)—*;

—(C1-Coo heteroaryl);

—(C1-Cx0 heteroaryldiyl)—*;

—(C1-Cyo heteroaryldiyl)—(C1-C12 alkyldiyl)-N(R®%)—*;
—(C1-C2o heteroaryldiyl)—(C1-C12 alkyldiyl)-N(R®);

—(C1-C20 heteroaryldiyl)-NR°>-C(=NR>*)N(R®)-*;

—(C1-C2o heteroaryldiyl)-N(R®)C(=0)—(C1-C1. alkyldiy)-N(R®)—*;
—C(=0)-*;

—C(=0)—(C1-C12 alkyldiyl)-N(R®>)-*;

—C(=0)—(C2-Cxo heterocyclyldiyl)—*;

~C(=O)N(R%z;

~C(=O)N(RY)—*;

—~C(=0)N(R®)—(C1-C12 alkyldiyl)—*;

—~C(=0)N(R®)—(C1-C12 alkyldiyl)-C(=O)N(R®)—*;
—~C(=0)N(R®)—(C1-C12 alkyldiyl)-N(R%)C(=0)R;
—~C(=0)N(R®)—(C1-C12 alkyldiyl)-N(R®)C(=0)N(R®);;
—~C(=0)NR°~(C1-C12 alkyldiyl)-N(R®)CO2R®;
—~C(=0)NR®~(C1-C12 alkyldiyl)-N(R%)C(=NR**)N(R®);;

—C(=0)NR®~(C1-C1> alkyldiyl)~NRSC(=NR%)RS;
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—C(=0)NR®~(C1-Cs alkyldiyl)-NR>(C,-Cs heteroaryl);

—~C(=0)NR®~(C1-Cy heteroaryldiyl)-N(R®)—*;

—~C(=0O)NR®~(C1-Cxo heteroaryldiyl)—*;

—~C(=0)NR®~(C1-Cy heteroaryldiyl)—(C1-Ci2 alkyldiyl)-N(R®);

—C(=0)NR®~(C1-Cy heteroaryldiyl)—(C2-C20 heterocyclyldiyl)-C(=0)NR>~(C1-C1.

alkyldiyl)-NR®-*;

—N(R®):;

-N(R%)-*;

~N(R®)C(=O)R®;

-N(R®)C(=0)-*;

-N(R®)C(=O)N(R®)z;

~N(R®)C(=O0)N(R*)-*;

~-N(R®)CO:R®;

—N(R®%)CO2(R%)-*;

—NR®C(=NR%*)N(R®);

—NR5C(=NR5%)N(R®)—*;

~NR5C(=NR%))R5;

—N(R®)C(=0)—(C1-C12 alkyldiyl)-N(R>)—*;

—N(R®)—(C2-Cs heteroaryl);

~N(R®)-S(=0)2—(C1-Ca alkyl);

—0—(C1-Cy2 alkyl);

—0—(C1-C12 alkyldiyl)-N(R®)2;

—0—(C1-C12 alkyldiyl)-N(R®%)—*;

—OC(=0)N(R®);;

~OC(=O)N(R%)-*;

—S(=0)2—(C2-C2o heterocyclyldiyl)—*;

—S(=0)2—(C2-C20 heterocyclyldiyl)—(C1-C12 alkyldiyl)-N(R®)z;

—S(=0)2—(C2-C20 heterocyclyldiyl)—(C1-Ci2 alkyldiyl)-NR>—*; and

—S(=0)2—(C2-Cxo heterocyclyldiyl)—(C1-Cy12 alkyldiyl)-OH,;

or R? and R® together form a 5- or 6-membered heterocyclyl ring;

R® is selected from the group consisting of H, C¢-Cy aryl, Cs-C12 carbocyclyl, C2-Czo
heterocyclyl, Cs-Czo aryldiyl, C1-Ci2 alkyl, and C1-C12 alkyldiyl, or two R® groups together

form a 5- or 6-membered heterocyclyl ring;
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R is selected from the group consisting of Cg-Czo aryl and C1-Czo heteroaryl;
where the asterisk * indicates the attachment site of L, and where one of R, R?, R® and
R* is attached to L:

L is the linker selected from the group consisting of:
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Q-C(=0)-PEG-;
Q-C(=0)-PEG-C(=0)N(R®)—(C1-C1. alkyldiyl)-C(=0)-Gluc—;
Q-C(=0)-PEG-0-;
Q-C(=0)-PEG-0-C(=0)-;
Q-C(=0)-PEG-C(=0)-;
Q-C(=0)-PEG-C(=0)-PEP-;
Q-C(=0)-PEG-N(R®)-;
Q-C(=0)-PEG-N(R®)-C(=0)-;
Q-C(=0)-PEG-N(R®)-PEG-C(=0)-PEP-;
Q-C(=0)-PEG-N*(R%),-PEG-C(=0)-PEP-;
Q-C(=0)-PEG-C(=0)-PEP-N(R®)-(C1-C12 alkyldiyl)—;
Q-C(=0)-PEG-C(=0)-PEP-N(R®)-(C1-C12 alkyldiyl)N(R®)C(=0)—(C2-Cs
monoheterocyclyldiyl)—;
Q-C(=0)-PEG-SS—(C1-C1. alkyldiyl)-OC(=0)-;
Q-C(=0)-PEG-SS—(C1-Cy2 alkyldiyl)-C(=0)-;
Q-C(=0)—(C1-C12 alkyldiyl)-C(=0)-PEP-;
Q-C(=0)—(C1-C12 alkyldiyl)~C(=0)—PEP-N(R®)—(C1-C12 alkyldiyl)—;
Q-C(=0)—(C1-C12 alkyldiyl)~C(=0)—PEP-N(R®)—(C1-Ci2 alkyldiyl)-N(R®)-
C(=0);
Q-C(=0)—(C1-C12 alkyldiyl)~C(=0)—PEP-N(R®)—(C1-C12 alkyldiyl)—
N(R®)C(=0)—(C2-Cs monoheterocyclyldiyl)—;
Q—(CH2)m—C(=0)N(R®)-PEG-;
Q-(CH2)m—C(=0)N(R®)-PEG-C(=0)N(R®)—(C1-C1. alkyldiyl)-C(=0)-Gluc—;
Q—(CH2)m—C(=0)N(R®)-PEG-O-;
Q-(CH2)m—C(=0)N(R®)-PEG-0O-C(=0)-;
Q-(CH2)m—C(=0)N(R®)-PEG-C(=0)-;
Q—(CH2)m—C(=0)N(R®)—PEG-N(R%)—;
Q—(CH2)m—C(=0)N(R®)-PEG-N(R%)-C(=0)-;
Q—(CH2)m—C(=0)N(R®)-PEG-C(=0)—-PEP-;
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Q—(CH2)m—C(=0)N(R®)-PEG-SS—(C1-C12 alkyldiyl)-OC(=0)-;
Q—(CH2)m—C(=0)-PEP-N(R®)—(C1-C12 alkyldiyl)—;
Q-(CH2)m—C(=0)-PEP-N(R®)—(C1-C12 alkyldiyl)N(R®)C(=0)-; and
Q-(CH2)m—C(=0)-PEP-N(R®—(C1-C12 alkyldiyl)N(R®)C(=0)—(C2-Cs
5 monoheterocyclyldiyl)—;
R® is independently H or C1-Cs alkyl;
PEG has the formula: —-(CH2CH20),—(CH2)m—; m is an integer from 1 to 5, and n is an
integer from 2 to 50;

Gluc has the formula:

NS

OH
O

HO OH

10 O OH :

PEP has the formula:

where AA is independently selected from a natural or unnatural amino acid side chain, or
one or more of AA, and an adjacent nitrogen atom form a 5-membered ring proline amino acid,
15  and the wavy line indicates a point of attachment;
Cyc is selected from Ce-Cyo aryldiyl and C1-Cyo heteroaryldiyl, optionally substituted
with one or more groups selected from F, Cl, NO2, -OH, —OCHjs, and a glucuronic acid having
the structure:

[VaVaVAVAN

O._O. _CO,H

OH

20 R’ is selected from the group consisting of -CH(R®)O-, ~CHz—, -CH2N(R®)-, and —
CH(R®)O-C(=0)-, where R? is selected from H, C1-Cs alkyl, C(=0)-C1-Cs alkyl, and —
C(=0O)N(R®),, where R? is independently selected from the group consisting of H, C1-Ca2 alkyl,
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and —(CH2CH20),—(CH2)m—OH, where m is an integer from 1 to 5, and n is an integer from 2 to
50, or two R® groups together form a 5- or 6-membered heterocyclyl ring;

y is an integer from 2 to 12;

zisOor1; and

Q is selected from the group consisting of N-hydroxysuccinimidyl, N-

hydroxysulfosuccinimidyl, maleimide, and phenoxy substituted with one or more groups

independently selected from F, Cl, NO2, and SOs ;

where alkyl, alkyldiyl, alkenyl, alkenyldiyl, alkynyl, alkynyldiyl, aryl, aryldiyl
carbocyclyl, carbocyclyldiyl, heterocyclyl, heterocyclyldiyl, heteroaryl, and heteroaryldiyl are
optionally substituted with one or more groups independently selected from F, CI, Br, I, —-CN, —
CHs, —-CH>CHs, -CH=CH>, —-C=CH, —C=CCH3, —-CH>CH>CH3, —-CH(CH3),, -CH2CH(CH3)>,
—CH20H, —CH20CHj3, -CH2CH.0H, —-C(CHz3).0H, -CH(OH)CH(CHj3)2, -C(CH3)2.CH20H, —
CH>CH2S0,CH3s, —CH20P(O)(OH)2, —CH2F, —CHF», —CF3, -CH2CF3, —-CH>CHF>, —
CH(CH3)CN, —C(CH3)2CN, ~CH2CN, ~CH;NHa, ~CH2NHSO2CHs, ~CH,NHCH3, —
CH2N(CHs)2, —CO2H, —-COCHs, —CO2CH3, -CO,C(CHz3)3, -COCH(OH)CH3s, -CONHa, —
CONHCHjs, -CON(CHzs)2, -C(CH3)2CONH2, —-NH2, -NHCH3s, -N(CH3)2, -NHCOCH3, —
N(CH3z)COCH3, ~NHS(0)2CHs, —~N(CH3)C(CH3)2CONH2, —~N(CH3)CH2CH2S(0).CHs, —
NHC(=NH)H, —-NHC(=NH)CHs, -NHC(=NH)NHz, -NHC(=O)NH2, —-NO3, =0, —OH, —OCHj,
—OCH>CH3z, -OCH>CH>0CH3z, -OCH>CH>0H, —OCH>CH2N(CHz)2, —O(CH2CH20)—
(CH2)mCO2H, —O(CH2CH20)nH, —OP(O)(OH)z2, —S(0)2N(CHz3)2, —SCH3s, —S(0)2CHs, and —
S(O)zH.

4125. The 5-amino-pyrazoloazepine-linker compound of claim 40-24 wherein X! is a
bond, and Rt is H.

4226. The 5-amino-pyrazoloazepine-linker compound of claim 40-24 wherein X2 is a

bond, and R? is C1-Cs alkyl.

4327. The 5-amino-pyrazoloazepine-linker compound of claim 40-24 wherein X? and
X3 are each a bond, and R? and R® are independently selected from C1-Cg alkyl, -O—(C1-C12
alkyl), —(C1-C12 alkyldiyl)-OR®, —(C1-Cs alkyldiyl)-N(R®)CO2R®, —(C1-C12 alkyl)—
OC(O)N(R?)2, —O—(C1-Ca12 alkyl)-N(R°)CO2R®, and —O—(C1-C12 alkyl)-OC(O)N(R®)z.

4428. The 5-amino-pyrazoloazepine-linker compound of claim 43-27 wherein R? is C;-
Cs alkyl and R® is —(C1-Cg alkyldiyl)-N(R%)CO2R*.
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4529. The 5-amino-pyrazoloazepine-linker compound of claim 43-27 wherein R? is —
CH2CH2CHjs and R? is selected from —CH2CH2CH2NHCO(t-Bu), —
OCH2CH2NHCO2(cyclobutyl), and -CH2CH2CH2NHCO2(cyclobutyl).

4630. The 5-amino-pyrazoloazepine-linker compound of claim 43-27 wherein R? and
R3 are each independently selected from —CH>CH,CH3, -OCH>CH3s, —-OCH,CF3, -CH2CH,CFs3, —
OCH2CH20H, and -CH2CH>CH,0OH.

4731. The 5-amino-pyrazoloazepine-linker compound of claim 43-27 wherein R? and
R3 are each —CH2CH,CHs.

4832. The 5-amino-pyrazoloazepine-linker compound of claim 43-27 wherein R? is —

CH>CH>CH3 and R® is -OCH>CHis.

4933. The 5-amino-pyrazoloazepine-linker compound of claim 40-24 wherein X3-R3 is

selected from the group consisting of:

g\x3 JF\XZ ,ﬁ“\xz " \xZ - \xZ
Zo NH NH :/\NH NH
O:/\NH O:<NH O:/\NH ’ N O;</N'4
SR
3 \X3 JEN y s \x3 Hﬁ\xs Jﬁd\xa
ZNH ZNH KZNH HFZNH i
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5034. The 5-amino-pyrazoloazepine-linker compound of claim 40-24 where R? or R® is

attached to L.

5135. The 5-amino-pyrazoloazepine-linker compound of claim 40-24 wherein X3-R3-L

is selected from the group consisting of:

T, M,
/ /s
X3 XZ
ZNH NH

O:S/:O N§<

/ go
L
L
", ",
/ /
O fo!
.
[ N N-
. N
N\ \
L L

/)\Z/\/ﬁ\;

@)
z

—
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where the wavy line indicates the point of attachment to N.

5236. The 5-amino-pyrazoloazepine-linker compound of claim 40-24 wherein R* is C1-
Cyo alkyl.

5337. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 wherein R* is —

(C1-C12 alkyldiyl)-N(R®)—*; where the asterisk * indicates the attachment site of L.

5438. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 wherein L is —
C(=0)-PEG- or —C(=0)-PEG-C(=0)-.

5539. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 wherein for the
PEG, mis 1or 2, and nis an integer from 2 to 10.

5640. The 5-amino-pyrazoloazepine-linker compound of claim 55-39 wherein n is 10.

AL are , 35— CH{CHR) o —CH{CsHs);
—CHCHCHCHoNH—CHCHCHoNHEINEGNH —CHCH(CHR)CH3,—CH2SO3H-and
—CHCHCHNHCE(ONH - 0- AL -aRrd-AAL
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6741. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 wherein L is

5 selected from the structures:
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where the wavy line indicates the attachment to one of R, R?, R® and R*.

6842. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 selected from

Formulae lla-11d:

Q——L—N(R®)-(C4-C1, alkyldiy)—N_

la;

170



Q——L—N(R®)-(C4-Cy alkyldiy)—N_

Q——L—N(R5)-(C+-C1, alkyldiyl)”

o-N

~{
llc; and

6943. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 selected from

Formulae lle-IlI:

lle;

llg; Ih;

N
1i; ( M 1j;
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7044. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 wherein Q is

selected from:

0 _ (0] (@) F F
038
et Qe G O
) , ¢ : 0 , F F ,
R F N
et ot e
’ - . , and = o |

7445, The 5-amino-pyrazoloazepine-linker compound of claim 78-44 wherein Q is

5  phenoxy substituted with one or more F.

7#246. The 5-amino-pyrazoloazepine-linker compound of claim #+-45 wherein Q is
2,3,5,6-tetrafluorophenoxy.

#347. The 5-amino-pyrazoloazepine-linker compound of claim 76-44 wherein Q is

maleimide.

10 7448. The 5-amino-pyrazoloazepine-linker compound of claim 46-24 selected from
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7549. An immunoconjugate prepared by conjugation of an antibody with a 5-amino-

pyrazoloazepine-linker compound of claim 4624.

5 #650. A pharmaceutical composition comprising a therapeutically effective amount of
an immunoconjugate according to any one of claims 1-39-23 and one or more pharmaceutically

acceptable diluent, vehicle, carrier, or excipient.
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5188. Use of an immunoconjugate according to any one of claims 1 to 36-20 for

treating cancer.

8952. A method of preparing an immunoconjugate of Formula I of claim 1 wherein a
5-amino-pyrazoloazepine-linker compound of Formula Il of claim 490-24 is conjugated with the

antibody
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