CLAIMS

We claim:

1. A cytotoxic compound comprising a linking group with a reactive group bonged
thereto capable of covalently linking the cytotoxic compound to a cell binging
agent (CBA), wherein said cytotoxic compound is represented by any gfie of the

following formulas:
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or a plarmaceutically acceptable salt thereof, wherein:

the double line == between N and C represents a single bond or a double
ond, provided that when it is a double bond X is absent and Y is -H. or a linear
or branched alkyl having 1 to 4 carbon atoms, and when it is a single bond, X is -
H, the linking group with the reactive group bonded thereto, or an amine
protecting moiety:;

Y is -H or a leaving group selected from -OR, -OCOR’, -OCOOR’, -

165



OCONR’R™, -NR’R”", -NR’COR"’, -NR’NR’R"’, an optionally substituted 5- or
6-membered nitrogen-containing heterocycle (e.g., piperidine, tetrahydropyrrole,
pyrazole, morpholine, efc.), a guanidinum represented by -NR’(C=NH)NR’R"’,
an amino acid, or a peptide represented by -NRCOP’, wherein P’ is an aming
acid or a polypeptide containing between 2 to 20) amino acid units, -SR, -3
SO,M, -SO;M, -OSO;M, halogen, cyano and an azido; or,
Y is a sulfite (HSO3, HSO» or a salt of HSO5', S()_{z' or HSO/ formed
th a cation),

)S3Hg, PS.;HQ ora

with a cation), metabisulfite (H,S,Os or a salt of Sg()gz' formed
mono-, di-, tri-, and tetra- thiophosphate (PO;SH;, PO,S,;H,,
salt of PO3S™, PO,S,”, POSs™ or PS,” formed with a cati
ester (R'0),PS(ORY), R'S-, R'SO, R'SO,, R'SOs, thiosul
$,05% formed with a cation), dithionite (HS,0, or a gAlt of S,04% formed with a
cation), phosphorodithioate (_P(:S)(ORK)(S)(OI]) 1 a salt thereof formed with a
cation), hydroxamic acid (Rk'C(ZO)NOlI ora
formaldehyde sulfoxylate (HOCH>SO; or gAalt of HOCH,SO; formed with a

cation, such as HOCH,SO, Na") or a mi

, thio phosphate
te (I1S,05 or a salt of

It formed with a cation),

ure thereof, wherein R'is a linear or
branched alkyl having 1 to 10 carbon AZtoms and is substituted with at least one
substituent selected from -N(_Rj)’g, 4 O,H, -SOzH, and -POzH; R! can be further
optionally substituted with a supftituent for an alkyl described herein; R is a
linear or branched alkyl havifg 1 to 6 carbon atoms; R" is a linear, branched or
cyclic alkyl, alkenyl or allj/nyl having 1 to 10 carbon atoms, aryl, heterocyclyl or
heteroaryl;

M is -H or

R, for eagh occurrence, is independently selected from the group
consisting of A1, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or Alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CE/0),-R°, an optionally substituted aryl having 6 to 18 carbon atoms, an
optigfially substituted 5- to 18-membered heteroaryl ring containing one or more
heferoatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH, -OR, -NHR, -

NR3, -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or
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alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms independently selected from O, S, N and P;
R¢ is -H or a substituted or unsubstituted linear or branched alkyl hav;j
1 to 4 carbon atoms, or the linking group with the reactive group bonded fereto;
n is an integer from 1 to 24;
W is selected from C=0, C=S8, CH,, BH, SO and SO»;
X’ is selected from -H, an amine-protecting group, the ligKing group with
the reactive group bonded thereto, an optionally substituted liglar, branched or
cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon/atoms, a polyethylene
glycol unit -(CH,CH,0),-R", an optionally substituted g#yl having 6 to 18 carbon
atoms, an optionally substituted 5- to 18-membered Yteroaryl ring containing
one or more heteroatoms independently selected fom nitrogen, oxygen, and
sulfur, and an optionally substituted 3- to 18-mfmbered heterocyclic ring
containing 1 to 6 heteroatoms independently/selected from O, S, N and P;

Y’ is selected from -H, an oxo er;

o

p. the linking group with the reactive
group bonded thereto, an optionally sybstituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 t¢/10 carbon atoms, an optionally substituted 6-
to 18-membered aryl, an optiongly substituted 5- to 18-membered heteroaryl
ring containing one or more peteroatoms independently selected from nitrogen,
oxygen, and sulfur, an opyfonally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 hetepbatoms;

Ri, R2, R3, BA, Ry°, Ry’, R3™ and Ry™ are each independently selected from
the group consisyng of -H, an optionally substituted linear, branched or cyclic
alkyl, alkenylLAr alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit/(OCH,CH,),-R", halogen, guanidinium [-NH(C=NH)NHS,], -OR, -
NR’R”/NO,, -NCO, -NR’COR’’, -SR, a sulfoxide represented by -SOR’, a
sulfofe represented by -SO,R’, a sulfonate -SO;M™, a sulfate -OSO;M™, a
onamide represented by -SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, -
CONR’R’, and the linking group with the reactive group bonded thereto;

Re is -H, -R, -OR, -SR, -NR’R”’, -NO5, halogen or the linking group with
the reactive group bonded thereto;

7 and 7 are independently selected from -(CHz), -, -(CH2)p-CR7Rg-
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(CH2)pa'-, -(CH2)p-NRo-(CHy)pa -, -(CH2)y-O-(CHz)pa - and -(CH2)p—S-(CHz)pa'-;

n’ and na’ are the same or different, and are selected from 0, 1, 2 and 3;

R7 and Rg are the same or different, and are each independently selected
from -H, -OH, -SH, -COOH. -NHR’, a polyethylene glycol unit -(OCH,CH /-,
an amino acid, a peptide unit bearing 2 to 6 amino acids, an optionally
substituted linear, branched or cyclic alkyl having from 1 to 10 carbon Atoms;

Ro is independently selected from -H, an optionally substitupfd linear,
branched or cyclic alkyl having from 1 to 10 carbon atoms, a polfethylene glycol
unit -(OCH,CH»),-;

A and A’ are the same or different, and are indepenfdently selected from -
0-, oxo (-C(=0)-), -CRR’O-, -CRR’-, -S-, -CRR’S-, -NKs and -CRR’N(R5s)-,

Rs for each occurrence is independently -H oyfan optionally substituted
linear or branched alkyl having 1 to 10 carbon atgfs;

D and D’ are the same or different, andAre independently absent or
selected from the group consisting of an opyfonally substituted linear, branched
or cyclic alkyl, alkenyl or alkynyl having/l to 10 carbon atoms, an amino acid, a

peptide bearing 2 to 6 amino acids, agd a polyethylene glycol unit (-OCH;CH»),-

L is absent, the linking gfoup with the reactive group bonded thereto, a
polyethylene glycol unit (-O¢H,CH;),-, a linear, branched or cyclic alkyl or
alkenyl having 1 to 10 cagfon atoms, a phenyl group, a 3 to 18-membered
heterocyclic ring or a $/to 18-membered heteroaryl ring having 1 to 6

heteroatoms indepegently selected from O, S, N and P, wherein the alkyl or

substituted/wherein the substituent can be the linking group with the reactive
group bgnded thereto;

provided that the compound is not any one of the following compounds:
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¢presented by -NR’(C=NH)NR’R"’, an amino acid, or a peptide represented by -
NRCOP’, wherein P’ is an amino acid or a polypeptide containing between 2 to
2() amino acid units, -SR, -SOR’, -SO,M, -SO;M, -OSO3M, halogen, cyano and
an azido.

The compound of claim 1 or 2, wherein L is absent, or is selected from an
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optionally substituted phenyl group and an optionally substituted pyridyl group,
wherein the phenyl and the pyridyl group bears the linking group with the

reactive group bonded thereto, or L is an amine group bearing the linking group
with the reactive group bonded thereto (i.e., -N(linking group)-), or L. is a linfar,
branched or cyclic alkyl or alkenyl having from 1 to 6 carbon atoms and bfaring

the linking group with the reactive group bonded thereto.

The compound of claim 1 or 2, wherein the compound is representgl by any one

of the following formulas:

7 -~ N P
I :
@/ 9 AAS A 4 @
I Rg R¢ N
QO (IVA)

[, 1., and L”"” are the same or different, and are independently selected

wherej:

om -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(OCH.CH,),-R", halogen, guanidinium [-NH(C=NH)NHa], -OR, -NR'R"’, -NO,,
-NR’COR’’, -SR, a sulfoxide represented by -SOR’, a sulfone represented by -
SO;R’, a sulfonate -SO3;M, a sulfate -OSOsM, a sulfonamide represented by -

171



SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, -OCONR’R’" and the linking
group with the reactive group bonded thereto, provided only one of ., L.”", and
"7 is the linking group with the reactive group bonded thereto; and

G is selected from -CH- or -N-.

The compound of claim 4, wherein one of I, .”°, or L.”” is the linking g

with the reactive group bonded thereto, while the others are -H.

The compound of claim 5, wherein L.” is the linking group with th¢reactive

group bonded thereto, and I”” and [.”*" are -H.

The compound of claim 5 or 6, wherein A and A’ are both L)-, Rg is -OMe, and

G is -CH-.

The compound of claim 5, 6, or 7, wherein L’ is repysented by the following

formula:
-W’-R*-V-R’-],
wherein:

W’ and V are the same or differ
selected from -CR°R® -, -O-, -O-C(=(ff-, -C(=0)-0-, -S-, -SO-, -SO;-, -CHy-S-, -
CH,0-, -CH,NR®-, -O-(C=0)0-, P-(C=0)N(R)-, -N(R)-, -N(R")-C(=0)-, -
C(=0)-N(R")-, -N(R)-C(=0)O/ -N(C(=0)R")C(=0)-, -N(C(=0)R")-, -(O-CH,-
CHbs),-. -SS-, or -C(=0)-, or

1, and are each independently absent, or

n amino acid, or a peptide having 2 to 8 amino
acids;
R* and R” are tyfe same or different, and are each independently absent or
an optionally substjfuted linear, branched or cyclic alkyl, alkenyl or alkynyl
having 1 to 10 cgbon atoms, an aryl bearing 6 to 10 carbon atoms or a 3- to 8-
membered hefereocyclic ring bearing 1 to 3 heteroatoms selected from O, N or S;
R And R¢ are the same or different, and are selected from -H, a linear,
branch:

(C

or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms or -

- -(?Hg-())n-Rk. wherein R is a -H, a linear, branched cyclic alkyl having 1 to
6/farbon atoms, optionally bearing a secondary amino (e.g., -NHR'") or tertiary
amino (-NR'”'R'*?) group or a 5- or 6-membered nitrogen containing
heterocycle, such as piperidine or morpholine, wherein R'™ and R' are each
independently a linear, branched, or cyclic alkyl, alkenyl or alkynyl having 1 to

10 carbon atoms; preferably, R'" and R'* are each independently a linear or
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9.

10.

11.

12

13;

branched alkyl having 1 to 6 carbon atoms;

n is an integer from 1 to 24;

J comprises the reactive group bonded thereto, and is selected from a
maleimide, a haloacetamido, -SH, -SSR, -CH,SH. -CH(Me)SH, -C(Me),SI
NHR, -CH,NHR®, -NR“'NI1,, -COOH, and -COE, wherein -COE repregnts a

H or a substituted or unsubstituted linear or branched alkylfaving 1 to 4 carbon
atoms, and,

R is selected from phenyl, nitrophenyl (e.g.,Z or 4-nitrophenyl).
dinitrophenyl (e.g., 2 or 4-nitrophenyl), carboxynyrophenyl (e.g., 3-carboxy-4-

nitrophenyl), pyridyl or nitropyridyl (e.g., 4-niffopyridyl).

The compound of claim 8, wherein J is -SL¥/ -SSR, a maleimide, or a N-

hydroxysuccinimide ester.

The compound of claim 8 or 9, whe,
R is -H or -Me;
R® is a linear or branchfd alkyl having 1 to 6 carbon atoms or -(CH,-CH,-
0)n-R";
n is an integer frgfm 2 to 8; and

R¥is -H, -Mer -CH,CH,-NMe,.

The compound offany one of claims 8-10, wherein V is an amino acid or a

peptide having/2 to 8 amino acids.

The compgfund of claim 11, wherein V is valine-citrulline, gly-gly-gly, or ala-
leu-alafeu.
The/compound of claim 8, wherein:
W’ is -O-, -N(R®)- or -N(R%)-C(=0)-;
R"is -H, a linear or branched alkyl having 1 to 4 carbon atoms, or -(CH,-
CH,-0),-R%;
R* is a linear or branched alkyl having 1 to 6 carbon atoms;

V is absent, -(O-CH;-CHj3),-, -C(=0)-NH-, -S-, -NH-C(=0)-;
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R” is absent or a linear or branched alkyl having 1 to 4 carbon atoms; and

Jis -SH, -SSR or -COE.

14. The compound of claim 8, wherein:
W’ is -O-, -N(R)- or -N(R%)-C(=0)-;
R®is -H, -Me, or -(CH,-CH,-0),-Me;
n is an integer from 2 to 6;
R* is linear or branched alkyl bearing 1 to 6 carbon atoms;

V and RY are absent; and

Jis -COE.
13; The compound of claim 13 or 14, wherein -COE is N-hygfoxysuccinimide ester.
16. The compound of claim 8, wherein 1" is represented fy the following formula:

-W’-[CR;"Ry].-V-[Cylo-1-[CR3 »-COE,
wherein:
R, Ry, and Ry3- are each independ

Ry is -H, -Me, -SOsH, or -SO3

tly -H or -Me;
" wherein M is a pharmaceutically
acceptable cation;

a is an integers from 0-2, b £ an integer from 0-3; and,
Cy is an optionally substffuted S-membered heterocyclic ring bearing an

N heteroatom, preferably Cy A

17.  The compoundAf claim 8 or 16, wherein W is -N(R®)-.

18. The compoynd of claim 8, 16, or 17, wherein R® is -(CH,-CH»-0),.4- R*, wherein

19. The gompound to claim 8, 16, 17, or 18, wherein V is -S- or -SS-.

20. e compound of claim 8, 16, 17, 18, or 19, wherein L’ is represented by the
following formula:

& NRL-[CRIRE ]a—S—[CR3R4 |b-CO]"

The compound to claim 8, 16, 17, 18, or 19, which is:
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wherein Y is -H oiASO3M (e.g., Y is -SO3;M), and M is -H or a

pharmaceutically accepfable cation.

22, The compound of ¢faim 8, 16, 17, 18, or 19, wherein 1" is represented by the
following formyfa:

- NR*-[CR}-R;],-S-Cy-[CR3-R4]p-COE.

The compOund of claim 8, 16, 17, 18, 19, or 22, which is:

f\)L ;
/Owoﬁvowa\K ’2-)? ’ N:p

ocses S0,
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wherein:
the double line == between N and C reprgfents a single bond or a double
bond, provided that when it is a double bond, K is absent and Y is -H, and when
it is a single bond, X is selected from -H, th€ linking group with the reactive
group bonded thereto, or an amine prot
Y is selected from -H, -OR, -PACOR’, -SR, -NR’R.” -SOzM, -SO-M or -

OSOsM, wherein M is -H or a cay

ting group (preferably X is -H);

hn such as Na* or K*;
R is -H, an optionally sfbstituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 toA( carbon atoms or a PEG group -(CH,CH»0),-R",
wherein n is an integer fidm 1 to 24, and R s a linear or branched alkyl having 1
to 4 carbon atoms;
R’ and R ;
-NRR?, -COR,

e the same or different, and are selected from -H, -OH, -OR,
n optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl hgf€ing from 1 to 10 carbon atoms, an optionally substituted aryl
having frofn 6 to 18 carbon atoms, an optionally substituted 3- to 18-membered
clic ring having 1 to 6 heteroatoms selected from O, S, N and P, a PEG
-(CH>CH;0),-R, wherein n is an integer from 1 to 24, preferably n is 2. 4
8; and RE is -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms or a PEG group -
(CH,CH,0),-R;

X is selected from the group consisting of -H, -OH, a substituted or

unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1
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to 10 carbon atoms, phenyl, and an amine-protecting group;

Y’ is selected from the group consisting of -H, an oxo group, a
substituted or unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl
having from 1 to 10 carbon atoms;

A and A’ are selected from -O- and -S-;

W’ is absent, or selected from -O-, -N(R®)-, -N(R®)-C(=0)-, -
N(C(=0)R")-, -S- or -CH,-S-, -CH,NR"-;

R* is absent or selected from a linear, branched or cyclic Akyl having 1 to
10 carbon atoms;

R* is -H, a linear, branched or cyclic alkyl, alkenyl #r alkynyl having 1 to
10 carbon atoms or —(Cl]g—ClI-g—O)n—Rk, wherein R is a A1. a linear, branched
cyclic alkyl having 1 to 6 carbon atoms, optionally bgaring a secondary amino
(e.g.,-NHR'") or tertiary amino (-NR'"'R'%) grofp or a 5- or 6-membered
nitrogen containing heterocycle, such as piperigine or morpholine, wherein R'"'
and R'% are each independently a linear, brghiched, or cyclic alkyl, alkenyl or
alkynyl having 1 to 10 carbon atoms;

G is selected from -CH- or -N

7’ is -H, or is selected fronmyny one of the following formulas:
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DA -H or -SOs;M;

. . . B
is -H or a cation, such as Na” or K",

rJ
n
%

compound of claim 24, wherein 7’ is represented by any one of the

ollowing formulas:
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28.

2%

30.

The compound of clgfin 24 or 25, wherein W’ is -N(R)-.

The compound offclaim 26, wherein R® is -(CH,-ClI lg—O)n—Rk, wherein R¥is a -1,

a linear, brancfed cyclic alkyl having 1 to 6 carbon atoms.
The compgfund of claim 27, wherein R¥is -H or -Me, nis 4, and g is 2.

The cofnpound of claim 28, wherein R is a linear or branched alkyl having 1 to

6 cyfbon atoms.

A'he compound of claim 28, wherein R* is -(CI l-z)p—(CR[Rg)—. wherein R" and R®
are each independently selected from -H or a linear or branched alkyl having 1 to

4 carbon atoms; and pis 0, 1, 2 or 3.

The compound of claim 30, wherein R' and R are the same or different, and are
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32,

33.

34,

40.

selected from -H and -Me; and p is 1.

The compound of any one of claims 24-31, wherein:
the double line == between N and C represents a single bond or a doub,
bond, provided that when it is a double bond X is absent and Y is -H, and wlen it
is a single bond, X is -H; Y is -OH or -SO;M;
M is -H or a pharmaceutically acceptable cation (e.g., Na*);
X" and Y’ are both -H;
A and A’ are both -O-;
Rg is -OMe; and

R* is a linear or branched alkyl having 1 to 6 carbofi atoms.

The compound of any one of claims 1-32, wherein thg/ouble line == between N

and C represents a double bond.

The compound of any one of claims 1-31, whepfin the double line == between N
and C represents a single bond, X is -H, the Anking group with the reactive group
bonded thereto, or an amine protecting ggpup; and Y is selected from -H, -OR, -
OCOR’, -SR, -NR’R.” an optionally s

>M and a sulfate -OSOzM.

stituted 5- or 6-membered nitrogen-

containing heterocycle, -SO;M, -S

The compound of claim 34, wherein Y is selected from -H, -SO;M, -OH, -OMe,

-OFt or -NHOH.
The compound of claim A5, wherein Y is -H, -SO3zM or -OH.
one of claims 34-36, wherein M is -H, Na* or K.

The compound of a

The compound gf any one of claims 1-37, wherein W, when present, is C=0.

Alkenyl or alkynyl having from 1 to 10 carbon atoms, phenyl, the linking group

with the reactive group bounded thereto, and an amine-protecting group.

The compound of claim 40, wherein X’ is -H, -OH, -Me or the linking group

with the reactive group bounded thereto.
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42,

43.

44,

46.

47.

48.

49.

50.

31,

The compound of claim 41, wherein X is -H.

The compound of any one of claims 1-42, wherein Y’ is selected from the group
consisting of -H, an oxo group, a substituted or unsubstituted linear, branched

cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms.
The compound of claim 43, wherein Y’ is -H or oxo.
The compound of claim 44, wherein Y~ is -H.

The compound of any one of claims 1-45, wherein A and A’ arefhe same or

different, and are selected from -O-, -S-, -NRs-, and oxo -(Cs£))-.

The compound of claim 46, wherein A and A’ are the sangf or different, and are

selected from -O- and -S-.
The compound of claim 47, wherein A and A’ are

The compound of any one of claims 1-48, whefin D and D’, when present, are
the same or different, and are independentlyAelected from a polyethylene glycol
unit (-OCH»CH,),, wherein n is an integgf from 1 to 24, an amino acid, a peptide
bearing 2 to 6 amino acids, or a lineag/branched or cyclic alkyl, alkenyl or
alkynyl having 1 to 10 carbon atoryh, wherein the alkyl, alkenyl and alkynyl are
optionally substituted with one

n, -OR, -NR’COR’’, -SR and -COR".

" more substituents independently selected from

the group consisting of halo

The compound of claim 9, wherein D and D’ are linear or branched alkyl

R, R2. Ry, Ry, Ryand Ry are -H;
one of Rs, or R3’ is optionally the linking group with the reactive group
founded thereto and the other is -H;
Re 1s -OMe;
7 and 77 are -CH,;
X 1s -H;
Y’ is -H; and
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A and A’ are -O-,

A conjugate comprising: a cytotoxic compound and a cell binding agent (CBA),
wherein the cytotoxic compound comprises a linking group which covalently
links the cytotoxic compound to the CBA, and wherein said cytotoxic compy

is represented by any one of the following formulas:

\?:KIA D—L—D'—A! "é
s
(D

Ry

o)

Ry Rs

y' R Rz

2, Rs
wg %,

y' R1 R;

%, Rs
wNz g,

Y acceptable salt thereof, wherein:

the doubl¢/line == between N and C represents a single bond or a double

or branched/alkyl having 1 to 4 carbon atoms, and when it is a single bond, X is -
H, the ligking group, or an amine protecting moiety;
Y is -H or a leaving group selected from -OR, -OCOR’, -OCOOR’, -
OQONR’R™, -NR'R"", -NR’COR"’, -NR’NR’R’’, an optionally substituted 5- or
-membered nitrogen-containing heterocycle (e.g., piperidine, tetrahydropyrrole,
pyrazole, morpholine), a guanidinum represented by -NR’(C=NH)NR’R”’, an
amino acid, or a peptide represented by -NRCOP’, wherein P’ is an amino acid
or a polypeptide containing between 2 to 2() amino acid units, -SR, -SOR’, -
SO:M, -SO;M, -OSO;M, halogen, cyano and an azido; or,
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Y is a sulfite (HSO3, HSO, or a salt of HSO5', S()_’;z_ or HSO, formed
with a cation), metabisulfite (H,S,0s or a salt of Sg()ﬁg_ formed with a cation),
mono-, di-, tri-, and tetra- thiophosphate (POs;SHjs, PO,S;H,, POSsH,, PS4H; or
salt of PO3S”, PO,S,”, POS5* or PS4 formed with a cation), thio phosphatg,
ester (R'0),PS(OR), R'S-, R'SO, R'SO,, R'SO, thiosulfate (HS,05 or a s of
S,05” formed with a cation), dithionite (HS,0y or a salt of $,0.4> form#d with a
cation), phosphorodithioate (_P(_:S)(_()Rk')(_S)(_()H) or a salt thereof fgAmed with a
cation), hydroxamic acid (Rk'(.‘,(_=())N()H or a salt formed with a/ation),
formaldehyde sulfoxylate (HOCH,SO, or a salt of HOCH,S(), formed with a

cation, such as HOCH,SO, Na®) or a mixture thereof, whepin R'is a linear or
branched alkyl having 1 to 10 carbon atoms and is subspftuted with at least one
substituent selected from -N(R'),, -CO,H, -SOsH, ang-POsH; R' can be further
optionally substituted with a substituent for an alk#l described herein; R is a
linear or branched alkyl having 1 to 6 carbon afbms; R" is a linear, branched or
cyclic alkyl, alkenyl or alkynyl having 1 to ) carbon atoms, aryl, heterocyclyl or
heteroaryl;

M is -H or a cation;

R, for each occurrence, is iglependently selected from the group
consisting of -H, an optionally géibstituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having frgf 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R¢, an optioghlly substituted aryl having 6 to 18 carbon atoms, an
optionally substituted $ to 18-membered heteroaryl ring containing one or more
heteroatoms indepepently selected from nitrogen, oxygen, and sulfur, or an
optionally substiylited 3- to 18-membered heterocyclic ring containing 1 to 6

heteroatoms igfependently selected from O, S, N and P;

1,CH,0),-R", and an optionally substituted 3-18-membered heterocyclic ring
aving 1 to 6 heteroatoms independently selected from O, S, N and P;

R¢ is -H or a substituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the linking group;

n is an integer from 1 to 24,
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W is selected from C=0, C=8, CH,, BH, SO and SO-;
X’ is selected from -H, an amine-protecting group, the linking group, an

optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl havin

from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH,CH,0),-R¢, an
optionally substituted aryl having 6 to 18 carbon atoms, an optionally subgituted

5- to 18-membered heteroaryl ring containing one or more heteroatomg

independently selected from O, S, N and P;

Y’ is selected from -H, an oxo group, the linking gypup, an optionally
substituted linear, branched or cyclic alkyl, alkenyl or a)ynyl having from 1 to
10 carbon atoms, an optionally substituted 6- to 18-mbered aryl, an optionally
substituted 5- to 18-membered heteroaryl ring copfaining one or more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, an
optionally substituted 3 to 18-membered heyrocyclic ring having 1 to 6
heteroatoms;

R, Ry, R3, Ry, Ry%, Ry, Ry agd Ry are each independently selected from
the group consisting of -H, an optighally substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having/rom 1 to 10 carbon atoms, a polyethylene
glycol unit -(OCH,CH»),-R€ /halogen, guanidinium [-NH(C=NH)NI,], -OR, -
NR’R”’, -NO,, -NCO, -NJF'COR’’, -SR, a sulfoxide represented by -SOR’, a
sulfone represented by /SO,R’, a sulfonate -SO; M™, a sulfate -OSO;M*, a
sulfonamide represgfited by -SO,NR’R’’, cyano, an azido, -COR’, -OCOR’, -
OCONR’R’™" and/the linking group;

Rgis A, -R, -OR, -SR, -NR’R*’, -NO3, halogen or the linking group;

7. agfd 7" are independently selected from -(CHj), -, -(CH;3),-CR7Rg-

Dnafls “(CH2)n-NRo-(CH2)par-, -(CH2)y-O-(CH2)pa'- and -(CH3)p—S-(CH2)pa'-3
n’ and na’ are the same or different, and are selected from 0, 1. 2 and 3;
R7 and Rg are the same or different, and are each independently selected
rom -I, -OH, -SH, -COOH, -NHR’, a polyethylene glycol unit -(OCH,CH),-,
an amino acid, a peptide unit bearing 2 to 6 amino acids, an optionally
substituted linear, branched or cyclic alkyl having from 1 to 10 carbon atoms;

Ro is independently selected from -H, an optionally substituted linear,
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54.

branched or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol
unit -(OCH,CH3),-;

A and A’ are the same or different, and are independently selected from
O-, oxo (-C(=0)-), -CRR’O-, -CRR’-, -S-, -CRR’S-, -N(R5)- and -CRR’N(RA)-,

Rs for each occurrence is independently -H or an optionally substigited
linear or branched alkyl having 1 to 10 carbon atoms;

D and D’ are the same or different, and are independently abfent or
selected from the group consisting of an optionally substituted ligar, branched
or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atomy, an amino acid, a

peptide bearing 2 to 6 amino acids, and a polyethylene glygbhl unit (-OCH,CH,),-

L. is absent, the linking group, a polyethylene/lycol unit (-OCH,CH,),-,
a linear, branched or cyclic alkyl or alkenyl having'1 to 10 carbon atoms, a
phenyl group, a 3- to 18-membered heterocycljf ring or a 5- to 18-membered
heteroaryl ring having 1 to 6 heteroatoms independently selected from O, S, N
and P, wherein the alkyl or alkenyl is opyonally substituted with the linking
group; phenyl or heterocyclic or heterfaryl ring can be optionally substituted,

wherein the substituent can be the #nking group.

The conjugate of claim 52, whgfein Y is a leaving group selected from -OR, -
OCOR’, -OCOOR’, -OCONR’R"’, -NR’R"", -NR’COR"’, -NR’NR’R"’, an
optionally substituted 5- #r 6-membered nitrogen-containing heterocycle (e.g.,
piperidine, tetrahydroghyrrole, pyrazole, morpholine, etc.), a guanidinum
represented by -NB/(C=NH)NR’R’’, an amino acid, or a peptide represented by -
NRCOP’, whergfn P’ is an amino acid or a polypeptide containing between 2 to
20 amino acif units, -SR, -SOR’, -SO,M, -SOs;M, -OSO3M, halogen, cyano and

an azido.

The cghjugate of claim 52 or 53, wherein the compound is not any one of the

wing compou nds:
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The conjugate of claim 52r 53, wherein L is absent, or is selected from an
optionally substituted pyfenyl group and an optionally substituted pyridyl group,
wherein the phenyl gAd the pyridyl group bears the linking group, or L is an
amine group bearfig the linking group (i.e., -N(linking group)-), or L is a linear,
branched or c¢yflic alkyl or alkenyl having from 1 to 6 carbon atoms and bearing

the linking Zroup.
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57.

58.

39,

wherein:
[’, L, and 1”7 are the same or dif}frent, and are independently selected
from -H, an optionally substituted linear/branched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbon ajbms, a polyethylene glycol unit -
(OCH,>CH,),-R¢, halogen, guanidigium [-NH(C=NH)NH;], -OR, -NR'R"*, -NO,,
-NR’COR’’, -SR, a sulfoxide r
SO,R’, a sulfonate -SOsM, gAhulfate -OSO;M, a sulfonamide represented by -
SO,NR’R”’, eyano, an azfflo, -COR’, -OCOR’, -OCONR’R’” and the linking

resented by -SOR’, a sulfone represented by -

group, provided only gfie of I.”, I.”", and """ is the linking group; and

G is selecteg/from -CH- or -N-.
The conjugate of claim 56, wherein one of L.”, ””, or L. is the linking group,

while the othfrs are -H.

The conjfeate of claim 57, wherein L is the linking group, and I.”” and L.””" are -

conjugate of claim 57 or 58, wherein A and A’ are both -O-, Rg is -OMe,
and G is -CH-.

The conjugate of claim 57, 58, or 59, wherein L.” is represented by the following
formula:

-W’-R*-V-R*-],
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61.

62.

wherein:

W’ and V are the same or different, and are each independently absent, or
selected from -CR°R° -, -O-, -O-C(=0)-, -C(=0)-0-, -S-, -SO-, -SO»-, -CH,-S-,
CH,0-, -CH,NR*-, -O-(C=0)0-, -O-(C=0)N(R")-, -N(R)-, -N(R)-C(=0)-,

acids;
R* and R are the same or different, and are each indepengently absent or
an optionally substituted linear, branched or cyclic alkyl, alkegfyl, or alkynyl
having 1 to 10 carbon atoms, an aryl bearing 6 to 10 carbop/atoms or a 3- to 8-
membered hetereocyclic ring bearing 1 to 3 heteroatomy/selected from O, N or S;
R®and R® are the same or different, and are gfected from -, a linear,

6 1 to 10 carbon atoms or -

=

branched or cyclic alkyl, alkenyl, or alkynyl havi
(Cf[lg—ClI-z—O)n—Rk, wherein R¥is a -H, a linear Aranched cyclic alkyl having 1 to
6 carbon atoms, optionally bearing a seconddry amino (e.g., -NHR'") or tertiary
amino (-NR'"'R'*%) group or a 5- or 6-mgnbered nitrogen containing

101 102

heterocycle, such as piperidine or mogpholine, wherein R™ and R are each

independently a linear, branched, gf cyclic alkyl, alkenyl or alkynyl having 1 to
10 carbon atoms; preferably, R!/ and R'* are each independently a linear or
branched alkyl having 1 to 6/£arbon atoms;

n is an integer fropf 1 to 24; and
J is covalently Yhked to the CBA, and is selected from a succinimide, a
-CH,S-, -CH(Me)S-, -C(Me),S-, -NR'-, -CH,NR'-, -

NR'N-., and -C(20)-. wherein R is -H or a substituted or unsubstituted linear

acetamido, -S-, -SS

or branched a)Kyl having 1 to 4 carbon atoms.

The conjyfate of claim 60, wherein J is -S-, -SS-, a succinimide, or -C(=0)-.

The cghjugate of claim 60 or 61, wherein:

R is -H or -Me:

R® is a linear or branched alkyl having 1 to 6 carbon atoms or -(CH,-CH,-
0),-RY;

n is an integer from 2 to 8; and

R¥ is -H. -Me or -CH,CH>-NMe-.

The conjugate of any one of claims 60-62, wherein V is an amino acid or a
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peptide having 2 to 8 amino acids.

64.  The conjugate of claim 63, wherein V is valine-citrulline, gly-gly-gly, or ala-leu-
ala-leu.
65.  The conjugate of claim 60, wherein:

W’ is -O-, -N(R)- or -N(R%)-C(=0)-;

R®is -, a linear or branched alkyl having 1 to 4 carbon atomy, or -(CH,-
CH,-0),-RY;

R” is a linear or branched alkyl having 1 to 6 carbon atgfhs;

V is absent, -(O-CH,-CH,),-, -C(=0)-NH-, -S-, -NHA(=0)-;

R” is absent or a linear or branched alkyl having JAo 4 carbon atoms; and

Jis -S-, -8§-, or -C(=0)-.

66. The conjugate of claim 60, wherein:
W’ is -O-, -N(R®)- or -N(R%)-C(=0)-;
R is -H, -Me, or -(CH,-CH,-0),-M
n is an integer from 2 to 6;
R* is linear or branched alkyl bfaring 1 to 6 carbon atoms;
V and RY are absent; and

Iis -C(=0)-.

67.  The conjugate of claim 60, yherein " is represented by the following formula:

-W-[CR1»BA1a-V-[Cylo-1-[CR3 R4 ]p-C(=0)-,

wherein:

e]

68.  The conjugate of claim 60 or 67, wherein W’ is -N(R®)-.
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69.

70

7L

The conjugate of claim 60, 67, or 68, wherein R is -((.‘.H-g-(fI-lg-())g_f,-Rk. wherein
R* is a linear or branched alkyl having 1 to 6 carbon atoms.
The conjugate to claim 60, 67, 68, or 69, wherein V is -S- or -SS-.
The conjugate of claim 60, 67, 68, 69, or 70, wherein L’ is represented by
following formula:

- NRL-|CR1Rg]a-s—l(—‘R?Ru},lb-(ﬁ(:())—

The conjugate to claim 60, 67, 68, 69, 70, or 71, which is:

’O\/\O,\’O\/\N,\KS'S/\/Y NH—
0]

Y H
N

Vil, g
O. O -
%
N OMe MeO
0] (@]

,\)YN_ antibody

— T , or

,O\/\O/'\,O\/\Nf\KS.S/\)\“/N—
i O
N 0 O N-..%
N«ﬁ[om\e Meom—l‘ﬂ
0] O

wherein r is an integer from 1 to 10, Y is -H or -SOsM (e.g.. Y is -SO3;M),

r

and M is -H or a pharmaceutically acceptable cation.
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73,

74.

75.

The conjugate of claim 60, 67, 68, 69, 70, 71, or 72, wherein the antibody is

huMy9-6.

The conjugate of claim 60, 67, 68, 69, or 70, wherein L. is represented by the

following formula:

The conjugate of claim 60, 67, 68, 69, 70, or 74, which is:

o O
-
’O\/\OI\’O“/\N’\KS 0

Y.

- NR®-[CR;"R3+],-S-Cy-[CR3-Ry [p-C(=0)-.

{antibody )

-

, Or,

= r

wherein r is an integer from 1 to 10, Y is -H or -SOsM (e.g., Y is -SO3;M),
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76.

it

and M is -H or a pharmaceutically acceptable cation.

The conjugate of claim 60, 67, 68, 69, 70, 74, or 75, wherein the antibody is
huMy9-6.

The conjugate of claim 56, wherein the compound is represented by the

following formula:

w s-z
Z X'\
o
. A %,
R¢
(X111

RX
w./ \'S—Zs

wherein:
W//is absent, or selected from -O-, -N(R®)-, -N(R%)-C(=0)-, -

N(C(=/)RE)-, -S-, -CH,-S-, or -CH,NR"-;
R” is absent or selected from a linear, branched or cyclic alkyl having 1 to
carbon atoms;

R* is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to
10 carbon atoms or —((‘.[Ig—(.‘.ll-g—())n—Rk. wherein R¥ is a -, a linear, branched
cyclic alkyl having 1 to 6 carbon atoms, optionally bearing a secondary amino

(e.g.,-NHR'") or tertiary amino (-NR'"'R'%) group or a 5 or 6-membered
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# i i 3 il . . 101
nitrogen containing heterocycle, such as piperidine or morpholine, wherein R

and R'% are each independently a linear, branched, or cyclic alkyl, alkenyl or
alkynyl having 1 to 10 carbon atoms;
n is an integer from 2 to 6;

7’ is linked to the CBA, and is selected from:

a bond;
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SOzM

f\s/\)ﬁ(%’

(b9), and,

wherein:
q is an integer from 1 to 5; and,

. : +
M is -H or a cation. such as Na™ or K*.

78. The conjugate of claim 77, wherein Z” is:

79. e conjugate of claim 77 or 78, wherein W’ is -N(R°)-.

80. The conjugate of claim 79, wherein R° is —(_(’TI];—C[I;—O)H—Rk, wherein R¥ is a -H,

a linear, branched cyclic alkyl having 1 to 6 carbon atoms.

The conjugate of claim 80, wherein R*is -H or -Me, n is 4, and qis 2.
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82.

84.

85.

86.

87.

88.

89.

90.

The conjugate of claim 81, wherein R* is a linear or branched alkyl having 1 to 6

carbon atoms.

The conjugate of claim 81, wherein R* is -(CH,),-(CR'R®)-, wherein R' and R®
are each independently selected from H or a linear or branched alkyl having/ to

4 carbon atoms; and pis 0, 1, 2 or 3.

The conjugate of claim 83, wherein R" and R are the same or differe

selected from H and Me; and p is 1.

The conjugate of any of claims 77-84, wherein:

6le bond or a double

=

the double line == between N and C represents a si
bond, provided that when it is a double bond X is abseny/nd Y is -H, and when it
is a single bond, X is -H; Y is -OH or -SO:M;

M is -H or a pharmaceutically acceptable ¢ftion (e.g., Na*);
X" and Y’ are both -H;
A and A’ are both -O-;
Rg is -OMe; and

R* is a linear or branched alkylaving 1 to 6 carbon atoms.

The conjugate of any one of claimyf52-85, wherein the double line == between N

and C represents a double bon

The conjugate of any one ofclaims 52-84, wherein the double line == between N

and C represents a singlg/bond, X is -H, the linking group, or an amine protecting

group; and Y is selec)fd from -H, -OR, -OCOR’, -SR, -NR’R,” an optionally

e conjugate of any one of claims 87-89, wherein M is -H, Na* or K.
The conjugate of any one of claims 52-90, wherein W, when present, is C=0.

The conjugate of any one of claims 52-91, wherein Z and 7, when present, are -

CH,-.
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97.

98.

99.

100.

101.

102.

103.

104.

The conjugate of any one of claims 52-92, wherein X’ is selected from the group
consisting of -H, -OH, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, phenyl, the linking group

and an amine-protecting group.
The conjugate of claim 93, wherein X’ is -H, -OH, -Me or the linking grofip.
The conjugate of claim 94, wherein X’ is -H.

The conjugate of any one of claims 52-95, wherein Y’ is selectedArom the group
consisting of -H, an oxo group, a substituted or unsubstituted Jhear, branched or

cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbonAtoms.
The conjugate of claim 96, wherein Y’ is -H or oxo.
The conjugate of claim 97, wherein Y is -H.

The conjugate of any one of claims 52-98, whepfin A and A’ are the same or

different, and are selected from -O-, -S-, -N()5s)-, and oxo (C=0).

The conjugate of claim 99, wherein A agd A’ are the same or different, and are

selected from -O- and -S-.
The conjugate of claim 100, whergin A and A” are -O-.

The conjugate of any one of cjiims 52-101, wherein D and D’, when present, are
the same or different, and gfe independently selected from a polyethylene glycol
unit (-OCH2CHs),, whepfin n is an integer from 1 to 24, an amino acid, a peptide
bearing 2 to 6 aminoAcids, or a linear, branched or cyclic alkyl, alkenyl or
alkynyl having 1 ¢ 10 carbon atoms, wherein the alkyl, alkenyl and alkynyl are
optionally subsfituted with one or more substituents independently selected from

the group coftsisting of halogen, -OR, -NR'COR’’, -SR and -COR”.

=

The configate of claim 102, wherein D and D’ are linear or branched alkyl

bearifg 1 to 4 carbon atoms.

The conjugate of claim 52, 53, 56, or 77, wherein:

the double line == between N and C represents a double bond;
Y is -H;

W is C=0;

Ri, R2, Ry, Ry, Ryand Ry are -H;
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one of R3, or R3’ is optionally the linking group and the other is -H;
Re 1s -OMe;

7 and 7 are -CH,-;

X’ is -H;

Y’ is -H; and

A and A’ are -O-.

105.  The conjugate of any one of claims 52-104, wherein the conjugate gomprises 1-
10 cytotoxic compounds, each cytotoxic compound comprising /e linking group
linking the cytotoxic compound to the CBA, and each cytotofic compound on

the conjugate is the same.

106.  The conjugate of any one of claims 52-105, wherein t cell-binding agent binds
to target cells selected from tumor cells, virus infegfed cells, microorganism
infected cells, parasite infected cells, autoimmup€ cells, activated cells, myeloid
cells, activated T-cells, B cells, or melanocytgh; cells expressing the CD4, CD6.
CD19, CD20, CD22, CD30, CD33, CD37/CD38, CD40, CD44, CD56, EpCAM,
CanAg, CALLA, or Her-2 antigens; Hef-3 antigens; or cells expressing insulin

growth factor receptor, epidermal ggéwth factor receptor, and folate receptor.

107.  The conjugate of claim 106, whegfein the cell-binding agent is an antibody, a
single chain antibody, an antijpody fragment that specifically binds to the target
cell, a monoclonal antibod#, a single chain monoclonal antibody, or a
monoclonal antibody fiAgment that specifically binds to a target cell, a chimeric
antibody, a chimerig/antibody fragment that specifically binds to the target cell, a
domain antibody/a domain antibody fragment that specifically binds to the target
cell, a lymphofine, a hormone, a vitamin, a growth factor, a colony stimulating

factor, or aAutrient-transport molecule.

108.  The copfugate of claim 107, wherein the antibody is a resurfaced antibody, a
resupfaced single chain antibody, or a resurfaced antibody fragment.

109. e conjugate of claim 107, wherein the antibody is a monoclonal antibody, a

single chain monoclonal antibody, or a monoclonal antibody fragment thereof.

The conjugate of claim 107, wherein the antibody is a humanized antibody. a

humanized single chain antibody, or a humanized antibody fragment.
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1.1,

112,

A pharmaceutical composition comprising the conjugate of any one of claims 52-

110 and a pharmaceutically acceptable carrier.

A method of inhibiting abnormal cell growth or treating a proliferative disordey/,
an autoimmune disorder, destructive bone disorder, infectious disease, viral
disease, fibrotic disease, neurodegenerative disorder, pancreatitis or kidng
disease in a mammal comprising administering to said mammal a therfpeutically
effective amount of a compound of any one of claims 1-51 or a copfugate of any

one of claims 52-110 and, optionally, a chemotherapeutic agent
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H z
/O\/\O/\VO\/\N’KS‘S/\/\WN_
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%CA“_
O\AO/\,O\/\N'-\K

{ antibody)

-

, or

| )

r

£}

wherein r is an integer from 1 to 10, Y is -H or -SOsM (e.g., Y is -SOzM),
and M is -H or a pharmaceutically acceptable cation.
114. A method of inhibiting abnormal cell growth or treating a proliferative disorder,
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115.

116.

117.

118.

an autoimmune disorder, destructive bone disorder, infectious disease, viral
disease, fibrotic disease, neurodegenerative disorder, pancreatitis or kidney
disease in a mammal comprising administering to said mammal a therapeuticall
effective amount of a compound of the following formula and, optionally, a

chemotherapeutic agent:

(0] (0] '--%
N OMe MeO N
0] 0]
wherein Y is -H or -SOsM (e.g., Y is -SOsM), and

1s-Hora

pharmaceutically acceptable cation.

The method of any one of claims 112-114, wherein $fid second
chemotherapeutic agent is administered to said mgfnmal sequentially or

consecutively.

The method of any one of claims 112-115, /herein the method is for treating a

condition selected from cancer, rheumajpid arthritis, multiple sclerosis, graft
versus host disease (GVHD), transplght rejection, lupus, myositis, infection, and

immune deficiency.

The method of any one of claighs 112-116, wherein the method is for treating a

cancer.

The method of claim 1 Y6 or 117, wherein the cancer is selected from breast

cancer, colon cancer/brain cancer, prostate cancer, kidney cancer, pancreatic
cancer, ovarian cghcer, head and neck cancer, melanoma, colorectal cancer,
gastric cancer /Aquamous cancer, small-cell lung cancer, non small-cell lung
cancer, tesg€ular cancer, Merkel cell carcinoma, glioblastoma, neuroblastoma,
cancers g lymphatic organs and hematological malignancy including Leukemia
lymphoblastic leukemia (ALL), Acute myelogenous leukemia (AML),
onic lymphocytic leukemia (CLL), Chronic myelogenous leukemia (CML),
cute monocytic leukemia (AMOL), Hairy cell leukemia (HCL), T-cell
prolymphocytic leukemia (‘T-PLL), Large granular lymphocytic leukemia, Adult
T-cell leukemia), Lymphoma (small lymphocytic lymphoma (SLL), Hodgkin's
lymphomas (Nodular sclerosis, Mixed cellularity, Lymphocyte-rich, Lymphocyte
depleted or not depleted, and Nodular lymphocyte-predominant Hodgkin
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lymphoma), Non-Hodgkin's lymphomas (all subtypes), Chronic lymphocytic
leukemia/Small lymphocytic lymphoma, B-cell prolymphocytic leukemia,
Lymphoplasmacytic lymphoma (such as Waldenstrom macroglobulinemia),

Splenic marginal zone lymphoma, Plasma cell neoplasms (Plasma cell myel

type T cell lymphoma, Hepatosplenic T cell lympyfoma, Blastic NK cell
lymphoma, Mycosis fungoides / Sezary syndrgfne, Primary cutaneous CD30-
positive T cell lymphoproliferative disorderf, Primary cutaneous anaplastic large
cell lymphoma, LLymphomatoid papulosif, Angioimmunoblastic T cell
lymphoma, Peripheral T cell lymphon#a (unspecified), Anaplastic large cell

lymphoma), multiple myeloma (plgfma cell myeloma or Kahler's disease).
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CLAIMS

A cytotoxic compound comprising a linking group with a reactive group bonded thereto
capable of covalently linking the cytotoxic compound to a cell binding agent (CBA),

wherein said cytotoxic compound is represented by any one of the following formulas:

Rz'Rf f J@EA—D—L—D—A-JCL “ Q

R M

Ry R (II)

Ro'

R
s N\ ) 1
R3I i §Nj©[A‘D_L'—D'_Aj©£N //’,
2 N> Re Re w vz
(TI0)

Ry’ Riy X' X y' R Rz
SR T/
R3' j@EA D—L—D Aﬁ ”, Rs
N N-
R Z W Re Re Wz R,

or a pharmaceutically acceptable salt thereof, wherein:

R4’

the double line == between N and C represents a single bond or a double bond,
provided that when it is a double bond X is absent and Y is -H, or a linear or branched
alkyl having 1 to 4 carbon atoms, and when it is a single bond, X is -H, the linking group
with the reactive group bonded thereto, or an amine protecting moiety;

Y is -H or a leaving group selected from -OR, -OCOR’, -OCOOR’, -OCONR’R”’,
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-NR’R”’, -NR’COR’’, -NR’NR’R’’, an optionally substituted 5- or 6-membered nitrogen-
containing heterocycle (e.g., piperidine, tetrahydropyrrole, pyrazole, morpholine, etc.), a
guanidinum represented by -NR’(C=NH)NR’R’’, an amino acid, or a peptide represented
by -NRCOP’, wherein P’ is an amino acid or a polypeptide containing between 2 to 20
amino acid units, -SR, -SOR’, -SO,M, -SO3M, -OSO3M, halogen, cyano and an azido; or,

Y is a sulfite (HSO3, HSO; or a salt of HSO5", SO3>" or HSO»™ formed with a
cation), metabisulfite (H2S20s or a salt of S20s> formed with a cation), mono-, di-, tri-,
and tetra- thiophosphate (PO3;SH3, PO2S:H>, POS3H», PS4H> or a salt of PO;3S*, PO,S:*,
POS;* or PS4* formed with a cation), thio phosphate ester (R'O),PS(OR), RS-, RISO,
RISO,, RiSO;, thiosulfate (HS,05 or a salt of S,03> formed with a cation), dithionite
(HS>04 or a salt of S204> formed with a cation), phosphorodithioate
(P(=S)(ORK¥)(S)(OH) or a salt thereof formed with a cation), hydroxamic acid
(R¥C(=0)NOH or a salt formed with a cation), formaldehyde sulfoxylate (HOCH>SO»"
or a salt of HOCH»SO> formed with a cation, such as HOCH2SO>"Na") or a mixture
thereof, wherein R is a linear or branched alkyl having 1 to 10 carbon atoms and is
substituted with at least one substituent selected from -N(R/)2, -CO,H, -SOsH,
and -PO3;H; R! can be further optionally substituted with a substituent for an alkyl
described herein; R/ is a linear or branched alkyl having 1 to 6 carbon atoms; R¥ is a
linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms, aryl,
heterocyclyl or heteroaryl;

M is -H or a cation;

R, for each occurrence, is independently selected from the group consisting of -H,
an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from
1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20),-R€, an optionally
substituted aryl having 6 to 18 carbon atoms, an optionally substituted 5- to 18-membered
heteroaryl ring containing one or more heteroatoms independently selected from
nitrogen, oxygen, and sulfur, or an optionally substituted 3- to 18-membered heterocyclic
ring containing 1 to 6 heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH, -OR, -NHR, -NR>, -
COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20),-R¢, and an optionally
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substituted 3- to 18-membered heterocyclic ring having 1 to 6 heteroatoms independently
selected from O, S, N and P;

R is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 4
carbon atoms, or the linking group with the reactive group bonded thereto;

n is an integer from 1 to 24;

W is selected from C=0, C=S, CH>, BH, SO and SO;

X’ is selected from -H, an amine-protecting group, the linking group with the
reactive group bonded thereto, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH2CH20)s-R€, an optionally substituted aryl having 6 to 18 carbon atoms, an optionally
substituted 5- to 18-membered heteroaryl ring containing one or more heteroatoms
independently selected from nitrogen, oxygen, and sulfur, and an optionally substituted 3-
to 18-membered heterocyclic ring containing 1 to 6 heteroatoms independently selected
from O, S, N and P;

Y’ is selected from -H, an oxo group, the linking group with the reactive group
bonded thereto, an optionally substituted linear, branched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbon atoms, an optionally substituted 6- to 18-membered
aryl, an optionally substituted 5- to 18-membered heteroaryl ring containing one or more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, an optionally
substituted 3- to 18-membered heterocyclic ring having 1 to 6 heteroatoms;

Ri1, R2, R3, R4, R1’, R2%, R3” and R4’ are each independently selected from the
group consisting of -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH>CH2)n-
R®, halogen, guanidinium [-NH(C=NH)NH:], -OR, -NR’R”’, -NO, -NCO, -NR’COR"’, -
SR, a sulfoxide represented by -SOR’, a sulfone represented by -SO2R”’, a sulfonate -SO3”
M, a sulfate -OSO3"M", a sulfonamide represented by -SO2NR’R”’, cyano, an azido, -
COR’, -OCOR’, -OCONR’R’’, and the linking group with the reactive group bonded
thereto;

Re is -H, -R, -OR, -SR, -NR’R’’, -NO», halogen or the linking group with the
reactive group bonded thereto;

Z and Z’ are independently selected from -(CH2)n’-, -(CH2)w-CR7R8-(CH2)na>-, -
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(CH2)n-NRo-(CH2)na-, -(CH2)n-O-(CH2)na- and -(CH2)n—S-(CH2)na-;

n’ and na’ are the same or different, and are selected from 0, 1, 2 and 3;

R7 and Rg are the same or different, and are each independently selected from -H,
-OH, -SH, -COOH, -NHR’, a polyethylene glycol unit -(OCH2CH2>),-, an amino acid, a
peptide unit bearing 2 to 6 amino acids, an optionally substituted linear, branched or
cyclic alkyl having from 1 to 10 carbon atoms;

Ry is independently selected from -H, an optionally substituted linear, branched or
cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH2CH2)n-;

A and A’ are the same or different, and are independently selected from -O-, oxo
(-C(=0)-), -CRR’O-, -CRR’-, -S-, -CRR’S-, -NR5 and -CRR’N(R5)-,

Rs for each occurrence is independently -H or an optionally substituted linear or
branched alkyl having 1 to 10 carbon atoms;

D and D’ are the same or different, and are independently absent or selected from
the group consisting of an optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having 1 to 10 carbon atoms, an amino acid, a peptide bearing 2 to 6 amino
acids, and a polyethylene glycol unit (-OCH2CH2)n-;

L is absent, the linking group with the reactive group bonded thereto, a
polyethylene glycol unit (-OCH>CH>)»-, a linear, branched or cyclic alkyl or alkenyl
having 1 to 10 carbon atoms, a phenyl group, a 3 to 18-membered heterocyclic ring or a
5-to 18-membered heteroaryl ring having 1 to 6 heteroatoms independently selected
from O, S, N and P, wherein the alkyl or alkenyl is optionally substituted with the linking
group with the reactive group bonded thereto; phenyl or heterocyclic or heteroaryl ring
can be optionally substituted, wherein the substituent can be the linking group with the
reactive group bonded thereto;

provided that the compound is not any one of the following compounds:
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A conjugate comprising: a cytotoxic compound and a cell binding agent (CBA), wherein
the cytotoxic compound comprises a linking group which covalently links the cytotoxic
compound to the CBA, and wherein said cytotoxic compound is represented by any one

of the following formulas:
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or a pharmaceutically acceptable salt thereof, wherein:

the double line == between N and C represents a single bond or a double bond,
provided that when it is a double bond X is absent and Y is -H, or a linear or branched
alkyl having 1 to 4 carbon atoms, and when it is a single bond, X is -H, the linking group,
or an amine protecting moiety;

Y is -H or a leaving group selected from -OR, -OCOR’, -OCOOR’, -OCONR’R”’,
-NR’R”’, -NR’COR’’, -NR’NR’R’’, an optionally substituted 5- or 6-membered nitrogen-
containing heterocycle (e.g., piperidine, tetrahydropyrrole, pyrazole, morpholine), a
guanidinum represented by -NR’(C=NH)NR’R’’, an amino acid, or a peptide represented
by -NRCOP’, wherein P’ is an amino acid or a polypeptide containing between 2 to 20
amino acid units, -SR, -SOR’, -SO,M, -SOs3M, -OSO3M, halogen, cyano and an azido;
or,

Y is a sulfite (HSO3, HSO; or a salt of HSO3", SO3>* or HSO»" formed with a
cation), metabisulfite (H2S20s or a salt of 205> formed with a cation), mono-, di-, tri-,

and tetra- thiophosphate (PO3;SH3, PO2S>H2, POS3Ha, PS4H; or a salt of PO3S*, PO,S:*,
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POS;* or PS4* formed with a cation), thio phosphate ester (R'O),PS(OR), RS-, RISO,
RISO,, RiSO;, thiosulfate (HS,05 or a salt of S,03> formed with a cation), dithionite
(HS>04 or a salt of S204> formed with a cation), phosphorodithioate
(P(=S)(ORK¥)(S)(OH) or a salt thereof formed with a cation), hydroxamic acid
(R¥C(=0)NOH or a salt formed with a cation), formaldehyde sulfoxylate (HOCH>SO»"
or a salt of HOCH>SO> formed with a cation, such as HOCH2SO>"Na") or a mixture
thereof, wherein R is a linear or branched alkyl having 1 to 10 carbon atoms and is
substituted with at least one substituent selected from -N(R/)2, -CO,H, -SOsH,

and -PO3H; R! can be further optionally substituted with a substituent for an alkyl
described herein; R/ is a linear or branched alkyl having 1 to 6 carbon atoms; R¥ is a
linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms, aryl,
heterocyclyl or heteroaryl;

M is -H or a cation;

R, for each occurrence, is independently selected from the group consisting of -H,
an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from
1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20),-R€, an optionally
substituted aryl having 6 to 18 carbon atoms, an optionally substituted 5- to 18-membered
heteroaryl ring containing one or more heteroatoms independently selected from
nitrogen, oxygen, and sulfur, or an optionally substituted 3- to 18-membered heterocyclic
ring containing 1 to 6 heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH, -OR, -NHR, -NR>, -
COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20),-R¢, and an optionally
substituted 3-18-membered heterocyclic ring having 1 to 6 heteroatoms independently
selected from O, S, N and P;

R®is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 4
carbon atoms, or the linking group;

n is an integer from 1 to 24;

W is selected from C=0, C=S, CH>, BH, SO and SO;

X’ is selected from -H, an amine-protecting group, the linking group, an

optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1
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to 10 carbon atoms, a polyethylene glycol unit -(CH>CH20),-R€, an optionally substituted
aryl having 6 to 18 carbon atoms, an optionally substituted 5- to 18-membered heteroaryl
ring containing one or more heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and an optionally substituted 3- to 18-membered heterocyclic ring containing
1 to 6 heteroatoms independently selected from O, S, N and P;

Y’ is selected from -H, an oxo group, the linking group, an optionally substituted
linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, an
optionally substituted 6- to 18-membered aryl, an optionally substituted 5- to 18-
membered heteroaryl ring containing one or more heteroatoms independently selected
from nitrogen, oxygen, and sulfur, an optionally substituted 3 to 18-membered
heterocyclic ring having 1 to 6 heteroatoms;

Ri1, Rz, R3, R4, Ri’, R2%, R3” and Ry are each independently selected from the
group consisting of -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH>CH>)a-
R¢, halogen, guanidinium [-NH(C=NH)NH:], -OR, -NR’R”’, -NO, -NCO, -NR’COR”’, -
SR, a sulfoxide represented by -SOR’, a sulfone represented by -SO2R’, a sulfonate -SO3"
M, a sulfate -OSO3"M", a sulfonamide represented by -SO2NR’R”’, cyano, an azido, -
COR’, -OCOR’, -OCONR’R’’ and the linking group;

Res is -H, -R, -OR, -SR, -NR’R’’, -NO, halogen or the linking group;

Z and Z’ are independently selected from -(CH2)n'-, -(CH2)w-CR7R8-(CH2)na-, -
(CH2)n-NRo-(CH2)na-, -(CH2)n-O-(CH2)na- and -(CH2)n—S-(CH2)na-;

n’ and na’ are the same or different, and are selected from 0, 1, 2 and 3;

R7 and Rg are the same or different, and are each independently selected from -H,
-OH, -SH, -COOH, -NHR’, a polyethylene glycol unit -(OCH2CH2>),-, an amino acid, a
peptide unit bearing 2 to 6 amino acids, an optionally substituted linear, branched or
cyclic alkyl having from 1 to 10 carbon atoms;

Ry is independently selected from -H, an optionally substituted linear, branched or
cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH2CH2)n-;

A and A’ are the same or different, and are independently selected from -O-, oxo
(-C(=0)-), -CRR’O-, -CRR’-, -S-, -CRR’S-, -N(R5)- and -CRR’N(R5)-,

Rs for each occurrence is independently -H or an optionally substituted linear or
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branched alkyl having 1 to 10 carbon atoms;

D and D’ are the same or different, and are independently absent or selected from
the group consisting of an optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having 1 to 10 carbon atoms, an amino acid, a peptide bearing 2 to 6 amino
acids, and a polyethylene glycol unit (-OCH2CH2)x-;

L is absent, the linking group, a polyethylene glycol unit (-OCH>CH>),-, a linear,
branched or cyclic alkyl or alkenyl having 1 to 10 carbon atoms, a phenyl group, a 3- to
18-membered heterocyclic ring or a 5- to 18-membered heteroaryl ring having 1 to 6
heteroatoms independently selected from O, S, N and P, wherein the alkyl or alkenyl is
optionally substituted with the linking group; phenyl or heterocyclic or heteroaryl ring

can be optionally substituted, wherein the substituent can be the linking group.

A pharmaceutical composition comprising the conjugate of claim 2 and a

pharmaceutically acceptable carrier.

Use of a compound of claim 1 or a conjugate of claim 2 in the manufacture of a
medicament for inhibiting abnormal cell growth or treating a proliferative disorder, an
autoimmune disorder, destructive bone disorder, infectious disease, viral disease, fibrotic
disease, neurodegenerative disorder, pancreatitis or kidney disease in a mammal, wherein
the compound of claim 1 or the conjugate of claim 2 and, optionally, a chemotherapeutic

agent is to be administered to said mammal.

Use of a compound of the following formula:

Y H H
N}’N O\/©\/O N~
QCEOMe MeOI:%N %

wherein Y is -H or -SO3M (e.g., Y is -SO3M), and M is -H or a pharmaceutically

R\

acceptable cation, in the manufacture of a medicament for inhibiting abnormal cell
growth or treating a proliferative disorder, an autoimmune disorder, destructive bone
disorder, infectious disease, viral disease, fibrotic disease, neurodegenerative disorder,
pancreatitis or kidney disease in a mammal, wherein the compound and optionally, a

chemotherapeutic agent, is to be administered to said mammal.
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