enhanced permeability and retention mechanism. However, barriers of using such targeted
deliveries include fast clearance of foreign particles from the blood, and technological
hindrances in obtaining highly standardized, pharmaceutically acceptable drug delivery

systems with the necessary specificity and selectivity for binding tumor cells.

[0005] Thus, a need exists for targeted anti-proliferative compounds.
SUMMARY
[0006] The present invention refers to subject matter as defined in the attached set of

claims. The present disclosure relates-to-describes conjugate compounds represented by the

following structural formula (I):

I Zy— A W—— X ——Y ——Z,—D
a D

wherein:

L is absent or a ligand;

further wherein:

when L is a ligand, L is capable of binding to a cell or cell population;

a is an integer from 1 to 10;

7, and Z, are each independently absent or a spacer;

D is a Biologically Active Molecule;

A 1s a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;

W is absent, -O-, -S-, -CRsR¢-, -NRy-;

further wherein: R4, Rs, and Rg are each independently H, or a substituted or
unsubstituted: alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

X is absent, aryl, heteroaryl, cycloalkyl, heterocyclyl, wherein aryl, heteroaryl,
cycloalkyl, and heterocyclyl are optionally substituted; and

Y is absent, or a spacer.

[0006a] In one aspestexample, there is previded-described a compound of the following

formula



-C(=0)-N(R4)-C(=0)-, or -O-C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl are optionally substituted;

R;7 is selected from the group consisting of O, S, NRg, and CR5Rg ;

Rys is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl,
aryl, heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl are optionally substituted;

R4, Rs, Rg and Ry are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

R4, ismethyl;
pl, p2 and p3 are each independently 0, or an integer from 1 to 100; and

xis 0, 1 or 2.

[0007] The present disclosure also prevides-describes linker-biologically active
compounds represented by the following structural formula (V):
Z,—A—W—X—Y—Z,—D V)
wherein:
Z, and Z; are each independently absent or a spacer;

D is a Biologically Active Molecule;
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A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;

W is absent, -O-, -S-, -CR5R¢-, -NRy-;

further wherein: R4, Rs, and R are each independently H, or a substituted or
unsubstituted: alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

X is absent, aryl, heteroaryl, cycloalkyl, heterocyclyl, wherein aryl, heteroaryl,
cycloalkyl, and heterocyclyl are optionally substituted; and

Y is absent, or a spacer.

J [0008] The present disclosure also presides-describes linkers represented by the

following structural formula (VI).

I [0009] In one emvedimensexample, the linker compounds is represented by formula (VI):
Z—A—W—X—Y—72, (VI)
wherein:

Z, and Z,; are each independently absent or a spacer;

A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;

W is absent, -O-, -S-, -CRsR¢-, -NRy-;

X is absent, aryl, heteroaryl, cycloalkyl, heterocyclyl, wherein aryl, heteroaryl,
cycloalkyl, and heterocyclyl are optionally substituted;

Rz
A4 /“\ A3
“Li/ R Ry \;
Y is absent, , Or

A4"""“A5
Aq
i

wherein A, Az, Ry and R3 are each independently absent, an amino acid, a peptide

As
g Ry \f

having 2-20 amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl,
a heterocyclyl, -CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -O-C(=0)-O-, -C(=0)-
(CHwp1-, -C(=0)-0-(CHx)p1-, -(CHy)p1-C(=0)-, -(CHy)p1-C(=0)-O-, -(O-(CHz2)p2-)p3-, -
((CH2)p2-0-)p3-, -C(=S)-, -C(=S)-S-, -S-C(=S)-, -C(=S)-NH-, -S-C(=S)-8-, -S-, -SO-, -SO;-, -
NR4-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0O)-



N(R4)-C(=0)-, -O-C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl are optionally substituted;

Asand As are each independently —O-, -S-, -NR -, -CR5R¢-;

R;7 is selected from the group consisting of O, S, NR 5, CR5Rs;

Ryg is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl,
aryl, heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl are optionally substituted;

R4, Rs,Rg and Ry are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

pl, p2 and p3 are each independently 0, or an integer from 1 to 100; and

x1is 0, 1 or 2.

[0010] In one aspeetexample, the disclosure prevides-describes compounds of formula
(VI), wherein Z, is represented by the following structural formula:

~Zon-Zop-Zoc-Zop-,

wherein:

Zon, Lop, Zoc and Zypp are each independently absent, an amino acid, a peptide having
2-20 amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a
heterocyclyl, -CRsR¢-, -O-, -C(=0O)-, -O-C(=0)-, -C(=0)-0O-, -O-C(=0)-0-, -C(=0)-(CHy)p1,
-C(=0)-0-(CHy)p1, -(CH)p1-C(=0)-, -(CH)p1-C(=0)-O-, ~(O=(CHa)p-)ps-, ~((CHa)po-0-)ps-
C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SOy-, -NRy-, -N(Ry)-
C(=0)N(Ry)-, -N(R9)-C(=0)O-, -N(Ry)-C(=O)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0}-, -O-

O O
/

C(=0)-N(Ry), -O-C(=8)-N(Ry4)-, -C(=S)-N(R4)-, -N=C=S§, -N=C=0, O or O

1

wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted and R4, Rs, R and Rg are each independently H, or a substituted or unsubstituted:
alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl.

[0011] In another aspeetexample, the present disclosure also relates-to-describes a
pharmaceutical composition comprising a therapeutically effective amount of a compound as

disclosed above or a pharmaceutically



acceptable salt thereof and one or more pharmaceutically acceptable carriers, diluents, or

excipients.

[0012] In another aspeetexample, the present disclosure also prevides-describes an ex vivo
method of reducing, retarding or stopping an abnormal cell growth comprising contacting the
abnormalcell with a compound_as disclosed above, in an amount sufficient to retard, reduce
or stop the abnormal cell growth, and wherein the abnormal cell growth is retarded, reduced
or stopped.

[0013] In another aspeetexample, the present disclosure also prevides-describes an ex
vivo method of killing a cell, comprising contacting the cell with a compound_as disclosed
above, in an amount sufficient to kill the cell, and wherein the cell is killed.

[0014] The present disclosure also prevides-describes a method of treatment of a
medical disorder in an individual suffering from the medical disorder, comprising
administering to the individual an effective amount of a composition comprising a compound
of formula (I). [0014a] In another aspeet-example there is previded-disclosed use of a
composition comprising a compound as disclosed above in the manufacture of a medicament
for treating a medical disorder in an individual suffering from the medical disorder.

[0015] The present disclosure also prevides-describes a method of reducing tumor size,
stopping tumor size increase, reducing tumor proliferation, or preventing tumor proliferation
in an individual in need thereof comprising administering to the individual an effective
amount of a composition to reduce tumor size, stop tumor size increase, reduce tumor
proliferation, or prevent tumor proliferation, wherein the composition comprises a compound
of formula (I). [0015a] In another aspeetexample, there is previded-disclosed use of a
composition comprising a compound as disclosed above in the manufacture of a medicament
for reducing tumor size, stopping tumor size increase, reducing tumor proliferation, or
preventing tumor proliferation in an individual in need thereof comprising administering to
the individual an effective amount of a composition to reduce tumor size, stop tumor size
increase, reduce tumor proliferation, or prevent tumor proliferation.

[0016] The present disclosure also zelates-tedescribes precursor Biologically Active
Molecule-linker compounds as represented by formula (V). Compounds of formula (V)
provide building blocks for conjugate compounds of formula (I). In addition, compounds of
formula (V) may be provided as compositions, pharmaceutical compositions and

pharmaceutically acceptable salts thereof.



[0016a] In another aspestexample, there is previded-disclosed a compound of the

following formula

Ry7

Zz_A_""W\ ,A1 A
X ‘R%I\NR‘«,/-‘,

3 N

wherein:

Z, is represented by the following structural formula: —Zya-Zog-Zoc-Zop, wherein Zoa,
Zsp, Zoc and Zyp are each independently absent, an amino acid, a peptide having 2-20 amino
acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -
CR;sR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -O-C(=0)-0-, -C(=0)-(CHy)p1, -C(=0)-0O-
(CHYp1, -(CHy)p1-C(=0)-, -(CHy)p1-C(=0)-O-, -(O~(CH2)p2-)p3-, -((CH2)p2-0-)p3-, -C(=S)-, -
C(=S)-S-, -C(=5S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO;-, -NR4-, -N(R4)-C(=0)-
N(Rg)-, “N(R9)-C(=0)0-, -N(Ry)-C(=0)-, -C(=0)-N(Ry)-, -C(=0)-N(R4)-C(=O0)-, -O-C(=0)-

0] O

N(R4), -O-C(=S)-N(Ry4)-, -C(=S)-N(R4)-, -N=C=S, -N=C=0, O or O ;

A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;

W is -O-, -S-, -CRsR¢-, or -NR4-;

X isa substituted or unsubstituted: aryl, heteroaryl, cycloalkyl, or heterocyclyl; and

wherein A;, A3, and R; are each independently; an amino acid, a peptide having 2-20
amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a
heterocyclyl, -CR;sR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -O-C(=0)-0-,
-C(=0)-(CH,)pr-,
-C(=0)-0~(CH,)p1+, «(CH)p1-C(=0)-, ~(CH,)pi-C(=0)-O-, ~(O~(CHa)ga-)ps, ~((CHa)p-O-)ps-,
-C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO;-, -NRy-,
-N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(Rq4)-
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C(=0)-, or -O-C(=0)-NRs-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl is optionally substituted;

Ry7 is selected from the group consisting of O, S, NRs, or CRsRg;

Rig is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl,
aryl, heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl are optionally substituted;

R4, Rs,Rg and Ry are each independently H, or a substituted or unsubstitﬁted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

R4, 1s methyl;

pl, p2 and p3 are each independently 0, or an integer from 1 to 100; and

xis 0, 1 or 2.

[0016b] In another aspeetexample, there is previded-disclosed a compound of the

following formula:

HaC S
CH, O Hj

A
H—NRgy~ %\On’N\_;/&o
CHsy

wherein:

As, is each independently an amino acid, a peptide having 2-20 amino acids, an alkyl,
an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsR¢-, -O-, -
C(=0)-, -O-C(=0)-, -C(=0)-0-, -0-C(=0)-0-,

“C(=0)-(CH,)p1--C(=0)-O-(CHy)p1, (CH)p1-C(=0)-, ~(CHy)pt-C(=0)-0-, ~(O-(CHa)pa- )y
-((CH2)p2-0-)p3-, -C(=8S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -8-C(=S)-S-, -S-, -SO-, -SO»-,
-NR4-,-N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-,
-C(=0)-N(R4)-C(=0)-, or -O-C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl are optionally substituted; and

pl, p2 and p3 are each independently 0, or an integer from 1 to 100;

x1s0,1or2;

R4, Rs,Re and Ry are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; and

R4, is methyl.
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[0016¢] In another aspeetexample, there is provided-disclosed a compound having a

structure selected from one member of the group consisting of

, and

HN
[0016d] In another aspeetexample, there is previded-disclosed a compound having the
following structure:
o) H O
N N\Y)LN
\ H

[0016e] In another aspeetexample, there is previded-disclosed a compound having the

following structure:

0)

YNHz

CHj;

NH
o) 0
H H
o A o} o}
0 H,C” O CH,
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[0016f] In another aspeetexample, there is provided-disclosed an antibody-drug

conjugate comprising an antibody or antigen-binding fragment thereof conjugated to a

payload of the following formula:

O CH,

[0017] The present disclosure further includes the use of any of the compositions comprising
compounds of formula (I) and/or pharmaceutical formulations in the manufacture of a
medicament for the treatment, prevention and/or amelioration of a medical disorder.

[0018] The present disclosure further includes the use of any of the compositions comprising
compounds of formula (I) and/or pharmaceutical formulations in the manufacture of a

medicament for the treatment, prevention and/or amelioration of a tumor.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1-8 depict the results of cell viability assays in which various cancer cell lines were

grown in vitro and treated with serial dilutions of antibodies, free drug, or
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Claims:

1. A compound of the following formula

wherein:

Lis aLigand,
wherein:
L is capable of binding to a cell or cell populagion;

a1$ an integer from 1 to 10;

Z; is represented by the following strictural formula: ~Zsa-Zop-Zoc-Zon, Wherein Zy,,
Z28, Zoc and Zyp are each independently absent, an amino acid, a peptide having 2-20 amino
cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsRs-
, -0-, -C(=0)-, -0-C(=0)-, -C(=0)50-, ~-0-C(=0)-0-, -C(=0)-(CHy)pi1, -C(=O)-O-(CHy)p1, -
(CHu)p1-C(=0)-, ~(CHy)pi-C(=0)L0-, ~(O-(CHa)go-Yps-, (CH)-0-Ypir,
-C(=S)-, ~C(=S)-S-, -»C(zS)Zvﬂ—, -§-C(=8)-, -S-C(=8)-S-, -8-, -SO-, -SO,-, -NR4-,
N(R4)-C(=0)-N(Rs)-, -NR)-C(=0)O-, -N(R4}-C(=0)-, -C(=0)-N(Ry)-,
-C(=0)N(Rg)-C(=0)-,0-C(=0)-N(Rg), -O-C(=8)-N(Rs)-, -C(=S)-N(R4)-, N=C=S,

acids, an alkyl, an alkynyl, an alkenyl,

A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;
/W is -O-, -S-, -CRsR¢-, or -NR4-;
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X is aryl, heteroaryl, cycloalkyl, or heterocyclyl, wherein aryl, heteroaryl, cycloalkyl, and
heterocyclyl are optionally substituted;

wherein Aj, Aj, and R, are each independentlyan amino acid, a peptide having 220
amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a hetérocyclyl, -
CR;R¢-, -O-, -C(=0)~, ~0-C(=0)-, -C(=0)-0-, -0O-C(=0)-0-,
-C(=0)-(CHpri-, -C(=0)-0-(CHy)pi, «(CHy)p1-C(=0)-, (CHy)p;-C(=0)-O-, -(@~(CHa)pa-)ps-,
-((CH2)p2-O-)p3-, -C(=8)-, -C{=8)-8~, -S-C(=8)-, -C(=S)-NH-, -5-C(=8)-S-, £5-, -SO-, -50,-,
“NR4-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0}-, ‘C(:O)‘P((Rzz)“,
-C(=0)-N(R)-C(=0)-, or -O-C(=0)-NRy-, wherein alkyl, alkynyl, al éiyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl are optionally substituted;

Ry7 is selected from the group consisting of O, §, NRg, and CRsRs ;

Rug is selected from the group consisting of H, alkyl, dlkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, and acyl are optionally substituted;

Ru, Rs, Rg and Ry are each independefitly H, or a substituted or unsubstituted:
alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterotyclyl;
Ry, ismethyl;
pl, p2 and p3 are each independenyly 0, or an integer from 1 to 100; and

x180, 1 or2.
2. The compound of claim 1, wherein X, A;, As, and R; are unsubstituted .
3. The compound of claigh 1, wherein Aj; is methyl, ethyl, 1-propyl, 2-propyl, or 1-butyl.

4. The compound of claim 1, wherein L is capable of binding to a specifically targeted cell

population. /

5. The compound of claim I, wherein L is selected from the group consisting of proteins,
antibodies, fragments of antibodies, nucleic acids, antigen binding scaffolds, and

cafbohydrates.
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6. The compound of claim 5, wherein L is an antibody or a fragment thereof.

7. The compound of claim 6, wherein L is an antibody or fragment thereof that specifically

binds a tumor associated antigen.

8. The compound of claim 6, wherein the antibody or a fragment thereof comiprises a sulfur

group that is covalently attached with Z;.

9. The compound of claim 8, wherein the antibody or a fragment théreof comprises a sulfur

group that is covalently attached with Zya.
10. The compound of claim 1, wherein R; and Ryy are O.

11. The compound of claim 1, wherein A is an amino 4cid selected from the group consisting
of alanine, aspartic acid, glatamic acid, phenylglanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, glytamine, arginine, serine, threonine, valine,

tryptophan, tyrosine, cysteine, and citrullife.

12. The compound of claim 1, wherein/A is a peptide selected from the group consisting of
valine-citrulline, citrulline-valing] lysine-phenylalanine, phenylalanine-lysine, valine-
asparagine, asparagine-valing/ threonine-asparagine, serine-asparagine, agparagine-serine,
phenylalanine-asparagine, Asparagine-phenylalanine, leucine-asparagine, asparagine-
leucine, isoleucine-asparagine, asparagine-isoleucine, glycine-asparagine, asparagine-
glycine, glutamic acid- asparagine, asparagine-glutamic acid, citrulline-asparagine,

asparagine-citruline, alanine-asparagine, and asparagine-alanine.

13. The compoynd of claim 1, wherein X is an aryl selected from the group consisting of
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/

/
wherein Rg, Ry, Ry}, and Ry are each independently H, an alkyl, cycloaikyl, aryl //
heteroaryl, heterocyclyl, halogen, NR 3R 4, nitro, cyano, -OH, -O-C(=0)-Rs, -C(=0)-Rys,
—C(wO) -0-Ry3, C(=0)-NRi3 Ry4; and

further wherein, alkyl, cycloalkyl, aryl, heteroaryl and heterocyclyl are op‘nonally
substituted;
Ri3 and Ry4 are each independenily H or an optionally substifuted alkyl; and R;s 1s an
optionally substituted alkyl.

14. The compound of claim 9 having the following formula :

wherein:
Ab is an antibody or a fragment thereof;

AA-AA, is a peptide selected from the group consisting of valine-citrulline,

citrulline-valine, lysine-phenylalapine, phenylalanine-lysine, valine-asparagine,

asparagine-valine, threonine-agparagine, serine-asparagine,

asparagine-serine, phenylalgfiine-asparagine, asparagine-phenylalanine, leucine-asparagine,
asparagine-leucine, isoleuCine-asparagine, asparagine-isoleucine, glycine-asparagine,

asparagine-glycine, glftamic acid- asparagine, asparagine-glutamic acid, citrulline-asparagine,
asparagine-citrulling, alanine-asparagine, and asparagine-alanine;

a is an integer from 1 to 10,

q is 0,61 an integer from 1 to 5;




C(=0)~, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHy)yi-,

-C(=0)-0-(CHy)pt-, ~(CHy)p1-C(=0)-, ~(CHy)p1-C(=0)-0-, ~(O~(CH)pz-)p-, ~((CHa)p2-0-)ps-,
-C(=8)-, -C(=8)-8-, -C(=S)-NH-, -S-C(=S)-, -S-C(=8)-S-, -S-, -SO-, -SO4-, -NRy-,
"N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -NR4)-C(=0)-, -C(=0)-N(Ra)-, -C(=O)-N(Rs
-0O- C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl

are optionally substituted;
Ry7 is selected from the group consisting of O, S, NRjs, and CRsRg;
Ryg is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloglkyl, aryl, heteroaryl,
heterocyclyl, and acyl are optionally substituted,;

Ry, Rs, Rg and Ry are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

R, 1s methyl;

Ry, Ry, Ryy, and Ry, are each independently H, hafogen, NR 3R 14, nitro, cyano, ~-OH,
-0-C(=0)-R;s, -C(=0)-R;s, -C(=0)-0-Rys, -C(=0)-NR3 R4, or substituted or unsubstituted:
alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

Ry; and Rys are each independently H or/an optionally substituted alkyl; and R5 is an
optionally substituted alkyl;
pl, p2 and p3 are each independently 0, or an integer from 1 to 100;

xis 0, 1 or2

13. The compound of claim J4, wherein:
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16. The compound of claim 14, represented by the following structure:

17.

18.
19.

20.

21.

22.

23.

24,

0 NH, o E
NH bR
Q
o] 0]
H HaC'
S N/\/\/\H/N\)LN N CHs
/ H o *
o HaC™ “CHy hig :
o} O CHs

wherein Ab is an antibody or a fragment thereof.

The compound of claim 1, wherein A is a peptide cleavay a protease.
1

The compound of claim 1, wherein A 1s a peptide cleavable by a protease expressed in

tumor tissue.
The compound of claim 18, wherein the proteage is a cathepsin or a plasmin.

The pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1 or a pharmaceutjcally acceptable salt thereof and one or more

pharmaceutically acceptable carriegs, diluents, or excipients.

An ex vivo method of reducing, retarding or stopping an abnormal cell growth comprising
contacting the abnormal cefl with a compound of claim 1, in an amount sufficient to retard,
reduce or stop the abnop nal cell growth, and wherein the abnormal cell growth is retarded,

reduced or stopped. /

An ex vivo method of killing a cell, comprising contacting the cell with a compound of

claim 1, in 26 amount sufficient to kill the cell, and wherein the cell is killed.
The -_, of claim 22, wherein the cell is a tumor cell.

Use of a composition comprising a compound of claim 1 in the manufacture of a

/" medicament for treating a medical disorder in an individual suffering from the medical

disorder.
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25,

26.

27.

28.

29.

30.

31

The use of claim 24, wherein the individual is a mammal.

The use of claim 24, further comprising administering sequentially or consecutively’an

additional therapy.

The use of claim 26, wherein additional therapy is radiation therapy, chemotherapy, or a

combination of both.,

The use of claim 24, further comprising administering at least one ddditional therapeutic

agent.

The use of claim 24, wherein the medical disorder is selected from the group consisting of
tumors, cancers, infectious diseases, neurodegenerative/diseases, bone disorders, and

cardiovascular diseases.

Use of a composition comprising a compound ¢f claim 1 in the manufacture of a

medicament for reducing tumor size, stoppigg tumor size increase, reducing tumor
proliferation, or preventing tumor proliferation in an individual in need thereof comprising
administering to the individual an effective amount of a composition to reduce tumor size,

stop tumor size increase, reduce tuptor proliferation, or prevent tumor proliferation.

. A compound of the followingAformula

Z; is represented by the following structural formula: ~Zoa-Zop-Zoc-Zap, wherein Zo,,

Zoc and Zyp, are each independently absent, an amino acid, a peptide having 2-20 amino
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acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsR¢
, ~0-, -C(=0)-, -0-C(=0)-, -C(=0)-0O-, -O-C(=0)-0-, -C(=0)-(CHy)p1, -C(=0)-0-(CHy)p1, -

(CHyp1-C(=0)-~, ~(CHy)yp1-C(=0)-0-, ~(O-(CHajpa-)ps-, ~((CHo)pa-O-)ps-, -C(=8)-, -C(=5)-54 -
C(=8)-NH-, -8-C(=S)-, -8-C(=S)-8-, -8-, -8§0-, -8O2-, -NR4-, -N(Rg)-C(=0)-N(Rg)-, 74)-
C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(Ry4)-, -C(=0}-N(R4)}-C(=0}-, -0-C(=0)-N(R4),AO-C(=S)-

O 0O
; \N ; \N
3 /
N(R4)-, -C(=8)-N(Rg)-, -N=C=§, -N=C=0, O or O ;

A is a natural or non-natural amino acid, or a peptide compristhg 2-20 amino acids;

W is ~O-, -S-, -CRsR¢-, or -NRy-;

X isa substituted or unsubstituted: aryl, heteroaryl, cycldalkyl, or heterocyclyl; and

wherein Ay, As, and R, are each independently; an aino acid, a peptide having 2-20
amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -
CRsR¢-, -O-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -O-C(#0)-0-,

-C(=0)-(CH )y

-C(=0)-O-(CHp1-, «(CHy)p1-C(=0)-, «(CHy)yyE(=0)-0-, (O-(CHa)- Yy, -(CHa)po-O-ys,
-C(=8S)-, -C(=8)-8-, -C(=8)-NH-, -S-C(=8)-/~S-C(=8)-S-, -8-, -SO-, -SO3-, -NR4-,
-N(R4)-C(=0)-NRg)-, -N(R4)-C(=0)O-, N(R4)-C(=0)-, -C(=0}-N(Ry)-, -C(=0)-N(R4)-C(=0)-,
or -O-C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl
is optionally substituted;

Ry is selected from the group consisting of O, S, NRyg, or CR5Rg;

Ryg is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, ahd acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, and acyl dre optionally substimted;

R, Rs. R Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl /aryl, heteroaryl, or heterocyclyl;

Ry, is thethyl;

pl,/H2 and p3 are each independently 0, or an integer from 1 to 100; and

isQ, 1 or 2.
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32. The compound of claim 31, wherein:

A is a peptide selected from the group consisting of valine-citrulline, citrulline-valine,
lysine-phenylalanine, phenylalanine-lysine, valine-asparagine, asparagine-valine, /
threonine-asparagine, serine-asparagine, asparagine-serine, phenylalanine-asparagine,
asparagine-phenylalanine, leucine-asparagine, asparagine-leucine, isoleucine-asparagine,
asparagine-isoleucine, glycine-asparagine, asparagine-glycine,

glutamic acid- asparagine, asparagine-glutamic acid, citrulline-asparagine, aspangginemitrulﬁne,

/

alanine-asparagine, and asparagine-alanine; /
4

r‘”

X 1s an aryl selected from the group consisting of

Ryq Riz Ryj

s Ryq /

wherein Rg, Ryg, Ry, and RI are each independently) l{an alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, halogen, NR 3R 4, nitro, cyano, /6/ H, -O-C(=0)-Rys, -C(=0)-Rys,
-C(=0)-0-Rus, or -C(=0)-NR 3Ry, /

further wherein, alkyl, cycloalkyl, aryl, he’igtéaryl and heterocyclyl are optionally
substituted;

Ri3 and R4 are each independently H,6r an optionally substituted alkyl; and Rys is an

optionally substituted alkyl; and

33. The compound of claim 31, havifig a structure selected from one member of the group

consisting of




34. A compound of the following formula :

wherein:

-C(=0)-N(Rs)-
heteroaryl,

(=0)-, or ~O-C(=0)-NRy-, Wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heterocyclyl are optionally substituted; and

pl/p2 and p3 are each independently 0, or an integer from 1 to 100;

is0,1or2;
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R4, Rs, Rg and Ry are each independently H, or a substituted or unsubstituted: alkyl, /

alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; and /fl
Ra, 18 methyl. /
/
35. The compound of claim 34 wherein the compound is about 10 fold less cytoto/fngfi”c[’[than the
corresponding compound of claim 1. /
/
/
/

36. A compound of formula (X): /

whereir:
Ab is an antibody or a fragment

a is an integer from 1 to 10; /

A is a natural or non-nagliral amino acid, or a peptide comprising 2-20 amino acids;
W is, ~O-, -S-, ~CR56,or -NR4-;
X is aryl, heteroay 1, eycloalkyl, or heterocyclyl, wherein aryl, heteroaryl, cycloalkyl, and
heterocyclyl are .,o aﬂy substituted;
wherein A ‘ Aj, and R are each independently an amino acid, a peptide having 2-20
amino acids, a1 alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -

CRsR¢-, 0 ,«C(mO)h, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0O-, -C(=0}-(CHy)p1-, -C(=0)-0O-

77




wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, hetercaryl, and heterocyclyl are optionally /
substituted; /

Ry7 is selected from the group consisting of O, S, NRg, or CRsRy; //

7

Ryg is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl,/aryl,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, and acyl are optionally substituted;

R4, Rs, Rg and Rg are each independently H, or a substituted or unsubstitdted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

Ry, is methyl,

pl, p2 and p3 are each independently 0, or an integer from 1 10100,

xis 0, lor2; and

Z, is represented by the following structural formula: ~Zy4-Zop-Zoc-Zop, Wherein Zoa,
Zon, Zoc and Zyp are each independently absent, an amino acid, a peptide having 2-20 amino
acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsR-
, -0-, -C(=0)-, -0-C(=0}-, -C(=0)-0-, -0-C(=0)-0-, -L(=0)-(CHy)yp1, -C(=0)-O-(CHy)yp1, -
(CHOp-C(=0)-, ~(CHop1-C(=0)-0-, ~(O-(CHa)ya-Yyel, ~((CH)y-O-)psms ~C(=S)-, -C(=8)-S-, -
C(=8)-NH-, -8-C(=8)~, -S-C(=5)-8-, -S-, -SO-, -80,-, -NR4~, -N(R4)-C(=0)-N(Rg)-, -N(R4)-
C(=0)0-, -N(Ra)-C(=0)-, -C(=0)-N(Ry4)-, -C{=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -0-C(=8)-

wherein a 1s an integer from 1 to 10.
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38. The compound of claim 9 having the following formula :

wherein:

Ab is an antibody or a fragment thereof;

AA-AA, 1s a peptide selected from the group consisting of valine-citrulline, citrulline-
valine, lysine-phenylalanine, phenylalanine-lysine, valine-asparagine, asparagine-valine,
threonine-asparagine, serine-asparagine, asparaging-serine, phenylalanine-asparagine,
asparagine-phenylalanine, leucine-asparagine, géparagine-leucine, isoleucine-asparagine,
asparagine-isoleucine, glycine-asparagine, agparagine-glycine, glutamic acid- asparagine,
asparagine-ghatamic acid, citrulline-asparggine, asparagine-citrulline, alanine-asparagine, and
asparagine-alanine; '

a is an integer from 1 to 10;

q is 0 or an integer from V1o 5;

As, and R; are each independently an amino acid, a peptide having 2-20 amino acids, an
alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl; a heteroaryl, a heterocyclylheterocyclyl, -
CRsR¢-, ~O-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -O-C(=0)-0-,

-C(=0)-(CH gt <CEO)-O-(CHypi-, ~(CHp1-C(=0)-, ~(CHy)p1-C(=0)-0-, ~(O-(CHa)ya- )y,
-((CH)p2-0-)ps~, /C(=8)-, -C(=S)-8-, -C(=8)}-NH-, -8-C(=8)-, -8-C(=§)-8-, -8~, -SO-, -80O2-,
-NR4=, -N(R4}L(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-
C(=0)-, or ;O-C(=0)-NRys-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and
heterocyelyl are optionally substituted;

R7 is selected from the group consisting of O, S, NR g, or CRsRs;
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R4, Rs,Rg, and Rg are each independently H, or a substituted or unsubstituted: alkyi,
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl; /

R4z is methyl; /

Rg, Ryg, Ry1, and Ry, are each independently H, halogen, NR 3R 4, nitro, cyano, ~9é, -0
C(=0)-Rys, -C(=0)-R;ys, -C(=0)-0-R;3, -C(=0)-NR |3 Ry4, or substituted or unsubsﬁtuge{i: alkyl,
cycloatkyl, aryl, heteroaryl, and heterocyclyl;

Ry3 and R4 are each independently H or an optionally substituted alkyl; afid Rys is an

s

optionally substituted alkyl.

39. The compound of claim 38 represented by the following structure:
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44. A compound having the following structure:

§2







Claims:

1. A compound of the following formula

wherein:

L is a Ligand, and

L is capable of binding to a cell or cell population;

a is an integer from 1 to 10;

Z, is represented by the following structural formula: —Z,5-Zyp-Zyc-Zop, Wherein Zya,
Zop, Zoc and Zyp are each independently absent, an amino acid, a peptide having 2-20 amino
acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl,
-CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -0O-C(=0)-0-, -C(=0)-(CHy)p1,
-C(=0)-0~(CHy)p1, {(CHy)pi-C(=0)-, «(CHy)p-C(=0)-0-, ~(O-(CHa)pa-)ys=, -((CHa)ga- Ol
-C(=8)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=5)-, -S-C(=S)-S-, -S-, -SO-, -SO,-, -NR4-,
-N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(Ry)-,
-C(=0)-N(R4)-C(=0)-, -0-C(=0)-N(Ry4), -O-C(=5)-N(R4)-, -C(=5)-N(R4)-, -N=C=S§,

0 0]
Y/

-N=C=0, O or O ;

A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;

W is -O-, -S-, -CR5R4-, or -NR4~;

X is aryl, heteroaryl, cycloalkyl, or heterocyclyl, wherein aryl, heteroaryl, cycloalkyl, and
heterocyclyl are optionally substituted;
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Aj, and R; are each independently an amino acid, a peptide having 2-20 amino acids, an
alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsR4-, -O-, -
C(=0)-, -O-C(=0)-, -C(=0)-0-, -0-C(=0)-0O-,

-C(=0)-(CHyp-, -C(=0)-0~(CH)p1-, (CH)p1-C(=O)-, (CHy)pi-C(=0)-0-, (O~(CHa)y- )y
-((CH2)p2-0O-)p3-, -C(=S)-, -C(=S)-S-, -S-C(=S)-, -C(=S)-NH-, -S-C(=S)-S-, -S-, -SO-, -SO,-,
-NRs-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-,
-C(=0)-N(R4)-C(=0)-, or -O-C(=0)-NR4~, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl are optionally substituted;

Aj is methyl, ethyl, 1-propyl, 2-propyl, or 1-butyl;

Ry7 is selected from the group consisting of O, S, NRyg, and CRsRg ;

Ryg is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, and acyl are optionally substituted;

R4, Rs, Rg and Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

Ry, is methyl;

pl, p2 and p3 are each independently O, or an integer from 1 to 100; and

x1s0, 1 or 2.
2. The compound of claim 1, wherein each of X, A, Az, and R; is unsubstituted.

3. -The compound of claim 1, wherein L is capable of binding to a specifically targeted cell

population.

4.  The compound of claim 1, wherein L is selected from the group consisting of proteins,

antibodies, fragments of antibodies, nucleic acids, antigen binding scaffolds, and carbohydrates.
5. The compound of claim 4, wherein L is an antibody or a fragment thereof.

6. The compound of claim 5, wherein L is an antibody or fragment thereof that specifically

binds a tumor associated antigen.
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7.  The compound of claim 5, wherein the antibody or a fragment thereof comprises a sulfur

group that is covalently attached with Z,.

8.  The compound of claim 7, wherein the antibody or a fragment thereof comprises a sulfur

group that is covalently attached with Z,,.
9. The compound of claim 1, wherein each of Ry and Ry7 is O.

10. The compound of claim 1, wherein A is an amino acid selected from the group consisting
of alanine, aspartic acid, glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, glutamine, arginine, serine, threonine, valine,

tryptophan, tyrosine, cysteine, and citrulline.

11. The compound of claim 1, wherein A is a peptide selected from the group consisting of
valine-citrulline, citrulline-valine, lysine-phenylalanine, phenylalanine-lysine, valine-
asparagine, asparagine-valine, threonine-asparagine, serine-asparagine, asparagine-serine,
phenylalanine-asparagine, asparagine-phenylalanine, leucine-asparagine, asparagine-
leucine, isoleucine-asparagine, asparagine-isoleucine, glycine-asparagine, asparagine-
glycine, glutamic acid- asparagine, asparagine-glutamic acid, citrulline-asparagine,

asparagine-citrulline, alanine-asparagine, and asparagine-alanine.

12. The compound of claim 1, wherein X is an aryl selected from the group consisting of
Ro Rig & R1o & Rio

R4 Rz Ry Ri2 % Rz
wherein Ry, Rjg, Ry, and R} are each independently H, an alkyl, cycloalkyl, aryl,

heteroaryl, heterocyclyl, halogen, NR 3R 4, nitro, cyano, -OH, -O-C(=0)-R;s, -C(=0)-Rs,
-C(=0)-0-R;s, or C(=0)-NR3 Ry4; and

further wherein, alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted;

Ry; and Ry4 are each independently H or an optionally substituted alkyl; and R;s is an
optionally substituted alkyl.
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13. The compound of claim 8 having the following formula :

Rio Ru1

BTy

wherein:
Ab is an antibody or a fragment thereof;

AA-AA, is a peptide selected from the group consisting of valine-citrulline,
citrulline-valine, lysine-phenylalanine, phenylalanine-lysine, valine-asparagine,
asparagine-valine, threonine-asparagine, serine-asparagine,
asparagine-serine, phenylalanine-asparagine, asparagine-phenylalanine, leucine-asparagine,
asparagine-leucine, isoleucine-asparagine, asparagine-isoleucine, glycine-asparagine,
asparagine-glycine, glutamic acid- asparagine, asparagine-glutamic acid, citrulline-asparagine,
asparagine-citrulline, alanine-asparagine, and asparagine-alanine;

a is an integer from 1 to 10;

q is 0 or an integer from 1 to 5;

As, and R; are each independently; an amino acid, a peptide having 2-20 amino acids, an
alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsR¢-, -O-,
-C(=0)-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-O-, -C(=0)-(CHy)p1-,

-C(=0)-0-(CHy)p1-, ~(CHx)p1-C(=0)-, -(CHy)p1-C(=0)-0-, -(O-(CH2)p2-)p3-, -((CH2)p2-O-)p3-,
-C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S8)-S-~, -S-, -SO-, -SO,-, -NRy-,
-N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(Ry4)-, -C(=0)-N(R4)-C(=0)-,
or_-O- C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and
heterocyclyl are optionally substituted;

R,7 is selected from the group consisting of O, S, NR g, and CRsR;
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R;s is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, and acyl are optionally substituted;

R4, Rs,Rg and Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

R4, is methyl;

Ro, Ry, R11, and Ry, are each independently H, halogen, NR 3R 14, nitro, cyano, -OH,
-O-C(=0)-R;3, -C(=0)-R;5, -C(=0)-0-Rys, -C(=0)-NR 13 R4, or substituted or unsubstituted:
alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

R; and R4 are each independently H or an optionally substituted alkyl; and R;s is an
optionally substituted alkyl;

pl, p2 and p3 are each independently O, or an integer from 1 to 100;

x18 0, 1 or 2.

14. The compound of claim 13, wherein:
qis4;
R; is—O-, -S-, NRy4, or -CRsR¢-;
R4, Rs Rg, Ro, Rig, Ri1, and Ry, are each independently H or alkyl; and
Ajis an alkyl.

15. The compound of claim 13, represented by the following structure:

OYNHZ

NH
0 o N
H H OCH
N N ! 8
/ =
Ab O (6] O._N N

o) O CH,

wherein Ab is an antibody or a fragment thereof.

16. The compound of claim 1, wherein A is a peptide cleavable by a protease.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

The compound of claim 1, wherein A is a peptide cleavable by a protease expressed in

tumor tissue.

The compound of claim 17, wherein the protease is a cathepsin or a plasmin.

The pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1 or a pharmaceutically acceptable salt thereof and one or more

pharmaceutically acceptable carriers, diluents, or excipients.

An ex vivo method of reducing, retarding or stopping an abnormal cell growth comprising
contacting the abnormal cell with a compound of claim 1, in an amount sufficient to retard,
reduce or stop the abnormal cell growth, and wherein the abnormal cell growth is retarded,

reduced or stopped.

An ex vivo method of killing a cell, comprising contacting the cell with a compound of

claim 1, in an amount sufficient to kill the cell, and wherein the cell is killed.

The method of claim 21, wherein the cell is a tumor cell.

Use of a composition comprising a compound of claim 1 in the manufacture of a
medicament for treating a medical disorder in an individual suffering from the medical
disorder; wherein the medical disorder is selected from the group consisting of tumors,
cancers, infectious diseases, neurodegenerative diseases, bone disorders, and

cardiovascular diseases.

The use of claim 23, wherein the individual is a mammal.

The use of claim 23, further comprising administering sequentially or consecutively an

additional therapy.

The use of claim 25, wherein additional therapy is radiation therapy, chemotherapy, or a

combination of both.
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27. The use of claim 23, further comprising administering at least one additional therapeutic

agent.

28. Use of a composition comprising a compound of claim 1 in the manufacture of a
medicament for reducing tumor size, stopping tumor size increase, reducing tumor
proliferation, or preventing tumor proliferation in an individual in need thereof comprising
administering to the individual an effective amount of a composition to reduce tumor size,

stop tumor size increase, reduce tumor proliferation, or prevent tumor proliferation.

29. A compound of the following formula

wherein:
7, is represented by the following structural formula: —Z,x-Zog-Zoc-Zop, wherein Zs,,
ZoB, Zoc and Zyp are each independently absent, an amino acid, a peptide having 2-20 amino
acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl,
-CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHy)p1,
-C(=0)-0-(CHy)p1, (CHy)p1-C(=0)-, (CHy)p1-C(=0)-0-, -(O-(CHa)p2-)p3-> ~((CH2)p2-O-)p3-,
-C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO;-, -NR4-,
-N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0O)-,
0O
et
|
-0-C(=0)-N(Ry), -O-C(=S)-N(Ry4)-, -C(=S)-N(R4)-, -N=C=8, -N=C=0, O or
0O
5
N
Y

O 2
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A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;

W is -O-, -S-, -CRsR4-, or -NR4-;

X 1s a substituted or unsubstituted: aryl, heteroaryl, cycloalkyl, or heterocyclyl,

wherein A; and R; are each independently an amino acid, a peptide having 2-20 amino
acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsR-
, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -O-C(=0)-0O-,

-C(=0)-(CH)pt=, -C(=0)-0-CHyp1-, (CH)pt-C(=0)-, (CHp1-C(=0)-O-, ~(O-(CHa ) )y
-((CH2)p2-0-)p3-, -C(=S)-, -C(=8)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S~, -SO-, -SO»-,
-NR4-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-,
-C(=0)-N(R4)-C(=0)-, or -O-C(=0)-NRy4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl is optionally substituted;

Aj is methyl, ethyl, 1-propyl, 2-propyl, or 1-butyl;

Ry7 is selected from the group consisting of O, S, NRyg, or CRsRg;

Rg is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, and acyl are optionally substituted;

R4, Rs, R¢ and Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

R4, 1s methyl;

pl, p2 and p3 are each independently 0, or an integer from 1 to 100; and

x1is 0, 1 or 2.

30. The compound of claim 29, wherein:

A is a peptide selected from the group consisting of valine-citrulline, citrulline-valine,
lysine-phenylalanine, phenylalanine-lysine, valine-asparagine, asparagine-valine,
threonine-asparagine, serine-asparagine, asparagine-serine, phenylalanine-asparagine,
asparagine-phenylalanine, leucine-asparagine, asparagine-leucine, isoleucine-asparagine,
asparagine-isoleucine, glycine-asparagine, asparagine-glycine,
glutamic acid- asparagine, asparagine-glutamic acid, citrulline-asparagine, asparagine-citrulline,
alanine-asparagine, and asparagine-alanine;

X is an aryl selected from the group consisting of
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Rg Rip & Rig & Ri1o

Ry Ri2 Ry R12 ks Rz
A , v and R11
wherein Ro, Rig, R11, and R are each independently H, an alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, halogen, NR3R14, nitro, cyano, -OH, -O-C(=0)-R;s, -C(=0)-Rs,
-C(=0)-0-Rys, or -C(=0)-NR3R 4,
further wherein, alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted;

Ri; and Ry4 are each independently H or an optionally substituted alkyl; and Rys is an
optionally substituted alkyl; and

31. The compound of claim 29, having a structure selected from one member of the group

consisting of:




32. A compound of the following formula :

wherein:

Aj, 1s methyl, ethyl, 1-propyl, 2-propyl, or 1-butyl, an alkyl, an alkynyl, an alkenyl, a
cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CR;sR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -
0-C(=0)-0-,

-C(=0)-(CH,)p1~-C(=0)-O~(CHy)y1-, «(CH)p1-C(=0)-, «(CH,)p1-C(=0)-0-, «(O~(CHa)pa s
-((CH2)p2-0-)p3-, -C(=S)-, -C(=8)-8-, -C(=8)-NH-, -S-C(=S)-, -S-C(=S)-§-, -S-, -SO-, -SO»-,
-NR4-,-N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-,
-C(=0)-N(R4)-C(=0)-, or -O-C(=0)-NRy4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclyl are optionally substituted; and

pl, p2 and p3 are each independently 0, or an integer from 1 to 100;

xis0,1or2;

R4, Rs, R¢ and Rg are cach independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; and

R4, is methyl.

33. The compound of claim 32 wherein the compound is about 10 fold less cytotoxic than the

corresponding compound of claim 1.
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34. A compound of formula (X):

wherein:

Ab is an antibody or a fragment thereof;

a is an integer from 1 to 10;

A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;

W is, -O-, -S-, -CRsR¢-,0r -NR4-;

X is aryl, heteroaryl, cycloalkyl, or heterocyclyl, wherein aryl, heteroaryl, cycloalkyl, and
heterocyclyl are optionally substituted;

A, and R; are each independently an amino acid, a peptide having 2-20 amino acids, an
alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, --CR;sR¢-, -O-, -
C(=0)-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-O-, -C(=0)}-(CHpt-, -C(=0)-O-(CHy)p1-, (CHypi-
C(=0)-, -(CH,)p1-C(=0)-0-, -(O-(CHa)p2-)p3-» -((CH2)p2-O-)p3-, -C(=8)-, -C(=S)-S-, -C(=S)-NH-,
-S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO;-, -NRy-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -
N(R4)-C(=0)-, -C(=0)-N(Ry)-, -C(=0)-N(R4)-C(=0)-, or_-O-C(=0)-NRy-, wherein alkyl,
alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally substituted;

As, 1s methyl, ethyl, 1-propyl, 2-propyl, or 1-butyl;

Ry7 is selected from the group consisting of O, S, NRyg, or CRsRg;

Ryg is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, and acyl are optionally substituted;
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R4, Rs, R and Ry are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;
R4, 1s methyl;
pl, p2 and p3 are each independently 0, or an integer from 1 to 100;
x1is 0, 1 or 2; and
7, is represented by the following structural formula: —Zy-Zop-Zsc-Zop, Wherein Zja,
Zos, Zoc and Zyp are each independently absent, an amino acid, a peptide having 2-20 amino
acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsR¢-
; -0-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -O-C(=0)-0-, -C(=0)~-(CHy)p1, -C(=0)-O~(CHy)yp1, -
(CH,)p1-C(=0)-, ~(CH,)y1-C(=0)-0=, ~(O~(CHa)ya-ps-, (CHa)p-O-)ps, -C(=S)-, -C(=S)-S-, -
C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO,-, -NRy-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-
C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(Ry)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(Ry), -O-C(=S)-
0O O
/

N(R4)-, -C(=8)-N(Ry)-, -N=C=S, -N=C=0, O or O

35. The compound of claim 34 represented by the following structure:

(@]
NH
(o]
H H H
s NTN\)J\N N
wl ST T LN
NN BaC”  CH,

wherein a is an integer from 1 to 10.
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36. The compound of claim 8 having the following formula :

ApS
0 S
s N AALAAT
Ab q
o)
a
wherein:

Ab is an antibody or a fragment thereof;

AA-AA; is a peptide selected from the group consisting of valine-citrulline, citrulline-
valine, lysine-phenylalanine, phenylalanine-lysine, valine-asparagine, asparagine-valine,
threonine-asparagine, serine-asparagine, asparagine-serine, phenylalanine-asparagine,
asparagine-phenylalanine, leucine-asparagine, asparagine-leucine, isoleucine-asparagine,
asparagine-isoleucine, glycine-asparagine, asparagine-glycine, glutamic acid- asparagine,
asparagine-glutamic acid, citrulline-asparagine, asparagine-citrulline, alanine-asparagine, and
asparagine-alanine;

a is an integer from 1 to 10;

q is 0 or an integer from 1 to 5;

Aj, and R; are each independently an amino acid, a peptide having 2-20 amino acids, an
alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl_, -CR5R¢-, -O-, -
C(=0)-, -0O-C(=0)-, -C(=0)-0-, -0-C(=0)-0-,

-C(=0)-(CHyp-, ~C(=0)-0-(CH 1=, ~(CHy)pt-C(=0)-, ~(CH)p-C(=0)-O-, (O-(CHalp )y
-((CH2)p2-O-)p3-, -C(=8)-, -C(=8S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S5)-S-, -S-, -SO-, -SO,-,
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-NR4-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-
C(=0)-, or -O-C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and
heterocyclyl are optionally substituted;

Ry7 is selected from the group consisting of O, S, NRyg, or CR;5Rg;

R4, Rs, Rg, and Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl;

Ry, is methyl;

Ro, Ryg, Ry, and Ry, are each independently H, halogen, NR3R 14, nitro, cyano, -OH, -O-
C(=0)-Rys, -C(=0)-R 5, -C(=0)-0-R 5, -C(=0)-NR 3 Ry4, or substituted or unsubstituted: alkyl,
cycloalkyl, aryl, heteroaryl, and heterocyclyl;

Rj; and Ry4 are each independently H or an optionally substituted alkyl; and Rys is an
optionally substituted alkyl.

37. The compound of claim 36 represented by the following structure:

wherein a is an integer from 1 to 10.

38. The compound of claim 32, having a structure selected from one member of the group

consisting of
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o CHy O CHs , and

40. A compound having the following structure:

0\\I/NH2
NH
0 H © H
\ o A Mo

41. A compound having the following structure:
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44. An antibody-drug conjugate comprising an antibody or antigen-binding fragment thereof

conjugated to a payload of the following formula:

82



83



