STATEMENTS OF INVENTION

1. A cylotoxic compound comprising a linking group with a reactive group bog

thereto capable of covalently linking the cytotoxic compound to a cell binding

following formulas:

% E 14 IIA-D—L-D"—AD:W/N ‘

M

dceutically acceptable salt thereof, wherein:

e double line == between N and C represents a single bond or a double

1, 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’, -
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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 amjfio
acid or a polypeptide containing between 2 to 20 amino acid units, -SR/~SOR’, -
SO;M, -S03M, -OSO;M, halogen, cyano and an azido; or, .

Y is a sulfite (HSO3, HSO; or a salt of HSO5', $05% or HS0, formed
with a cation), metabisulfite (H,S,0s or a salt of $,0s% formed with a cation),
mono-, di-, tri-, and tetra- thiophosphate (POsSH3, PO,S;Hy, POS;H,, PS¢H; or a
salt of PO;;S3', PO-S,>, POS;™ or PS> formed with a cation), thio phosphate
ester (R'0),PS(ORY), R'S-, RSO, R'SO2, R'SOs, thioglifate (HS20; or a salt of
$,05% formed with a cation), dithionite (HS,Q4 oy'a salt of 82042' formed with a
cation), phosphorodithioate (P(=8)(OR¥ )(S)}(OH) or a salt thereof formed with a
cation), hydroxamic acid (R¥ C(=0)NOH oy/a salt formed with a cation),
formaldehyde sulfoxylate (HOCH2SO: gr a salt of HOCH2SO; formed with a
cation, such as HOCH>SO, Na*) or a fhixture 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(RY, -CO,H, -SO;H, and -PO;H; R’ can be further
optionally substituted with g/substituent for an alkyl described herein; R is a
linear or branched alkyl Javing 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 6r a cation;

R, for'each occurrence, is independently selected from the group
consisting’of -H, an optionally substituted linear, branched or cyclic alkyl,
alkeny! or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
C éCHgO),,—RC, an optionally substituted aryl having 6 to 18 carbon atoms, an
gptionally 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, -
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 pﬁ‘iving
1 to 4 carbon atoms, or the linking group with the reactive group bondg&fl})ereto;

n is an integer from 1 to 24; / '

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

X’ is selected from -H, an amine-protecting group, t}u} Jinking group with
the reactive group bonded thereto, an optionally substituted,,ﬁnear, branched or
cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbyﬁf atoms, a polyethylene
glycol unit -(CH,CH»0),-R°, an optionally substitute@;ﬁiyl having 6 to 18 carbon
atoms, an optionally substituted 5- to 18-memberec}f§cicroaryl ring containing
one or more heteroatoms independently selectcd/ﬁ{om nitrogen, oxygen, and
sulfur, and an optionally substituted 3- o 18-1;/embcred heterocyclic ring
containing 1 1o 6 heteroatoms independent]y 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 sv{;}stituted linear, branched or cyclic alkyl.
alkenyl or alkynyl having from 1 1¢'10) carbon atoms, an optionally substituted 6-

to 18-membered aryl, an optionglly substituted 5- to 18-membered heteroaryl

ring containing one or more htteroatoms independently selected from nitrogen,
oxygen, and sulfur, an optionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 hetergatoms;

Ri,R2, Rs,

the group consistifg of -H, an optionally substituted linear, branched or cyclic

"R1’, R2’, Ry and Ry’ are each independently selected from

alkyl, alkenyl of alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit -fOCH,CH;),-R", halogen, guanidinium [-NH(C=NH)NH,), -OR, -
NR'R”’, -NO,, -NCO, -NR’COR"’, -8R, a sulfoxide represented by -SOR’, a
sulfong’represented by -SO2R’, a sulfonate -SO3’M?, a sulfate -OSO3M*, a
sulfgnamide represented by -SO;NR'R”’, cyano, an azido, -COR’, -OCOR’, -
"ONR’R”’, and the linking group with the reactive group bonded thereto;

R is -1, -R, -OR, -SR, -NR'R"’, -NO;, halogen or the linking group with
the reactive group bonded thereto;

Z and 7’ are independently selected from -(CHz)p -, -(CH3),-CR7Rg-
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(CHa)na =, -(CH2)a-NRg~(CHa)pa =, -(CH2)-O-(CHz)ra - and ~(CH2)a—S-(CHa)na;

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

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 -(OCH,CH,),4-;

A and A’ are the same or different, and are independently selected from -
0-, oxo (-C(=0)-), -CRR’O-, -CRR’-, -5-, -CRR’S-, / » Rs and -CRR’N(Rs)-,

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

D and )’ are the same or different, and are independently absent or
selected from the group consisting of an ¢ tionally substituted linear, branched
or cyclic alkyl, alkenyl or alkynyl havj 1g 1 to 10 carbon atoms, an amino acid, a

peptide bearing 2 to 6 amino acids,/4nd a polyethylene glycol unit (-OCH,CH,),-

L. is absent, the linking group with the reactive group bonded thereto. a
polyethylene glycol unit (;)CH;CH3),-, a linear, branched or cyclic alkyl or
alkenyl having 1 to 10 garbon atoms, a phenyl group, a 3 to 18-membered
heterocyclic ring or #'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 optighally substituted with the linking group with the reactive group
bonded therg o; phenyl or heterocyclic or heteroaryl ring can be optionally
substitutgd, 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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The compound 6f claim 1, wherein Y is a leaving group selected from -OR, -
OCOR’, -OQOOR’, -OCONR’R”’, -NR’R"*, -NR’COR"*, -NR’NR’R"’, an
optionally/substituted 5- or 6-membered nitrogen-containing heterocycle (e.g.,
piperid ine, tetrahydropyrrole, pyrazole, morpholine, efc.), a guanidinum
reprgsented by -NR’(C=NH)NR’R’’, an amino acid, or a peptide represented by -
RCOP’, wherein P’ is an amino acid or a polypeptide containing between 2 to

20 amino acid units, -SR, -SOR”’, -SO:M, -§0;M, -OSO;M, 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 Iinlgéfr,

branched or cyclic alkyl or alkeny! having from 1 to 6 carbon atoms and be‘armg

£

the linking group with the reactive group bonded thereto. //‘;
4. The compound of claim 1 or 2, wherein the compound is reprcsentgd’ by any one

of the following formulas:

(IVA)
wherein:
1, 1", and L’ are the same or different, and are independently selected
frop -11, an optionally substituted linear, branched or cyclic alkyl, alkenyl or
kynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(OCH,CH»),-R°, halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R’’, -NO,,
-NR’COR"’, -SR, a sulfoxide represented by -SOR’, a sulfone represented by -
SO;R’, a sulfonate -SO3M, a sulfate -OSOsM, a sulfonamide represented by -
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SO:NR’R"™, ¢yano, an azido, -COR’, -OCOR’, -OCONR’R"’ and the linking ' /
group with the reactive group bonded thereto, provided only one of L’, L”’, an
1.”** is the linking group with the reactive group bonded thereto; and

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

5. The compound of claim 4, wherein one of L’, L”’, or L’ is the 1inking,£§roup
with the reactive group bonded thereto. while the others are -H. g’f
y"jj
6. The compound of claim 5, wherein L’ is the linking group with gh"’e reactive

f;‘

group bonded thereto, and > and L**” are -H. 7

7. The compound of claim 5 or 6, wherein A and A’ are both;‘ﬁ-, Rg is -OMe, and
G is -Cl-. /

/
8. The compound of claim 5, 6, or 7, wherein L is repggéinted by the following
formula: / ’
WRWV-RM,
wherein; / /

f’f
W’ and V are the same or differem},f%nd are each independently absent, or

selected from -CR°R* -, -O-, —O-(?(=O)73,f*fp(3(=0)-0-, -§-,-S0-, -§0;-, -CH,-S-, -
CH,0-, -CH,NR*-, -0-(C=0)0-, -O-_gé;())N(Re)—. -N(R®)-, -N(R®)-C(=0)-, -
C(=0)-N(RY)-, -N(R®)-C(=0)0-, -NCEOIR)C(=0)-, -N(C(=O)R-, -(0-CHy-
CHa)p-, -8S-, or -C(=0)-, or an gﬁiino acid, or a peptide having 2 to 8 amino
acids; /

R* and R” are the sane or different, and are each independently absent or
an optionally substitute;};l’fnear, branched or cyclic alkyl, alkenyl or alkynyl
having 1 to 10 carbon f,éiloms, an aryl bearing 6 to 10 carbon atoms or a 3- to 8-
membered hetereo;:jilic ring bearing 1 to 3 heteroatoms selected from O, N or §;

R®and Rj'jf’jare the same or different, and are selected from -H, a linear,
branched or cyélic alkyl, alkenyl! or alkynyl having 1 to 10 carbon atoms or -
(CH,-CHo- .,-Rk, wherein R¥ is a -H, a linear, branched cyclic alkyl having 1 to
6 carbon gtoms, optionally bearing a secondary amino (e.g., -NHR'®") or tertiary
amino £NR''R'®) group or a 5- or 6-membered nitrogen containing
heteybeycle, such as piperidine or morpholine, wherein R and R'%? are each
independently a linear, branched, or cyclic alkyl, alkenyl or alkynyl having 1 to

0 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),SH/-
NHR®, -CH,NHR®, -NR'NH,, -COOH, and -COE, wherein -COE represénts a
reactive ester selected from, but not limited to, N-hydroxysuccinimde egter, N-
hydroxy sulfosuccinimide ester, nitrophenyl (e.g., 2 or 4-nitropheny}5f;sler,
dinitrophenyl (e.g., 2,4-dinitrophenyl) ester, sulfo—teiraﬂurophen;;f f(e.g., 4-sulfo-
2,3,5,6-tetrafluorophenyl) ester, and pentafluorophenyl ester, fz}rfii wherein R is -
H or a substituted or unsubstituted linear or branched alkyl )z’éving 1 10 4 carbon
atoms, and,

RY is selected from phenyl, nitrophenyl (e.g., %ff)r 4-nitrophenyl),
dinitrophenyl (e.g., 2 or 4-nitrophenyl), cmb()xynilgéphcny] (e.g., 3-carboxy-4-
nitrophenyl), pyridyl or nitropynidyl (e.g., 4—nilmf;yridyl).

The compound of claim 8, wherein J is -SH, ASSR?, a maleimide, or a N-

/

hydroxysuccinimide ester.

The compound of claim 8 or 9, where}{i:
R is -H or -Me; /
Ris a linear or branchec glkyl having 1 to 6 carbon atoms or -(CH,-CH»-
0),-R%;
n is an integer fro
R¥ is -H, -Me or//CH,CH,-NMe,.

to 8; and
The compound of ap¥y one of claims 8-1(, wherein V is an amino acid or a

peptide having 2 o 8 amino acids.

The compound of claim 11, wherein V is valine-citrulline, gly-gly-gly, or ala-

The cofipound 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-CHz-CHa)y-, -C(=0)-NH-, -S-, -NH-C(=0)-;
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14.

15.

16.

17.

18.

19.
20.

R? is absent or a linear or branched alkyl having 1 to 4 carbon atoms; an
Jis -SH, -SSR® or -COE.

The compound of claim 8, wherein:
W is -O-, -N(R%- or -N(R®)-C(=0)-;
Rfis -H, -Me, or -(CH,-CH,-0),-Mg;
nis an integer from 2 to 6;
R™is linear or branched alkyl bearing 1 to 6 carbon ato
V and RY are absent; and
Tis -COE.

The compound of claim 13 or 14, wherein -COE is N-hydroxysuccinimide ester.

The compound of claim 8, wherein L’ is represented by the following formula:
-W’-[CR;Rz]o-V-[Cylo1-[CRs B4 ]o-COE,

wherein:

R;-. Ry, and Rs- are each independently -H or -Me;

Ry is -H, -Me, -SOsI1, or -SO3'M

acceptable cation;

, wherein M* is a pharmaceutically

a is an integers from (-2, b ig'an integer from 0-3; and,
Cy is an optionally substigated S-membered heterocyclic ring bearing an

N heteroatom, preferably Cy i

The compound of #laim 8 or 16, wherein W’ is -N(R®)-.

f claim 8, 16, or 17. wherein R® is -(CH,-CH,-0),.6- R¥, wherein

R is a -H, afinear, branched cyclic alkyl having 1 to 6 carbon atoms.

The compoun

The compound to claim &, 16, 17, or 18, wherein V is -S- or -SS-.

The ¢dmpound of claim 8, 16, 17, 18, or 19, wherein L’ is represented by the
fol)owing formula:
- NR%[CR;~R3]s-8-[CR3-Ry4-]Jp-COE.

The compound to claim §, 16, 17, 18, or 19, which is:
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22.

23.

O
Ao O~ N/\KS‘S’\/\(O Q

SRty

o\,\o,\,ov«N,\K S/\/\ro D //

éQ@[ ﬁr%

SO;,H f 0
O\/\oz\,o\/sN/\K g

G ]%

SOH

OWO’VOV‘N’\K /\)\r }5

N--.Q
N «, N
e} / 0

SOM (e.g.. Y is -SO:M), and Mis-Hora

pharmaceutically acceptable cation.

wherein Y is -H

- NR*-[CR;-R3],-5-Cy-[CR3-R4-1,-COE.

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

O
o (o]
boaas’
OO S
- 0 N’\K O ¢]
y. H H
N O\Q\,O N"Q
N~«‘ : OMe MeO : :”-N
o] 0
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N~

XD
wherein:

the double line == between N and C 1epfcscnts a single bond or a double
bond, provided that when it is a double bon@ ’X is absent and Y is -H, and when
it is a single bond, X is selected from -H, tfle linking group with the reactive
group bonded thereto, or an amine pro;ez(ung group (preferably X is -H);

Y is selected from -H, -OR aOCOR’ -SR, -NR’R,” -SO:M, -SO>M or -
OSO:M, wherein Mis-Hora ca;ion such as Na* or K*;

R is -H, an optionally s;«i{)stimwd linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms or a PEG group -(CHCH20),-R",
wherein n is an integer fr;zs’xf;a 1 10 24, and R"is a linear or branched alkyl having 1
to 4 carbon atoms; / .

R’ and R” apé the same or different, and are selected from -H, -OH, -OR,
-NRR?, -COR, f/ optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl havihg from 1 to 10 carbon atoms, an optionally substituted aryl
having fromy’6 to 18 carbon atoms, an optionally substituted 3- to 18-membered
heterocyglic ring having 1 to 6 heteroatoms selected from O, S, N and P, a PEG
group A(CH>CH20),-R", wherein n is an integer from 1 to 24, preferably n is 2, 4

or 8/and R® is -H, an optionally substituted linear, branched or cyclic alkyl,

cenyl or alkynyl having from 1 to 10 carbon atoms or a PEG group -
(CHCH,0),-R";
X 1s 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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1o 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 alkyny;
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(E=0)R®)-, -S- or -CH,-8-, -CH,NRY;

R™is absent or selected from a linear, branched or cycli€ alkyl having 1 to
10 carbon atoms;

R®is -H, a linear, branched or cyclic alkyl, alkeny! or alkynyl having 1 to
10 carbon atoms or ‘(CI“I'_)'CI‘IZ'O)“'RL., wherein R¥is4 -H, a linear, branched
cyclic alkyl having 1 to 6 carbon atoms, optionall ’f;earing a secondary amino
(e.g..-NHR™!) or tertiary amino (-NR'®'R!®) gfoup or a 5- or 6-membered
nitrogen containing heterocycle, such as pip;z;ne or morpholine, wherein R'!
and R'® are each independently a linear,X(;anched, 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 frgm any one of the following formulas:
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wherein:

g is an integér from 1 to 5;
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26.

217.

28.
29.

The/compound of claim 28, wherein R™ is -(CHy)p~( CR'R®)-, wherein R' and R®

¢ 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 RE are the same or different, and are
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32.

34.

35.

37.
38.

39.

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
bond, provided that when it is a double bond X is absent and Y is -H, a d when it
is a single bond, X is -H; Y is -OH or -SOs;M; /
M is -H or a pharmaceutically acceptable cation (e.g.. N a});
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 cafbon atoms.
/

The compound of any one of claims 1-32, whereir;gée double line == between N
Y,
and C represents a double bond. /

/
The compound of any one of claims 1-31, \@gﬁérein the double line == between N
and C represents a single bond, X is -H, yié linking group with the reactive group
bonded thereto, or an amine protectin gf’émup; and Y is selected from -H, -OR, -
OCOR’, -SR, -NR’R,” an optionallfsubsliluled 5- or 6-membered nitrogen-
containing heterocycle, -SOsM, -S?()QM and a sulfate -OSOsM.

The compound of claim 34, yé/rein Y is selected from -H, -SO3M, -OH, -OMe,
-OEt or -NHOH. /

The compound of clain‘if ”35, wherein Y is -H, -SOz;M or -OH.
The compound of afly one of claims 34-36, wherein M is -H, Na* or K*.

The compound 4f any one of claims 1-37, wherein W, when present, is C=0.

The compoynd of any one of claims 1-38, wherein Z and Z’, when present, are -
CH»-.
The

cosisting of -, -OH, an optionally substituted linear, branched or cyclic alkyl,

mpound of any one of claims 1-39, wherein X’ is selected from the group

lkenyl 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 -1, -OH, -Me or the linking group

with the reactive group bounded thercto.
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43.

44.
45.

46.

47.

48.

49.

50.

51

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

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

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’ dre the same or

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

The compound of claim 46, wherein A and A’ are the ame or different, and are
selected from -O- and -§-. /

The compound of claim 47, wherein A and A’ ayé -O-.
/

The compound of any one of claims 1-48, »\;Kérein D and D’, when present, are
the same or different, and are independen§f§ selected from a polyethylene glycol
unit (-OCH,CH,),, wherein n is an int%ger from 1 to 24, an amino acid, a peptide
bearing 2 to 6 amino acids, or a ling,af{ branched or cyclic alkyl, alkeny! or
alkynyl having 1 to 10 carbon at(;ﬁis, wherein the alkyl, alkenyl and alkynyl are
optionally substituted with ongz’t';/r more substituents independently selected from
the group consisting of halogen, -OR, -NR’COR’’, -SR and -COR’.

The compound of claim 49, wherein DD and D’ are linear or branched alkyl

bearing 1to 4 carbo,:},é{oms,

The compound of,éjiaim 1, 2, 4, or 24, wherein:
the douple line == between N and C represents a double bond;
Y is A
Wis C=0;
1» R2, Ry, R2’, Ry and Ry’ are -H;

one of R, or R3’ is optionally the linking group with the reactive group

bounded thereto and the other is -H;
R¢ is -OMe;
Z and 7’ are -CHy;
X’ is -H;
Y’ is -H; and
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Aand A" are -O-.

52. 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:

J:IA-D-i—D'—A‘ﬁ
3 o
@ /
Ry ?‘“ ot —n
. A—D—-L—-D AI:\(W}N E

Ry’ Ry {n

;X‘ Y' R4 R2

A—D— L—D'——Ad ,/Q
ZlvN\ n /N\Z

am), /

-\ _/Y' R4 Ro

%

A—DAL—~D'—A: N, R
VARG & ¢ 3
Re R W/N\Z

/ 6 Rq
s (1Y)

or a pharmaceutically acce 6éblc salt thereof, wherein:
the double line 5= 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 10 4 carbon atoms, and when it is a single bond, X is -
H, the linking group, or an amine protecting moiety;
Y is - f:r a leaving group selected from -OR, -OCOR’, -OCOOR’, -
OCONR’R”’, -NR’R”’, -NR'COR’*, -NR’NR’R’, an optionally substituted 5- or

pyraz ’flc, morpholine), a guanidinum represented by -NR(C=NH)NR’R™’, an
a?(x:j 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, -80:M, -0OSO;M, halogen. cyano and an azido; or,
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Y is a sulfite (HSO3, HSO; or a salt of HSOj3', SO;” or HSO; formed
with a cation), metabisulfite (H,8,05 or a salt of Sg()sz‘ formed with a cation),
mono-, di-, tri-, and tetra- thiophosphate (PO3SH3, PO,S:H,, POS3H,, PS4Hy0r a
salt of PO3S™, PO,S,*, POS;* or PS,* formed with a cation), thio phosphéte
ester (R'0),PS(OR"), R'S-, R'SO, R'SO,, R'SO;, thiosulfate (HS,05 or g/salt of
82032' formed with a cation), dithionite (HS,0, or a salt of 82042’ fopmed with a
cation), phosphorodithioate (P(=S )(ORK)(S)(OH) or a salt thereofAormed with a
cation), hydroxamic acid (R“C(-—-O)N()H or a salt formed with,4 cation),
formaldehyde sulfoxylate (HOCH,SO," or a salt of HOCH,S0, formed with a

cation, such as HOCH,S80, Na*) or a mixture thereof, whe’iiéin R'is a linear or
branched alkyl having 1 to 10 carbon atoms and is sub/sﬁ/futed with at least one
substituent selected from -N(R’),, -CO;H. -SOsH, and -PO;H; 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 3}6ms; 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; /Z

R, for each occurrence, is indgpcndemly selected from the group
consisting of -H, an optionally sg})éituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having frog}/{ to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R¢, an optiona fy substituted aryl having 6 to 18 carbon atoms, an

optionally substituted 5- 16 18-membered heteroaryl ring containing one or more

heteroatoms independefitly 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
ving from 1 to 10 carbon atoms, a polyethylene glycol unit -
1,0),-R", and an optionally substituted 3-18-membered heterocyclic ring
havifig 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=S8, 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 havigg
from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH>CH,0),-R°, a
optionally substituted aryl having 6 to 18 carbon atoms, an optionally sygslimted
5- 10 18-membered heteroaryl ring containing one or more heteroatopis
independently selected from nitrogen, oxygen, and sulfur, and an p&ionally
substituted 3- 10 18-membered heterocyclic ring containing 1 tpfé heteroatoms
independently selected from O, S, N and P;

Y’ is selected from -H, an oxo group, the linkingjgfoup, an optionally
substituted linear, branched or cyclic alkyl, alkenyl 0; ,a’ﬁcyny] having from 1 to
10 carbon atoms, an optionally substituted 6- to 18;rﬁembered aryl, an optionally
substituted 5- to 18-membered heteroaryl ring cgﬁiaining one or more
heteroatoms independently selected from nitregen, oxygen, and sulfur, an
optionally substituted 3 to 18-membered hgéfocyclic ring having 110 6
heteroatoms; / ;

R;, R2. Rs. Ry, Ry, Ry'LRY g}fg R4 are each independently selected from
the group consisting of -H, an op;;ghally substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl havin4g’from 1 to 10 carbon atoms, a polyethylene
glycol unit —(OCI‘lgCIig),,-Rﬁf f;alogen, guanidinium [-NH(C=NH)NH:], -OR, -
NR’'R”, -NO,, -NCO, -I}LR{COR”, -SR, a sulfoxide represented by -SOR’, a
sulfone represented b}&£303R’, a sulfonate -SO; MY, a sulfate -OSO;M*, a
sulfonamide repreyiﬁted by -SO,;NR’R”’, ¢yano, an azido, -COR’, -OCOR’, -
OCONR'R”’ and’f{he linking group;

Rg is};ﬁ, -R, -OR, -SR, -NR’R"’, -NO3, halogen or the linking group;

7 afd Z” are independently selected from ~(CHy)y-, -(CHy), -CR7Rg-
((,‘,HZ)H};Z:CHQ),,--NRg-(fCHg),,aw, -(CH3)y-O-(CH2)pa- and -(CHs)—S-(CH2) o

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

R and Ry are the same or different, and are each independently selected
Arom -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;

Ry is independently selected from -H, an optionally substituted linear,
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branched or cyclic alkyl having from 1 1o 10 carbon atoms, a polyethylene glycol
unit -(OCH,CHo),-; /
A and A’ are the same or different, and are independently selected fro
0-, oxo (-C(=0)-), -CRR’O-, -CRR"-, -§-, -CRR’S-, -N(Rs)- and -CRR’N(Rs)-,
R; for each occurrence is independently -H or an optionally suit;, ituted
linear or branched alkyl having 1 to 10 carbon atoms; /
D and D’ are the same or different, and are independentl%fébsent or
selected from the group consisting of an optionally substituted/linear, branched
or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon a};ﬁf;s, an amino acid, a
peptide bearing 2 to 6 amino acids, and a polyethylen%’gf;col unit (-OCH,CH,),-
L is absent, the linking group, a polyethylene glycol unit (-OCH2CH;),-,
a linear, branched or cyclic alkyl or alkenyl hﬁfﬂg 1 to 10 carbon atoms, a
phenyl group. a 3- to 18-membered hetcro clic ring or a 5- to 18-membered
heteroaryl ring having 1 to 6 heteroalom% mdependemly selected from O, S, N
and P, wherein the alkyl or alkenyl 1 1y optlonally substituted with the linking
group; phenyl or heterocyclic or heieloaryl ring can be optionally substituted,

wherein the substituent can bg;ﬁme linking group.

53.  The conjugate of claim 52f{vherein Y is a leaving group selected from -OR, -
OCOR’, -OCOOR", -9@0NR’R”, -NR'R”’, -NR’COR™", -NR'NR'R”’, an
optionally substituted 5- or 6-membered nitrogen-containing heterocycle (e.g..
piperidine, tetr: /cijpyrrole. pyrazole, morpholine, efc.). a guanidinum
represented bXR’(C-NH)NR’ *’, an amino acid, or a peptide represented by -

NRCOP’, yéiwxun P’ is an amino acid or a polypeptide containing between 2 to

20 amlp({ acid units, -SR, -SOR”, -SO:M. -SO3M, -0SO3M, halogen, cyano and

7(30.

e conjugate of claim 52 or 53, wherein the compound is not any one of the

54.

' following compounds:
~ /\/Y.il"

ﬁ[ o%
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55.

amine group bearing the linking group (i.e., -N(linking group)-), or L. is a linear,
branched of cyclic alkyl or alkenyl having from 1 to 6 carbon atoms and bearing

the linking group.

The gonjugate of claim 52 or 53, wherein the compound is represented by any

of the following formulas:
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57.

38.

59.

Y s /
]
v, Y I y //
N Re R N /
A (111A)
4""4'
Ll
LXEC,
A '
G A
Re Rg
(VA)
wherein: Jf

L’, L, and "’ are the same or diffpféni, and are independently selected
from -H, an optionally substituted linear,;‘bfrfanched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbon a}})ﬁis, a polyethylene glycol unit -
(OCH;CH2),-R", halogen, guanidin/iﬁm [-NH(C=NH)NH], -OR, -NR’R"*, -NO3,
-NR’COR’’, -SR, a sulfoxide repf{esentcd by -SOR’, a sulfone represented by -
SO,R’, a sulfonate -SO3M, afsﬁ]fate -0S0;M, a sulfonamide represented by -
SO;NR’R”’, cyano, an azig({ -COR’, -OCOR’, -OCONR’R’’ and the linking
group, provided only og}éfof L’, L, and L.""" is the linking group; and

G is selected :)m -CII- or -N-.

¥

The conjugate 0}; laim 56, wherein one of L”, ", or L. is the linking group,
while the othey$ are -H.

The conjugatc of claim 57, wherein 1.7 is the linking group, and I.”* and L.”"" are -
H.

Tht;,ébnjugale of claim 57 or 58, wherein A and A’ are both -0-, Rg is -OMe,
dGis -CH-.

The conjugate of claim 57, 58, or 59, wherein L.’ is represented by the following
formula:
-W’-R*-V-RY-],

189



61.

wherein:

W’ and V are the same or different, and are each independently absent, Or
selected from -CR*R® -, -O-, -0-C(=0)-, -C(=0)-0-, -$-, -SO-. -SO,-, —Cllé,g—, -
CH,0-, -CH,NR®-, -0-(C=0)0-, -O-(C=0)N(R®)-, -N(R®)-, -N(R°® «(‘(—05* -
C(=0)-N(R)-, -N(R")-C(=0)0-, -N(C(=0)R°)C(=0)-, -N(C(:O)Rc):fa{{0~CH2~
CHa)y-, -SS-, or -C(=0)-, or an amino acid, or a peptide having 2 t98 amino
acids; ) /f/ !

R* and R” are the same or different, and are each indeﬁéndently absent or
an optionally substituted linear, branched or cyclic alkyl, aﬁ«myl or alkynyl
having 1 to 10 carbon atoms, an aryl bearing 6 to 10 cau‘bon atoms or a 3- to 8-
membered hetereocyclic ring bearing 1 to 3 hcteroamms selected from O, N or S;

R®and R are the same or different, and arc selected from -H, a linear,
branched or cyclic alkyl, alkenyl, or alkynyl havmg 1 to 10 carbon atoms or -
(CH,-CH-0),-R¥, wherein R* is a -H, a lmear, branched cyclic alkyl having 1 to
6 carbon atoms, optionally bearing a sec;Ondary amino (e.g.. -NHR'®") or tertiary
amino (-NR'*'R'®) group or a 5- or (f membered nitrogen containing
heterocycle, such as piperidine ogfnorphollne, wherein R'"" and R'* are each
independently a linear, branch;dj or cyclic alkyl, alkenyl or alkynyl having 1 to
10 carbon atoms; preferably/ R and R are cach independently a linear or
branched alkyl having 1 ;6 6 carbon atoms;

nisan mtcgur,ff*om 1to 24; and

Jis covalenﬁ§ linked to the CBA, and is selected from a succinimide, a
acetamido, -§-, AS-, -CH,S-, -CH(Me)$-, -C(Me),S-, -NR®-, -CH,NR®-, -
NR®'N-, and /f/ (=0)-, wherein R is -H or a substituted or unsubstituted linear
or brancyéalkyl having 1 to 4 carbon atoms. |

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

conjugate 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 -1, a linear or branched alky] having 1 to 4 carbon ators, or -(CHz-
g
CH;-0),R%; ff

R*is a linear or branched alkyl having 1 to 6 carbon agﬁﬁas;
V is absent, -(O-CHy-CHy),-, -C(=0)-NH-, -$-, -NHC(=0)-;
R is absent or a linear or branched alky! having llo 4 carbon atoms; and

Jis -S-, -§§-, or -C(=0)-.

66.  The conjugate of claim 6(), wherein: / /
W’ is -O-, -N(R%)- or -N(R)-C(=0)-; /'}/ }
Rfis -H, -Me. or ‘((:HQ"(:HZ‘())"'M}%{
n is an integer from 2 1o 6; / (
R* is linear or branched alkyl t}éiring 1 t0 6 carbon atoms;
V and RY are absent; and / :

J is -C(=0)-. /f"

67.  The conjugate of claim 60, \@gl"f{él'cin L.’ is represented by the following formula:
“W-{CR Ry T VICylo -1 CRs R T C=0)-
wherein: //
Ry, Ry, andRy- are each independently -H or -Me;
Ry is -H,{;’ﬁj}e, -SO;sH, or -SO3M*, wherein M* is a pharmaceutically
acceptable cal%g’é;
ais gﬁﬁyintegers from ()-2, b is an integer {from ()-3; and,
(gyfi:s an optionally substituted S-membered heterocyclic ring bearing an

'
N heteroatom, preferably Cy is
/ o

N e

0

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

70.

71.

72.

The conjugate of claim 60, 67, or 68, wherein R” is -(CHZ-CHZ-O)Q-(;-R", 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 -S§-.

The conjugate of claim 60, 67, 68, 69, or 70, wherein L’ is represented by the
following formula:
- NR*[CR;-R2]5-S-[CR3 Ry |6-C(=0)-.

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

Ox/\o/vowa S/\/\",NH""

éﬁ?@( o0

F

-l

H -
O\/\O/\,O\/\N /\KS. SWN_ antibody

éﬁ@ o,

/O\/\OAV \/\N’*S'SW N=

L - T ,or

/O\/‘o’\/ov‘w’\ﬁs's’\)ﬁl/”’ antibody

r

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

and M is -H or a pharmaceutically acceptable cation.
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73.  The conjugate of claim 60, 67, 68, 69, 70. 71, or 72, wherein the antibody is
huMy9-6.

74.  The conjugate of claim 60, 67, 68, 69, or 70, wherein L.’ is represented by the
following formula: /
- NR*-[CR;-R3]1;-8-Cy-[CR3-Ry4 Jp-C(=0)-.

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

b:*n—
O\/\O/\,O\/\N /\K f"’

é, e f% % /

r

o ;j O
’tl:l‘;\)Lﬁ——— antibody
/O\/\ONO\/\N S S0

é’wﬁ n,,%

¢ b
f
[

o
0\/\0’\/0{/*1\1 antibody
Eg “ 3%)
= , O,
/ ﬂwmﬂwm

o o i
N OMe MeO N
e} o}
- -7

wherein r is an integer from 1 to 10, Y is -l or -SO3;M (e.g., Y is -SO3M),
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76.

71.

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:

wherein:

W’ is absent, or selected from -O-, -N(R®)-, -N(R®)-C(=0)-, -
N(CE=O0R)-, -§-, -CH,-8-, or -CH,NR%;

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

R®is -, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to

10 carbon atoms or -(CHTCI“]TO),,—R“, wherein R¥ is a -H. 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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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 10 10 carbon atoms;

n is an integer from 2 to 6;

7’ is linked to the CBA, and is selected from: //
a bond; /
f‘;‘
\ﬁ jf’
(bl)

{CHg)q
§—Q’§ - 4/\{

(b2);

(b8);




SOM

,f;f\st‘(%’
0]
(b9), and,

oyt

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:

The conjugate of claim 77 or 78, wherein W’ is -N(R®)-.

The conjugate of claim 79, wherein R® is -(CH-CH,-0),-R¥, 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.
jug q

196



82.

83.

84.

85.

86.

87.

88.

The conjugate of claim 81, wherein R” is a linear or branched alkyl having 110 6

carbon atoms.

The conjugate of claim 81, wherein R is -((ﬂ,‘.Hg)p-((,‘,R"Rg)-, wherein R" ang
are each independently selected from H or a linear or branched alkyl haying 1 to

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

The conjugate of claim 83, wherein R and R® are the same or di erent, and are

selected from H and Me; and p is 1.

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

the double line == between N and C represem§ 4 single bond or a double
bond, provided that when it is a double bond X is al)S’[enl and 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 cation (e.g., Na*);

X’ and Y’ are both -H;

A and A’ are both -O-;

Re is -OMe; and

R*is a linear or branch?afkyl having 1 to 6 carbon atoms.

The conjugate of any one of /g} ims 52-85, wherein the double line == between N

and C represents a double bond.

The conjugate of any (}x{é of claims 52-84, wherein the double line == between N
and C represents a si
lected from -H, -OR, -OCOR’, -SR, -NR’R,” an optionally

substituted 5 of 6-membered nitrogen-containing heterocycle, -SO;M, -S0,M

gle bond, X is -H, the linking group, or an amine protecting

group; and Y is

V4 ,
and a sul/f?xe -0S0sM.

The conjugate of claim 87, wherein Y is selected from -H, -SO3M. -OH, -OMe, -
OLEyor -NHOH.

e conjugate of claim 88, wherein Y is -H, -SO3:M or -OI1.
The 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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94.
95.

96.

97.
98.
99.

100.

101.

102.

103.

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 grgup,

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

The conjugate of any one of claims 52-95, wherein Y’ is sele¢fed from the group
consisting of -H, an oxo group, a substituted or unsubstitutgd linear, branched or

cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbbn atoms.
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, wHerein A and A’ are the same or

different, and are selected from -O-, -§-, -N(Rs)-, and oxo (C=0).

The conjugate of claim 99, wherein A/4nd A’ are the same or different, and are

selected from -O- and -S-.
The conjugate of claim 100, whérein A and A’ are -O-.

The conjugate of any one of/claims 52-101, wherein D and D’, when present, are
the same or different, angd’ are independently selected from a polyethylene glycol
unit (-OCH,CHj;),, whtrein n is an integer from 1 to 24, an amino acid, a peptide
bearing 2 to 6 aminé acids, or a linear, branched or cyclic alkyl, alkenyl or
alkynyl having J'to 10 carbon atoms, wherein the alkyl, alkenyl and alkyny! are
optionally sulpsstituted with one or more substituents independently selected from

the group ¢onsisting of halogen, -OR, -NR’COR”’, -SR and -COR’.

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

beaping 1 to 4 carbon atoms.

e 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;
Ry, R, Ry’ Ry, Ryand Ry are -H;
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one of Rz, or Rs’ is optionally the linking group and the other is -H;
R is -OMe;

Z and 70 are -Cl1,-;
X" is-H;

Y’ is -1{; and
Aand A’ are -O-.

105.  The conjugate of any one of claims 52-104, wherein the conjugajé comprises 1-
/
10 cytotoxic compounds, each cytotoxic compound comprising the linking group
-
linking the cytotoxic compound to the CBA, and each c}ft;;rbxxc compound on

the conjugate is the same.

106.  The conjugate of any one of claims 52-105, whereiyéc cell-binding agent binds
v"f‘ - »
to target cells selected from tumor cells, virus infécted cells, microorganism

infected cells, parasite infected cells, autoimmune cells, activated cells, myeloid

cells, activated T-cells, B cells, or melanogytes; cells expressing the CD4, CD6,
s

CDI19, CD20, CD22, CD30, CD33, CQ§7, (D38, CD40, CD44, CD56, EpCAM,

CanAg, CALLA, or Her-2 amigeni;gﬁer-i% antigens; or cells expressing insulin

growth factor receptor, epiderma}férowth factor receptor, and folate receptor.

107.  The conjugate of claim 106, }vficrein the cell-binding agent is an antibody, a
single chain antibody, an ?ﬁiibody fragment that specifically binds to the target
cell, a monoclonal anti};fidy, a single chain monoclonal antibody, or a
monoclonal anlibody’fragment that specifically binds 10 a target cell, a chimeric
antibody, a chim fc antibody fragment that specifically binds to the target cell, a
domain antibody, a domain antibody fragment that specifically binds to the target

okine, a hormone, a vitamin, a growth factor, a colony stimulating

factor, or'a nutrient-transport molecule.

108.  The, bnjugale of claim 107, wherein the antibody is a resurfaced antibody, a

refurfaced sin gle chain antibody, or a resurfaced antibody fragment.

The 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 2 humanized antibody, a

humanized single chain antibody, or a humanized antibody fragment.
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111. A pharmaceutical composition comprising the conjugate of any one of claims 52

110 and a pharmaceutically acceptable carrier.

112.

113.

SOH

0 O S. 0- j>
AINNGTN \/\N’\K s N

STy
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., or

{ antibody )

r

*

wherein r is an integer from 110 10, Y is -H or -SO:M (e.g., Y is -SO:M),

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 therapeytically
effective amount of a compound of the following formula and, optionallg.

chemotherapeutic agent:

S0

wherein Y is -H or -SOsM (e.g., Y is -SO3M), an;zf’ Mis-Hora
pharmaceutically acceptable cation.
The method of any one of claims 112-114, whereiy said second
chemotherapeutic agent is administered to said mlammal sequentially or

consecutively.

The method of any one of claims 112-115/'wherein the method is for treating a
condition selected from cancer, rheumatoid arthritis, multiple sclerosis, graft
versus host disease (GVHD), transpldnt rejection, lupus, myositis, infection, and

immune deficiency.

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

cancer.

The method of claim 11¢/ or 117, wherein the cancer is selected from breast
cancer, colon cancer, Prain cancer, prostate cancer, kidney cancer, pancreatic
cancer, ovarian canéer, head and neck cancer, melanoma, colorectal cancer,
gastric cancer, sguamous cancer, small-cell lung cancer, non small-cell lung
cancer, testicylar cancer, Merkel cell carcinoma, glioblastoma, neuroblastoma,
cancers of Jymphatic organs and hematological malignancy including Leukemia
(Acute lymphoblastic leukemia (ALL), Acute myelogenous leukemia (AML),
Chronic lymphocytic leukemia (CLL), Chronic myelogenous leukemia (CML),
Acyte monocytic leukemia (AMOL), Hairy cell leukemia (HCL), T-cell

olymphocytic 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 macroglobulinetia),

Nodal marginal zone B cell lymphoma (NMZL), Follicklar lymphoma, Mantle
cell lymphoma, Diffuse large B cell lymphoma, Mediastinal (thymic) large B cell
lymphoma, Intravascular large B cell lymphomg, Primary effusion lymphoma,
Burkitt lymphoma/leukemia, T cell prolymphocytic leukemia, T cell large
granular lymphocytic leukemia, Aggresgive NK cell leukemia, Adult T cell
leukemia/lymphoma, Extranodal NK/T cell lymphoma (nasal type), Enteropathy-
type T cell lymphoma, Hepatosptenic T cell lymphoma, Blastic NK cell
lymphoma, Mycosis fungoigés / Sezary syndrome, Primary cutancous CD30-
positive T cell lymphopyéliferative disorders, Primary cutaneous anaplastic large

cell lymphoma, Lymphomatoid papulosis, Angioimmunoblastic T cell
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CLAIMS
A compound represented by the following formula:
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