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 QF-1 PP RGN
10006] The present disclosure relates to conjugate compounds represented by the

following structural formula (I):

I Zy—— A= W X ——Y Z——D

a @

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;

Z, 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.

100064l In one aspect, there s provided a compound of the following formula




wherein:
Lisa Ligand,
whereins

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

a1s an integer from 1 to 10:

£ 18 represented by the following structural formula: ~Zp a-Zon-Zoc-Zop, wherein Zoa,

Zog, Lo and Zop are cach independently absent. an aming acid, a peptide having 2-20 amino

acids. an alkvh an alkvavl, an alkenvl. a evcloalkvl. an arvl, a heteroarvl. a heterocvelvl, -

C(=S)-, -C(=5)-8-, -C(=8)-NH-, -S-C{=8)-. -8-C(=5)-S-. -S-. -SO-, -80,-, -NRy-,
N(RO-C=0)-N(Rg)-. -N(R)-C=0)O-. -N(Rg)-C{=0)-. -C(=0}-N(Ry)-.
_C(=0)-N(Rg)-C(=0)-. -0-C(=0}-N(Ry). -O-C(=8)-N(R)-. -C(=8)-N(Ry)-. -N=C=S,
o 0
& &
N N

: /
N=C=0, O or O ;

A is o natural or non-natural aminoe acid, or a neptide comprising 2-20 amino acids:

W is -O-, -5-, -CRsRe-, o1 -NRg-;

X is arvl. heteroarvl, cycloathyl. or heterocvelvl, wherein arvl, heteroarvl. cveloalkvl,

and heterocvelvl are ontionally substituted:

wherein Aj, As, and Ry are each independentiv-an amino acid, a peptide having 2-20

aming acids, an alkvl an alkvavl an alkenvl, a eveloalkvl, an arvl, a heteroarvl. a

heterocyelvl, -CRsR¢-. ~O-, -C(=0)-, -0-C{=0)-. -C(=0}-0-. -O-C(=0}-0-,

~((CH)po-0-)gam. ~C(=8)-, -C(=8)-8-, -8-C(=8)-, -C(=8)-NH-, -§-C(=8)-S-, -S-, -80-, -80,-,
NRy-, -NR)-C=0)-N(Rg)-. -N(Rg)-C(=0)O-, -N(R)-C(=0)-, -C(=0)-N(Ry)-,

o)

ox:

&



heteroarvl. and heterocvelyl are optionally substituted:

R.is selected from the group consisting of 0. S, NRyg, and CRsR¢;

Rg is selected from the group consisting of H. alkyvl, alkynvl, alkenyl, cycloalkyl,

aryl, hetercarvl heteroevelvl, and acvl, wherein allevl, alkynvl, alkenvl. eveloalkvl, arvi,

heteroarvl. heterocvelvl. and acvl are ontionally substituted;

Ru, Rs, R and Ry arc each independently H, or a substituted or unsubstituted: alkyi,

atkenvl, alkynvl arvl, heteroarvl, or heterocyelyl:

R4y is-methyl;

nl. p? and p3 are each indenendently 0. or an integer from 1 1o 100 and

xis 0. lor2.

[0007] The present disclosure also provides linker-biologically active compounds
represented by the following structural formula (V):

Zy——A~—W—X———Y~——Z =D V)

wherein:

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

D is a Biologically Active Molecule;



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

Agand As are each independently —O-, -S-, -NR 13-, -CR5R¢-;

R7 is selected from the group consisting of O, S, NRg, CRsRg;

Ris 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

xis 0, 1 or2.

[0010] In one aspect, the disclosure provides compounds of formula (VI), wherein Z, is
represented by the following structural formula:

~-Loa-Log-Loc-Zop-,

wherein:

Zoa, Zos, Zoc and Zsp 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-, -O-C(=0)-0-, -C(=0)~(CHy)p1,
-C(=0)-0-(CHyp1, ~(CHy)p1-C(=0)-, -(CHy)p1-C(=0)-0O-, -(O-(CHz)p2-)p3-, ~((CH2)p2-O-)p3-, -
C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=8)-S-, -S-, -SO-, -SO5-, -NRy4-, -N(R4)-
C(=0)-N(Rs)-, N(R4)-C(=0)O-, -N(Rs)-C(=0)-, -C(=0)-N(Rs)-, -C(=0)-N(R4)-C(=0)-, -O-

O O
C(=0)-N(Ry), -O-C(=S)-N(Ry)-, -C(=S)-N(Ry4)-, -N=C=8§, -N=C=0, O or O
wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted and Ry, Rs, R and Rg are each independently H, or a substituted or unsubstituted:
alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl.

[0011] In another agpect. tFhe present disclosure also relates to a pharmaceutical

composition comprising a therapeutically effective amount of a compound ag disclosed above

of-formula-ti-or a pharmaceutically acceptable salt thereof and one or more pharmaceutically



acceptable carriers, diluents, or excipients.
[0012] In another aspect, tThe present disclosure also provides an ¢x vive method of

reducing, retarding or stopping an abnormal cell growth comprising contacting the abnormal

cell with a compound-as disclosed abovesfformule-h, 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 aspect, tThe present disclosure also provides an ex vivo method of

killing a cell, comprising contacting the cell with a compound-as disclosed abovesffermula

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

[0014] The present disclosure also provides 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).

106145} In another aspect there is provided use of g 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 provides 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 aspect, there is provided use of a composition comprising a compound as

disclosed above in the manufacture of a medicament for reducing tumor size, stopping fumor

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 tumeor size increase, reduce tumor proliferation, or

prevent tumor proliferation.

[0016] The present disclosure also relates to 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 aspect, there 1s provided a compound of the following formula

(CH, o1, ~(CH )y 1-C(=0)-. -(CH )1 -C(=0)-0-, ~(O-(CHopam)yses “(CHo - O-Jose, -C=S ) -

C(=8)-S-. -C(=8)-NH-. -8-C(=8)-, -8-C(=8)-8-. -8~ -80-, SOy, NRy-. N(R)-C(=0)-
N(Bg)-, -NRH-C(=0)0-. -N(R)-C(=0)-, -C(=0)-N(Ry)-, ~-C(=0}-N({R4}-C(=0)-, -0-C(=0)-
O @)
s P
N N

: /
N(Ru). -0-C(=8)-N(Ry)-, -C(=8)-N(Ry)-. -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 ig -O-. -S-, -CRsR-, or -NRy-:

X isa substituted or unsubstituted: arvl, heteroarvl. evcloalkyl, or heteroevelvl: and

wherein Aj, As._and R are each independently: an amino acid, a peptide having 2-20

amino acids, an alkvl. an alkynvl, an alkenvl. a cvcloalkyvl. an arvl a hetercarvl, a
heterocyelyl, -CRsR4-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -0-C(=0)-0-,
CEOHCH -

Sa



C(=0)-, or -0-C(=0)-NRy-, wherein alkyl. alkynyl, alkenvl, ¢veloalkyl, arvl,

heteroarvl, and heterocvelyl is optionally substituted:

Rizis selected from the group conpsisting of O, S, NR 3, or CRsR,:

Rugis selected from the group consisting of H. alkvl, alkvnyl, alkenvl, cveloalkyl,

arvl. heteroaryl, heterocvelvl, and acvl, wherein alkvl. alkvnvl, alkenvl cveloallevl, arvl,

heteroarvl, heteroovelvl, and acyl are optionally substituted;

R4 Rs. Re and Rg are each independently H. or a substituted or unsubstituted: alkvl,

alkenvl, allovnvl, arvl. heteroarvl, or heterocvelvl:

Rua is methvi;

pl. o2 and 3 are cach independently 0. or an inteser from 1 to 100; and

xis0, lor2.

{00168 In another aspect, there is provided a compound of the following formula:

HsC S
CHa O Hs

A
H—NRg - 3a\§orN\£/&o
CH3

wherein:

A, is cach independently an anminoe acid. a peptide having 2-20 amino acids, an allkeyl,

an alkyavl, an atkenvl, a cycloalkyl, an aryl, a heteroaryl, a heterocyelyl, -CRsRe-, ~0O-. -
C(=0)-, -O-C(=0)-, -C=0)-0-, -0-C(=0})-0-,
-C(=O-(CH )y i-,~-C(=0-0-(CHy g1 - (CH O -C=E0)-, -(CH, )y -C=00-0-, (O-(CH po-dp3.

~NR4-~-N{R-C=0)-N{Rg )=, -N(R4)-C(=0)0-. -NR}-C(=0)-, -C(=0)-N(R4}-.
CEO-NR-CE=D)-, or -0-C(=0)-NR4-, wherein alkyl, alkynvl, alkenvl. cveloalkyl, aryl,

hetercarvl, and heterocvelyl are optionally substituted; and

pl.p2 and p3 are each indenendently 0. or an integer from 1 1o 100:

xis 0.1 or 2;

Ra. Rs. Rg and Ry are each independently H. or a substituted or unsubstituted: alkyl,

alkenvl, atkynvl, arvl, heteroarvl, or heterocvelvl: and




1061 6¢! In another aspect, there is provided a compound having a structure selected

from one member of the group consisting of

and

10016d] In another aspect. there 18 provided a compound having the following

structure:




1001611 In another aspect, there 1s provided an antibody-drug conjugate comprising an

antibodv or antigen-binding fragment thereof conjugated fo a pavioad of the following

formula:

[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



Claims:

1. A compound of the following formula

wherein:

Lis aligand,

wherein:

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

a1s an integer from 1 to 10;

Z; is represented by the following structural formula: —Z;4-Zop-Zac-Zap, wWherein 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¢-
-0, -C(=0)-, -0-C(=0}-, -C(=0)-O-, -0-C(=0)-O-, -C(=0)(CHyly1, ~C(=0)-O-(CHyps, -
(CH)p1-C(=0)-, (CHy)pt-C(=0)-O-, ~(O~(CHa)p- Yy, -(CHa)pa-O-Jps-,
-C(=8)-, -C(=8)-S-, -C{==S)-NH-, -S-C(=8)-, -S-C(=8)-S-, -S-, ~-SO-, -SOs-, -NRy4-,
N(R9)-C(=0)-N(Rs)-, -N(R9)-C(=0)O-, -N(R4)-C(=0)-, -C(=0) N(Ra)-,
-O(=0)-N(Ry)-C(=O)-, -0-C(=0)-N(Ry), -O-C(=8)}-N(R4)-, -C(=S)-N(Rs)-, N=C=S,

O O
j%‘ ;\b
: /

-N=C=0Q, O or O

A is a natural or non-natural amino acid, or a peptide comprising 2-20 amino acids;
W }:S TAITy TR -CR5R6'3 or ”NR‘;_;
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X 1s aryl, heteroaryl, cycloalkyl, or heterocyclyl, wherein aryl, heteroaryl, cycloalkyl, and
heterocyclyl are optionally substituted;

wherein Aj, As, and R are each independentlyan 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-, -0O-C(=0)-0-,

-C(=0)(CHy)pi-, -C(=0)-0-(CHpt-, (CHy)p1-C(=0)-, (CHy)yy-C(=0)-O-, <(O-(CHapa-lys-,
-((CH2)p2-0-)p3-, -C(=8)-, -C(=8)-8-~, -S-C(=8)-, -C(=S)-NH-, -8-C(=S)-S-, -S-, -SO-, -SO,-,
“NR4-, -N(R4)-C(=0)-N(Rg)-, -N(R4)-C(=0)O-, -N(R4)-C(=O)-, -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;

Rj7 is selected from the group consisting of O, S, NRy3, and CR5Re ;

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,
heterocyelyl, 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

x180, 1 or 2.
2. The compound of claim 1, wherein X, Aj, A3, and R; are unsubstituted .
3. The compound of claim 1, wherein Aj is methyl, ethyl, I-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 1, wherein L is selected from the group consisting of proteins,
antibodies, fragments of antibodies, nucleic acids, antigen binding scaffolds, and

carbohydrates.
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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 comprises a sulfur

group that is covalently attached with Z,.

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

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

11. 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.

12. 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.

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

A Rg Fl{g
Rg | Rig & Ri1o & Rio
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wherein Rg, Ryg, Ryy, and Ry, are each independently H, an alkyl, cyoloélkyl, aryl,
heteroaryl, heterocyclyl, halogen, NR;3R 4, nitro, cyano, -OH, -O-C(=0)-R 5, -C(=0)-R s,
-C(=0)-0-R;5, C(=0)-NR3 Ry4; and
l further wherein, alkyl, cycloalkyl, aryl, hete‘roaryl,\ and heterocyclyl are optionéﬂy ‘
substituted;
Ris and Ry4 are each independently H or an optionally substituted alkyl; and R;5 1s an
optionally substituted alkyl.

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

Rio Rt

Ab”

0 0
R4
s N/\WJ\AAZAAT"N
o d

Rg Rip

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;

q1s O 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, -CRsR¢-, -O-, -
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C(=0)-, -0-C(=0)-, -C(=0)-0O-, -O-C(=0)-0-, -C(=0)-(CH,)p1-,

-C(=0)-0-(CHypi=, ~(CHyx)p1-C(=0)-, -(CHy)p1-C(=0)-0-, -(O-(CHy)pa-)p3-, ((CH2)p-O-)yp3-,
-C(=8S)-, -C(=S)-S-, -C(=S)-NH-, -§-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO;-, -NR4-,
“N(R4)-C(=0)-N(Rg}-, -N(R4)-C(=0)0-, -NR4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-,
-O- C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, a‘md heterocyclyl
are optionally substituted;

Ry7 1s selected from the group consisting of O, S, NR s, and CRsRs;

Ry is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, arvi,
heteroaryl, heterocyclyl, and acyl, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryi,
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;

Ry, 1s methyl;

Ry, Ryg, Ry}, and Ry, are each independently H, halogen, NR 3R 4, nitro, cyano, -OH,
-0-C(=0)-R;s, -C(=0)-R;35, -C(=0)-0-R 5, -C(=0)-NR 3 R4, or substituted or unsubstituted:
alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

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

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

xis0,1or2

15. The compound of claim 14, wherein:
qis4;
R; and R; are each independently —O-, -S-, NRy, or -CRsR-;
Ry, Rs Rg Ro, Ry, Ryy, and Ry; are each independently H or alkyl; and
As1is an alkyl.
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16. The compound of claim 14, represented by the following structure:

OxNHy
NH
Q o @ H
N
e L o
AY o N N
HaC” CHy Y Y o

wherein Ab is an antibody or a fragment thereof.

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

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

tumor tissue.

19. The compound of claim 18, wherein the protease is a cathepsin or a plasmin.

20. 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.

21. 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.

22. 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.

23. The method of claim 22, wherein the cell is a tumor cell.

24, 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.

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 additional 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 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.

A compound of the following formula

wherein:

Z; is represented by the following structural formula: —~Zya-Zop-Zoc-Zop, wherein Zsa,

Zaw, 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)-, -O-C(=0)-, -C(=0)-0O-, -O-C(=0)-0-, -C(=0)~(CHy)p1, -C(=0)-0-(CHy)p1, -
(CHYp1-C(=0)-, -(CHx)p1-C(=0)-0-, ~(O~(CHz)p2-)p3-, ~(CH2)p2-O-)p3-, -C(=8)-, -C(=85)-S-, -
C(=8)-NH-, -S-C(=S)-, -S-C(=S)-8-, -S-, -SO-, -SO2-, -NRy4-, -N(R4)-C(=0)-N(Rg)-, -N(Rs)-
C(=0)0O-~, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0}-, -O-C(=0)-N(Ry), -O-C(=8)-

O O
AL A,
% /
N(R4)-, ~-C(=S)}-N(Ry)-, -N=C=8, -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 -NRy-;

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

wherein A, Az, 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-, -0O-C(=0)-0O-,

-C(=0)-(CHypi-,

-O(=0)-0-(CHpi-, ~(CH)p-C(=0)-, ~(CH)p1-C(=0)-0-, (O~(CHa)yo-Ygar, (CHa)y2-0-)s-,
-C(=8)-, -C(=8)-S-, -C(=S5)-NH-, -S-C(=S)-, -S-C(=S8)-S-, -§-, -80-, -SOy-, -NRy-,
-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)-NR;-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl
is optionally substituted;

Ry7 is selected from the group consisting of O, S, NR;g, or CR5Rs;

Rjg 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 Ry 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

x1s 0, 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, asparagine-citrulline,
alanine-asparagine, and asparagine-alanine;

X is an aryl selected from the group consisting of

. Re Re
Rg Rig & Rio & Rio
R Riz Ryj Rz K Ri2
vy R e and R
wherein Rg, R0, Ry, and Ry, are each independently H, an alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, halogen, NRj3R 4, nitro, cyano, -OH, -O-C(=0)-R s, -C(=0)-Rs,
-C(=0)-0-Rys, or -C(=0)-NR;3R}4,
further wherein, alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted;
Ry; and R4 are each independently H or an optionally substituted alkyl; and Rys is an
optionally substituted alkyl; and

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

consisting of
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34. A compound of the following formula :

OCH; CHz
H OM 3
N2 PN

OY PN
0
@O
it O N
H,C > N OCH;3

Aga N
H—Ry” )Y 0
O Ch,

wherein:

As, 1s 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)-O-,

-C(=0)-(CHy)p1--C(=0)-O~(CHy)p1-, ~(CHIX)1,]-C(=O)*, -(CHy)pi-C(=0)-0-, -(G-(CH2)p2-)p3-,
-((CHp)p2-0-)p3-, -C(=8)-, ~-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)-NRy-, 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;

xis 0,1 or2;
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Ry, Rs5,R¢ and Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; and
Ry, 18 methyl.

35. The compound of claim 34 wherein the compound is about 10 fold less cytotoxic than the

corresponding compound of claim 1.

36. A compound of formula (X):

\" {

H Rq7 CHy O HC ¢
Ab=NYTZy— A=W .Aq_ AN

X R%R:e \g Y&o

wherein:
Ab is an antibody or a fragment thereof;

a is an integer from 1 to 10;

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

W is, ~O-, -S-, -CRsR-,0r -NRy~;

X 1s aryl, heteroaryl, cycloalkyl, or heterocyclyl, wherein aryl, heteroaryl, cycloalkyl, and
heterocyclyl are optionally substituted;

wherein Aj, As, and Ry 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)-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHy)p1-, -C(=0)-0-
(CH)p1-» -(CHy)p1-C(=0)-, ~(CHy)p1-C(=0)-O-, -(O-(CHz)pz- )3, ~((CH2)p2-O-)p3-, -C(=8)-, -
C(=8)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S8-, -§-, -SO-, -SO;-, -NR4~, -N(R4)-C(=0O)-N(Rg)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(Ry)-, -C(=0)-N(R4)-C(=0)-, or -O-C(=0)-NRy-,
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wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted;

Ry7 1s selected from the group consisting of O, S, NRjg, 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;

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

Ry, 1s methyl;

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

x18 0, 1 or2; and

Z, is represented by the following structural formula: ~Zpa-Zop-Zoc-Zop, wherein Zya,
Zon, Zoc and Zop 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, -CRsRg-
, -0-, -C(=0}-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHy)y1, -C(=0)-0~(CHx)p1, -
(CHy)p1-C(=0)~, ~(CH)p1-C(=0)-O-, -(O-(CH2)p2-Jp3-, -((CH2)p2-0-)p3~, -C(=5)-, -C(=5)-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)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(Ry)-C(=0)-, -O-C(=0)-N(Ry4), -O-C(=5)-

Y i

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

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

wherein a is an integer from 1 to 10.

78



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

O

\!75%4
i Rm Ris HaCV N OCHy |
3 4\3)\ CH3 O HL
AAzAA1 /J\N
Ab’s R/

Rg Ry CH3

wherein:

Ab is an antibody or a fragment thereof;

AA-AA, s 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

a is an integer from ! to 10;

q is O 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 heterocyclylheterocyclyl, -
CRsR¢-, -O-, -C(=0)-, -0-C{=0)-, -C(=0)-0-, -O-C(=0)-0-,

-C(=0)-(CHy)p 1=, ~C(=0)-0-(CHypi-, (CHL)p1-C(=0)-, «(CHy)p1-C(=0)-0-, ~(O-(CH)pa- i
-((CH2)p2-0-)p3~, -C(=8)-, -C(=S)-S-, -C{=8)-NH-, -S-C(=8)-, -8-C(=5)-8-, -S-, -SO-, -5O,-,
-NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(Ry)-
C(=0)-, or -O-C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and
heterocyclyl are optionally substituted;

R 7 1s selected from the group consisting of O, S, NR;g, or CRsR;
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R4, Rs, Rg, and Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl;

R4, is methyl;

Ry, Ryg, Ry1, and Ry, are each independently H, halogen, NR 3R 14, nitro, cyano, ~-OH, -O-
C(=0)-Rys, -C(=0)-R;s, -C(=0)-O-R;s, -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 R;s is an
optionally substituted alkyl.

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

wherein a 1s an integer from 1 to 10.

40. The compound of claim 34, having a structure selected from one member of the group
consisting of
OCH;  CHg

H OH &
O N A A~z
Y\/W}\

0
CHs P 7
A O8] N )
HaC' N OCHg
H

CH, CH, O HC ¢

HN\/Y&!\/&O HT/\/\H/

O CH, , and
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41. A compound having a structure selected from one member of the group consisting of

OCH;




44. A compound having the following structure:

46. An antibody-drug conjugate comprising an antibody or antigen-binding fragment thereof

conjugated to a payload of the following formula;
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CLAIMS

What is claimed is:

1. A compound of Formula (1)

L‘{—'ZZ—A—W——X———Y—-M-—ZV———D
a @

wherein:

L. is absent or a Ligand;
further wherein:

when L is & Ligand, L is capable of binding to a cell or gell population;
ais an infeger from 1 to 10; /

7y and Zy are each independently absent or a spaceT;

D is a Biologically Active Molecule;

A is anatural or non-natural amino acid, or A peptide comprising 2-20 amino
acids;
W is absent, -O-, -S-, “CRsRg-, ~NRs-y/
X is absent, aryl, heteroaryl, cycloglkyl, heteroeyclyl, wherein aryl, heteroaryl,

cycloalkyl, and heterocyclyl are optiongdly substituted;

(GHpi-, -C=0)-0-(CHipim, ~(CHpi-C=0)r, ~(CHypi-C(=0)-0-, -(O-{CHypo-Jpa -
é(:ﬁz),,z-o-);oa-, ~C(=8)-, -C(=8)-8-, -8-C(=8)-, -C(=8)-NH-, -§-C(=8)-S-, -§-, -80-, -SOp-, -
NR4-, -N(R4}-C(=0}-N(Rg)-, -NR4}-C(=OG)O-, -N(R4)-C(=O}-, -C(=O}-N(Ry}-, -C(=0)-
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NRy-C(=0)-, -0-C(=0)-NRy-, wherein alicyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroary
and heterocyely! are optionally substituted;

Agand As are gach independently ~O-, -S-, -NRyg-, ~CR5R¢-;

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

Ris is selected from the group consisting of H, alkyl, alkynyl, alkenyl, gfcioalkyl,
arvl, heteroaryl, heterocybiyl, and aeyl, wherein alkyl, alkynyl, alkenyl, cycjalkyl, aryl,
heteroaryl, heterocyclyl, and acyl are optionally substituted;

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

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

%180, 1 or2.
2. The compound of claim 1, wherein D is a cyto6xic agent.
3, The compound of claim 2, wherein the cytotoxic agent is maytansinoid of formuda IH:

4, The compaund of claim 3, wherein the maytansinoid is represented by the following

structural formula:
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| ?: Foa
w0
(DM).
5. The compound of claim 1, wherein L is capable of binding to a shecifically targeted
cell population.
6. The compeund of claim 1, wherein L is selected from fhe group consisting of

proteins, antibodies, fragments of antibodies, nucleic acids,/antigen binding scaffolds, and

carbohvdrates.
7. The compound of claim 6, wherein L is an/antibody or a fragment thereof,
8. The compound of claim 7, wherein is an antibody or fragment thereof that

specifically binds a tamor associated antifen.

9. The compound of ciz

k3

i 7, wherein the ardibody or a fragment thereof comprises a

sulfur group that is covalently

heteroggelyl, -CRsR4-, -O-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -O-C{=0}-O-, -C(=O-(CHylp1,
CFN-O-(CHy)pts -(CHx)p1-C=0)-, «(CHy)pi-C(=0)-O-, «(O~-(CHa}poJpa~, ~(CH2)p2-O-)ps~, -
£8)-, -C(=8)-5-, ~C(=S)-NH, -§-C(=S)-, -5-C(=8)-5-, -5-, -SO-, 80z, -NRs-, -N(R)-
C=0)-N(Rg-, NR)-CEOYO-, NR-CE0Y-, -CEO)-NR)-, -CE=03-NR)-CE0)-, ~0-
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sP
bos

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

:‘é\ Q
9
042\ b

wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, hetercaryl, and
optionally substituted and Ry, Rs, R, Rg ate as defined in claim 1.

11.  The compound of claim 10, wherein the antibody or a frgment thereof comprises a

sulfur group that is covalently attached with Zy4.

12.  The compound of clam 1, wherein Z; is represefited by the following structural
formula: '
-Lia~Zap-Zac-Zap,

wherein:

Zaas Zigs Zsc and Zyp are each indgpendently absent, an amino acid, a peptide having
2-20 amino acids, an alkyl, an alkynyl, 4n alkenyl, a cycloalkyl, an aryl, a heteroaryl, a
heterocyclyl, -CRsRg-, ~O=, «C{=0) -O-C=O)-, -C(=0}0-, ~O-C(=0)-0-, ~C(=O¥(CHypi,
-C(EO}-OQ(CHX)I,;, ~(CHp-C(=0)- -(Cﬁx)px-c(=0)-0~9 A(O-{CHy)pa)pa-s ~((CHz)p-0-)ya, ~
C(=8)-, -C(=8)-§-, -C(=8)-NH-, -8-C(=8)-, -8-C(=8)-58-, -8-, -SO-, ~S0s~, ~NRy~, -N(Ry)-
CEO»NRg-, -NRO-CEDO-, -NRy)-CE0)-, -C(=0)-NRY)-, C=0)-NR)-C(=0)-, -O-

wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are
optionally substituted and Ry, Rs, Re, Rg are as defined in claim 1,

13.  The compound of claim 1, wherein D is covaientlyéﬁa.ched with Zy,
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14, The compound of claim 1, wherein A is an amino acid selected from the group
consisting of alanine, aspartic acid, glatamic acid, phenylalanine, glycine, histidine,
isoleucine, lysine, leucine, methionine, asparagine, proline, glutamine, arginine, seri

threonine, valine, tryptophan, tyrosine, cysteine, and citralline.

15.  The compound of claim 1, wherein A is a peptide selected from the group consisting
of valine-citrulline, citrulline-valine, lysine-phenylalanine, phenylalaninedysine, valine-
asparagine, asparagine-valine, threonine-asparagine, serine-asparaging! asparagine-serine,
phenylalanine-asparagine, asparagine-phenylalanine, leucine-asparfgine, asparagine-leucine,
isoleucine-asparagine, asparagine-isoleucine, glycine-asparaging, asparagine-glycine,
glutamic acid~ asparagine, asparagine-glutamic acid, citrulliné-asparagine, asparagine-

citrulline, alanine-asparagine, asparagine-alanine.

16. The compound of claim 1, wherein X is an pfyl selected from the group consisting of

e

wherein Rg, Rip, R11, and Ryyare each independently H, an alkyl, cycloalkyl, aryl,
heteroaryl, h&térocyclyi, halogen,MNR 3R 4, nitro, cyano, ~OH, -0-C{=0)-Rys, -C(=0)-Rys, -
CEON-0-Rys, ~C(=0)-NRyz Rys; and

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

Rys and Ry ay¢€ each independently H or an optionally substituted alkyl; and Rys is an
optionally substitted alkyl.

17. A cofmpound of Formula (HI):

f AAGAAS | Ry j}j\ ‘1
Ry Y RioRep™Spy
Riz2 Riz Ja (D
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Ab is an antibody or a fragment thereof]

AA-A A Is a peptide selected from the group consisting of valine-citrulline,
citrulline-valine, lysine-phenylalanine, phenylalanine-lysine, valiﬁ&aspm‘agine, asparggine-
valine, threonine-asparagine, serine-asparagine, asparagine-serine, phenylalanine-
asparagine-phenylalanine, leucine-asparagine, asparagine-leucine, isoleucine-agparagine,
asparagine-isoleucine, gl&cine-asparagine, asparagine-glycine, glutamic acidd asparagine,
asparagine-glutamic acid, citrulline-asparagine, asparagine-citrulline, alapine-asparagine,
asparagine-alanine;

ais an integer from 1 to 10

q is 0 or an integer from 1 fo 5;

As, Ry and Rs are each independently absent, an amind acid, a peptide h?w‘ing 2-20
amino acids, an atkyl, an alkynyl, an alkenyl, a cycloalkylsan aryl, a heteroaryl, a
heterocyclyl, -CRsRs-, ~O-, -C{(=0)-, ~-O-C(=0}-, -C(=0)-0-, -0-C(=0)-0-, -C{=03-(CHgp-,
-C(=0)-0-(CHypi~, {CHyjp1-C(=0)-, «(CHx)p1-CEDY-O-, ~(O~-(CHy)go-Jpa-, ~((CH)po-O-)ps-,
~C(=8)-, -C(=8)-8-, -C(=8)-NH-, -5-C(=8}-, -S{A(=S}5, -8+, «8Ox, -80s~, -NRy~, -N(R})-
CE=0-N{Rg), ~N(R4)-CE=OYO-, -NRO-C=E)-, -Ci=0)-N{Ry}-, -C(=0)-N(Ry)-C(=0)-, -O-
C(=0)-NR4-, wherein alkyl, alkynyl, alkeny], cycloalkyl, aryl, hetercaryl, and heterocyclyl
are optionally substituted;

Ry is selected from the grouy consisting of O, S, NRyg, CRsR¢ ;

Ry, Rs, Ry and Rs are eachys &epen.dentiy H, or a substituted or nnsubstituted: alkyl,
atkenyl, alkynyl, aryl, heteroapyl, and heterocyclyl; ,

Re, Ry, Ry1, and Ry are each independently H, halogen, NRizRy4, nitro, cyano, ~-OH, -
O-C(=0)-Ry3, -C(=0)-B4s, -C(=0}-O-Rys, -C(=0)-NR 3 Ry4, substituted or unsubstituted:
alkyl, cycloalkyl, aryk, heteroaryl, and heterocyelyl;

Rys and Ry are each independently H or an optionally substituted alkyl; and Rys is an
optionally subgfstuted atkyl;

pl, 72 and p3 are each independently 0, or an infeger from 1 to 100;

45 0, 1 or 2; and

DM is represented by the following structure:
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18 The compound of claim 17,
wherein:
qis4;
Ry and Rj are each independently ~O-, -8~, NRy, ~-CRsRs-;

Ryy is selected from the group consisting of G, §,
Ryg is selected from the group consisting of H, &/
aryl, heteroaryl, heterocyelyl, and acyl, wherein al
heteroaryl, heterocyclyl, and acy! are optionally sébstituted;
R4, Bs, RyRe, Ryp, Ry, Ry2 are each in
Ay is an alkyl

pendently H or alkyl; and

7

19.  The compound of claim 18, rgpresented by the following structure:

s

Oy NH,
NH

wherein Ab is an antibody or a fragment thercof.

20,  The compound of formula (IV}):
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vl, alkynyl, alkenyl, cycloalkyl,
A, alkynyl, alkenyl, cycloalkyl, aryl,

/
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/9 2 Ry
g ! )L N
A N7 TAArAAS
0 Ry

\

wherein;

Ab is an antibody or a fragment thereof;

AA-AA, is a peptide selected from the group consisting of valige-citrulline,
citrylling-valine, lysine-phenylalanine, phenylalanine-lysine, valine-dsparagine, asparagine- |
valine, threonine-asparagine, serine-asparagine, asparagine-sering! phenylalanine-asparagine,
asparagine-phenylalanine, lencine-asparagine, asparagine-leugine, isoleucing-asparagine,
asparagine-isoleucine, glycine-asparagine, asparagine-glycife, glutamic acid- asparagine,
asparagine-glutamic acid, citrulline-asparagine, asparagine-citrulline, alanine-asparagine,
asparagine-alanine;

ais an integer from 1 to 16

g is 0 or an integer from 1 to 5;

R; is absent, an amino acid, a peptige having 2-20 amino acids, an alkyl, an alkynyl,
an alkenvl, a cycloalkyl, an aryl, a hetergaryl, a heterocyelyl, -CRsRg-, ~O-, -C(=0}-, -O-
C(=0)-, ~C(=0)-0-, -0-C(=0)-0-, ~Z=01(CHylgr+, C(=0)-O-(CHyJpt-, (CHp-C(=0)-, -
{CH)-CE=0)-0-, -(O~(CHz)pz~) 4=, ~({CHz)p2-O-)ps-, -C(=8)-, -C(=8}-8~, ~-C(=5)-NH-, -8-
C(=S)-, ~8-C(=8)-8-, -S-, -804 -801-, -NRy~, -N(R4FC(=0)-N(Rg)-, -NR)-C=D0-, -
N(R4)-C(=0)-, -C(=0)-N(B4)-, ~C(=0}-N(R)-C{=0)-, <0-C(=0}-NRs-, wherein alkyl,

alkynyl, alkenyl, cycloa]

1, aryl, hetercaryl, and heterocyclyl are optionally substituted;
Ry, is H, or a gubstituled or unsubstituted: alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyelyl:
Rs, Ry
O-C(=0)-Bfs, -C(=0)-Rys, -C(=03-0C-Rys, ~C(=0}-NRys Ry4, substituted or unsubstituted:
alkyl, cy¢loalkyl, aryl, heteroaryl, and heterocyclyl; and

DM is represented by the following structure:

11, and Ry, are each independently H, halogen, NRi3Ry4, nitro, cyano, -OH, -
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21, The compound of claim 20,
wherein:
q s 4; and
Ry is selected from the group consisting of ~O-, -S-, NR4, and -CRsR¢-; and
further wherein Ry, R, and Re are each independently H or alkyl.
22. A compound of claim 21 is represented by the'following structure:
wherein Ab is an antibody or a fragment thereof.
23.  The compound ofclaim 1, wherein A is a peptide cleavable by a protease.
24.  The compond of claim 1, whercin A is a peptide cleavable by a protease expressed in
tumor tissue.

25.

26,

Mo

e compound of claim 24, wherein the protease is a cathepsin ot a plasmin.

The pharmaceutical composition comprising a therapeutically effective amount of a

ompound of claim 1 or a pharmaceutically acceptable salt thereof and one or more

pharmaceutically acceptable carriers, diluents, or excipients.

PCT/US2014/029757
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27. A method of reducing, retarding or stopping an abnormal celt growth comprising
contacting the abnormal cell with a compound of claim 1, in an amount sufficient to retgrd,
reduce or stop the abnormal cell growth, and wherein the abnormal cell growth is retafded,

reduced or stopped.

28. A method of killiﬁg a cell, comprising contacting the cell with a co

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

29.  The method of claim 28, wherein the cell 13 a fumor cell.

30. A method of ireatment of a medical disorder in an individual suffering from the
medical disorder, comprising administering to the indivigdial an effective amount of a
composition comprising a compound of clatm 1.

31 The method of claim 30, wherein the ingfvidual is a mammal.

32.  The method of any one of claims 3(-31, further comprising administering sequentially

or consecutively an additional therapy

33.  The method of claim 32, fvherein additional therapy is radiation therapy,

chemotherapy, or a combination of both.

34,  The method of gy one of claims 30-31, further comprising administering at least one

it agent.

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

the composition comptrises a compound of claim 1.

37. A compound of Formula (V)
Formula (V)
7 e A e Y e X e Y e 7 g

wherein;

Zy and Z; ave each independently absent or a spacer;
D is a Biologically Active Molecule;

A is a natural or non-natural amino ax:ié, or a peptide omprising 2-20 amino acids;
W is absend, ~O-, ~S-, “CRsRg-, or -NRy~;

X is absent, or a substituted or unsubstituted: agfl, heteroaryl, cycloalkyl,

heterocyclyl; and

wherein Ay, Ad, Ry and Rz are each independently absent, an amino acid, a peptide
having 2-20 aming/acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl,
a heterocyclyl, ACRsR¢-, ~O-, -C(=0}-, ~-C-C(=0)-, -C(=0)C-, ~O-C{=0pOn, -C(=0)-
(CHp1+, “GFE0)-O-(CHypt=, ~(CHyps -C(=0), {CH)p1-C(=0)-0-, -(O-(CHzy-Jpa-, -
((CHz)pz Oy, ~C(=8)-, -C{=8)-8-, -C(=5}-NH-, -5-C(=5)-, -5-C(=5)-5-, -5~, -50-, -80-, -
NR - ANERg-CEONRe), ~NRg-CEOYO-, -NR)-CFO)-, -C=O)NR)-, -C(=0)-
N(R4-C(=0)-, -O-C(=O)-NRy-, wherein alkyl, alkynyl, atkenyl, cycloalkyl, aryl, heteroaryl,

d heterocycly! are optionally substituted;
Aguend As are each independently ~O-, -S-, -NRjg-, ~CRsR¢-;
Ry iIs selected from the group consisting of O, 8, NRys, CRsRs}
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Riys is selected from the group consisting of H, alkyl, alkynyl, aikenyl, cycloalky],
aryl, heteroaryl, heterocyclyl, and acyl, wherein alkyl, elkynyl, atkenyl, cvcloalkyl, aryl,
heteroaryl, heterocyclyl, and acy! are optionally substituted;

Ra, Rs,Re and Rg are each independently H, or a substituted or unsubstituteds alkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyciyl;

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

xis0, 1 or2.

38.  The compound of ctaim 37,

wherein:

7 is vepresented by Formula (VID:

Lon-Lop-Zoc-Lop- (VI

further wherein:

Zan, Zam, Zoc and Zgp are each independently/absent, an amino acid, a peptide having
2-20 amino acids, an alkyl, an alkynyl, an alkeny¥ a cycloalkyl, an aryl, a heteroaryl, a
heterocyclyl, -CRsR-, -O-, ~-C(=0)-, -O-C(=0))-, -C(=0}-0-, ~0-C{=0}O0-, ~C(=0CHypl,
~C(=0)-0-{CHyjpt, (CHyp1-C=0), (CHp1-C(=0)-0-, ~(O-(CH)pomYos-> ~(CH2)p2-O-)pa-, -
C(=8)-, -C(=8)-8~, ~-C(=8)-NH-, -§-C(=5)-, -8-C{=8}-8-, 8-, -8O-, -804, -NR4~, ~N(R4)-
CE0)NRs, “NR)-C(=0)0-, NI )-C(=O}, -C=0)N(R1)-, -C(=0)-N(Re)-C(=0)-, -O-

o s P
AL A
P
C=0N)-N(Ry), ~O-CESINR Y, -C=S)-N(Ry)~, -N=C=8, -N=C=0, O or 07 \
whereln alkyl, al€ynyl, alkenyl, cycloallkyl, aryl, heteroaryl, and heterocyclyl are

optionally substituted’and Ry, Rs, Ry, Rg are as defined in claim 37;

Zy is repregented by Formula (VII):
#ZicZip- (VHI)
wherein:
14> 218, Zac 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
heterocyelyl, -CRsRg-, ~O-, -C(=0)-, -O-C{=0)-, -C(=0)-0-, -O-C(=0)-0-, -C{=0)~(CHypi,
LC(=0)-0-(CHp1, «(CHyp-C(=0)-, «(CHy)p1-C(=0)-0-, -(O-(CH)pa-bpi-, -(CH2)p2-O-Ypa -
C(=8)-, -C(=8)-8~, ~C(=5}-NH-, -8-C(=8)-, -5-C(=8)-§-, -8-, -SO-, -80y-, -NR4-, -N(R4}
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C=0)N(Rg)-, -NR-C(=0)0-, -NR-C(=0)-, -C(=0)-N(Ry)-, -C(=0)-NR4)-C{(=0}-, -0*

Q O
Bosibs
: /

C(=0)-NRy-, -N=C=5, -N=C=0, O or O

;
wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heteroggclyl are
opticnally substituted and R4, Rs, Rs, Rg are as defined in claim 37,
A is a peptide selected from the group consisting of valine-citrulline, citrylline-valine, lysine-
phenylalanine, phenylalanine-Iysine, valine-asparagine, asparagine-vgline, threonine-
asparagine, serine-asparagine, asparagine-serine, phenylalanine-asphragine, asparagine-
phenylalanine, leucine-asparagine, asparagine-leucine, isoleucipe-asparagine, asparagine-
isoleucine, glycine-asparagine, asparagine-glycine, glutamic Acid- asparagine, asparagine-
glutamic acid, eitrulline-asparagine, asparagine-citrulline /alanine-asparagine, asparagine-
alanine;

X is an aryl selected from the group consistiig of

CEO)-0-Rys, -C(=0)-NRy3

further wherein, al

wherein:
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Ag Ay, Ag, As are each independently absent, an amino acid, N-alkyl amino acid, 2
peptide having 2-20 amino acids, an alkyl, an alkenyl, an alkynyl, a cycloalkyl, an aryl, a
heteroaryl, a heterocyelyl, -CRsRe~, -O-, -C(=0)-, -0-C(=0)-, -C(=0)-C-, -O-C(=0}-0¥, -
CEOHCHpL -CE0R0-(CHy)p, (CHi)p-C(=0)-, ~(CH)p-C(=0)-0-, -(0-(CHY

PZ“)D N

(CHa)yar Oy, C(=S)-, -CES)S-, -C=S) NH, -§-C(=S)-, 5-C(=8)-5-, 8-, -50-, 80y, -
NR-, -N(Re)- C(=0)-N(R), N(Re}-C(=0)O-, N(Rs)-C(=O)-, -C(=0)}-NRg¥, C(=0)-

NR)-C(=0)-, O-C(=0)-NRy, further wherein alkyl, alkkynyl, alkenyl, cy
heteroaryl, and heterocyclyl are optionally substituted, and Ry, Rs, Rg,

oalkyl, aryl,
g are as defined in
claim 37.

39.  The compound of claim 38, wherein the maytemsincy is represented by the following

stractural formanian /

8O
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41. A compound of formuly(IX):

further wherein Ra, and Az are each independently absent, an amino acid, a peptide
ing 2-20 amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl,
4 heterocyclyl, -CRsR¢-, -O-, -C(=0}-, -O-C(=0)-, -C(=0)-0~, -0-C(=0}-0-, -C(=0)-
{CHpt~s ~C=0)-0-(CHy)pr=, <{CHdpt-C=0)~, ~(CHypi-C(=0)-0-, ~(O-(CHz)p-Jos~ -
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{{CHy)pa-On )~ ~C(=8)-, -C(=8)-8~, -C(=8)-NH-~, -5-C(=8)-, -5-C(=85)-8~, -§-, -80-, -80,-,
NRs-, -N{Rg)}-C(=O0)-NRg)-, -N{R4)-C(=0)O-, -N(R)-C(=0)-, -C(=0}-N(Ry)-, -C(=0}-
N{Rg)-C(=0)-, -0-C(=0)-NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, hetepbaryl,
and heterocycly! are optionally substituted; and

7, is represented by the following structural formula;

-Zyn-Zap-Zac-Zap,

whersin:

Zia, L1y, Zic and Zyp are each independently absent, an amino 4cid, a peptide having
2-20 smino acids, an alkyl, an alkynyl, an alkenyl, s cyeloalkyl, an dryl, 4 heteroaryl, a
heterocyclyl, -CRsRg-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -0 (=0)-0-, -C(=C}-(CH,)p1,
~C(=0}-0«(CHxlg1, ~(CHglpi-C(=0)-, «(CHp1-C(=0)-O-, (QACH)p0-Jpa-, ~((CHy Jp2-O-Jp3-, =
C(=8)-, -C(=8)-8-, -C(=8)-NH-, -8-C(=8)-, ~5-C(=8)-8~, 8-, -80~, -80y-, -NR4~, ~N(R}-
C(=0)N(Rg)-, -NRH-C=O)O-, -NR-C=0)-, -C(=2)-N(Ry)-, CEO}NR)-C(=0)-, ~O-

i T
oy

C=0)-NRy), -O-CE=8-NRy)-, -C=S3-NR4-, -N=C=§, -N=C=0, O or

o]
s“\N j

o/l/

wherein alkyl, allkynyl, aligenyl, cycloalkyl, aryl, hetercaryl, and heterocyclyi are

optionally substituted and Ry, Rs, Rg and Ry are each independently H, or a substitufed or

unsubstituted: alkyl, alkenyf, alkynyl, aryl, heteroaryl, or heterocyclyl.

of claim 41 wherein ICs; of the compound is greater than about 10

43.  Thetompound of claim 41 wherein the compound is about 10 fold less cytotoxic than
the cotrgsponding compound of claim 1.

A compound of formula (X}
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"
Ab— N~ Ty p = W—X — Y —Z— DM

a .8

wherein:
Ab is an antibody or a fragment thereof;
a s an integer from 1 to 10;
Z, and Z; are each independently absent or a spacer;
A is anatural or non-natural amino acid, or a peptide compriging 2-20 amino acids;
W is absent, -O-, -5-, -CRsR¢-, ~NRy-;
X is absent, aryl, heteroaryl, cycloalkyl, heterocyclyl, wherein aryl, heteroaryl,
cycloalkyl, and heterocyclyl are optionally substituted;

Ryy

Aq
tz—)l.// ™~ RY RS/ \ Sés
Y is absent or

ALLQ/A‘\ >< /;g

wherein A, Aa, R; an are each independently absent, an amino acid, a peptide
having 2-20 amino acids, agalkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl,
a heterocyclyl, ~CR§R.5» O, “C{=0)~, ~0-C(=0)~, -C(=0)-0-, -0-C{=0)-0-, -C(=0)-
(CHy1m» ~CE0)-O-fCHpr-, ~(CHIp1=C(=0)-, {CHypr-C(=0)-0-, «(O-(CH )Y, -
((CHp)pa-O-)pa-, ~2(=8)-, ~C(=8)-5-, ~-C(=8}-NH-, -8-C(=8)-, -8-C(=8)-8-, -§-, -80-, -50p~, -
NRyr, -NR-(=0}N(Rg)-, -NR)-C(=0)O-, -N(R4)-C(=0)-, -C{=0)-N(Ra}-, -C(=O}-
NRCERS-, -0-CE=0)NRy-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl,
and heterboyclyl are optionally substituted;
Ajand As are each independently —-O-, -8-, -NRg-, -CRsRs-;
Ry7 is selected from the group consisting of O, 5, WRyg, CRsRe;
Ris 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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Ry, Rs, Rg and Ry are each independently H, or a substituted or unsubstituted: alkyt
alkenvl, alkynyl, aryl, heteroaryl, or heterocyelyl;
pl, p2 and p3 are each independently 0, or an integer from 1 to 100;
xis 0, T or 2; and
DM is represented by the following structure:
o
o p @
AP G
Lo o
Ao

45, The compound of claim 44 represented by the following structure:

48,

0O

"n’ R%{U\QM /

Riz Rz a (X1

wherein:

Ab is an antibody or a fragment theteof,
AA-AA; s a peptide selected from the group consisting of valine-cifrultine,

citrulline-valine, lysine-phenylalanine, phenylalanine-lysine, valine-asparagine, asparagine-
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valine, threonine-asparagine, serine-asparagine, asparagine-serine, phenylalanine-asparagine
asparagine-phenylalanine, leucine-asparagine, asparagine-~leucine, isoleucine-asparagine,
asparagine-isoleucine, glycine-asparagine, asparagine-glycine, ghitamic acid- asparagide,
asparagine-glutamic acid, citrulline-asparagine, asparagine-citrulline, alanine-aspardgine,
asparagine-alanine;

ais an integer from 1to 10;

g is 0 or an integer from 1 to 5,

As, Ry and Ry are gach independently absent, an amine acid, a peptide having 2-20
amino acids, an allcyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, £ heteroaryl, a
heterocyclytheterocyclyl, -CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C{=0)-O-, -O-C(=0)-0-, -
CEOHCH i, -Of=0)-0-(CH )y -, (CHIp1-C{=0, ~(CHelp1-C=0)-O-, ~(O~(CHa)ya g
~({CHp)p2-O-Ypa-, ~C(=8)-, ~C{=8)-8-, -C(=8)-NH-, -8-C(zK)-, -8-C(=8)-8-, -§-, -80-, -80;-,
-NR4, -N(Rg}-C(=0)-NRs)-, -NR4)-C(=C}0-, -NRg*C(=0}-, -C(=0)-N{Ry}-, -C(=0)-
NRY-CE=Q)-, -0-C(=0)-NRy-, wherein alkyl, alkkyiiyl, alkenyl, eycloalkyl, aryl, heteroaryl,
and heterocyclyl are optionally substituted;

Ri7 is selected from the group consistihg of O, 8, NRys, CRsRs;

R4, Rs, R and Rg are each independently H, or a substituted or unsubstituted: alkyl,
alkenvi, alkynyl, aryl, hetercaryl, and héterocyclyl;

Ro, Ry, Ryp, and Ry are each independently H, halogen, NRsRu4, nitro, cyane, -OH, -
O-C(=0)-Rys, -C(=0)-Rys, <C{= }O“qu, -C(=O)}NRy;3 Ryq, substituted or unsubstituted:
alkyl, cycloalkyl, aryl, heterodryl, and heterocyclyl;

Riz and Ry4 are eaph independently H or an optionally substituted alkyl; and Rys is an
optionally substituted atkyl;

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

%is0,1er2; and
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47.  The compound of claim 46 represented by the following structure:

wherein a is an integer from 110 10.
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