
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. 

The present disclosure relates to conjugate compounds represented by the 

following structural formula (I): 

I_ •A W X Y ^ D 
(I) 

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; 

Z2 and Z\ are each independently absent or a spacer; 

D is a Biologically Active Molecule; 

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

W is absent, -0-, -S-, -CR5R6~, -NfL*-; 

further wherein: R4, R5, and Re 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. 
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H OH PCH3 ?HS 
CK .N.-, • 

Ri 
-Z2 A W—X-A-j I 

Ri^NR^a n ; 1 

H3C^ M/ V N ^ ~"OCH3 

CH3 (5 H3C ci 

O CH, 

wherein: 

L is a Ligand., 

wherein; 

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?A-Z?K-Zor-Z:m, wherein Z?A. 

ZaRi Z?r and Z->n are each independently absent, an amino acid, a peptide having 2-20 amino 

acids, an. a! an alkenyl. a cycloalkyl- an arvl a hctcroarvL a hcterocvclyl. 

CRsRoiM :=o)-o-
-XlUL-i Lamm: 2mzi^zig2 

-C(=S)-S-. -€(=S)-NH-. -S-C(=SK -S-C(=S)-S~. -S-. -SO-. -SO. -NRj-, 

-C(=Q)Q-

% -N=OS. 

/ 
o 

-N=C=0. O 

/ 
o 

s 

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

W is -Q-, -S-, -CRsR*-, or -NR*-; 

X is ary 

and heterocyclyl arc optionally substituted: 

wherein A-, Ay and Rj are each independentiv-an amino acid, a peptide ha vim? 2-20 

amino acids, an alkvl. an alkynvl, an alkenyl, a cycloalkyl. an arvl a heteroaryl. a 

heterocyclyl. -CRsR*-. -Q-- . ~0~0=OK -aO)-Q-. -Q-C(=0)-Q-. 

ki: 
/"</ ,r\\ 

•dpi; 

12^-0-W- -C(=SK -C(=SVS-. -S-CH5K -C(=SVNH-. -S-C(=S)-S-. -S-, -SO-. -SO?-. 

-NRi-. -WR^-CfOVNfR*)-. -N(R4)-Cf=0KK -N(Rd)-aOK -C^OVNfR^K 



-C(=0 )-N(Rj)-C(^O)-. or -0-C(=Q)-NR.4-, wherein alkvl alkynyl alkenyl. cycloalkyl. arvl 

heteroaryl. and heterocyclyl are optionally substituted: 

R17 is selected from the group consisting of 0. S. NRiand CRsR^ : 

RiR is selected from the group consisting of K alkvl alkynyl. alkenyl cycloalkyl 

arvl heteroaryl heterocyclyl and acyl, wherein alkvl alkynyl, alkenyl cycloalkyl aryl 

heteroaryl heterocyclyl and acyl. are optionally substituted; 

R4, R-,. R,S and Ra are each independently H. or a substituted or unsubstituted: alkvl 

alkenyl alkynyl arvl heteroaryl or heterocyclyl; 

Ri,, is-methyl; 

P1.. p2 and p3 are each independently 0, or a:n integer from 1. to 100; and. 

x is 0. 1 or 2. 

[0007] The present disclosure also provides linker-biologically active compounds 

represented by the following structural formula (V): 

22_A_W—x Y Z,—D (V) 

wherein: 

Z2 and Z\ are each independently absent or a spacer; 

D is a Biologically Active Molecule; 
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N(R4)-C(=0)-, -0-C(=0)-NR4-S wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, 

heteroaryl, and heterocyclyl are optionally substituted; 

A4 and A5 are each independently -0-, -S-, -NRig-, -CR5R6-; 

R17 is selected from the group consisting of 0, S, NRig, CR5R6; 

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, R5, Rg and R§ are each independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; 

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

x is 0, 1 or 2. 

[0010] In one aspect, the disclosure provides compounds of formula (VI), wherein Z2 is 

represented by the following structural formula: 

-Z2A-Z2B-Z2C-Z2D-> 

wherein: 

Z2A, Z2B, Z2C and Z2D 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, -CR5R6~, -0-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -0-C(-0)-0~, -C(=0)-(CHx)pi, 

-C(=0)-0-(CHx)pl, -(CHx)p]-C(=0)-, -(CHx)pl-Ce0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-0-)p3-, -

C(=S)-, -C(=S)-S-s -C(=S)-NH-, -S-C(=S)-s -S-C(=S)-S-s -S-, -SO-, -S02-, -NR4-, -N(R4)-

C(=0)-N(R8)-, -N(R4)-C(=0)0-, -N(R4)-CeO)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-S -O-
O c O 

C(=0)-N(R4), -0-C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S, -N=C=O, o 

wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally 

substituted and R4, R5, Rf, and Rs are each independently H, or a substituted or unsubstituted: 

alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl. 

[0011] In another aspect. t-The present disclosure also relates to apharmaceutical 

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

-or a pharmaceutically acceptable salt thereof and one or more pharmaceutically 
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acceptable carriers, diluents, or excipients. 

[0012] In another aspect, ffhe present disclosure also provides an ex vivo method of 

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

cell with a compound-as disclosed abovce^-femmla (I-), 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, t-Fhe present disclosure also provides an ex vivo method of 

killing a cell, comprising contacting the cell with a compound-as disclosed abovce-f formula 

{4}, 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). 

100Hal In another aspect there is provided use of a composition comprising a compound as 

disclosed above in the manu facture 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). 

10015a! 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 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 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. 
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10016a 1 In another aspcct. there is provided a compound of the following formula 

~ 1 OH c <DCH3 CH3 

H3C° N' ^ "OCH3 

R17 CH3 6 H3C CI 
Z2 A W^X,AI.RJ_N<A3>N^O 

0 CH3 

wherein: 

Z? is represented by the following structural formula: —Z?A-Z^-Z^-Z-m. wherein ZTA, 

ZQ_R, Zo_c and Z-?n are each independently absent, an amino acid, a peptide having 2-20 amino 

acids., an alkvl. an alkynyh an alkenyl, a cycloalkyl.. an arvl. a heteroaryl, a heterocyclyl -

CRjR*-. -Q-. -Cf=Q)-. -Q-Cf-OV. -C(=OVO-, -Q-CH3VO-, -Cf=OV(CH^i. -CfOVO-

rCH^ni. -{CH-V)E1-C(=OK -(CHx)Pi-Cf-OVO-.. -(Q-(CH2)p2-)Gr> -(fCH?)n?-Q-V-, -C(=SK -

Cf=SVS-. -C(=SVNH-. -5-C(=5K -S-C(HSVS-, -S-, -SO-. -SP2-, ~NRr, -NfR^-CfOV 

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

W is -()-• ~S~, -CRvRt->-, or -NRa-; 

X isa substituted or unsubstituted: aryl heteroaryl. eycloaikvl or heterocyclyl: -and 

wherein A i, Au and R1 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^R*-. -Q-. -C(=OK -Q-q=OK -C(=Q)~CK -Q-Cf=OVO-, 

-Ci=Q)-iCH,)pl-. 

-C(=0)-0-(CH,)nj-. -(CH,y,-Cf=OV. -fCH,y-C(=0)-Q-. -fO-fCH7V-yr. -((CH2)EZ-Q-)nj-, 

-Cf=SV, -Cf=S)-S-. -C(=S)-NH-, -S-C(=SK -S-C(=S)-S-. -S-. -SO-. -SOr, -NR4-. 
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C(~QK or -Q-C(—Q)-N'R.4-% wherein alkyl. alkynyl alkenyl cvcloalkv 

heteroaryl. and heterocyclyl is optionally substituted.: 

Ri? is selected from the group consisting of Q. S, NRix. or CRjR*: 

Rtx is selected from the groan consisting of H. alkyl. alkynyl alkenyl. cycloalkyl. 

yi, UHSVH • i. Y-woalkyl aryl. 

heteroaryl heterocyclyl and acyl arc optionally substituted: 

R4. RS« and Rs are each independently H. or a substituted or unsubstituted: alkyl, 

alkenyl alkynyl. aryl. heteroaryl or heterocyclyl 

pk P2 and p3 are each, independently 0, or an integer from 1 to 100; and 

x is 0„ 1 or 2. 

j 0016b! In another aspcct, there is provided a compound of the following formula: 

HOHPCH> ?H3 

H3C4> VV N"yx)CH3 
CH3 6 H3C Ci 

H—NR4a T T^O 
0 CH3 

wherein: 

A3?1 is each independently an amino acid, a peptide having 2-20 amino acids, an alkvl, 

an alkynyl. an alkenyl a cycloalkyl an aryl a heteroaryl a heterocyclyl. -CRsRy. -Q-. -

cf-ov. -o-cf^ov. -q=ovo-> -G-CCOIG-. 
-C(=Q)-fCH>i)nI-,-Cr=Q)-0-(CH,V,-, -(CHx)pi-C(=Q)-. "(CIi^)Pi-C(-Q)-Q-> -(Q-(CH?y-y, 

-f(CH?)n7-Q-W. -Cf^SK -Cf=SVS-. -C(=S)-NH~, -S-C(^SV. -S-C(=SVS-. -S~. -SO-. -SO?-. 

-NR4-.-N(R4V 

:)-N(.R-l 

heteroaryl and heterocyclyl are optionally substituted; and 

pi. p2 and p3 are each independently Q, or an integer from 1 to 100; 

x is 0. 1 or 2; 

R* and Rx are each independently H. or a. substituted or unsubstituted: alkvl 

al 

M,D * or -Q-C(=Q)-
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!0016cl in another aspect, there is provided a compound having a structure selected 

from one member of the group consisting of 

1003.6(11 In another aspcct; there is provided a compound having the following 

structure: 
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100161*1 in another aspect, there is provided an antibody-drug conjugate comprising an 

antibody or antigen-binding fragment thereof conjugated to a payload of the foil owing 

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 
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Claims: 

1. A compound of the following formula 

Vj 17 Yr'3 I 

O rw. 

I o< r~^ H^"yy N^V 
R-17 CHs 0 H3C Cl 

L A—W-X-A-, 

wherein: 

L is a Ligand, 

wherein: 

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

a is an integer from 1 to 10; 

Z2 is represented by the following structural formula: -Z2A-Z2B-Z2C-Z2D, wherein Z2A, 

Z2B, Z2c and Z2D 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, -CR5R6-
, -0-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -0-C(=G)-Q-, -C(^0)-(CHx)p], -C(=0)-0-(CHx)Pi, -

(CHOprCCO)-, -(CHx)pl-C(=0)-0-, -(0-(CH2)p2-)pr, -((CH2)p2-0-)pr, 
-C(-S)-, -C(=S)-S-, -C(~S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -S02-, -NR*-, 

-N(R4)-C(=0)-N(R«)-, -N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4>, 

-C(=0)-N(R4)-C(=0)-, -0-C(«0)-N(R4), -0-C(«S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S, 

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

W is -0-, -S-, -CR5R6-, or -NR4-; 
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X is aryl, heteroaryl, cycloalkyl, or heterocyclyl, wherein aryl, heteroaryl, cycloalkyl, and 

heterocyclyl are optionally substituted; 

wherein A]? A3, and Ri 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, -

CR5R6-, -0-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0~, 

-C(=0)-(CHx)pr, -C(=0)-0-(CHx)pi-, -(CHx)P]-C(=0)-, -(CHx)p]-C(=0)-0-, -(0-(CH2)p2-)p3-, 

-((CH2)p2-0-)p3-, -C(=S>, -C(=S)-S-, -S-C(=S)-, -C(=S)-NH-, -S-C(~S)-S-, -S-, -SO-, -S02-, 

-NR4-, -N(R4)-C(=0)-N(RS)-, -N(R4>C(K))0-f -N(R4)-C(=0)-, -C(«0)-N(R4)-, 

-C(-0)-N(R4)-C(=0)-, or -0-C(=0)-NR4", wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, 

heteroaryl, and heterocyclyl are optionally substituted; 

R17 is selected from the group consisting of O, S, NRjg, and CR5R6; 

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, R5, R^ and Rg are each independently H, or a substituted or unsubstituted: 

alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; 

R4a ismethyl; 

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

x is 0, 1 or 2. 

2. The compound of claim 1, wherein X, Aj, A3, and Ri are unsubstituted . 

3. The compound of claim 1, wherein A3 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 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 Z2. 

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

group that is covalently attached with Z2A-

10. The compound of claim 1, wherein R} and Rn 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-plienylalanine, 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 

F 

R< •9 

R,2 % 

and 

R10 ^ 
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wherein R9, Rio, Rn, and R12 are each independently H, an alkyl, cycloalkyl, aryl, 

heteroaryl, heterocyclyl, halogen, NR13R14, nitro, cyano, -OH, -0-C(=0)-Rj5, -C(=0)-Ri5, 

-C(=0)-0-R15, C(=0)-NR13 RI4; and 

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

substituted; 

R13 and R14 are each independently H or an optionally substituted alkyl; and R15 is an 

optionally substituted alkyl. 

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

wherein: 
Ab is an antibody or a fragment thereof: 

AA;-AA2 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, citmliine-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; 

A3, and Ri 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, -CR5R6-, -0-, -

Ab" 
S 

OCH 
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C(=0)-, -0-C(=0)-, -C(—0)-0-, -0-C(=0)-0-, -C(=0)-(CHx)pi-, 

-C(=0)-0-(CHx)pi~, -(CHx)pl-C(=0)-, -(CHx)pl-C(=0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-0-)p3-, 

-C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S>, -S-C(=S)-S-, -S-, -SO-, -S02-, -NRr, 

-N(R4)-C(=0)-N(R8)-) -N(R4)-C(=0)0-, -N(R4)-C(=0)-S -C(=0)-N(R4)-S -C(=0)-N(R4)-C(<))-, 

-O- C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl 

are optionally substituted; 

R37 is selected from the group consisting of O, S, NRis, and CR5R6; 

Rig is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, aryl, 

heteroaryl, heterocyclyl, and acyl, wherem alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, 

heterocyclyl, and acyl are optionally substituted; 

R4, R5, R(j and R8 are each independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; 

R4a is methyl; 

R9, Rio, Rn, and RJ2 are each independently H, halogen, NR13R14, nitro, cyano, -OH, 

-0-C(=0)-Ri5, -C(=0)-Ri5, -C(=0)~0-RIS, -C(=0)-NRi3 RH, or substituted or unsubstituted: 

alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl; 

R13 and R14 are each independently H or an optionally substituted alkyl; and R15 is an 

optionally substituted alkyl; 

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

x is 0, 1 or 2 

15. The compound of claim 14, wherein: 

q is 4; 

Ri and Rj are each independently -0-, -S-, NR4, or -CRsR^-; 

R4, R.5) R^, R9, Rio, Ri 1, and R12 are each independently H or alkyl; and 

A3 is an alkyl. 
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16. The compound of claim 14, represented by the following structure: 

~ ti OH ,OCH3 CH3 

0 A O 
H3C CH3 

H3CV' \K y ^ T' "0CH3 
CH3 CH3 6 H3C CI 

O. .N. A 1 

o 
'0 

o CH3 

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, wherem 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 aplasmin. 

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

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

additional therapy. 

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

combination of both. 

28. The use of claim 245 further comprising administering at least one additional therapeutic 

agent. 

29. 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. 

30. 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. 

31. A compound of the following formula 

wherem: 

Z2 is represented by the following structural formula: -Z2A-Z2B-Z2C-Z2D» wherein Z2A, 

Z2B, Z2C and Z2D 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, -CR5R.6-

, ~0~, -C(=0)-, -0-C(=0)-, -C(0)-0-, -0-C(=0)-0-, -C(=0)~(CHx)pi, -C(=0)-0-(CHx)pl5 -

(CHx)pl-CeOh -(CHx)pl-C(=0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-0-)p3-, -C(=S)-, -C(=S)-S-, -

C(~S)-NH-, -S-C(=S)-, -S-C(=S)-S-} -S-, -SO-, -S02-, -NR4-, -N(R4)-C(-0)-N(R8)-, -N(R4> 

C(=0)0-, -N(R4)-C(«0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=OK ~0~C(-0)-N(R4), -0-C(=S)-
O j 0 

N(R4)-, -C(=S)-N(R4)-, -N=C=S, -N=C=0, o or 

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

W is -0-, -S-, -CR5R6-, or -NR4-; 

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

wherein A3, A3, and Ri 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, -

CR5R6-, -0-, -C(O)-, -0-C(=0h -C(=0)-0-, -0-C(=0)-0-, 

-C(=0)-(CHx)pi-, 

-C(=0)-0-(CHx)pi-) <CHx)pl-C(=0)-, -(CHx)pl-C(=0)-0-s -(0-(CH2)p2-)p3-, -((CH2)p2-0-)p3-, 

-C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(-S)-, -S-C(=S)-S-s -S-, -SO-, -S02-, -NRr, 

-N(R4)-C(-0)-N(R8)-, -N(R4)-C(=0)D-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, 

or -0-C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl 

is optionally substituted; 

R17 is selected from the group consisting of O, S, NR|g, or CR5R6; 

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, R5, R5 and Rg are each independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; 

R4a is methyl; 

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

x is 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, citmliine-asparagine, asparagine-citrulline, 

alanine-asparagine, and asparagine-alanine; 

X is an aryl selected from the group consisting of 

wherein R9, Rio, Rn, and R12 are each independently H, an alkyl, cycloalkyl, aryl, 

heteroaryl, heterocyclyl, halogen, NR13R14, nitro, cyano, -OH, -0-C(=0)-Ri5, -C(=0)-Ri5, 

-C(=0)-0-Rls, or -C(0)-NR]3Ri4, 

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

substituted; 

R13 and R14 are each independently H or an optionally substituted alkyl; and R15 is an 

optionally substituted alkyl; and 

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

consisting of 

0 

0 6 1 
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34. A compound of the following formula : 

wherein: 

A3a 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, -CR5R.6-, -0-, -C(=0)-, -

0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, 

-C(=0)-(CHx)pi-,-C(=0)-0-(CHx)pl-, -(CHx)pl-C(=0)-, -(CHx)pI-C(K))-0-, -(0-(CH2)p2-)p3~, 

-((CH2)P2-0-)p3-, -C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -S02-, 

-NR4-S-N(R4)-C(=0)-N(R8)-, -N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, 

-C(=0)-N(R4)-C(=0)-) or -0-C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, 

heteroaryl, and heterocyclyl are optionally substituted; and 

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

x is 0, 1 or 2; 
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R4, R5, R6 and Rg are each independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; and 

R4a is 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): 

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, -0-, -S-, -CR5R6-,or -NR4-; 

X is aryl, heteroaryl, cycloalkyl, or heterocyclyl, wherem aryl, heteroaryl, cycloalkyl, and 

heterocyclyl are optionally substituted; 

wherein Ai, A3, and Ri 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, 

CR5R6-, -0-, -C(=Oh -0-C(=0)-, -C(0)-0-, -0-C(0)-0-, -C(=0)-(CHx)pl-, -C(0)-0-

(CHx)pi-, -(CHx)prC(=0)-s -(CHs)pi-C(=0)"0-, -(0-(CH2)p2-)p3-, -((CH2)p2-0-)p3-, -C(=S)-, -

C(=S)-S-, -C(=S)-NH-, -S-C(«S)-, -S-C(=S)-S-, -S-, -SO-, -S02-, -NR4-, -N(R4)-C(«0)-N(R8)-) 

N(R4>-C(=0)0-, -N(R4}-C(-0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, OL-0-C(=0)-NR4-, 
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wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally 

substituted; 

Rn is selected from the group consisting of O, S, NR38, or CR5R6; 

Ri8 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, R5, Rfi and Rs are each independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; 

R4a is methyl; 

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

x is 0, 1 or 2; and 

Z2 is represented by the following structural formula: -Z2A-Z2B-Z2C-Z2D, wherein Z2A, 

Z2B, Z2C. and Z2D 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, -CR5R6-
, -0-, -C(=0)-, -0-C(=0)-5 -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHx)pI, -C(=0)-0-(CHx)Pi, -

(CHx)p!-C(=0)-, -{CHx)pi-C(=0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-0~)p3-, -C(-S)-, -C(=S)-S-, -

C(=S)-NH-, -S-C(=S)-} -S-C(~S)-S-, -S-, -SO-, -S02-, -NR4-, -N(R4>C(=0)-N(R8)-, -NCR4)-

C(=0)0-, -N(R4)-C(0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(«0)-, -0-C(=0)-N(R4), -0-C(=S)-
o 

/ 
o 

N(R4)-, -C(=S)-N(R4)-, -N=C=S, -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. 
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38. The compound of claim 9 having the following formula : 

Ab-
s 

o 

K q 
s R4 

•AA2AA—N 

wherein: 

Ab is an antibody or a fragment thereof; 

AA1-AA2 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-giutamic 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; 

A3, and Rj 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, -
CR5R6-, -0-, -C(=G)-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, 

-C(=0)-(CHx)pi~, ~C(=0)-0-(CHs)Pi-, -(CHx)p3-C(=0)-! -(CHx)pl-C(0)-0-, -(0-(CH2)p2-)p3-, 

-((CH2)p2-0-)p3-, -CeS)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -S02-, 

-NR4-, -N(R4)-C(=0)-N(R8)-, -N(R4)-C(=0)0-, -N(R4)-C(=0>, -C(=0)-N(R4)-, -C(=0)-N(R4> 

C(=0)-, or -0-C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and 

heterocyclyl are optionally substituted; 

Rn is selected from the group consisting of O, S, NRig, or CR5R6; 
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R4, RS, R6, and Rg are each independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl; 

R4a is methyl; 

R9, Rio, R11, and Rn are each independently H, halogen, NR13R14, nitro, cyano, -OH, -O-

C(=0)-Ri5, -C(=0)-Rl5, -C(=0)-0-Ri5, -C(=0)-NR[3 R14, or substituted or unsubstituted: alkyl, 

cycloalkyl, aryl, heteroaryl, and heterocyclyl; 

RB and R34 are each independently H or an optionally substituted alkyl; and R15 is an 

optionally substituted alkyl. 

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

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

consisting of 

o 

wherein a is an integer from 1 to 10. 

CH3 CH3 O H3C CI 
HN^YN^A0 

o CH3 

OCH3 
CH3 o H3C CI 

OCH3 

*v--S> 
and o CH3 
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A compound having a structure selected from one member of the group consisting of 

H?N" 

H OH PCHs 

o NS. 

PH P | Q PH3 ^ 
HaC'Nl^S/ N^v 0CHS HN 

CHg 6 H3C ct 

"V. 
0 CH3 

H OHPCH3 ?H3 

CVN-

H,C° OCH3 
CH3 O H3C ci 

NVS> 
O CH-. , and 

H OH P°H3 ^ 
Oo^.N. 

OCH3 

0 CH? 

43. A compound having the following structure: 
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44. A compound having the following structure: 

H OH PCh|3 ?HS 

13^ NT r 'V y OCH3 

CH3 CH3 0 H3C C! 
HN^^N^Ay •0 

0 CH3 

45. A compound having the following structure: 

.CHc 

0 0 CH, 

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

conjugated to a payload of the following formula: 

H OH PCH3 
CU .N.fX 

130 NI/ r n y XOCH3 

CH3 CH3 O H3C CI 

•o 
0 CH3 
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WO 2014/145090 PCT/US2014/029757 

What is claimed is: 

1. A compound of Formula (I) 

b- -W X Y-

wherein: 

L is absent or a Ligand; 

further wherein: 

when Lisa Ligand. L is capable of binding to a cell or pell population; 

a is an integer from 3 to ) 0; 

'L'i and Z\ are each independently absent or a spacer; 

D is a Biologically Active Molecule; 

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

acids; 

W is absent, -0-, -S-, -CRsRs-, -NR?-/ 

X is absent, aryl, heteroaryl, cycloa&yl, heterocyclyl, wherein aryl. heteroaryl, 

cycloalkyl, and heterocyclyl are optionally substituted; 

Ri? 

Y is absent. » or 

wherein Ai, A3, R] and R3 are each independently absent, an amino acid, a peptide 

having 2^20 amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, aheteroaryl, 

a heterocyclyl, -CR5IV, -0-, -C(0>, -0-C(=0)-, -C(-OKK -G-C(=OKH -CC=0> 

(CA)Pr, -C(-0)-0-(CH,)pr, -(CHx)prC(-0)-5 -(CH^j-CCO^O-, -(0-(CH3)pr)P3~, -

f(CH2)prO->p3-, -C(=SV, -C(=S)~S-, ~S"C(=S)~, -C(=S)-NH~, -S-C(=S)-S-, -S-, -SO-, -S02-, -

NR4-, -N(R4}-C(-0}-N(R8)-1 -N(R4)-C(-0)0-, -N(R4>C(=0)-, -C(=0>N(R4)-5 -C{=0)-
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N(Rj)-C(=0)-, -0-C(=0)-NRf-, wherein alkyl, alkynyl. alkenyl, cycloalkyl, aryl, heteroaryl 

and heterocyclyl are optionally substituted; / 

A4 and As are each independently -O-, -S-, -NRig-, -CR5R6-; / 

R-17 is selected from the group consisting of O, S, NRja, CRSR^ ; / 

R]g is selected from fee 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, R5, R<s and Rg are each independently H, or a substituted Oj/unsuhstituled: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; / 

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

x is 0, 1 or 2. / 

2. The compound of claim 1. wherein D is a cytotoxic agent. 

3. The compound of claim 2, wherein the cytotoxic agent is maytansinoid of formula H: 

wherein A6, A7, Ag, are each independently absent, an amino acid, N-alkyl amino 

acid, a peptide having 2-20 amino acids, an alkyl, an alkenyl, an alkynyl, a cycloalkyl, an 

aryl, a heteroaryl, a heterocyclyl, -CR5F.fi-, -0-, -C(=0>, -G-C(=0)-, -C(~0)-0, ~0-C(=0)-

0-, -C(K))<CHXW-C(=0)-0-(CHK)P1, -(CHx)pi-C(-0)-, -(CHx)pl-C(-0)-0~5 -(0-(CH2)p2-

)pr; -((CH2)prOV, -C(=S)-, -C(«S>S-4 -S-C(=S)-, -S~C(-S>S~, ~S~, -SO-, -

SO2-, -NTUyN(R4)-C(=0)-N(Rg)^ -N(R4)-C(-0)0-, -N(Rt)-C(=0)-, -C(=0)-N(R4)-, -

C(=0>NO4~CK)K -0-C(=0)-NR4S further wherein alkyl alkynyl, alkenyl, cycloalkyl, 

aryl, hsrferoaryl, and heterocyclyl are optionally substituted, and R^, R<, Rf), Rs are as defined 

in cmim 1. 

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

structural formula: 
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H Qhl> 

(DM). 

5. The compound of claim 1, wherein L is capable of binding to a^eciftcally targeted 

cell population. 

6. The compound of claim 1, wherein L is selected from the group consisting of 
proteins, antibodies, fragments of antibodies, nucleic acidsyantigen binding scaffolds, and 
carbohydrates. 

7. The compound of claim 6, wherein L is an^ntibody or a fragment thereof. 

8. The compound of claim 7, wherein 1/is an antibody or fragment: thereof that 
specifically binds a tumor associated antigen. 

9. The compound of claim 7 js&ierein the antibody or a fragment thereof comprises a 
sulfur group that is covalently attached with Z2. 

10. The compound of/61am 1, wherem Z2 is represented by the following structural 

formula: 

wherein' 
Z2A, 2OR, ZIC and ZID 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 -CRsIU-, -0-, -C{=0)-; -0-C(=0h -C(0)-0~, -0-C(=0>0-t -C(-0)-(CHx)pi, 
-C(>0)-0-(CHx)pis -(CH,)P3-C(0)-, KCHx)prC(=QKK -(O-fCHs^pr, -((CHa)prO-)p3-, • 

=S)-5 -C(=S)~SK -C(=S)-NH-, -S-C<=S)-, -S-C(=S)-S-s -S-, -SO-, -S02-# -Mir, -N(R,t)-

c(=o)-M(R«)-, -N(R4>c(-0)0^ -N(R,)-c(=0)-: -C(=O)-N(R4>-5 -c(-oyH(R4yc(ov, -o-
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C(=0)-N(R4 -0-C(=S)-N(R4>-, -C(=S>N(R<>, -NOS, -N=€=0, O 

0 
N' 

wherein alkyl, alkynyl, alkenyl cyoJoalkyl, aryl, heteroaryl, and ij^terocyclyl are 

optionally substituted and R4, Rs, Re, Rg are as defined in claim 1. 

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

sulfur group that is covalently attached with Z2A-

12. The compound of clam I, wherein Z\ is represented by the following structural 

formula: 

-ZiA-ZiB-Zic-ZiD-, 

wherein: 

Z]A, ZJB> Zic and Zm are each independently absent, an amino acid, a peptide having 

2-20 amino acids, an alkyl, an alkynyUtn alkenyl, a cycloalkyl, an aryl, a heteroaryl, a 

heterocyclyl, -CR51V, -CK .C(-0)-/0-C(-0)-5 -C(-0)-0~, -O-CtOyO-, -C(=0>(CH,)Pb 

-C(0)-0-(CHx)pi, -(CHx)prC(^h -(O-CCHz)^-, -C(CH2)p2-0-)p3-, 

C(~S)-; -C(=S>S~, -C(=S)-N^-, -S-C(-S>, -S-C(=S)-S-, -S-, -SO-, -S02-> -NR4-, -NCR4)-

C{-Q>N(RaK -N(R4)~C(=4o-, -N(^)-C(=0)-? -C(=0)-N(1I4)-, C(-0)-N(R,)-CC-0)-, -O-

/ 
o 

N" 

C(=0)-N(R4), -0/.(=S)-N(R^)-, -C(-S)-N(R,)-, -N=C=S, -N=c=0, O" 

/ 0 

or 

\ 

wherein alkyl alkynyl, alkenyl. cycloalkyl, aryl, heteroaryl and heterocyclyl are 

optionally substituted and R4. R5, R$, Rg are as defined in claim 1. 

13. The compound of claim 1, wherein D is covalently attached with Zt 
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14. The compound of claim 1, wherein A is an amino acid selected from the group 
consisting of alanine, aspariic acid, glutamic acid, phenylalanine, glycine, histidine, 
isoleucine. lysine, leucine, methionine, asparagine, proline,, glutamine, arginiiie, seri^. 
threonine, valine, tryptophan, tyrosine, cysteine, and citrulline. 

15. The compound of claim 1, wherein A is apepti.de selected from the group consisting 
ofvalme-citrulline/'citrulHne-valme, lysine-phenylalanine, phenylalamne4ysine, valine-
asparagine, asparagine-valine. threonine-asparagine, serine-asparagine; asparagine-serine, 
phenylalanine-asparagine, asparagine-phenylalaiiine, leucme-aspartfgine, asparagine-leucine, 
isoleucine-asparagine, asparagine-isoleucine, glycme-asparaging^ asparagine-glycine, 
glutamic acid- asparagine, asparagine-glutamic acid, citmliine-asparagine, asparagine-
citrulline, alanine-asparagine, asparagine-alanine. 

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

iw Rio /Nf-V-Rl11 

R12 

and 

r 

wherein 
heteroaryl, heterocyclyl, balogei 
C(=0)-0-Rj^ -< 

further \ 
substituted; 

Ri3 mid 

optionally substitx 

independently H, an alkyl, cycloalkyl, aryl, 
nitro, cyano, -OH, -0-C(=0)-RI5; -C(=0)-R]5; 

aryl, heteroaryl, and heterocyclyl are optionally 

or an optionally substituted alkyl; and Ri.s is an 

A compound of Formula (III): 

sWS-
o R4 ffto 

"AA^AA2 

Ab' \ 
O 

RYR3A^DM 
Rl2 Rl7 (III) 

wherein: 
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Ab is an antibody or a fragment thereof; / 

AA5-AA5 is a peptide selected from the group consisting of valme-citrullme, / 

citmlline-valine, lysine-phenylalanine, phenylalanine-lysine, valine-asparagine, aspara^ine-

valine, threonirie-asparagine, serine-asparagine, asparagine-serine, phenylalanine-a/paragine, 

asparagine-phenylaianine, leucine-asparagine, asparagine-leucine, isoleucine-asparagine, 

asparagine-isoleucine, glycine-asparagine, asparagine-glycine, glutamic acid/asparagine, 

asparagine-glutamic acid, citmliine-asparagine, asparagine-citrulline. alanine-asparagine, 

asparagine-aianine; / 

a is an integer from 1 to 10 / 

q is 0 or an integer from 1 to 5; / 

Ar„ R.i and R.-, are each independently absent, an amino acid, a peptide having 2-20 

amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyk an aryl, a heteroaryl a. 

heterocyclyl, -CRsR*-, -0-, -C(=0)-, -0-0(0)-, -C(==pH)-s -0-C(=0>0-: -C(=0)-(CHx)pr, 

-C(-0)-0-(CHx)pi-, -(CH.JprCCO)-, -(CHx)ps~C(=£^)~0~, -(O-CCffe^-),*-, ~((CH2)p2~0-)p3-, 

-C(=S>, -C(=S)-S-} -C(=S)-NH-, -S-C(=SK -S^=S>S-, -S-, -SO-, -SQz-, -NR4-, -N(Ri> 

C(=0)~M(Rs>i ,-N(R4)-C(=0)0-; -N(Rz)-C(=0)-: -C(-0)-N(R4)-; -C(=0)-N(R4>C(=0)-, -O-

C(=0)-N1^-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl 

are optionally substituted; / 

R17 is selected from the group consisting of O, S, NRis, CR5R6; 

R4, R5, R6 and R$ are each/independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl aryl, heteromyl and heterocyclyl;. 

R9, RJO5 R)j> and Ri/are each independently H, halogen, NR.13R14, nitro. cyano, -OH, -

0-C(=0)-Ri5, -C(=0)-I^I/5J "C(=0)-0-RI5) -C(=G)-NR^ RI4, substituted or unsubstituted: 

alkyl, cycloalkyl, aryl; heteroaryl, and heterocyclyl; 

Rj3 and Ri/are each independently H or an optionally substituted alkyl: and R15 is an 

optionally substituted alkyl; 

pi, 02 and p3 are each independently 0, or an integer from 1 to 100; 

xrts 0„ 1 or 2; and 

/DM is represented by-the following structure: 
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q is 4; / 
Ri and R3 are each independently ~0~, ~S~, NR4, -CRJV; 
R17 is selected from the group consisting of O, S, MRjs, CRsR^ ; 
Rjs is selected from the group consisting of B,jrftyl, alkynyl. alkenyl, cycloalkyl, 

aryl, heteroaryl, heterocyclyl, and acyl, wherem alkyl, alkynyl. alkenyl, cycloalkyl, aryl, 
heteroaryl, heterocyclyl, and acyl are optionally substituted; 

R4, R^R^Re, Ria, R11, R]2 are each independently H or alkyl: and 
A3 is an alkyl. / 

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

/ 
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wherein: / 

Ab is an antibody or a fragment thereof; / 

AAi-AAi is a peptide seiected from tiie group consisting of vali^se-citrulline, 

citrulline-valine, lysine-phenylalanine, phenylalanine-lysine, valine^sparagine, asparagine- . 

valine, threonine-asparagine, serine-asparagine, asparagme-serine; phenylalanine-asparagine, 

asparagine-phenylalanine, ieucine-asparagine, asparagine-leuome, isoleucine-asparagine, 

asparagine-isoleucine, glycine-asparagine, asparagine-glycine, glutamic acid- asparagine, 

asparagine-glutamic acid, citrulline-asparagine, asparagme-citralline, alanine-asparagine, 

asparagine-alanine; / 

a is an integer from 1 to 10; / 

q is 0 or an integer from 1 to 5; / 

Ri is absent, an amino acid, a peptide having 2-20 amino acids, an alkyl, an alkynyl, 

aii alkenyl, a cycloalkyl, an aryl, a heteroaryl, a heterocyclyl, -CRsRc-, -0-, -C(=0)-5 -0-

0(0)-, ~C(0)~0~, -0-C(0>CK -^OXCH^pr, -C(=G>0-(CHx)pr, -(CH^-C^O)-, -

(CHK)prC(-0)-0-( -((CH^prO-^-, -C(=S)-, -C(=S)-S-, -C(=S)-N.H-, -S-

C(=S)-, ~S-C(=S)-S-) -S-, -S0/-5CV, -NfU-( -N(FU.>C(=0)-N(Rs)-, -N(R4)-C(=Q)CK -

N(R4)-C(K)X -C(<))-N(E4H ^C{=0;hN(R4)-C(-0)-i -0-C(=0>NR4-, wherein alkyl, 

alkynyl, alkenyl, cycloalkyl aryl, heteroaryl, and heterocyclyl are optionally substituted; 

R-j, is H, or substituted or unsubstituted: alkyl, alkenyl alkynyl, aryl, heteroaryl and 

heterocyclyl; / 

R9, Rjo/llxi, and R12 are each independently H, halogen, NR^R^, nitro, cyano, -OH, -

0-C(~G)-%fe -C(-0>Ri5, -C(-0)-0-R|5, -C(=0)-NRi3 RI4, substituted or unsubstituted: 

alkyl, cwloalkyl, aryl, heteroaryl, and heterocyclyl; and 

/ DM is represented by the following structure: 
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, d 1 ci 
VN-TAO 

(DM). 

21. The compound of claim 20, / 

wherein: / 

q is 4; and / 

R] is selected from the group consisting of -0-, -S-, NR*, and -CRsRc-; and 

further wherein R^, Rs, and R^ are each independently H or alkyl. 

22. A compound of claim 21 is represented by thg following structure: 

wherein Ah is an antibody or a fragment thereof. 

23. The compound 0f :laim 1, wherein A is a peptide cleavable by a protease. 

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

tumor tissue. / 

25. Tj/e compound of claim 24, wherein the protease is a cathepsin or a plasmin. 

26/ The pharmaceutical composition comprising a therapeutically effective amount of a 

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

pharmaceutically acceptable carriers, diluents, or excipients. 
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27. A 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 retail, 

reduce or stop the abnormal cell growth, and wherein the abnormal cell growth is reta/ded, 

reduced or stopped. / 

28. A method of killing a cell, comprising contacting the cell with a compound of claim 

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

29. The method of claim 28, wherein the cell is a tumor cell. / 

30. 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 claim 1. / 

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

32. The method of any one of claims 30-31, further comprising administering sequentially 

or consecutively an additional therapy/ 

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

chemotherapy, or a combination of both. 

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

additional therapeutic agent. 

35. The method of claim 30, wherein the medical disorder is selected from the group 

consisting af tumors, cancers, infectious diseases, neurodegenerative diseases, bone 

disorders, and cardiovascular diseases, 

3/>. 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 comprises a compound of claim 1. / 

37. A compound of Formula (V) / 
Formula (V) / 

4 A w—X Y—-Z-,—D • / 

wherein; / 

Z-i and Zi are each independently absent or a spacer; / 

D is a Biologically Active Molecule; / 

A is a natural or non-natural amino aci d, or a. peptide/Comprising 2-20 amino acids; 

W is absent, -O-, -S-, -CRsRe-, or -NR4-; / 

X is absent, or a substituted or unsubstituted: a^l, heteroaryl, cycloalkyl, 

heterocyclyl; and / 

wherein Ai, M, Hi and R3 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 heterocycJyyCRsRfl-, -0-, -C(=0>? -0~C(=0)~, ~C(=0>0-, ~0~C(=0>0, -C(=0> 

(CHx)pi-; -G^=0)-0-{CHs)pi-j -{CHK)p!-C(=0>, -(CB,)^C(=0)-0-, -(G-CCH^W -

((CH2wi-)p3-, -C(=S)-f -C(=S)-S-, -C(~S)-NH-, -S-C(=SK -S-C(=S)-S-} -S-, -SO-, -S02-, -

NR4^/N(R4)-C(-0)^N(R8)-! -N(R4>C(=0)0-! -N(R4)-C(-0)-, -C(-0)-N(R4)-: -C(=G> 

N("PLi)-C(=0)-, -0-C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, 

d heterocyclyl are optionally substituted; 

A4 and As are each independently -O-, -S-, -NRir, -CR5R6-; 

R17 is selected from the group consisting of 0, S, NPLis, CR5R4; 
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R]g is selected from the group consisting of H, alkyl, alkynyl, alkenyl, cycloalkyl, 

aryl, heteroaryl, heterocyciyi, and acyl, wherein alkyl. alkynyl, alkenyl, cycloalkyl, aryl, 

heteroaryl, heterocyclyl, and acyl are optionally substituted; 

R4, R5, Rs and fU are each independently H, or a substituted or unsubstituted alkyl. 

alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl; 

p 1, p2 and p3 are each independently 0, or an integer from 1 lo 100; a^d 

x is 0,1 or 2. 

38. The compound of claim 37, 

wherein: 

Z-2 is represented by Formula. (VII): 

-Z2A-Z2B-Z2C~Z2D- (VII) 

further wherein: 

Z2A, ZiB: Z2C and Z2D 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, -CR5Rfi-5 -0-, -C(0>, -O-C(=9K -C(=0)-0-; -Q-C(=OyO-, "C(<)>(CHx)pi, 

-C(-0)-0-(CHx)p[, -(CH*)prCC=OK -(CH/P1-C(-0>0^ -(0-(CH2)p2-)pa-, -

C(=S>, -C(=S)-S-, -C(=S)-NH~; ~S-C(=S)-S-, ~S~, -SO-, -S02~, ~NR4-, -NCJU)-

C(=0)-N(R8)-, -N(R4)-C(=0)0-, -N<^)-C(<)h ~C{=0)-N(R,|>5 -C(-0)-N(R4)-C(-0)-, -O-

/ 
o 

s / p 
C(=0)-N(R4), -0-C(=S)-N^R4>-5 -C(=S)-N(R4>-, -N=C=S. -N=00, 0' or O 

wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl. heteroaryl, and heterocyclyl are 

optionally substituted^md R4, R5, R/j, Rg are as defined in claim 37; 

Z] is represented by Formula (VIII): 

-ZiA-z/zlc-Zllr (VIII) 

wherein: 

'/\A, ZIB, Zic and Z\D are each independently absent, an amino acid, a peptide having 

lino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, a 

heterocyclyl, -CR5R(;-, -£>, -C(=0>, -Q-CfKTk -C{=0>0-, -0-C(=0)-0-, -C(-0)-(CHx)pb 

^C{~0)-0-(CHx)ps, -(CHx)P]-C(=0)-,, -(CE^-Cc^oyo-, -mCEzkz-hr* -((CH^-O-)^-, -
C(=S>, ~C(-S>S-5 -C(=S)-NH~, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO,-, -NR4-, -N(R4> 

2-20, 
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C(=0)-N(Rg)-, -N(R4>C(=0)0-S -N(R4>CC=OK -C<==0)-N(R4)-> -C(=0)-N(1^)~C(=0}-, y 
O J o 

/- / s 

C(=0)-NR4-, -N-OS, -N=00, O' or O' 

wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are 

optionally substituted and RA. R5. R5. R* are as defined in claim 37; 

A is a peptide selected from the group consisting of valine-citrulline, citndline-valine, lysine-

phenylalanine, phenylalanine-lysine, valine-asparagine, asparagine-vaJine, threonine-

asparagine, serine-asparagine, asparagine-serine, phenylaianine-asparagiiie, asparagine-

phenylalanine. leucine-asparagine, asparagine-leucine, isoleucine-asparagine, aspar&gine-

isoleucine, glycine-asparagine, asparagine-glycine, glutamic/crd- asparagine, asparagine-

glutamic acid, citmliine-asparagine, asparagine-citrullirie/aianme-asparagme, asparagme-

alanine; 

X is an aryl selected from the group consistjtfg of 

RS / \ 

.R10 <• -k .R-

R12 Rll"^T"Rl2/ ^ I 
and 

wherein R9, Rjc, Rn, and RiVare each independently H, an alkyl, cycloalkyl, aryl, 

heteroaryl, heterocyclyl, halogen/NRiaRu, nitro, cyano, -OH, -0-C(~0)-Ri5; -C(=0>Ri5. 

C(-0)~0-Ri5, -C(=0)-NRi3 

further wherein, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally 

substituted; 

Ris and R?4 a/e each independently H or an optionally substituted alkyl; and R]5 is an 

optionally substituted alkyl; and 

D Is aivoptionally substituted maytansinoid of Formula 11; 

O. o 
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Ae, A7. Ag, A9 are each independently absent, an amino acid, N-alkyl amino acid, a / 
peptide having 2-20 amino acids, an alkyl, an alkenyl, an alkynyl, a cycloalkyl an aryl, a/ 
heteroaryl, a heterocyclyl -CRsKr, -0-, -C(=0)-f -0-C{=0)-, -Cf^0)-0-, -0-C(=0)-0s -
C(-0>(CHx)pi, -C(-0)-0-(CHK)pb -(CHK)pi-C(=0)-, -(CHs)pi-C(=0)-0-, -(Q-(Cu/?2-)P3-> -
((CH2)p2-0-)p3-, -C(«S>, -C(-S)-S-, -C(~S)-NH~, -S-C(=S)-, ^C(-SVS-, -S02-, -
KR4-, -N(.R4)-C(=0)^CR8)~, -N(R4)"C(=0)0-, -N(R4)-C(=o>, -C(=0)-N(R/ cr-o> 
N(R4)-C(=0)-, 0-C(0)-NR45 further wherein alky], alkynyl, alkenyl cydbalkyl, aryl 
heteroaryl, and heterocyclyl are optionally substituted, and R4, R5, are as defined in 

claim 37. / 

39. The compound of claim 38, wherein the maytansin.oid'is represented by the following 

structural formula-. / 
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41. A compound of formula^IX): 

/ Formula. (IX) 

Z. D/ 

wherein: / 

D is a Biologically Active Molecule; 

Yj is / 

H/—- U3 a A3a ^ 

/ further wherein and A,u are each independently absent, an amino acid, a peptide 

having 2-20 amino acids, aa alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, 

/heterocyclyl, -CR^-, -0-. -0(0)-, -0-C(=0>, -C(=0)-0-, -0-C(-0)-0-, -C(=0> 

(CHx)pi-, -C(=;0)-0-(CHx)pr, -(CHx)pi-C(-0)-, ^CH*)prC(*O)-0-, ~(0~(CH2)pr)pr, -
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((CH2)p2-O0p3-, ~C(-S)-. -C(=S)~S-, -C(=S)-NH-. -S-C(=S)-, ~S-C(=S)~S~7 -S-, -SO-, -S02-?/ 

NR4-, -N(R4>C(=0)^(RS)-! ~N(FM>C(=0)0-, -N(R4)-C(K>)-, -C(=0)-N(R4)-? -C(=0> 

N(R4)-C(=0)-, -0-C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, 

and heterocyclyl are optionally substituted; and 

Zi is represented by the following structural formula: 

-ZiA-ZiB-Zic-Zip-, 

wherein: 

ZJA, 2IB, ZJC and ZJD are each independently absent, an amino /fcid, a peptide having 

2-20 amino acids, an aik.y 1, an alkynyl, an. alkenyl, a cycloalkyl, an rfryl, a heteroaryl, a 

heterocyclyl, ~CR5R6~, -0-, ~C(=0>, -0-0(0)-, -C(=0)-0-, -oA{=0)-0~, -C{=Oy(CK^ 

-C(=0)-0-(CHx)P], -(CH,)prC(=0)-, -(CH,0pl-C(O)-Q-, -((/(CH2)?2-)pr, -((CH2)p2-Q-)pr, 

C(=S}-;-C(=S)~S-,-C(=S)-NH-, -S~C(-S>, -S~C(=S)-S-s-^,-SO-, ~S02~5 -Nlvr, ~N(R4> 

C(=0)-N(Rg>, -N(R4>C(=0)0-) -N(R4)-C(=0>, -C(^N<R4)-, CCO^O^KXO)-, -O-
J o 
s 

C(-0)-N(R4), -0-C(=S)-N(R4)-, -C(=S)-N£1 

A 
-NO=S, -N=C=0, 0 or 

wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are 

optionally substituted and R.45/R5, and Rg are each independently H, or a substituted or 

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

42. The compoup^ of claim 41 wherein ICsy of the compound is greater than about 10 

nM, 

43, The^ompound of claim 41 wherein the compound is about 10 fold less cytotoxic than 

the corresponding compound of claim 1. 

44/ A compound of formula (X): 
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Ab N~j—Z->—A—W—X Y Zj—DM 

a (X) 

wherein; 

Ab is an antibody or a fragment thereof; 

a is an integer from 1 to 10; 

Z2 and Zj 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 -0-, -CR5Rr, -NR4-; 

X is absent, aryl, heteroaryl, cycloalkyl, heterocyclyl, ^herein aryl, heteroaryl, 

cycloalkyl. and heterocyclyl are optionally substituted: 

R-17 

• A-I 

Y is absent, ^ 

wherein Ai, A3, Ri and/R3 are each independently absent, an amino acid, a peptide 

having 2-20 amino acids, ai/alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl, a heteroaryl, 

a. heterocyclyl, -CK^y/o-, -C(=0)-5 -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-

(CHx)pr, -CtOyO-mx)pl~, -(CHx)pi-C(~0)~, -<CK0Pi~C(=O)~O~, -(0-(CH2)p2-)p3-, -

((CH2)p2-0-)p3-, -WrS>3 -CrS)-S-; -C(=S)-NH-, -S-C(-S)-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -

NRr: -N(R4)-(3{-0)"NC.R8)-; -NCRt)~C(~0)0", -N(RV)-C(<)>, -C(=0)-N(R4>, -C(=0> 

N(R4>C(=0>, -0-C(<J)-NR4-, wherein alkyl, alkynyl, alkenyl, cycloalkyl, aryl, heteroaryl, 

and heterocyclyl are optionally substituted; 

Aj and As are each independently -0-, -S-, -NRig-. -CR5R6-; 

Ri? is selected from the group consisting of O, S, NRig, CR.5R6; 

Ris is selected from the group consisting of H, alkyt 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, R5, R6 and Rg are each independently Sri, or a substituted or unsubstituted: aikyl^ 
alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl.; 

pi, p2 and p3 are each independently 0, or an integer from 1 to 100; 
x is 0,1 or 2; and 
DM is represented by the following structure: 

HQH! 

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

wherein a is an integer fpom I to 10. 

46. A compound of lunula (XI): 

s S D R10 

Yi • ?\ 
RgA^RY^A|DM 

R12 R17 / (XI) 

wherein: 
Ab is an antibody or a fragment thereof; 
AA1-AA2 is a peptide selected from the group consisting of valme-citrulline, 

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



valine, threonine-asparagine, serine-asparagine, asparagine-serme, phenylalanine-asparaginey 

asparagine-phenylalanine, leucine-asparagine, asparagine-leucine, isoleucine-asparagine, 

asparagitie-isoleucrae. glycine-asparagine, asparagine-glycine. glutamic acid- asparagine, 

asparagine-glutamic acid, cttrullirie-asparagine, asparagine-citrulline, alanine-asparagine. 

asparagine-alanine; 

a is an integer from 1 to 10; 

q is 0 or an integer from 1 to 5; 

A3, Ri and Rj are each independently absent, an amino acid, aifeptide- having 2-20 

amino acids, an alkyl, an alkynyl, an alkenyl, a cycloalkyl, an aryl,heteroaryl, a 

heterocyclylheterocyclyl, -CRsRe-, -0-; ~C(-O)-, -0-C(~0)-, -Q(=0)-C)-, -0-C(—0)-0-, -

C(-0)-(CHK)p1-, -C(~0)-0-(CHK)PJ-, -(CHK)P1-C(-0>, -(CH<fc-C(==0)-0-s -(0-(CH2)p2-)pr, 

-((CHziprO)^-, -C(»S>, "C(-S)-S-. -C(=S>NH-, -S-C{^>, -S-C(=S)-S-, -S-, -SO-, -SOr, 

-NR4-, -NiR^-CC-Oj-NfRsh -N(R4)-C(-0)0-; -N(R^(=0)-S -C(0)-N(R4)-S -C{0)-

N(R^)-C(=0)-, -0~C(=0)-NR4-, wherein alkyl, alkynyl, alkenyl. cycloalkyl, aryl, heteroaryl, 

and heterocyclyl are optionally substituted; 

Ri? is selected from the group consisting of O, S. NR;s. CR5R6; 

R4, R$, Rg and Rg are each independently H, or a substituted or unsubstituted: alkyl, 

alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl; 

RRio, Rn, and Ri2 are ea.d{independently H, halogen, NRBRU, nitro, cyano, -OH, • 

0-C(-0)4ii5, -C(=0)-Ri5, -C(^0)-O"Ri5, -C("0>NRi3 R34, substituted or unsubstituted; 

alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl; 

R13 and R]^ are each independently H or an optionally substituted alkyl; and R45 is an 

optionally substituted alkyl; 

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

x is 0,1 flr 2; aid 

DM i/represetited by the following structure: 
iO-

T Y 
.0 

H 
I 
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47. The compound of claim 46 represented by the following structure: 

J 
0 y 

0^MH2 

Ab-' S- N' 

wherein a is an integer from 1 to 10 

H H 9 f H 
Y N T ^ s 
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