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Patent Application Publication Dec. 29, 2016 Sheet 2 of 47 US 2016/0375147 A1 

k 
wns 

s 
r s as 

S. S. 
ins 

(.. i. a. n 

{O X 

s 
S. 

s 
: g 8. s s: 

sorror wres Aurel Aiao, 

  



Patent Application Publication Dec. 29, 2016 Sheet 3 of 47 US 2016/0375147 A1 

: 

s s 5 
Ace Aeo 9, 

  



Patent Application Publication Dec. 29, 2016 Sheet 4 of 47 US 2016/0375147 A1 

{}s e 

re 

(s e s 
s as s 

kee were 

Ace A 80% 

  



Patent Application Publication Dec. 29, 2016 Sheet 5 of 47 US 2016/0375147 A1 

o s: 
is essee 

e acco R 

C se 
8:3 w 

an o is: 

se 
gxi vs. w 

weau asons 

Ace A 80 % 

  



Patent Application Publication Dec. 29, 2016 Sheet 6 of 47 US 2016/0375147 A1 

os-NH. os-NH. 
HN N 

His-s D 
C, CS A. E.S. Boeyn Noh -2. so- DCC, CSA, Hins TFA, Etsit, 

is H is CA/ is H & o C 
3. 

2. 

Oshii s 
HNs 

? g f i 

H2N-- N NS re A r°, NaHCO3, Mecnheo. -- it at is \- C. e - a 

HAJ, EA, OAF 

F.G. f. 

  



Patent Application Publication Dec. 29, 2016 Sheet 7 of 47 US 2016/0375147 A1 

os-NH. os-NH. 
HNs in 

- H.N.'s {{ {SA FA EtSir r iC, : A, EtSiri, not Sik H.N- TT 
is 3 CFC C is H & k C 

3 s (F & 
g 

os-NH. 
hNs 

9 ?h 
H.N.--Ns-s re (r-to- MaCO3, MeCNHC) y X www.se 

--- as O w o 

os-NH, oh9 
HN os-N----- 

H C o- r HAL, IEA, DAF . 

r-n-ri- N 1s, y N s - --> 
\-l. but 5 lulloh 

ar HNs-so 
CF w 

o E: his S" oil- --- 
s p Cl 

*syr-n-N- is 6 
\-y -- a N-so 

(F, 

F. 



Patent Application Publication Dec. 29, 2016 Sheet 8 of 47 US 2016/0375147 A1 

N 

N 
NS arrara arra - r 

iCC, CSA, W 
Boc-n -- O O- '''“ FA, EiSiH, 

is 3 to DCM is 8 ^o DCM 
3. 2 

FG, 8 

  



Patent Application Publication Dec. 29, 2016 Sheet 9 of 47 US 2016/0375147 A1 

gh 
(s-an-a s w 

ons o Ol ... -A, DEA Cloh $y' to 2 zoo, acoh ar, 

28 HN-so 

FG. 

  



Patent Application Publication Dec. 29, 2016 Sheet 10 of 47 US 2016/0375147 A1 

g 

of-a-l 
ons i. AF, DEA i? as a + -se \7 y Y-S-N- 

2.zr", AcOH airs 
S. S-N--so 2 

28 

FG. 

  



Patent Application Publication Dec. 29, 2016 Sheet 11 of 47 US 2016/0375147 A1 

-- OS 

o'-l on--- g-s - , IC AU, DEA o Ol le -- -> /* Slo- -----------------------ser -SS/“r S-‘o 
F.5 d it 2. 2n, AcO- o d 3 -S. 2- . 1s. 

3. 1so ar"---so 
9 CFs a 

F.G. 



Patent Application Publication Dec. 29, 2016 Sheet 12 of 47 US 2016/0375147 A1 

g er 

o'-- of t-ul 
on as o a 6 l t. HAU, EA 6-- 2. 

o r -y y , 2. 2n, AcC is-s ---, 1. 
3. HN-so IC S-N-so C 

0 33 

FG, 2. 



Patent Application Publication Dec. 29, 2016 Sheet 13 of 47 US 2016/0375147 A1 

is f 
os-N- $ 2.^as os- RT-ul 
o of ? ? . HA, EA o f g o 2 r w N t --------------iss- x - -'S - 

FC y . 2,Zn, AcOH Ny No 
- el N is 3. so Facrary so 

9 3. 

FG 3 



Patent Application Publication Dec. 29, 2016 Sheet 14 of 47 US 2016/0375147 A1 

it; 
F is Result 's- d 

oans-s a p O , HAL, DEA F g 9 (1) 
alsoH + S-/* S- or . . . . , H.N s ty “so 
c d 2. Eri, Act 1S c. 

38 HNso N-so 
g c: 

F.G. 4 



Patent Application Publication Dec. 29, 2016 Sheet 15 of 47 US 2016/0375147 A1 

high9 
os-Sa 1. os -sana’s 

d 
on. a 9 s 1, HA, DEA > - y 

SesoH + -> / Slo- , , , , R N-Y y rro? d 2. Art, Act g ?: i c. 
HN--so ---so 

i i 

F is 



Patent Application Publication Dec. 29, 2016 Sheet 16 of 47 US 2016/0375147 A1 

gHS 
os-N 31-are 

C2-a- p a 1. Haru, DEA 
co- + N 2, Zn, CAC 

F d 

38 HN-l 

F.G. 6 

  



Patent Application Publication Dec. 29, 2016 Sheet 17 of 47 US 2016/0375147 A1 

a pH 9. 
os-Na-a-a- 

-Ai, A 
www.west { s a 

Oa -- 
2. 2n, HCAc y ^ 1. 

ii. a d t C 

-SS -N-ls ro 

F.G. 7 

  



Patent Application Publication Dec. 29, 2016 Sheet 18 of 47 US 2016/0375147 A1 

2. Zin, HOAC 

FG. 8 

  



Patent Application Publication Dec. 29, 2016 Sheet 19 of 47 US 2016/0375147 A1 

FG. 

  



Patent Application Publication Dec. 29, 2016 Sheet 20 of 47 US 2016/0375147 A1 

1. HAL, CEA 
wer...wrwr.t-rw-ski 

2. Zin, CAC 

FG, 2. 

  



Patent Application Publication Dec. 29, 2016 Sheet 21 of 47 US 2016/0375147 A1 

CN: 1. HAi}, i EA 
wraawaaaawaamww. 

Yo-s s e1 2. Zn, HOAC 
C H.N. 

i8 

FG, 2. 

  



Patent Application Publication Dec. 29, 2016 Sheet 22 of 47 US 2016/0375147 A1 

HAt, CEA 
wm-we 

2. Zr, HCAct 

FG, 22 

  



Patent Application Publication Dec. 29, 2016 Sheet 23 of 47 US 2016/0375147 A1 

1. HAid, EiEA 
Exxxxxxxxxxxxxxxyyyyawrzwww.s. 

2. Zin, HCAc 

S2 

F.G. 23 

  



Patent Application Publication Dec. 29, 2016 Sheet 24 of 47 US 2016/0375147 A1 

F.G. 4. 

  



Patent Application Publication Dec. 29, 2016 Sheet 25 of 47 US 2016/0375147 A1 

-k Boc-Val-Cit-OH 
co ICC, CSA yn-y- EtSi- R ph 

HN\ i- 2N-- 

Mai-Cap-OSu 
Wrwrwrwrest 

NaHCOs 

HATU, EA 

  



Patent Application Publication Dec. 29, 2016 Sheet 26 of 47 US 2016/0375147 A1 

(six 

HNs 
Boa-OH 1. MHS, EDC CC, CSA 1. CC, CS 

2. Wai-Cit, NaHCO3 Boc, ~ R - oh 2. TFA 
6 is is 

i 
  



Patent Application Publication Dec. 29, 2016 Sheet 27 of 47 US 2016/0375147 A1 

1. AE, DEA 
www.sw 

2, 2, iOAC 

FG, 27 

  



Patent Application Publication Dec. 29, 2016 Sheet 28 of 47 US 2016/0375147 A1 

- c ghs sighs 

io- www.msw io-, - 
S> /* S-Yo- 2 zn, HOAc Si li-V. S-Yo 

d i m | 

HN-is s Nalls 
9. 

FG, 28 

os-N- as a os- as a 
t NC r a" HAL, EA Oa, a 

63 



Patent Application Publication Dec. 29, 2016 Sheet 29 of 47 US 2016/0375147 A1 

g gr gh g w 
si- --- os-n 51-a a 

NC HAT, DEA 

Y s -s O Cat - 
E1's OH + s o1 2, 2n, HCA ii v y e? 

O d i a s i 

S3 HNls 1's N-so 
i is i 83 

FG, 2. 



Patent Application Publication Dec. 29, 2016 Sheet 30 of 47 US 2016/0375147 A1 

1. HATU, DEA 
wxxxxxxxxxxarm-www.r-wxx-xxxxx 

2. Zrt. HOA 

F.G. 3 

  



Patent Application Publication Dec. 29, 2016 Sheet 31 of 47 US 2016/0375147 A1 

1, HATU, DEA 

2, Zr, HCA 

FG, 3. 

  



Patent Application Publication Dec. 29, 2016 Sheet 32 of 47 US 2016/0375147 A1 

QHS 
Cs-ii-sa-Na 

O s A. EA 
lar 

F. s ? -T- 
& -k O OH + x'\?\ 1S-Yo1 g, Zr, HOAc 
s C 

fa: HN 
3 

FG. 32 

  



Patent Application Publication Dec. 29, 2016 Sheet 33 of 47 US 2016/0375147 A1 

as Rail-Saa s Aipio Arihydride 
www.wrwrew-mewas ar p gyridine 

~s Y 
e 

y 

hase 5 & Oll 
: 2 

o- ar" his oH 9 
os-i-Na-Na o, R. Rae s: D. NS, EC s". s 

a. a a 
- ..f is, y^^o- 1's--- 

Ozit- d & his R- s 1, Oluf gro O 
3 S. Y-so y 

8 i 

F.G. 33 



Patent Application Publication Dec. 29, 2016 Sheet 34 of 47 US 2016/0375147 A1 

6-aeinidohexaroic acid 

HAT, EA 

^^^ { 

  



Patent Application Publication Dec. 29, 2016 Sheet 35 of 47 US 2016/0375147 A1 

c i C HN a" i C 
H is is 9. Y-so oss S. Y-so 

o 8. 

FG 35 



Patent Application Publication Dec. 29, 2016 Sheet 36 of 47 US 2016/0375147 A1 

1. HAT, DEA 
west 

2. Zr, CA 

F.G. 36 

  



Patent Application Publication Dec. 29, 2016 Sheet 37 of 47 US 2016/0375147 A1 

1 AT, DEA 
www. 

2. Zin, HCAc 

FG, 37 

  



Patent Application Publication Dec. 29, 2016 Sheet 38 of 47 US 2016/0375147 A1 

F.G. 38 

  



Patent Application Publication Dec. 29, 2016 Sheet 39 of 47 US 2016/0375147 A1 

gh g 
os-N-5-a-sa 

. ~ HAL, DEA 
a WWWW st 

s - 2, 2r, OAC C2- m y S. o1 

O C his 
(CO HNulls 

  



Patent Application Publication Dec. 29, 2016 Sheet 40 of 47 US 2016/0375147 A1 

gh9 
os-N- 3-Na 

1 -Ai, DiEA 

an’s s 
r 2. Zr, HOAC 

Chi s 
x 

co-h Hill, 
SS 

FG, 4. 

  



Patent Application Publication Dec. 29, 2016 Sheet 41 of 47 US 2016/0375147 A1 

Br- 2 SOC 3r-r . 
-: wise 

Br- s 3. -/ 

3. 92 

C 1. SCC H2N-1- www.umws. H.N.--- -k 
C 

s 93 2) t-BOH 

92, CAAF, 
C 

3. i A. 3. H FFA, DCAA r 
assessmear-narrasserenamesman --> ~-oh Br-S6---so-k 

6 

O 
s-NH. os-NH, 

Soco, NaOH, THF/HO g 
nui aalaaaaaaaaaaaaaaaaaaaaaaaaaaaaaase- Ruf C -------------- 

i 2 li oh Boc- : 1 a 
Ver SS SS C 
1. r N wayfar-NiA, 

s 3? i-Ai, DEA 

96, {A}, 
DiEA, OFiF 

*s l a Y^ NH il, Bry NH a-1 ~r Y 
G - 

e 

FG, 4. 

  







Patent Application Publication Dec. 29, 2016 Sheet 44 of 47 US 2016/0375147 A1 

i 
N: 
s 

8. w 5 3 
Age A 80% 

  



Patent Application Publication Dec. 29, 2016 Sheet 45 of 47 US 2016/0375147 A1 

al 8. s s s 
Ace A 83% 

  



Patent Application Publication Dec. 29, 2016 Sheet 46 of 47 US 2016/0375147 A1 

s ge 
ex x: 

s 
N es 
sm veme 

Age A 80% 

  



Patent Application Publication Dec. 29, 2016 Sheet 47 of 47 US 2016/0375147 A1 

g: 

wr var 

Age A8% 

  



US 2016/0375147 A1 

MAYTANSINOID DERIVATIVES, 
CONJUGATES THEREOF, AND METHODS 

OF USE 

0001. This application claims priority to, and the benefit 
of, U.S. Provisional Patent Application No. 62/139,044, 
entitled MAYTANSINOID DERIVATIVES, CONJU 
GATES THEREOF AND METHODS OF TREATING 
PROLIFERATIVE DISEASES USING THE SAME, which 
was filed Mar. 27, 2015, and also claims priority to, and the 
benefit of U.S. Provisional Patent Application No. 62/252, 
239, entitled MAYTANSINOID DERIVATIVES, CONJU 
GATES THEREOF AND METHODS OF TREATING 
PROLIFERATIVE DISEASES USING THE SAME, which 
was filed Nov. 6, 2015. The contents of each of these 
provisional patent applications are herein incorporated by 
reference in their entirety for all purposes. 

FIELD 

0002 The present disclosure concerns maytansinoid 
derivatives, conjugates thereof, and methods of treating or 
preventing proliferative diseases with the same. 

BACKGROUND 

0003 Proliferative diseases, for example cancer, are 
characterized by the uncontrolled growth of abnormal cells. 
Current treatments of proliferative diseases include Surgery, 
radiation, chemotherapy, hormone-based therapy and/or 
immunotherapy. A number of these treatments, particularly 
chemotherapy, utilize anti-proliferative drugs that limit the 
spread of the abnormal cells. However, these drugs are 
typically indiscriminate in their ability to kill cells, affecting 
both normal and abnormal cells. To address this problem, 
various approaches to targeted drug delivery have been 
explored, including the use of conjugates of tumor-targeted 
probes (such as antibodies or growth factors) with toxins, to 
selectively target abnormal cells. Antibody drug conjugates 
(ADCs) are compounds composed of an antibody that is 
linked, via a chemical linker, to a cytotoxic agent. Such 
compounds leverage the antibody's binding specificity for 
its target to deliver a cytotoxic agent to an abnormal cell. 
Thus, there is a need for anti-proliferative compounds and 
their conjugates. 

SUMMARY 

0004 Provided herein are compounds of Formula (I): 

(I) 

or a pharmaceutically acceptable salt thereof, 
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wherein: 

0005) A is arylene or heteroarylene; 

0006 L is a linker; 
0007 BA is a binding agent; and 
0008 k is an integer from 1 to 30. Also provided herein 
are stereoisomers of compounds of Formula (I). 
0009 
(II): 

Provided herein are also compounds of Formula 

(II) 

or a pharmaceutically acceptable salt thereof, wherein A is 
arylene or heteroarylene. Also provided herein are stereoi 
Somers of compounds of Formula (II). 
0010 
PP5: 

Provided herein are also compounds of Formula 

PP5 

OCH 

or a salt thereof, wherein A is arylene or heteroarylene. Also 
provided herein are stereoisomers of compounds of Formula 
PP5. 
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0011 Provided herein are also compounds of Formula 
PT1: 

PT1 

PT1 

th 6 HC C 
A Nulls L-N1 O 

/ H 
HN O CH 

or a salt thereof, wherein A is arylene or heteroarylene and 
L is a linker. Also provided herein are stereoisomers of 
compounds of Formula PT1. 
0012. Furthermore, provided herein are methods of treat 
ing proliferative diseases comprising administering the com 
pounds described herein. 
0013 Furthermore, provided herein are methods of treat 
ing proliferative diseases comprising administering the con 
jugates described herein. 
0014 Furthermore, provided herein are of methods of 
preparing compounds of Formula (I) comprising reacting a 
deglycosylated antibody or aglycosylated antibody with a 
compound of Formula (PT1) in the presence of transgluta 
minase. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

0015 FIG. 1 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-4-aminobenzamido-citrul 
line-Valine-caprolyl-6-maleimidyl. 
0016 FIG.2 depicts the plot of% Cell Viability vs. Logo 
M of certain compounds tested in EXAMPLE 41. 
0017 FIG.3 depicts the plot of% Cell Viability vs. Logo 
M of certain compounds tested in EXAMPLE 41. 
0018 FIG.4 depicts the plot of% Cell Viability vs. Logo 
M of certain compounds tested in EXAMPLE 41. 
0019 FIG.5 depicts the plot of% Cell Viability vs. Logo 
M of certain compounds tested in EXAMPLE 41. 
0020 FIG. 6 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(4-amino-2-fluoro)ben 
Zamido-Cit-Val-Cap-Mal. 
0021 FIG. 7 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(4-amino-2-trifluorom 
ethyl)benzamido-Cit-Val-Cap-Mal. 
0022 FIG. 8 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(4-amino-2-methoxy)ben 
Zamido-Cit-Val-Cap-Mal. 
0023 FIG. 9 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-4-aminobenzamide. 
0024 FIG. 10 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(2-fluoro-4-amino)benz 
amide 
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0025 FIG. 11 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(2-trifluoromethyl-4- 
amino)benzamide. 
0026 FIG. 12 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(2-methoxy-4-amino)benz 
amide. 
0027 FIG. 13 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-trifluoromethyl-4- 
amino)benzamide. 
0028 FIG. 14 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(2-chloro-4-amino-5- 
fluoro)benzamide. 
0029 FIG. 15 depicts a general synthetic sequence for 
preparing compounds of Formula (II) wherein substituent R 
is defined herein and below. 
0030 FIG. 16 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(2,5-difluoro-4-amino) 
benzamide. 
0031 FIG. 17 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(3-fluoro-4-amino)benz 
amide 
0032 FIG. 18 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(3-chloro-4-amino)benz 
amide. 
0033 FIG. 19 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(5-amino-8-carboxyquino 
line)carboxamide. 
0034 FIG. 20 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(3-bromo-4-amino)benz 
amide. 
0035 FIG. 21 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(3-methoxy-4-amino)benz 
amide. 
0036 FIG. 22 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(2-methyl-4-amino)benz 
amide. 
0037 FIG. 23 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(3-methyl-4-amino)benz 
amide. 
0038 FIG. 24 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(8-amino-5-carboxyquino 
line)carboxamide. 
0039 FIG. 25 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(3-methoxy-4-amino)ben 
Zamido-Cit-Val-Cap-Mal. 
0040 FIG. 26 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-(2-fluoro-4-amino)ben 
Zamido-Cit-Val-Cap-6-amine. 
0041 FIG. 27 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(2-methoxy-5-amino) 
benzamide. 
0042 FIG. 28 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-amino-4-methoxy) 
benzamide. 
0043 FIG. 29 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-amino-5-fluoro)benz 
amide. 
0044 FIG. 30 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(2-fluoro-5-amino)benz 
amide. 
0045 FIG. 31 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-amino)benzamide. 
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0046 FIG. 32 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-amino-4-fluoro)benz 
amide. 
0047 FIG.33 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-4-aminobenzamide-adi 
pic-NHS. 
0048 FIG. 34 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-4-aminobenzamide-Cap 
Mal. 
0049 FIG. 35 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-methylsulfonyl-4- 
amino)benzamide. 
0050 FIG. 36 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-hydroxy-4-amino) 
benzamide. 
0051 FIG. 37 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(2-amino)benzamide. 
0052 FIG. 38 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(4-methoxy-2-amino) 
benzamide. 
0053 FIG. 39 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-morpholino-4-amino) 
benzamide. 
0054 FIG. 40 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-(3-acetamido-4-amino) 
benzamide. 
0055 FIG. 41 depicts a synthetic sequence for preparing 
maytansin-N-methyl-L-alanine-N-4-aminobenzamide-Cit 
Val-cap-diBromomethylacryl. 
0056 FIG. 42 depicts the deconvoluted mass spectros 
copy (MS) spectrum of the antibody drug conjugate, PRLR 
Q-63 conjugate from EXAMPLE 43. 
0057 FIG. 43 depicts the deconvoluted MS spectrum of 
the Isotype Control-Q-63 conjugate from EXAMPLE 43. 
0058 FIG. 44 depicts the plot of %. Cell Viability vs. 
Logo M of certain compounds tested in EXAMPLE 45. 
0059 FIG. 45 depicts the plot of %. Cell Viability vs. 
Logo M of certain compounds tested in EXAMPLE 45. 
0060 FIG. 46 depicts the plot of %. Cell Viability vs. 
Logo M of certain compounds tested in EXAMPLE 45. 
0061 FIG. 47 depicts the plot of %. Cell Viability vs. 
Logo IMI of certain compounds tested in EXAMPLE 45. 

DETAILED DESCRIPTION 

A. Definitions 

0062. As used herein, “alkyl refers to a monovalent and 
saturated hydrocarbon radical moiety. Alkyl is optionally 
Substituted and can be linear, branched, or cyclic, i.e., 
cycloalkyl. Alkyl includes, but is not limited to, those having 
1-20 carbon atoms, i.e., Co alkyl: 1-12 carbon atoms, i.e., 
C-2 alkyl, 1-8 carbon atoms, i.e., C.s alkyl, 1-6 carbon 
atoms, i.e., C alkyl, and 1-3 carbon atoms, i.e., C alkyl. 
Examples of alkyl moieties include, but are not limited to 
methyl, ethyl, n-propyl, i-propyl. n-butyl, S-butyl, t-butyl, 
i-butyl, a pentyl moiety, a hexyl moiety, cyclopropyl. 
cyclobutyl, cyclopentyl, and cyclohexyl. 
0063 As used herein, "haloalkyl refers to alkyl, as 
defined above, wherein the alkyl includes at least one 
Substituent selected from a halogen, e.g., F. Cl, Br, or I. 
0064. As used herein, “alkenyl refers to a monovalent 
hydrocarbon radical moiety containing at least two carbon 
atoms and one or more non-aromatic carbon-carbon double 
bonds. Alkenyl is optionally Substituted and can be linear, 
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branched, or cyclic. Alkenyl includes, but is not limited to, 
those having 2-20 carbon atoms, i.e., Co alkenyl: 2-12 
carbon atoms, i.e., C2-12 alkenyl: 2-8 carbon atoms, i.e., C2-s 
alkenyl: 2-6 carbon atoms, i.e., Calkenyl; and 2-4 carbon 
atoms, i.e., C alkenyl. Examples of alkenyl moieties 
include, but are not limited to vinyl, propenyl, butenyl, and 
cyclohexenyl. 
0065. As used herein, “alkynyl refers to a monovalent 
hydrocarbon radical moiety containing at least two carbon 
atoms and one or more carbon-carbon triple bonds. Alkynyl 
is optionally substituted and can be linear, branched, or 
cyclic. Alkynyl includes, but is not limited to, those having 
2-20 carbon atoms, i.e., Co alkynyl: 2-12 carbon atoms, 
i.e., C-2 alkynyl; 2-8 carbon atoms, i.e., C.s alkynyl, 2-6 
carbon atoms, i.e., C2-alkynyl; and 2-4 carbon atoms, i.e., 
C. alkynyl. Examples of alkynyl moieties include, but are 
not limited to ethynyl, propynyl, and butynyl. 
0066. As used herein, “alkoxy' refers to a monovalent 
and saturated hydrocarbon radical moiety wherein the 
hydrocarbon includes a single bond to an oxygen atom and 
wherein the radical is localized on the oxygen atom, e.g., 
CHCH-O for ethoxy. Alkoxy substituents bond to the 
compound which they substitute through this oxygen atom 
of the alkoxy substituent. Alkoxy is optionally substituted 
and can be linear, branched, or cyclic, i.e., cycloalkoxy. 
Alkoxy includes, but is not limited to, those having 1-20 
carbon atoms, i.e., Co alkoxy: 1-12 carbon atoms, i.e., 
Calkoxy: 1-8 carbon atoms, i.e., C.s alkoxy, 1-6 carbon 
atoms, i.e., C alkoxy; and 1-3 carbon atoms, i.e., C.- 
alkoxy. Examples of alkoxy moieties include, but are not 
limited to methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, 
S-butoxy, t-butoxy, i-butoxy, a pentoxy moiety, a hexoxy 
moiety, cyclopropoxy, cyclobutoxy, cyclopentoxy, and 
cyclohexoxy. 
0067. As used herein, “haloalkoxy' refers to alkoxy, as 
defined above, wherein the alkoxy includes at least one 
Substituent selected from a halogen, e.g., F. Cl, Br, or I. 
0068. As used herein, “aryl refers to a monovalent 
moiety that is a radical of an aromatic compound wherein 
the ring atoms are carbon atoms. Aryl is optionally Substi 
tuted and can be monocyclic or polycyclic, e.g., bicyclic or 
tricyclic. Examples of aryl moieties include, but are not 
limited to those having 6 to 20 ring carbon atoms, i.e., Co 
aryl; 6 to 15 ring carbon atoms, i.e., C.saryl, and 6 to 10 
ring carbon atoms, i.e., Caryl. Examples of aryl moieties 
include, but are limited to phenyl, naphthyl, fluorenyl, 
aZulenyl, anthryl, phenanthryl, and pyrenyl. 
0069. As used herein, “arylene' refers to a divalent 
moiety of an aromatic compound wherein the ring atoms are 
only carbon atoms. Arylene is optionally Substituted and can 
be monocyclic or polycyclic, e.g., bicyclic or tricyclic. 
Examples of aryl moieties include, but are not limited to 
those having 6 to 20 ring carbon atoms, i.e., Co arylene; 
6 to 15 ring carbon atoms, i.e., C.sarylene, and 6 to 10 ring 
carbon atoms, i.e., Co arylene. 
0070. As used herein, "alkaryl refers to an aryl that is 
substituted with at least one alkyl. Alkaryl is optionally 
substituted. 
0071. As used herein, "heteroalkyl refers to an alkyl in 
which one or more carbon atoms are replaced by heteroa 
toms. As used herein, "heteroalkenyl refers to an alkenyl in 
which one or more carbon atoms are replaced by heteroa 
toms. As used herein, "heteroalkynyl refers to an alkenyl in 
which one or more carbon atoms are replaced by heteroa 
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toms. Suitable heteroatoms include, but are not limited to, 
nitrogen, oxygen, and Sulfur atoms. Heteroalkyl is option 
ally substituted. Examples of heteroalkyl moieties include, 
but are not limited to, aminoalkyl, sulfonylalkyl, sulfinylal 
kyl. Examples of heteroalkyl moieties also include, but are 
not limited to, methylamino, methylsulfonyl, and methyl 
sulfinyl. 
0072. As used herein, "heteroaryl” refers to a monovalent 
moiety that is a radical of an aromatic compound wherein 
the ring atoms contain carbon atoms and at least one oxygen, 
Sulfur, nitrogen, or phosphorus atom. Examples of het 
eroaryl moieties include, but are not limited to those having 
5 to 20 ring atoms; 5 to 15 ring atoms; and 5 to 10 ring 
atoms. Heteroaryl is optionally substituted. 
0073. As used herein, "heteroarylene' refers to an 
arylene in which one or more ring atoms of the aromatic ring 
are replaced with an oxygen, Sulfur, nitrogen, or phosphorus 
atom. Heteroarylene is optionally substituted. 
0074 As used herein, "heterocycloalkyl refers to a 
cycloalkyl in which one or more carbon atoms are replaced 
by heteroatoms. Suitable heteroatoms include, but are not 
limited to, nitrogen, oxygen, and Sulfur atoms. Heterocy 
cloalkyl is optionally substituted. Examples of heterocy 
cloalkyl moieties include, but are not limited to, morpholi 
nyl, piperidinyl, tetrahydropyranyl. pyrrolidinyl, 
imidazolidinyl, oxazolidinyl, thiazolidinyl, dioxolanyl. 
dithiolanyl, oxanyl, or thianyl. 
0075. As used herein, “optionally substituted,” when 
used to describe a radical moiety, e.g., optionally substituted 
alkyl, means that Such moiety is optionally bonded to one or 
more substituents. Examples of Such Substituents include, 
but are not limited to halo, cyano, nitro, haloalkyl, azido, 
epoxy, optionally Substituted heteroaryl, optionally Substi 
tuted heterocycloalkyl, 

s 

OR4 -- SR-4 
O O 

O O 

R4 NR4RF -- 

-- 
-- 

N N 

S(O)-R- S(O)-R- -- 
s S s s 

, or s 

wherein R', R, and R are, independently at each occur 
rence, a hydrogen atom, alkyl, alkenyl, alkynyl, aryl, 
alkaryl, aralkyl, heteroalkyl, heteroaryl, or heterocycloalkyl, 

O 

-- 
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or R' and R', together with the atoms to which they are 
bonded, form a saturated or unsaturated carbocyclic ring, 
wherein the ring is optionally substituted and wherein one or 
more ring atoms is optionally replaced with a heteroatom. In 
some embodiments, R', R, and Rare not hydrogenatoms. 
In some examples, R is methyl. In some examples, R is 
methylamino, methylsulfonyl, and methylsulfinyl. In some 
examples, R is methylamino. In certain embodiments, 
when a radical moiety is optionally substituted with an 
optionally substituted heteroaryl, optionally substituted het 
erocycloalkyl, or optionally Substituted Saturated or unsatu 
rated carbocyclic ring, the Substituents on the optionally 
substituted heteroaryl, optionally substituted heterocy 
cloalkyl, or optionally Substituted Saturated or unsaturated 
carbocyclic ring, if they are substituted, are not substituted 
with substituents which are further optionally substituted 
with additional Substituents. In some embodiments, when a 
group described herein is optionally substituted, the sub 
stituent bonded to the group is unsubstituted unless other 
wise specified. 
0076. As used herein, “binding agent” refers to any 
molecule capable of binding with specificity to a given 
binding partner. 
(0077. As used herein, “linker” refers to a divalent moiety 
that covalently links the binding agent to the maytansinoid 
derivatives described herein. 

0078. As used herein, "amide synthesis conditions” refers 
to reaction conditions suitable to effect the formation of an 
amide, e.g., by the reaction of a carboxylic acid, activated 
carboxylic acid, or acyl halide with an amine. In some 
examples, amide synthesis conditions refers to reaction 
conditions suitable to effect the formation of an amide bond 
between a carboxylic acid and an amine. In some of these 
examples, the carboxylic acid is first converted to an acti 
vated carboxylic acid before the activated carboxylic acid 
reacts with an amine to form an amide. Suitable conditions 
to effect the formation of an amide include, but are not 
limited to, those utilizing reagents to effect the reaction 
between a carboxylic acid an amine, including, but not 
limited to, dicyclohexylcarbodiimide (DCC), diisopropyl 
carbodiimide (DIC), (benzotriazol-1-yloxy)tris(dimethyl 
amino)phosphonium hexafluorophosphate (BOP), (benzo 
triazol-1-yloxy)tripyrrolidinophosphonium 
hexafluorophosphate (PyBOP), (7-azabenzotriazol-1-yloxy) 
tripyrrolidinophosphonium hexafluorophosphate (PyAOP), 
bromotripyrrolidinophosphonium hexafluorophosphate (Py 
BrOP), O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluro 
nium hexafluorophosphate (HBTU), O-(benzotriazol-1-yl)- 
N.N.N',N'-tetramethyluronium tetrafluoroborate (TBTU), 
1-Bis(dimethylamino)methylene)-1H-1,2,3-triazolo 4,5-b] 
pyridinium 3-oxid hexafluorophosphate (HATU), 2-Ethoxy 
1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ), 1-Ethyl-3- 
(3-dimethylaminopropyl)carbodiimide (EDC), 2-Chloro-1, 
3-dimethylimidazolidinium hexafluorophosphate (CIP), 
2-chloro-4,6-dimethoxy-1,3,5-triazine (CDMT), and carbo 
nyldiimidazole (CDI). In some examples, a carboxylic acid 
is first converted to an activated carboxylic ester before 
reacting with an amine to form an amide bond. In certain 
embodiments, the carboxylic acid is reacted with a reagent. 
The reagent activates the carboxylic acid by deprotonating 
the carboxylic acid and then forming a product complex 
with the deprotonated carboxylic acid as a result of nucleo 
philic attack by the deprotonated carboxylic acid onto the 
protonated reagent. For certain carboxylic acids, this acti 
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vated ester is more susceptible Subsequently to nucleophilic -continued 
attack by an amine than the carboxylic acid is before it is 
converted. This results in amide bond formation. As such, 
the carboxylic acid is described as activated. Exemplary 
reagents include DCC and DIC. 
0079. As used herein, “therapeutically effective amount” s 
refers to an amount (of a compound) that is Sufficient to R1 RI 
provide a therapeutic benefit to a patient in the treatment or 
management of a disease or disorder, or to delay or minimize 
one or more symptoms associated with the disease or 
disorder. 

0080 Certain groups, moieties, substituents, and atoms R1 
are depicted with a wiggly line that intersects a bond or 
bonds to indicate the atom through which the groups, 
moieties, Substituents, atoms are bonded. For example, a 
phenyl group that is Substituted with a propyl group depicted 
aS 

RI s 

R1 
CH3 

CH 

R1 s 

has the following structure: R1 RI 

CH3 

CH3. R1 s 

R1 RI 

As used herein, illustrations showing Substituents bonded to 
a cyclic group (e.g., aromatic, heteroaromatic, fused ring, 
and Saturated or unsaturated cycloalkyl or heterocycloalkyl) 
through a bond between ring atoms are meant to indicate, 
unless specified otherwise, that the cyclic group may be R1 RI s 
Substituted with that Substituent at any ring position in the 
cyclic group or on any ring in the fused ring group, accord 
ing to techniques set forth herein or which are known in the 
field to which the instant disclosure pertains. For example, 
the group, 

R1 

7 ?y 
- « R1 

R1 
herein subscript q is an integer from 0 to 4 and in which the RI 
positions of substituent R' are described generically, 
includes the following groups in which the positions of 
substituent R' are described specifically: 
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-continued 

RI 

RI s 

R1 

R1 

R1 , and 

y RI 

RI 

RI 

R 

R1 RI s 

13. 
RI RI 

s 
R, RI 

RI 

RI RI 

RI s RI s 

RI RI 

R1 R1 

R1 , and R1 RI 

Dec. 29, 2016 

In addition and for example, the group, 

7. R. 
-K s 

in which the positions of substituents other than R' which 
are bonded to the cyclic group through a bond between ring 
atoms are described generically, includes the following 
groups in which the positions of these Substituents other than 
R" are described specifically: 

(R', 

o s 

(RI) (RI) 
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-continued 

(R', 

IV his 

\ 

, and 

Also, for example, the group, 

V Wy 
- « 

y 

in which the positions of substituents other than R' which 
are bonded to the cyclic group through a bond between ring 
atoms are described generically, includes the following 
groups in which the positions of these Substituents other than 
R" are described specifically: 

-continued 
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-continued 

each of these structures in which the positions of the 
substituents other than R' are described specifically, the 
substituent R' may be bonded to any ring position in the 
cyclic group or on any ring in the fused ring group which is 
not occupied by one of these substituents other than R'. The 
following non-limiting representative illustrations indicate 
that the cyclic group can be substituted with the indicated 
Substituent at any ring position or on either ring in the fused 
ring group: 

Dec. 29, 2016 

B. Conjugates 

I0081 Provided herein are compounds of Formula (I): 

(I) 

or a pharmaceutically acceptable salt thereof, 
wherein: 
I0082 A is arylene or heteroarylene; 
0083 L is a linker; 
I0084 BA is a binding agent; and 
I0085 k is an integer from 1 to 30. 

1. “A Moieties 

I0086. In some embodiments, A is arylene. In some 
embodiments, A is heteroarylene. In some embodiments, the 
arylene or heteroarylene is substituted with one or more 
electron withdrawing groups and/or one or more electron 
donating groups. 
0087. In some embodiments, A is a divalent radical of 
benzene, of pyridine, of naphthalene, or of quinolone, which 
are optionally substituted. 
0088. In some embodiments, A is a divalent radical of 
benzene which is optionally substituted with a member 
selected from the group consisting of amino, amido, alkyl, 
halo, haloalkyl, alkoxy, and haloalkoxy. 
0089. In some embodiments, A is: 

(R'), (R'). 
-N 4 y / "y 

> * > * 
s (R') s 

N-4, 
21N 2° 

7) is 
- « s 
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wherein: 

I0090 R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, aryl, alkaryl, aralkyl, halo, heteroaryl, 
heterocycloalkyl, hydroxyl, cyano, nitro, 

O 

-- - or --e. 
0091 or azido, 
0092 wherein R is alkyl or heteroalkyl: 

0093 n is an integer from 0 to 4: 
0094 m is an integer from 0 to 3: 
0.095 p is an integer from 0 to 6; and q is an integer 
from 0 to 5. 

0096. In some embodiments, A is: 

(R'), (R'). 
-N ( y / "y 

> * > * 
4. sa 1N1-ys 

NaNa 

7c), 
-- s 

wherein: 

I0097) R' is, independently at each occurrence, halo, 
haloalkyl, haloalkoxy, hydroxyl, alkyl, alkenyl, alky 
nyl, alkoxy, haloalkoxy, aryl, alkaryl, aralkyl, het 
eroaryl, heteroalkyl, heterocycloalkyl, cyano, nitro, 

O 

-- - or -- 
or azido, 

, or 

wherein R is alkyl or heteroalkyl; 
0.098 n is an integer from 0 to 4: 
(0099 m is an integer from 0 to 3: 
0100 p is an integer from 0 to 6; and q is an integer 
from 0 to 5. 
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0101. In some embodiments, A is: 

(R'), 

/ \ O 

RI 

wherein: 
I0102) R' is, independently at each occurrence, halo, 

haloalkyl, hydroxyl, alkyl, alkenyl, alkynyl, alkoxy, 
aryl, alkaryl, aralkyl, heteroaryl, heteroalkyl, heterocy 
cloalkyl, cyano, nitro, 

O 

-- - or - - 
or azido, 

wherein R is alkyl or heteroalkyl; 
0.103 n is an integer from 0 to 4: 
0.104 m is an integer from 0 to 3: 
0105 p is an integer from 0 to 6; and 
0106 q is an integer from 0 to 5. 

I0107. In some embodiments, R' is C alkyl or C. 
alkoxy. In some of these embodiments, R' is methyl, ethyl, 
methoxy, or ethoxy. In some of these embodiments, R is 
methoxy. 
I0108. In some embodiments, R' is, independently, alkyl 
or halo. In some embodiments, R' is, independently, C. 
alkyl, C. haloalkyl, or halo. In some embodiments, R' is, 
independently, halo. In some embodiments, R' is, indepen 
dently, fluoro, chloro, bromo, iodo, or trifluoromethyl. In 
Some embodiments, n, m, p, or q is 0, 1 or 2. In some 
embodiments, n, m, p, or q is 0 or 1. In some embodiments, 
n, m, p, or q is 0. 
0109. In some embodiments, R is 

SOR 

In some embodiments, R' is 

SOR 

wherein R is methyl. In some embodiments, R' is hydroxyl. 
In some embodiments, R' is N-methylformamide. In some 
embodiments, R' is morpholinyl. 
10110. In some embodiments, R' is, independently, alkyl, 
alkoxy, or halo. In some embodiments, R' is, independently, 
C- alkyl, Co alkoxy, Ce haloalkyl, C- haloalkoxy, or 
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halo. In some embodiments, R' is, independently, halo. In 
Some embodiments, R' is, independently, fluoro, chloro, 
bromo, iodo, or trifluoromethyl. In some embodiments, n, m, 
p, or q is 0, 1 or 2. In some embodiments, n, m, p, or q is 
0 or 1. In some embodiments, n, m, p, or q is 0. 
0111. In some embodiments, A is: 

(R'), 

/N > * 
0112. In some embodiments, A is: 

(R'), 

0113. In some embodiments, A is: 

(R'), 

0114. In some embodiments, A is: 

(R'), 

wherein n is 0, 1 or 2. 

0115. In some embodiments, A is: 

(R'), 

wherein n is 0, 1 or 2. 
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0116. In some embodiments, A is: 

(R) 

wherein n is 0 or 1; and R' is alkoxy, halo, or haloalkyl. 
0117. In some embodiments, A is: 

(R'), 

wherein n is 0 or 1; and R' is alkoxy, halo, or haloalkyl. In 
some examples, R' is alkoxy. 
0118. In some embodiments, A is: 

(R'), 

wherein n is 0 or 1; and R' is C. alkoxy, halo, or C 
haloalkyl. 

0119. In some embodiments, A is: 

(R'), 

wherein n is 0 or 1; and R' is C. alkoxy, halo, or C 
haloalkyl. In some examples, R is C, alkoxy. 
0.120. In some embodiments, A is: 

(R'), 

N / 

wherein n is 0 or 1; R' is Coalkoxy, halo, or Chaloalkyl; 
and L is 
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0.122. In some embodiments, A is: 
O NH2, 

N (R'), 

O \ / 

H wherein n is 0, 1, 2, 3, or 4. 
O 1S O (0123. In some embodiments, A is: 

(R'), 
wherein b is an integer from 2 to 8 and 

wherein n is 0, 1, 2, 3, or 4. 
is a bond to the binding agent. 0.124. In some embodiments, A is: 

0121. In some embodiments, A is: 
(R'), 

l \ / 

wherein: 
I0125I R' is C alkyl, halo, or Chaloalkyl; and 

s 0.126 n is 0, 1 or 2. 
0127. In some embodiments, A is: 

wherein n is 0 or 1; R is Coalkoxy, halo, or Chaloalkyl; 
and L is (R'), 

O NH2, \ / 
n 
NH 

O 
O 

A. N-(cis-- 
0128 wherein: 

0129) R' is C alkyl, halo, or Chaloalkyl; and 
0.130 n is 0, 1 or 2. 

H3C CH3 0.131. In some embodiments, A is: 

O 

N 
H 

(R'), 

a. N / 

wherein b is an integer from 2 to 8 and 

wherein: 
(0132) R' is C, alkyl, Calkoxy, halo, Ce haloalkyl, 
or Chaloalkoxy; and 

is a bond to the binding agent. 0.133 n is 0, 1, 2, 3, or 4. 
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0134. In some embodiments, A is: 0143. In some embodiments, A is: 

(R'), 

X 

s wherein: 

0144 X is a hydrogen atom, halo, or trifluoromethyl. 
wherein: 

I0135) R' is C, alkyl, Calkoxy, halo, Ce haloalkyl, 
or Chaloalkoxy; and 
0.136 n is 0, 1, 2, 3, or 4. 2 
0137 In some embodiments, A is: 

(0145. In some embodiments, A is: 

wherein: 

RI 014.6 X is a hydrogen atom, halo, or trifluoromethyl; 

wherein R' is C, alkyl, Calkoxy, halo, or Chaloalkyl. 
In certain of these embodiments, R' is methoxy or methyl. 
In some specific embodiments, R' is methoxy. 
0138. In some embodiments, A is: 

is the bond to the nitrogen atom; and 

(R'), 

is the bond to the carbonyl. 
0139. In some embodiments, A is: 0.147. In some embodiments, A is: 

(R'), 

wherein: 

I0140) R' is halo or trifluoromethyl; and 
wherein: 

I0148) R' is, independently at each occurrence, a hydro 
0141 n is 0, 1 or 2. gen atom, alkyl, alkoxy, aryl, heteroalkyl, halo, 
0142. In some embodiments, A is: haloalkyl, haloalkoxy or hydroxyl: 
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is the bond to the nitrogen atom; and wherein: 
I0152) R' is, independently at each occurrence, a hydro 
gen atom, alkyl, alkoxy, aryl, heteroalkyl, halo, haloalkyl, or 

2 haloalkoxy, 

is the bond to the carbonyl. In some embodiments, R' is 
1-methylethyl-thiol, phenyl, 2-fluorophenyl, pyridinyl, 
4-pyridinyl, pyrrolidinyl, or 1-pyrrolidinyl. In some embodi 
ments, R' is trifluoromethyl. In some embodiments, R' is is the bond to the nitrogen atom; and 
methoxy. In some embodiments, R' is fluoro. In some 
embodiments, R' is hydrogen. In some embodiments, A is: 

is the bond to the carbonyl. In some embodiments, R' is 
RI alkyl or alkoxy. In some specific embodiments, R' is pro 

pylamino, difluoro-methoxy, phenyl, 2-fluorophenyl. In 
some embodiments, R' is trifluoromethyl. In some embodi 
ments, R' is methoxy. In some embodiments, R' is fluoro. In 
some embodiments, R is hydrogen. 
0153. In some embodiments, A is: 

wherein: 
10149) R' is, independently at each occurrence, a hydro 
gen atom, alkyl, alkoxy, aryl, heteroalkyl, halo, 
haloalkyl, haloalkoxy, or hydroxyl; 

2 

C 

is the bond to the nitrogen atom; and 
is the bond to the nitrogen atom; and 

is the bond to the carbonyl. In some embodiments, R' is 
1-methylethyl-thiol, phenyl, 2-fluorophenyl, pyridinyl, is the bond to the carbonyl. 
4-pyridinyl, pyrrolidinyl, or 1-pyrrolidinyl. In some embodi- 0154. In some embodiments, A is: 
ments, R is trifluoromethyl. In some embodiments, R is 
methoxy. In some embodiments, R' is fluoro. In some 
embodiments, R' is hydrogen. 2 
0150. In some embodiments, R is sulfonyl. In some 
embodiments, R' is N-methylformamide. In some embodi 
ments, R is hydroxyl. In some embodiments, R is mor 
pholinyl. CF 
0151. In some embodiments, A is: 

is the bond to the nitrogen atom; and 
RI 

is the bond to the carbonyl. 
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O155 In some embodiments, A is: is the bond to the nitrogen atom; and 

2 2 

FC 

is the bond to the carbonyl. 
is the bond to the nitrogen atom; and 0158. In some embodiments, A is: 

is the bond to the carbonyl. 
0156. In some embodiments, A is: wherein X is F, Cl, Br, CN, methoxy, dimethylamino, 

1-methyl-ethyl-thio or cyclopropyl: 
F 

2 

F 

is the bond to the nitrogen atom; and 

-- 
is the bond to the nitrogen atom; and 

-- 
is the bond to the carbonyl. 

is the bond to the carbonyl. 0159. In some embodiments, A is: 
O157. In some embodiments, A is: 

X 

2 

R1 

RI 

2 

wherein each R' is independently, at each occurrence, a 
wherein X is F, Cl, Br, CN, methoxy, dimethylamino or hydrogen atom, alkyl, alkoxy, halo, haloalkyl, or 
cyclopropyl; haloalkoxy, 
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is the bond to the nitrogen atom; and is the bond to the nitrogen atom; and 

2 2 

is the bond to the carbonyl. In some embodiments, R" is is the bond to the carbonyl. 
hydrogen, fluoro, trifluoromethyl, or methoxy. In some 
embodiments, R' is fluoro, chloro, bromo, or iodo. (0162. In some embodiments, A is: 

CH 

is the bond to the nitrogen atom; and 

0160. In some embodiments, A is: 

-R+ 
C s 

wherein 2 

-- is the bond to the carbonyl. 
(0163. In some embodiments, A is: 

2 

HC 

is the bond to the nitrogen atom; and 

wherein is the bond to the nitrogen atom; and 

-- 
is the bond to the carbonyl. 
0161. In some embodiments, A is: 

RI 

RI 
2 

is the bond to the carbonyl. 
(0164. In some embodiments, A is: 

O 
M 

wherein each R' is independently, at each occurrence, a 
hydrogenatom, alkyl, alkoxy, halo, haloalkyl, or haloalkoxy, 

-- 
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is the bond to the nitrogen atom; and is the bond to the nitrogen atom; and 

is the bond to the carbonyl. is the bond to the carbonyl. 
0165. In some embodiments, A is: 

(0168. In some embodiments, A is: 

O 2 V -8. -- CH 

is the bond to the nitrogen atom; and is the bond to the nitrogen atom; and 

is the bond to the carbonyl. 
0166 In some embodiments, A is: is the bond to the carbonyl. 

(0169. In some embodiments, A is: 

w 8 3 3 
/ \ s / \ s 

is the bond to the nitrogen atom; and 
N N 

2 2 2 

is the bond to the carbonyl. (0170. In some embodiments, A is: 
0167. In some embodiments, A is: 

HC- 2 -- 7.) ty 
- « 



US 2016/0375147 A1 

0171 In some embodiments, A is: 

0172. In some embodiments, A is: 

N 
n 

2 

wherein: 

is the bond to the nitrogen atom; and 

is the bond to the carbonyl. 
0173. In some embodiments, A is: 

wherein: 

17 

is the bond to the nitrogen atom; and 

is the bond to the carbonyl. 
0.174. In some embodiments, A is: 

N 
2 

wherein: 

-- 
is the bond to the nitrogen atom; and 

-- 
is the bond to the carbonyl. 
0.175. In some embodiments, A is: 

N 

wherein: 

is the bond to the nitrogen atom; and 
2 

is the bond to the carbonyl. 
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0176). In some embodiments, A is: -continued 

\ : 
N 

/ 

/ \ 
8. 

0177. In some embodiments, A is: 

(R'), 8. 
0183. In some embodiments, A is: 

wherein n is 0, 1 2, or 3. 
0178. In some embodiments, A is: 

(R'), 

wherein: 
(0179 R' is C alkyl, C. alkoxy, halo, Chaloalkyl, 
Chaloalkoxy, C. heteroalkyl; and 
0180 n is 0, 1 2, 3 or 4. 
0181. In some embodiments, A is: 

O r 

to 
X, 

0182. In some embodiments, A is: 

wherein: 

0.184 X is, independently at each occurrence, a hydrogen 
atom, alkyl, alkoxy, halo, haloalkoxy, haloalkyl, heteroalkyl. 
In some embodiments, X is fluoro, chloro, bromo, iodo, 
dimethylamino, methylamino, methoxy, ethoxy, or trifluo 
romethyl. 

8. 
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0185. In some embodiments, A is: 

XX 
X 

22 
X 2 

X 2 

2 XX 
2 

s sX 

22 XX2 
X 

X X 

X X X 

2 2 

X 

X X 

wherein: 

0186 X is, independently at each occurrence, a hydrogen 
atom, alkyl, alkoxy, halo, haloalkoxy, haloalkyl, heteroalkyl. 
In some embodiments, X is fluoro, chloro, bromo, iodo, 
dimethylamino, methylamino, methoxy, ethoxy, trifluorom 
ethyl or methoxy; 
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is the bond to the nitrogen atom; and 

is the bond to the carbonyl. 

2. Linkers 

0187. The linker portion of the conjugates described 
herein is a divalent moiety that covalently links the binding 
agent to the maytansinoid derivatives described herein. 
Suitable linkers include those that release the maytansinoid 
portion in the presence of an enzyme or at a particular pH 
range or value. 
0188 In some embodiments, the linker comprises an 
enzyme-cleavable moiety. Illustrative enzyme-cleavable 
moieties include, but are not limited to, peptide bonds, ester 
linkages, hydrazones, and disulfide linkages. In some 
embodiments, the linker comprises a cathepsin-cleavable 
linker. 
0189 In some embodiments, the linker comprises a non 
cleavable moiety. In some embodiments, the non-cleavable 
linker is 

O 

or a residue thereof. In some embodiments, the non-cleav 
able linker is 

O 

or a residue thereof. 
0.190 Suitable linkers also include, but are not limited to, 
those that are chemically bonded to two cysteine residues of 
a single binding agent, e.g., antibody. Such linkers can serve 
to mimic the antibody's disulfide bonds that are disrupted as 
a result of the conjugation process. 
0191 In some embodiments, the linker comprises one or 
more amino acids. Suitable amino acids include natural, 
non-natural, standard, non-standard, proteinogenic, non 
proteinogenic, and L-, or D-O-amino acids. In some embodi 
ments, the linker comprises alanine, Valine, leucine, isoleu 
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cine, methionine, tryptophan, phenylalanine, proline, serine, 
threonine, cysteine, tyrosine, asparagine, glutamine, aspartic 
acid, glutamic acid, lysine, arginine, histidine, or citrulline, 
or derivative thereof. 

0.192 In some embodiments, the linker comprises valine 
and citrulline. 

0193 

A. 

---w-w- 
wherein: 

0194 

In some embodiments, the linker is: 

SP is a spacer; 

is one or more bonds to the binding agent; 
(0195 AA' is an amino acid; and 
(0196) AA is an amino acid. 
0197) The spacer is a divalent moiety that connects the 
AA-AA moiety to the binding agent (BA). Suitable spac 
ers include, but are not limited to, those comprising alkylene 
or polyethylene glycol. The ends of the spacers, i.e., the 
portion of the spacer directly bonded to the binding agent or 
AA', can be moieties derived from reactive moieties that are 
used for purposes of coupling the naked antibody or AA' to 
the spacer during the chemical synthesis of the conjugate. 
0198 In some examples, suitable spacers include, but are 
not limited to, a primary amine-terminated alkylene or a 
primary amine-terminated polyethylene glycol. The primary 
amine-terminating end of the spacer can be directly bonded 
to a deglycosylated antibody or aglycosylated antibody in 
the presence of transglutaminase. 
0199. In some embodiments, the spacer comprises an 
alkylene. In some embodiments, the spacer comprises a C-7 
alkylene. In some embodiments, the spacer is: 

O 

o co- O 

O 

x. O 
O 

x. O 
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wherein: 

is a bond to the binding agent; and 
0200 b is an integer from 2 to 8. 
0201 In some embodiments, the spacer comprises a 
primary amine-terminated alkylene. In some embodiments, 
the spacer comprises a NH2—Cs, alkylene. In some 
embodiments, the spacer is: 

H 
N-(CH2), O 

S 

wherein: 

-- 
is a bond to the binding agent; and 
0202 b is an integer from 2 to 8. 
0203. In some embodiments, the spacer is: 

O 

x. O O 
O 

O 

A. N 

, or 

O 
O 

x. O O 

wherein: 

-- 
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is a bond to the binding agent. 
0204. In some embodiments, the spacer is: 

x-X 
wherein: 

is a bond to the binding agent. 
0205. In some embodiments, the spacer is: 

BA-S 

O O 

BA-S O-(CH), s 

BA-S 

O O 

BA-S N-(CH), , or 

BA-S RN RM 

X. i 
BA-S O (CH2), 

wherein: 
0206 RY is a hydrogen atom or alkyl: 
0207 R is alkyl; 
0208 the two bonds represented by 

AA-S 

are bonds to cysteines of a binding agent; and 
0209 b is an integer from 2 to 8. 
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0210. In some embodiments, the spacer is: 

4 O O 

wherein: 

is a bond to the binding agent; and 
0211 b is an integer from 2 to 8. 
0212. In some embodiments, the spacer is: 

x-r-X 
wherein: 

is a bond to the binding agent; and 
0213 g is an integer from 2 to 20. In some embodiments, 
g is 2-8. In some embodiments, g is 2, 4, 6, or 8. 
0214. In some embodiments, the spacer is 

x - 
wherein n is an integer from 4 to 10. In some embodiments, 
n is 4, 5, 6, 7, 8, 9, or 10. 
0215. In some embodiments, the spacer is: 



US 2016/0375147 A1 Dec. 29, 2016 
22 

0216. In some embodiments, the spacer is 0221. In some embodiments, the spacer is: 

O 
A. 

A. O 

O s 
O )-(4). 

O 0222. In some embodiments, the spacer is: 

wherein n is an integer from 4 to 10. In some embodiments, O S 
n is 4, 5, 6, 7, 8, 9, or 10. A. 

O 
0217. In some embodiments, the spacer is 1N1 n-n 

A. O 0223) In some embodiments, the spacer is: 

O 
BA-S 

O O O 

BA-S O 

0218. In some embodiments, the spacer is: 
CH 

0224. In some embodiments, the spacer is: O 
H 

1N1N1 N N 
BA-S 

S 
A. O O O 

BA-S ---- 
HC CH 

0219. In some embodiments, the spacer is: 

0225. In some embodiments, the spacer is: 
BA-S 

W af 

O O A. O X 

BA-S --- X (CH2). O 
O 

RN RM 

A. O X 
0220. In some embodiments, the spacer is: X (CH2). 

O 
CH3 

BA-S 

O O 0226 wherein 
H 

BA-S N 
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is a bond to the binding agent; 
X is N or O; R Y and R'' are each, independently, hydrogen 
or alkyl; and b is an integer from 1 to 8. 
0227. In some embodiments, AA-AA is: valine-citrul 
line, citruline-valine, lysine-phenylalanine, phenylalanine 
lysine, Valine-asparagine, asparagine-Valine, threonine-as 
paragine, asparagine-threonine, Serine-asparagine, 
asparagine-serine, phenylalanine-asparagine, asparagine 
phenylalanine, leucine-asparagine, asparagine-leucine, iso 
leucine-asparagine, asparagine-isoleucine, glycine-aspara 
gine, asparagine-glycine, glutamic acid-asparagine, 
asparagine-glutamic acid, citrulline-asparagine, asparagine 
citrulline, alanine-asparagine, or asparagine-alanine. 
0228. In some embodiments, AA-AA is: valine-citrul 
line or citrulline-valine. In some embodiments, AA-AA is: 
valine-citrulline. 
0229. In some embodiments, the linker is: 

A. O RAA2 

H st-Rul N 
H 

RAAI O 

wherein: 
0230 SP is a spacer; 

is one or more bonds to the binding agent; 
0231) R' is an amino acid side chain; and 
0232) R' is an amino acid side chain. 
0233. As used herein, “amino acid side chain” refers the 
monovalent non-hydrogen Substituent bonded to the C-car 
bon of an O-amino acid, including natural and non-natural 
amino acids. Exemplary amino acid side chains include, but 
are not limited to, the C-carbon Substituent of alanine, 
valine, leucine, isoleucine, methionine, tryptophan, phenyl 
alanine, proline, serine, threonine, cysteine, tyrosine, aspara 
gine, glutamine, aspartic acid, glutamic acid, lysine, argi 
nine, histidine, and citrulline. 
0234. In some embodiments, the linker is: 

wherein: 

0235 

is one or more bonds to the binding agent. 
0236 

wherein: 

SP is a spacer; and 

In some embodiments, the linker is: 

is a bond to the binding agent; and 
0237) 
0238 

wherein: 

b is an integer from 2 to 8. 
In some embodiments, the linker is: 

O 
S O 

H H N-(CH-N-I-Rul N 
O 1S 

is a bond to the binding agent; and 
0239) b is an integer from 2 to 8. 
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In some embodiments, BA is an antibody and the 0240. In some embodiments, BA is an antibody and the 0245 
linker is: linker is: 

O NH2 's- 
NH 

BA-S BA-S RN RM 
O O O O O O 

H 

BA-S i-CH-I-Nsul BA-S ^e U. 
N H 

E O 
HC1 NCH, O HC1 NCH, 

wherein: wherein: 
W 

0241 the two bonds represented by 0246 RY is a hydrogen atom or alkyl: 
0247 R’ is alkyl; 
0248 the two bonds represented by 

BA-S 

are bonds to cysteines of the antibody; and 
b is an integer from 2 to 8. 0242 

0243 In some embodiments, BA is an antibody and the 
linker is: 

's- 
NH 

BA-S 

O O 
H sts o–CH-I-Nsul 

O 

N 
H 

O 1nch, HC 

wherein: 

the two bonds represented by 

BA-S 

are bonds to cysteines of the antibody; and 
0244 b is an integer from 2 to 8. 

BA-S 

are bonds to cysteines of the antibody; and 
b is an integer from 2 to 8. 0249 

(0250. In some embodiments, the linker is: 

's- 
NH 

4 O O O 

cis-I-Suls N 
i H 

O Hc1 NCH, 

wherein: 

is a bond to the binding agent; and 
0251 b is an integer from 2 to 8. 
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0255. In some embodiments, the linker is: In some embodiments, the linker is: 

s 
NH s NH2 

NH 

O 

O Null N 

-n-n-n- N E H 

O 1S O 
O H3C CH3 

a O 

on- N1 N A. 
S E O 

HC1 NCH, 

0252) 

0256 In some embodiments, the linker is: 

s NH2. 
NH 

O S O 

A. Nulls O J| | 
1N1 n-n N 

In some embodiments, the linker is: wherein: 0257 

A. 's- 
NH 

O O 
A. H 

is a bond to the binding agent; and Nulls, 
0253 g is an integer from 2 to 20. In some embodiments, O i H O 
g is 2 to 8. In some embodiments, g is 2, 4, 6, or 8. HC1 NCH, 
0254. In some embodiments, the linker is: 

s 0258. In some embodiments, the linker is: 

NH 

on's 
O NH 

O N-N- 1N1-S-N-N BA-S 
N Y N O O O 

S E O N-N-N-- Null HC1 NCH, BA-S N 
P O 

HC1 NCH, 

A. O 
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0259. In some embodiments, the linker is: 

on's 
NH 

BA-S 

O O O 

O Null BA-S N 

HC CH H O 3 3 HC1 NCH, 

0260. In some embodiments, the linker is: 

O 

- 

NH 

BA-S 

O O O 

BA-S N 
H 

CH O 
H3 C CH 

0261 

NH2. 

BA-S 

O O O 

os--- Nul BA-S N 

E H 
O HC1 NCH, 

In some embodiments, the linker is: 

3. Binding Agents 
0262 Suitable binding agents include, but are not limited 

to, antibodies, lymphokines, hormones, growth factors, viral 
receptors, interleukins, or any other cell binding or peptide 
binding molecules or Substances. 
0263. In some embodiments, the binding agent is an 
antibody. In some embodiments, the antibody is a monoclo 
nal antibody, polyclonal antibody, antibody fragment (Fab, 
Fab', and F(ab')2, minibody, diabody, tribody, and the like), 
or bispecific antibody. Antibodies herein can be humanized 
using methods described in U.S. Pat. No. 6,596,541 and US 
Publication No. 2012/0096572, each incorporated by refer 
ence in their entirety. 
0264. Where the binding agent is an antibody, it binds to 
an antigen binding partner that is a polypeptide and may be 
a transmembrane molecule (e.g., receptor) or a growth factor 
that might be glycosylated or phosphorylated. Exemplary 
antigens include, but are not limited to, molecules Such as 
renin; a growth hormone, including human growth hormone 
and bovine growth hormone; growth hormone releasing 
factor, parathyroid hormone; thyroid stimulating hormone; 
lipoproteins; alpha1-antitrypsin; insulin A-chain; insulin 
B-chain; proinsulin; follicle stimulating hormone; calci 
tonin; luteinizing hormone; glucagon; clotting factors such 
as factor Vmc, factor IX, tissue factor (TF), and von Wille 
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brands factor; anti-clotting factors such as Protein C; atrial 
natriuretic factor; lung Surfactant; a plasminogen activator, 
Such as urokinase or human urine or tissue-type plasmino 
gen activator (t-PA); bombesin; thrombin; hemopoietic 
growth factor, tumor necrosis factor-alpha and -beta; 
enkephalinase; RANTES (regulated on activation normally 
T-cell expressed and secreted); human macrophage inflam 
matory protein (MIP-I-alpha); a serum albumin, such as 
human serum albumin; Muellerian-inhibiting Substance; 
relaxin A-chain; relaxin B-chain; prorelaxin, mouse gonado 
tropin-associated peptide; a microbial protein, such as beta 
lactamase; DNase: 19E, a cytotoxic T-lymphocyte associ 
ated antigen (CTLA), such as CTLA-4; inhibin; activin; 
vascular endothelial growth factor (VEGF); receptors for 
hormones or growth factors; protein A or D; rheumatoid 
factors; a neurotrophic factor Such as bone-derived neuro 
trophic factor (BDNF), neurotrophin-3, -4, -5, or -6 (NT-3, 
NT4, NT-5, or NT-6), or a nerve growth factor such as 
NGF-13; platelet-derived growth factor (PDGF): fibroblast 
growth factor such as aFGF and bFGF; fibroblast growth 
factor receptor 2 (FGFR2), epidermal growth factor (EGF); 
transforming growth factor (TGF) such as TGF-alpha and 
TGF-beta, including TGF-B1, TGF-B2, TGF-B3, TGF-B4, or 
TGF-35; insulin-like growth factor-1 and -II (IGF-1 and 
IGF-II): des(I-3)-IGF-1 (brain IGF-1), insulin-like growth 
factor binding proteins, EpCAM, GD3, FLT3, PSMA, 
PSCA MUC1, MUC16, STEAP, CEA, TENB2, EphA 
receptors, EphB receptors, folate receptor, FOLRI, meso 
thelin, cripto, alphavbetaé, integrins, VEGF, VEGFR, 
EGFR, transferrin receptor, IRTA1, IRTA2, IRTA3, IRTA4, 
IRTA5; CD proteins such as CD2, CD3, CD4, CD5, CD6, 
CD8, CD11, CD14, CD19, CD2O, CD21, CD22, CD25, 
CD26, CD28, CD30, CD33, CD36, CD37, CD38, CD40, 
CD44, CD52, CD55, CD56, CD59, CD70, CD79, CD80. 
CD81, CD103, CD105, CD134, CD137, CD138, CD152, or 
an antibody which binds to one or more tumor-associated 
antigens or cell-surface receptors disclosed in US Publica 
tion No. 2008/0171040 or US Publication No. 2008/ 
0305044 and incorporated in their entirety by reference: 
erythropoietin; osteoinductive factors; immunotoxins; a 
bone morphogenetic protein (BMP); an interferon, such as 
interferon-alpha, -beta, and -gamma; colony stimulating 
factors (CSFs), e.g., M-CSF, GM-CSF, and G-CSF; inter 
leukins (ILS), e.g., IL-1 to IL-10; Superoxide dismutase; 
T-cell receptors; Surface membrane proteins; decay acceler 
ating factor, viral antigen such as, for example, a portion of 
the HIV envelope; transport proteins; homing receptors; 
addressins; regulatory proteins; integrins, such as CD11a, 
CD11b, CD11c, CD18, an ICAM, VLA-4 and VCAM; a 
tumor associated antigen such as AFP, ALK, B7H4, BAGE 
proteins, B-catenin, brc-abl, BRCA1, BORIS, CA9 (car 
bonic anhydrase IX), caspase-8, CD20, CD40, CD123, 
CDK4, CEA, CLEC12A, c-kit, cMET, CTLA4, cyclin-B1, 
CYP1B1, EGFR, EGFRVIII, endoglin, Epcam, EphA2, 
ErbB2/Her2, ErbB3/Her3, ErbB4/Her4, ETV6-AML, Fra-1, 
FOLR1, GAGE proteins (e.g., GAGE-1, -2), GD2, GD3, 
GloboH, glypican-3, GM3, gp100, Her2, HLA/B-raf, HLA/ 
EBNA1 HLA/k-ras, HLA/MAGE-A3, hTERT, IGF1R, 
LGR5, LMP2, MAGE proteins (e.g., MAGE-1, -2, -3, -4, -6, 
and -12), MART-1, mesothelin, ML-IAP. Muc1, Muc16 
(CA-125), MUM1, NA17, NGEP, NY-BR1, NY-BR62, NY 
BR85, NY-ESO1, OX40, p15, p53, PAP PAX3, PAX5, 
PCTA-1, PDGFR-O, PDGFR-B, PDGF-A, PDGF-B, PDGF 
C, PDGF-D, PLAC1, PRLR, PRAME, PSCA, PSGR, 
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PSMA (FOLH1), RAGE proteins, Ras, RGS5, Rho, SART 
1, SART-3, Steap-1, Steap-2, STn, survivin, TAG-72. TGF 
B, TMPRSS2, Tn, TNFRSF17, TRP-1, TRP-2, tyrosinase, 
and uroplakin-3, and fragments of any of the above-listed 
polypeptides. 
0265 Exemplary antigens also include, but are not lim 
ited to, BCMA, SLAMF7, B7H4, GPNMB, UPK3A, and 
LGR5. 

0266. In some embodiments, the antigens include pro 
lactin receptor (PRLR) or prostate-specific membrane anti 
gen (PSMA). 
0267 Binding agents also include, but are not limited to, 
ankyrin repeat proteins, interferons, lymphokines such as 
IL-2 or IL-3, hormones like insulin and glucocorticoids, 
growth factors such as EGF, transferrin and fibronectin type 
III. 
0268. In some embodiments, the binding agents interact 
with or bind to tumor antigens, including antigens specific 
for a type of tumor or antigens that are shared, overex 
pressed or modified on a particular type of tumor. Examples 
include, but are not limited to: alpha-actinin-4 with lung 
cancer, ARTC1 with melanoma, BCR-ABL fusion protein 
with chronic myeloid leukemia, B-RAF, CLPP or Cdc27 
with melanoma, CASP-8 with squamous cell carcinoma, and 
hsp70-2 with renal cell carcinoma as well as the following 
shared tumor-specific antigens, for example: BAGE-1, 
GAGE, GnTV, KK-LC-1, MAGE-A2, NA88-A, TRP2 
INT2. 

0269. In some embodiments, the binding agent is an 
antibody. In some embodiments, the binding agent is a 
monoclonal antibody. In some embodiments, the binding 
agent is a polyclonal antibody. In some embodiments, the 
antibody is an anti-PSMA, anti-MUC16, or anti-EGFRVIII, 
or anti-STEAP-2 antibody. 
0270. The linkers can be bonded to the binding agent, 

e.g., antibody or antigen-binding molecule, through an 
attachment at a particular amino acid within the antibody or 
antigen-binding molecule. Exemplary amino acid attach 
ments that can be used in the context of this aspect of the 
disclosure include, e.g., lysine (see, e.g., U.S. Pat. No. 
5,208,020; US 2010/0129314; Hollander et al., Bioconju 
gate Chem., 2008, 19:358-361; WO 2005/0898.08; U.S. Pat. 
No. 5,714,586: US 2013/0101546; and US 2012/0585592), 
cysteine (see, e.g., US 2007/025.8987; WO 2013/055993; 
WO 2013/055990, WO 2013/053873; WO 2013/053872: 
WO 2011/130598: US 2013/0101546; and U.S. Pat. No. 
7,750,116), selenocysteine (see, e.g., WO 2008/122039; and 
Hofer et al., Proc. Natl. Acad. Sci., USA, 2008, 105:12451 - 
12456), formylglycine (see, e.g., Carrico et al., Nat. Chem. 
Biol., 2007, 3:321-322; Agarwal et al., Proc. Natl. Acad. 
Sci., USA, 2013, 110:46-51, and Rabuka et al., Nat. Proto 
cols, 2012, 10:1052-1067), non-natural amino acids (see, 
e.g., WO 2013/068874, and WO 2012/166559), and acidic 
amino acids (see, e.g., WO 2012/05982). Linkers can be 
conjugated via glutamine via transglutaminase-based 
chemo-enzymatic conjugation (see, e.g., Denniler et al., 
Bioconjugate Chem. 2014, 25, 569-578). Linkers can also be 
conjugated to an antigen-binding protein via attachment to 
carbohydrates (see, e.g., US 2008/0305497, WO 2014/ 
065661, and Ryan et al., Food & Agriculture Immunol., 
2001, 13:127-130) and disulfide linkers (see, e.g., WO 
2013/085925, WO 2010/010324, WO 2011/018611, WO 
2014/197854, and Shaunak et al., Nat. Chem. Biol., 2006, 
2:312-313). 
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0271 In some embodiments, the binding agent is an 
antibody, and the antibody is bonded to the linker through a 
lysine residue. In some embodiments, the antibody is 
bonded to the linker through a cysteine residue. 

4. Illustrative Embodiments 

0272. In some embodiments, 

A is: 

0273 

(R'), (R'). 
-N ( \, , , ("y 

> * > < 
(R') 

1N1, 
NaNa 

-y 
\ / y 

- « 
0274 
0275 R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, aryl, alkaryl, aralkyl, halo, heteroaryl, 
heterocycloalkyl, hydroxyl, cyano, nitro, 

O 

-- - or - - 
or azido, 

wherein R is alkyl or heteroalkyl; 
0276 
(0277 
0278 
0279 

wherein: 

n is an integer from 0 to 4, 
m is an integer from 0 to 3: 
p is an integer from 0 to 6; and 
q is an integer from 0 to 5; and 

L is: 

0280 

SP-AA-AA 
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0281 
0282 

wherein: 
SP is a spacer; 

is one or more bonds to the binding agent; 
(0283 
0284 

0285 

A is: 

0286 

(ty, , ("y 
> * > * 

0287 
0288 

AA' is an amino acid; and 
AA is an amino acid. 

In some embodiments, 

N14 
2 

N -- 
wherein: 
R", independently at each occurrence, is C, alkyl, 

Chaloalkyl, or halo: 
0289 
0290 
0291 
0292 

L is: 

0293 

0294 
0295) 

n is an integer from 0 to 4, 
m is an integer from 0 to 3: 
p is an integer from 0 to 6; and 
q is an integer from 0 to 5; and 

SP-AA-AA 

wherein: 
SP is a spacer; 
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is one or more bonds to the binding agent; 
0296 AA' is an amino acid; and 
0297 AA is an amino acid. 

0298. In some embodiments, A is: 

(R) (R), 

(y. , ("y 
> * > *-* 

(R') 
1s1& 
NaNa 

7), - 
wherein: 

0299 R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, haloalkoxy, heteroaryl, het 
eroalkyl, heterocycloalkyl, hydroxyl, cyano, nitro, 

OR4, SOR, R4, 

or azido, 
wherein R is alkyl or heteroalkyl; 
n is an integer from 0 to 4, 
m is an integer from 0 to 3: 
p is an integer from 0 to 6; and 
q is an integer from 0 to 5; and 

L is: 

0300 

A. 

---w-w- 
0301 wherein: 
0302 SP is a spacer; 

is one or more bonds to the binding agent; 
(0303 AA' is an amino acid; and AA is an amino acid. 
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0304. In some embodiments, 0314 wherein: 

A is: 

0305 

0316 AA is an amino acid. 
(R 0317. In some embodiments, A is: 

1s14, N4 3- y 
=N (R'), / y 

7)R. > * > * 

-N is a bond to the binding agent; and 
/ y / y b is an integer from 2 to 8; and 

cx- « >x- « 0315 AA' is an amino acid; and 

y o sa 

s 1N1 S^ , or 

21N2 
wherein: N 

(0306 R', independently at each occurrence, is C alkyl, (FV (R), 
Chaloalkyl, or halo; \ / 
0307 n is an integer from 0 to 4: y 
0308 m is an integer from 0 to 3: - « 
0309 p is an integer from 0 to 6; and s 
0310 q is an integer from 0 to 5; and 

wherein: 
L is: 0318 R', independently at each occurrence, is alkyl, 

alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
0311 haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 

cycloalkyl, hydroxyl, cyano, nitro, 
A. 

O 
SP-AA-AA 

OR4, SOR, R4, 

0312 wherein: 
0313 SP is: or azido, 

wherein R is alkyl or heteroalkyl: 
n is an integer from 0 to 4, 
m is an integer from 0 to 3: 

O p is an integer from 0 to 6; and 
-(CH2), q is an integer from 0 to 5; and 

L is: 

0319 

O 

S 

H A. 
-(CH2)5-N 

SP-AA-AA 

O 

x. O 
O 

x. O 
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0320 wherein: L is: 
0321 SP is: 0333 

O A. O RAA2 
O 

H st-Rul A. -n - O N H 
RAAI O 

O 
O 

S wherein: 

H 0334 SP is a spacer; 
A. N-(CH)-N 

A. 
O 

0322 wherein: 

A. is one or more bonds to the binding agent; 
0335) R' is an amino acid side chain; and 
0336 R' is an amino acid side chain. 
0337. In some embodiments, A is: 

is a bond to the binding agent; and 
b is an integer from 2 to 8; and 

I0323 AA' is an amino acid; and y / -N / \ / \ 
0324 AA is an amino acid. (' t \- y 

0325 In some embodiments, s s 

RI A is: (R') 

0326 N C- O 21N 2 

?ty, ?t *-y y \ / \ 
> * > * A 

(R'), (R'), 

(R') 
s1& , or wherein: 

21N 2 0338 R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 

y- (R) haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
g cycloalkyl, hydroxyl, cyano, nitro, 

y O 
s OR4 SOR, R4, 

0327 wherein: 
0328) R', independently at each occurrence, is C, alkyl, or azido, 
Chaloalkyl, or halo: wherein R", is alkyl or heteroalkyl n is an integer from 
0329 n is an integer from 0 to 4: 0 to 4: 
0330 m is an integer from 0 to 3: m is an integer from 0 to 3: 
0331 p is an integer from 0 to 6; and p is an integer from 0 to 6; and 
O332 is an integer from 0 to 5; and is an integer from 0 to 5; and C 9. C 9. 
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L is: 

0339 

A. O RAA2 

Rul SP-N 
N 

RAAI O 

wherein: 

(0340 SP is a spacer; 

A. 

is one or more bonds to the binding agent; 
0341) R' is an amino acid side chain; and 
(0342) R' is an amino acid side chain. 
0343. In some embodiments, 

A is: 

0344 

(R'), (R'), 
-N 4 y / "y 

> * > * 
(R') 

N Sé 
2n-2 

7c), - « 
(0345 wherein: 
0346) 
Chaloalkyl, or halo; 
0347 n is an integer from 0 to 4: 
0348 m is an integer from 0 to 3: 

Dec. 29, 2016 

p is an integer from 0 to 6; and 0349 
0350 q is an integer from 0 to 5; and 
L is: 

0351 

s" 
NH 

A. O 

H 
SP-N 

N 
i H 
R O 

Hc1 NCH, 

0352 wherein: 
SP is a spacer; and 0353 

is the one or more bonds to the binding agent. 
0354) 

R", independently at each occurrence, is C, alkyl, 

In some embodiments, A is: 

4. s -N 4 y /y 
> * > * 

y sas 

N 3– O 2n 21 

ty 
wherein: 

R", independently at each occurrence, is alkyl, 0355 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, cyano, nitro, 

SOR, OR4 

or azido, 
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wherein R is alkyl: 
n is an integer from 0 to 4, 
m is an integer from 0 to 3: 
p is an integer from 0 to 6; and 
q is an integer from 0 to 5; and 

L is: 

0356 

s NH2 

0357 wherein: 
0358 SP is a spacer; and 

is the one or more bonds to the binding agent. 
0359. In some embodiments, 

A is: 

0360 

V Wy 
- « 

0361 wherein: 
0362) R', independently at each occurrence, is C, alkyl, 
Chaloalkyl, or halo: 
0363 n is an integer from 0 to 4: 
0364 m is an integer from 0 to 3: 
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0365 p is an integer from 0 to 6; and 
0366 q is an integer from 0 to 5; and 

L is: 

0367 

N NH2 

A. O 

H st-Rul N 
H 

O 

0368 wherein: 
0369 SP is: 

O 

S 

H -cis-- 
0370 wherein: 

-- 
is a bond to the binding agent; and 

O 

x. O 
O 

x. O 

b is an integer from 2 to 8. 
0371. In some embodiments, A is: 

(R'), (R'), 

(Y (y 
> * > * 

(R') 

N C N4N4 
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-continued 

-vi y 
- 

wherein: 
0372 R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, hydroxyl, cyano, nitro, 

OR4, SOR, R4, 

or azido, 
wherein R is alkyl or heteroalkyl: 
n is an integer from 0 to 4, 
m is an integer from 0 to 3: 
p is an integer from 0 to 6; and 
q is an integer from 0 to 5; and 

A. O 

H st-Rul N 
H 

O 

0374 wherein: 
0375 SP is: 

L is: 

0373 

O 

O 

x. O 
O 

x. O 

33 
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0376 wherein: 

is a bond to the binding agent; and 
b is an integer from 2 to 8. 

0377 
A is: 

0378 

/h \ / \ Xy xy 

'-vi 

wherein: 
0379 

In some embodiments, 

sy" 
N 3– O N 4 Na 

\ / y 
-- 

R", independently at each occurrence, is C, alkyl, 
Chaloalkyl, or halo; and 
0380 
L is 

0381 

0382 

n, m, p, and q are 0, 1, or 2; and 

NH 

O 

O O 

| ti N-(CH2), N 
N 

P O 
O HC1 NCH, 

wherein: 
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is a bond to the binding agent; and (0387 wherein: 
0383 b is an integer from 2 to 8. 
0384. In some embodiments, A is: A. 

(R'), (R'), 

In some embodiments, 

-N 
/ y / y is a bond to the binding agent; and 
\=/ \=/ 0388 b is an integer from 2 to 8. 

(R') 0389) 

N Sá A is: 

2N2 , or 0390 

-ve (R'), V Wy 

0391 wherein 
0392) R' is, independently at each occurrence, is C. 
haloalkyl, or halo; and 

wherein: 

0385) R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, cyano, nitro, 0393 n is 0, 1, or 2; and 

L is: 
O 

OR4, SOR, R4, 0394 

A. O RAA2 

H 

or azido, ---sul N wherein R is alkyl: H 
RAAI O n is an integer from 0 to 4, 

m is an integer from 0 to 3: 
wherein: p is an integer from 0 to 6; and 

0395 SP is a spacer; q is an integer from 0 to 5; and 

L is A. 

0386 

O NH2 
N is the one or more bonds to the binding agent; 
NH 0396) R' is an amino acid side chain; and 

0397) R' is an amino acid side chain. 
O O O 0398. In some embodiments, A is: 

Nulls A. N-cis-- 
N (R'), 

s H 
O 1N O / \ 

o O 
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-continued L is: 

04.08 

RI s 
wherein: NH 

0399 R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, O 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero O O 

cycloalkyl, hydroxyl, cyano, nitro, A. N-(CH), Nulls 
N 
H 

O P O 

O HC1 NCH, 
OR4, SOR, R4, 

wherein: 

or azido, 
wherein R is alkyl or heteroalkyl: 

0400 wherein n is an integer from 0 to 4: A 

L is: 

04.01 

is a bond to the binding agent; and 
A. O RAA2 

Nulls 04.09 b is an integer from 2 to 8. SP-N 

S N 0410. In some embodiments, A is: 
Rai O 

wherein: (R'), 
(0402 SP is a spacer; 

/ \ O 
A. o 

is the one or more bonds to the binding agent; 
R' is an amino acid side chain; and RI 
R“ is an amino acid side chain. 

0403. In some embodiments, wherein: 

A is: 0411) R', independently at each occurrence, is alkyl, 
04.04 alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 

haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, hydroxyl, cyano, nitro, 

(R'), 

OR4 SOR, R4, 

04.05 wherein 
(0406) R' is, independently at each occurrence, is halo: 
and 

0407 n is 0, 1, or 2; and wherein R is alkyl or heteroalkyl; 
or azido, 
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L is: wherein 

0412 
A. 

's- 
NH 

O is a bond to the binding agent. 
O O 0419. In some embodiments, A is: 

A N-ch--Nulls 
N 4. O 1S O 

H3C CH3 / \ O 

wherein: 

A 

-- RI 
wherein: 

- 0420) R', independently at each occurrence, is alkyl, 
1S a s to the binding g 0 to 4; and alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 

t R 1S a's ign to 4; an haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
0413 1S E.Sinn cycloalkyl, hydroxyl, cyano, nitro, 

A is: O 

0414 OR4, SOR, R4, 

(R'), 
or azido, 

wherein R is alkyl or heteroalkyl; 
xy 0421 wherein n is an integer from 0 to 4: 

L is: 

0422 
0415 wherein 

0416) R' is, independently at each occurrence, is halo: 
and O NH2 

0417 n is 0, 1, or 2; and N 
NH 

L is: 

0418 O O 

Nulls N 
N N s ~~~ H 

O. 1N O 
NH A. O H3C CH3 

O O 

Nulls wherein 
~~~ N E H A. 

O O 
O HC1 NCH, A. 

is a bond to the binding agent. 
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0423. In some embodiments, 

A is: 

0424 

and 

L is 

0425 

's- 
NH 

O O 

Null N 
N N 

O O 
O HC1 NCH, 

0426 In some embodiments, A is: 

2 

RI 

wherein: 

0427) R' is, independently at each occurrence, a hydro 
gen atom, alkyl, alkoxy, aryl, heteroalkyl, halo, 
haloalkoxy, haloalkyl, or haloalkoxy; 

is the bond to the nitrogen atom; and 

37 
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is the bond to the carbonyl. In some embodiments, R' is 
1-methylethyl-thiol, phenyl, 2-fluorophenyl, pyridinyl, 
4-pyridinyl, pyrrolidinyl, or 1-pyrrolidinyl. In some embodi 
ments, R' is trifluoromethyl. In some embodiments, R' is 
methoxy. In some embodiments, R' is fluoro. In some 
embodiments, R' is hydrogen. 
0428. In some embodiments, A is: 

2 

R1 

wherein: 

0429) R' is, independently at each occurrence, a hydro 
gen atom, alkyl, alkoxy, aryl, heteroalkyl, halo, 
haloalkyl, haloalkoxy; 

is the bond to the nitrogen atom; and 

is the bond to the carbonyl. In some embodiments, R' is 
1-methylethyl-thiol, phenyl, 2-fluorophenyl, pyridinyl, 
4-pyridinyl, pyrrolidinyl, or 1-pyrrolidinyl. In some embodi 
ments, R' is trifluoromethyl. In some embodiments, R' is 
methoxy. In some embodiments, R' is fluoro. In some 
embodiments, R' is hydrogen. 
0430. In some embodiments, 

A is: 

0431 
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and 

L is 

0432 

O 

0433 

Nulls N 
N N 

H 
O O 

A. O HC1 NCH, 

O s: 
NH 

O 

In some embodiments, 
BA is an antibody, 
A is: 

0434 

(R'), 

/ \ xy. 
0435 
0436 
and 
0437 
L is: 

0438 

A. 

wherein 

wherein 
R" is, independently at each occurrence, is halo; 

n is 0, 1, or 2; and 

s NH2 
NH 

O 
O H 

N 

~~~ N 
O O 

O HC1 NCH, 

is a bond to the binding agent. 
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0439. In some embodiments, 

A is: 

0440 

ty 
wherein 

0441) R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, cyano, nitro, 

OR4, SOR, R4, 

or azido; and 
0442 q is an integer from 0 to 5; and 

L is: 

0443 

A. O RAA2 

Null SP-N 
N 
H 

RAAI O 

wherein: 
0444 SP is a spacer; 

is the one or more bonds to the binding agent; 
0445) R' is an amino acid side chain; and 
0446) R' is an amino acid side chain. 

in Some embodiments. A 1s: O447. I bodi Ai 
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-continued 
(R) 

/\ . . . 

/\ 
\ / 

wherein: 

0448) R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, cyano, nitro, 

O 

- or - or --e. 
or azido; 

0449 wherein q is an integer from 0 to 5; 

L is: 

0450 

A. O RAA2 

Nulls SP-N 
N 
H 

RAAI O 

wherein: 

0451 SP is a spacer; 

is the one or more bonds to the binding agent; 
0452) R' is an amino acid side chain; and 

0453 R' is an amino acid side chain. 

39 
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0454. In some embodiments, 

A is: 

0455 

N 
\ / 

4. 

\ / 

wherein: 

0456) R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, cyano, nitro, 

O 

OR4, SOR, R4, 

or azido; 
0457 wherein q is an integer from 0 to 5; and 

L is: 

0458 

's- 
NH 

O 
O O 

- I - A. N-(CH), N N 

i H 
O 1S O 

HC CH 

  



US 2016/0375147 A1 

wherein: 

is a bond to the binding agent; and 
0459 b is an integer from 2 to 8. 
0460. In some embodiments, 

A is: 

0461) 

/\ . . . 

\ / 
wherein: 

10462) R', independently at each occurrence, is alkyl, 
alkenyl, alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, 
haloalkoxy, haloalkyl, heteroaryl, heteroalkyl, hetero 
cycloalkyl, cyano, nitro, 

OR4, SOR, R4, 

or azido; and 
q is an integer from 0 to 5; and 

L is: 

0463 
O n NH2 

O O 
H Null N N 

O 1N O 
A. O HC CH 

40 
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wherein 

is a bond to the binding agent. 
0464. In some embodiments, A is: 

wherein: 

R", independently at each occurrence, is alkyl, alkenyl, 
alkynyl, alkoxy, aryl, alkaryl, aralkyl, halo, haloalkoxy, 
haloalkyl, heteroaryl, heteroalkyl, heterocycloalkyl, cyano, 
nitro, 

O 

-- - or - - 
or azido; 

0465 wherein q is an integer from 0 to 5: 
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L is: and 

0466 L is 

0469 

O NH2 
n O NH2 
NH n 

NH 

O O O 

Nulls O Nulls N N N 

~~~ H N ~~~ N O O 1N P O HC CH O O 
A. 3 3 A. O HC1 NCH, 

wherein 

is a bond to the binding agent. 
0467. In some embodiments, H. O H3C C 

A is: 

0468 

2 

N 

wherein A is arylene or heteroarylene, L' and L are linkers, 
N BA is a binding agent, k is an integer from 0 to 30, and t is 

\ / an integer from 0 to 8. In some of these embodiments, L' is 
a linker which binds to the BA through a lysine residue. In 
Some of these embodiments, the Subscript, k, represents the 
number of linkers, L', bonded to the BA through lysine 
residues on the BA. In some of these embodiments, L is a 
linker which binds to the BA through a cysteine residue. In 
Some of these embodiments, the Subscript, t, represents the 

N number of linkers, Li, bonded to the BA through cysteine 
\ / residues on the BA. In some embodiments, when the linker, 

L. is a monodentate linker, t is an integer from 0 to 8. In 
some embodiments, when the linker, L, is a bidentate 
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linker, t is an integer from 0 to 4. In some of these examples, 
the Sum of k+t is equal to 1-8. 

-continued 

0470. In some embodiments, the compound of Formula I 
is: 

wherein A is arylene or heteroarylene, L' and L are linkers, 
and BA is a binding agent. In some of these embodiments, 
L' is a linker which binds to the BA through alysine residue. 
In some of these embodiments, L is a linker which binds to 

H3 0-30 the BA through a cysteine residue. 

0472. In some embodiments, A is: 

(R'), (R'), 

(ty, , ("y 
X- X-% 

N Sé s O 

NaN 4 

wherein A is arylene or heteroarylene, L' and L are linkers, \ / 
and BA is a binding agent. In some of these embodiments, A. 
L' is a linker which binds to the BA through a lysine residue. 
In some of these embodiments, L is a linker which binds to 
the BA through a cysteine residue. 
0471. In some embodiments, the compound of Formula I wherein: 

1S 0473) R' is, independently at each occurrence, halo, 
haloalkyl, haloalkoxy, hydroxyl, alkyl, alkenyl, alky 
nyl, alkoxy, haloalkoxy, aryl, alkaryl, aralkyl, het 
eroaryl, heteroalkyl, heterocycloalkyl, cyano, nitro, 

O 

-- - or -- 
or azido, 

wherein R is alkyl or heteroalkyl; 
0474 n is an integer from 0 to 4: 
0475 m is an integer from 0 to 3: 
0476 p is an integer from 0 to 6; and 
0477 q is an integer from 0 to 5. 
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0478 

A. 

---w-w- 
wherein: 

0479 

In some embodiments, the linker is: 

SP is a spacer; 

is one or more bonds to the binding agent; 
0480 A A' is an amino acid; and 
0481 AA is an amino acid. 
0482. The spacer is a divalent moiety that connects the 
AA-AA moiety to the binding agent (BA). Suitable spac 
ers include, but are not limited to, those comprising alkylene 
or polyethylene glycol. The ends of the spacers, i.e., the 
portion of the spacer directly bonded to the binding agent or 
AA', can be moieties derived from reactive moieties that are 
used for purposes of coupling the antibody or AA' to the 
spacer during the chemical synthesis of the conjugate. 
0483. In some embodiments, the spacer comprises an 
alkylene. In some embodiments, the spacer comprises a C-7 
alkylene. In some embodiments, the spacer is: 

O 

O 

O 

x. O 
O 

x. O 
wherein: 

A. 

-- 
is a bond to the binding agent; and 
0484 b is an integer from 2 to 8. 
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0485. In some embodiments, the spacer is: 

O 

x. s O O 

O 

O 

A. N 

, or 

O 

O 

x. O O 

wherein: 

-- 
is a bond to the binding agent. 
0486 In some embodiments, the spacer is: 

Ba-S 

O O 

Ba-S O-(CH), s 

Ba-S 

O O 

H 
Ba-S N-(CH), , or 

Ba-S 

RN RM 

O X O 
Ba-S O (CH2). 
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wherein: 0496. In some embodiments, the spacer is: 
0487 RY is a hydrogen atom or alkyl: 
0488) R' is alkyl; 
0489 the two bonds represented by O 

~- 
Ba-S N 

S 
A. O 

are bonds to cysteines of a binding agent; and 
0490 b is an integer from 2 to 8. 
0491. In some embodiments, the spacer is: 0497. In some embodiments, the spacer is: 

A O O 
Ba-S 

O 
Ba-S 

wherein: 

0498. In some embodiments, the spacer is: 

Ba-S 
O O 

H 
is a bond to the binding agent; and Ba-S N 
0492 b is an integer from 2 to 8. 
0493. In some embodiments, the spacer is: 

O 0499. In some embodiments, the spacer is: 
A. H 

N 

on- O 8 A. 

S 

wherein: O 

A. 0500. In some embodiments, the spacer is: 

O 
A. 

O 
is a bond to the binding agent; and 1)N-1'N-1 ns 
0494 g is an integer from 2 to 20. In some embodiments, H 
g is 2-8. In some embodiments, g is 2, 4, 6, or 8. 
0495. In some embodiments, the spacer is: 

0501. In some embodiments, the spacer is: 
O 

Ba-S 
N O O 

O Ba-S O 
A. O 

CH 
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In some embodiments, the spacer is: 

Ba-S 

O O 

---- Ba-S 

H3C CH3 

In some embodiments, the spacer is: 

0502 

0503 

RN RM 

A. O X 

1. (CH2), 
O 

O 

RN RM 

A. O X 
X (CH2). 

O 
CH3 

Ab 

| X. 
CH 

cit-1 Ab 
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0504 wherein 

is a bond to the binding agent; 
X is N or O; R' and R'' are each, independently, hydrogen 
or alkyl; and b is an integer from 1 to 8. 
(0505. In some embodiments, AA-AA is: valine-citrul 
line, citruline-valine, lysine-phenylalanine, phenylalanine 
lysine, Valine-asparagine, asparagine-valine, threonine-as 
paragine, asparagine-threonine, Serine-asparagine, 
asparagine-serine, phenylalanine-asparagine, asparagine 
phenylalanine, leucine-asparagine, asparagine-leucine, iso 
leucine-asparagine, asparagine-isoleucine, glycine-aspara 
gine, asparagine-glycine, glutamic acid-asparagine, 
asparagine-glutamic acid, citrulline-asparagine, asparagine 
citrulline, alanine-asparagine, or asparagine-alanine. 

In some embodiments, AA-AA is: valine-citrul 0506 
line or citrulline-valine. In some embodiments, AA-AA is: 
valine-citrulline. 

In some embodiments, the compound of Formula I 0507 
is: 
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0508 wherein X is N or O, 0511 A is aryl or heteroaryl, and 
05.09 RY and R' are each, independently, hydrogen or 0512 t is an integer from 1-8. 
aryl, 0513. In some embodiments, the compound of Formula I 
0510 b is an integer from 1 to 8, is: 

H 
O N 

O NH2 N 

NH 

O O CH, G H.C. C 
H Null ~s 

Ab- ~~~ N O 
O 

O HC1 NCH, s 

w OCH 

O O CH, G H.C. C 
H 
Null H N 

Ab- ~~~ N N O 
O -S O O CH3 

O H3C CH3 CF s 

w OCH 

O O CH, O, H3C C 
H 
Null N 

O Nulls N 
Ab- N N 

H 
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Ab 

Ab 

47 

-continued 

FC 

C 
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OCH 

C 

s 

C 
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-continued 

Ab- ~~~ 
O -- O 

CH3 C O H3C 

st 
NH 

O 

O Null S H 

Ab N ~~~ N N N S s H a CH3 O HC di 
O H3C CH3 S N O 

O CH, s 

O 

Ab 

O 

Ab 
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-continued 

O 

Ab 

O 

Ab 

O 

Ab-S 

O 

Ab 
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-continued 
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-continued 

N NH2 
NH 

OCH 

H 

Ab 

S 1n 
CH3 

s NH2 
NH 

OCH 

C O 
H 

i 

O 

N 
O H3 

OCH 

C 

Ab 

S -- 
CH O 

OCH 

G HC C 
H 

s 

Ab 

S O 
1Nchi, F s 

s 

  

  

  






































































































































































































































































































