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Claims:

1. A method for preparing a conjugate comprising a cell-binding agent (CBA)
conjugated to a cytotoxic compound with a linking group, the method
comprising reacting a modified cytotoxic compound with a modified CBA/at a
pH of about 4 to about 9, wherein:
a) the modified CBA comprises a residue of a bifunctional crosslinking

agent bonded to the CBA, and the residue comprises the linking group
and a thiol-reactive group; and

b) the modified cytotoxic compound comprises a thiol grotip, and a group
represented by:

W H

Ty

wherein: /

Y is a leaving group, and is a sulfite (HSO’E;, HSO; or a salt of HSO3",
S0,* or HSO, formed with a cation), metabisuéte (H,S,05 or a salt of S,05>
formed with a cation), mono-, di-, tri-, and totra- thiophosphate (PO;SH3,
PO,S;H,, POS:Ha, PS4H; or a salt of POs§*, PO,S,", POSs™ or PS* formed
with a cation), thio phosphate ester (RigjiPS(ORi), R'S-, R'SO, R'SO;, R'SOs,
thiosulfate (HS,O;3 or a salt of 82032;,fgrmed with a cation), dithionite (HS,O4 or
a salt of $,04> formed with a catigﬁf), phosphorodithioate (P(:S)(ORk')(S)(OH)
or a salt thereof formed with a cs tion), hydroxamic acid (Rk'C(=O)NOH or a salt
formed with a cation), formal éhyde sulfoxylate (HOCH,SO; or a salt of
HOCH,SO, formed with a£ation, such as HOCH,SO, 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’),, -CO,H, -SO;H,
and -POsH; R’ can bé 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, br. ed or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon

atoms, aryl, beterocyclyl or heteroaryl.

2. The methgd of claim 1, wherein the modified cytotoxic compound is produced
by reacfing an imine-containing cytotoxic compound bearing the thiol group with

ne reactive reagent.
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3. The method of claim 1 or 2, further comprising purifying the modified cytotoxj

compound prior to reacting with the modified CBA.

4. The method of any one of claims 1-3, wherein:
(1) the imine-containing cytotoxic compound is represented by ong

following formulae, or a pharmaceutically acceptable salt théreof:

A—D—L—D'—A!
Rg ‘Qf ji\)[ II /N

U] Rs
Rz' R1 ! Rz
N \ 8
Rs' jO:A—D—L-D —A R3
N,
Re W Re Rg R
amn ‘

@) the modified cytotoxic compound is rgpresented by one of the following

formulae, or a pharmaceutically ac eptable salt thereof:

a
R2| R1'Y / x’\ Y; R1 R2
NS . N—,
Rs' . —D—L-D'—A %, R,

thN\W R6 R6 W/N\Z R‘

Ry
(Ir ,and,

3) the modified/cytotoxic compound and the linking group portion of the

f Sy ﬁ { Q

Ry’ Ry (Ib"
W A—D—L—D'— “. ‘/Q
"y I:( e
(ITb")

wherein:

X’ is selected from -H, an amine-protecting group, an optionally
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substituted linear, 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 aryl having 6 to 18 carbon atoms, an optionally substituted 5- tgfiS-
membered heteroaryl ring containing one or more heteroatoms independeétly
selected from nitrogen, oxygen, and sulfur, and an optionally substltu;ed 3-to
18-membered heterocyclic ring containing 1 to 6 heteroatoms 1ndcpendently

selected from O, S, N and P; ‘,f

Y’ is selected from -H, an oxo group, an optionally sq};"é&ituted linear,
branched or cyclic alkyl, alkenyl or alkynyl having from 1to 10 carbon atoms,
an optionally substituted 6- to 18-membered aryl, an optﬁi(;;lally substituted 5- to
18-membered heteroaryl ring containing one or more_j]:«féteroatoms independently
selected from nitrogen, oxygen, and sulfur, an opti}gffally substituted 3 to 18-
membered heterocyclic ring having 1 to 6 heterga”éms;

R® is -H or a substituted or unsubstitu@é linear or branched alkyl having

¢

1 to 4 carbon atoms; f:f

Rj, Rz, R3, Ry, Ry’, Ry, R3” and R4’ are each independently selected from
the group consisting of -H, an optiong):f; substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having from I to 10 carbon atoms, a polyethylene
glycol unit -(OCH,CH),-R", ha}lé'igen, guanidinium [-NH(C=NH)NH,], -OR, -
NR’R”’, -NO,, -NCO, —NR’C;,OR”, -SR, a sulfoxide represented by -SOR’, a
sulfone represented by -Slei’, a sulfonate -SO;"M", a sulfate -OSO;M*, a
sulfonamide rcpresente(;f'f;y -SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, -
OCONRR™; /.

R, for each o‘icurrence is independently selected from the group
consisting of H ‘an optionally substituted linear, branched or cyclic alkyl,
alkenyl or a]kynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CHZCHZQ)D—RC, an optionally substituted aryl having 6 to 18 carbon atoms, an
optional}; substituted 5- to 18-membered heteroaryl ring containing one or more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
oe}{c/)nally 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
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alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R", and an optionally substituted 3-18-membered heterocyclic ping
having 1 to 6 heteroatoms independently selected from O, S, N and P;

n is an integer from 1 to 24;

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

Rgis -H, -R, -OR, -SR, -NR’R"”’, -NO,, or, halogen; /f{

Z and Z’ are independently selected from -(CHz)y -, -(Cjﬁz)n“CR?Rg—
(CHz)na-, -(CH2)y-NR9-(CH2)pa'-, -(CH2)w-O-(CH2)pa'- and }féHZ)n'_S‘(CHZ)na";

n’ and na’ are the same or different, and are select9élfrom 0,1,2and 3;

R; and Rg are the same or different, and are eaclyf fndcpendently selected
from -H, -OH, -SH, -COOH, -NHR’, a polyethylcnefg{ycol unit -(OCH,CH3),-,
an amino acid, a peptide unit bearing 2 to 6 anﬂnq;%a/;:ids, an optionally
substituted linear, branched or cyclic alkyl haviﬁ;g from 1 to 10 carbon atoms;

Ry is independently selected from -ngn optionally substituted linear,
branched or cyclic alkyl having from 1 toij(; carbon atoms, a polyethylene glycol
unit -(OCH,CHy)y; /;,

A and A’ are the same or difgé}ent, and are independently selected from -
O-, oxo (-C(=0)-), -CRR’O-, -CRR'{-, -S-, -CRR’S-, -N(Rs)- and -CRR’N(Rs)-,

Rs for each occurrence }s" ;ndependently -H or an optionally substituted
linear or branched alkyl haviﬁé 1 to 10 carbon atoms;

D and D’ are the sgfiie or different, and are independently absent or
selected from the group,féi;nsisting of an optionally substituted linear, branched
or cyclic alkyl, alken for alkynyl having 1 to 10 carbon atoms, an amino acid, a
peptide bearing 2 tQ;Z:’mino acids, and a polyethylene glycol unit (-OCH;CH;),-;

Lis abs/?ﬂ’i, or when present, comprises the thiol group, or is a
polyethylene glycol unit (-OCH,CH,),-, a linear, branched or cyclic alkyl or
alkenyl ha_y{fllg 1 to 10 carbon atoms, a phenyl group, a 3- to 18-membered
heterocyé/iic 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,
nyl, phenyl, or heterocyclic or heteroaryl ring is optionally substituted;

wherein at least one of X’, Y’, Re, RS, Ri, R2, R3, R4y, Ri°, Ry, R3, Ry, L
(e.g., through an optionally substituted group), is bonded to the linking group in
formulas (Ib’) or (1Ib’).
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3. The method of any one of claims 1-4, wherein the modified CBA is prepared/by
reacting the CBA with the bifunctional crosslinking agent, said bifunction
crosslinking agent comprising the thiol-reactive group and a group reactive with

the CBA, both bonded to the linking group.

6. The method of claim 5, wherein said group reactive with the CBA reacts with an
amino group of the CBA (such as the amino group of a Lys sigiéfchain), or with a

thiol group of the CBA (such as the thiol group of a Cys sidgéhain).

7. The method of any one of claims 1-6, wherein the thiol—reéctive group is selected
from the group consisting of maleimido, vinylpyriding,;’ vinyl sulfone, vinyl

sulfonamide, a haloacetyl-based group and a disulﬁﬂé group.

8. The method of any one of claims 1-6, wherein tlge thiol-reactive group is
maleimido, haloacetamido or -SSRd, whe:rein!,lid is a linear or branched alkyl
/
having 1 to 4 carbon atoms, phenyl, nitroppényl, dinitrophenyl,

carboxynitrophenyl, pyridyl, 2-nitropyrig”§rl, 4-nitropyridyl, or 3-carboxy-4-

4

nitropyridyl.
9. The method of any one of claims ;1358, wherein the modified CBA is:
/
\;OYH
:f N—CBA
5 0
0
H\/tk H
N N N—CBA
N
N /\U/ \/\”/
0 )
SOH 0
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10.

11.

12.

13.

14.

O ¢
BI'\)J\ '\/lL
N—CBA N—CBA
H r H

A method for preparing a conjugate comprising a cell-binding agent (CBA}.)’D

, O

conjugated to a cytotoxic compound with a linking group, the method /
comprising reacting the CBA with an imine-containing cytotoxic copipound, an
imine reactive reagent, and a bifunctional crosslinking agent compﬁsing the

linking group to form the conjugate.

The method of claim 10, wherein the CBA is contacted wit;fthe imine-
containing cytotoxic compound and the imine reactive rgaigent to form a first
mixture; and the first mixture is then contacted with the bifunctional crosslinking
agent to form the conjugate. /
/
/
The method of claim 11, wherein the bifuctional crosslinking agent is contacted
with the first mixture immediately after the formation of the first mixture.
The method of any one of claims 10-12, fﬁrther comprising purifying the
Y

. )
conjugate. /

!f'
A method for preparing a conjugg;é comprising a cell-binding agent (CBA)
conjugated to a cytotoxic comppund with a linking group, the method

comprising: /
/

a) reacting a modifigﬁd"jcytotoxic compound with a bifunctional crosslinking
agent comprisip*éjthe linking group, a group reactive with the CBA (such
as a thiol grgﬁi), a maleimide group, a haloacetamide group, or an amine
group), and a group reactive with the modified cytotoxic compound, to
form qa,sfécond modified cytotoxic compound covalently bonded to a
resigl‘f:e of the bifunctional crosslinking agent, wherein the residue
g@ﬁprises the linking group and the group reactive with the CBA;

Wher?i% the modified cytotoxic compound is represented by one of the following

fox;ﬁ;(ulas, or a pharmaceutically acceptable salt thereof:

¢

/

Y X\ Y
/ \ _/
R\ 2z > "hA—-D—L—D‘——A;@/\N % rz R
RZ"%:}/N\W Re Re w-N R,
Rs' R¢' @ Rs Rs
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RA Ry
RTS8 's s> e
iy ,
wherein:
Y is a leaving group, and is a sulfite (HSO3, HSO; or a salt of HSO5',

S0;* or HSO, formed with a cation), metabisulfite (H,S,Os or a § t of $,05>
formed with a cation), mono-, di-, tri-, and tetra- thlophosphatef(PO;SHg,
PO,S,H,, POS;H,, PS,H, or a salt of POsS™, PO,S,*, POS3 j;r PS,> formed
with a cation), thio phosphate ester (R'O),PS(OR), R'S-, Ii‘SO RISO,, RSO,
thiosulfate (HS,Os or a salt of 8203 formed with a c?tlon), dithionite (HS,O, or
a salt of S,04” formed with a cation), phosphoroditfi}oate (P(=S)(OR*)(S)(OH)
or a salt thereof formed with a cation), hydroxanilc acid (R¥ C(=0O)NOH or a salt
formed with a cation), formaldehyde sulfoxylate (HOCH,SO; or a salt of
HOCH,SO, formed with a cation, such aS“ HOCH2502 Na*) or a mixture thereof,
wherein R' is a linear or branched alky} havm g 1 to 10 carbon atoms and is
substituted with at least one substl/t,uent selected from N(RJ)z, -CO,H, -SOsH,
and -PO;H; R’ can be further og;fbnally substituted with a substituent for an alkyl
described herein; R is a lineaf?ibf branched alkyl having 1 to 6 carbon atoms; R
is a linear, branched or cyﬂhc alkyl, alkenyl or alkynyl having 1 to 10 carbon
atoms, aryl, hetcrocyclirl or heteroaryl;

X’ is selectgd from -H, an amine-protecting group, an optionally
substituted hneaf "branched or cyclic alkyl, alkenyl or alkynyl having from 1 to
10 carbon atofhs a polyethylene glycol unit -(CH,CH,0),-R", an optionally
substituted” aryl having 6 to 18 carbon atoms, an optionally substituted 5- to 18-
membe,ré{i heteroaryl ring containing one or more heteroatoms independently
selecfed from nitrogen, oxygen, and sulfur, and an optionally substituted 3- to
Lg-membered heterocyclic ring containing 1 to 6 heteroatoms independently
selected from O, S, N and P;

Y’ is selected from -H, an oxo 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
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selected from nitrogen, oxygen, and sulfur, an optionally substituted 3 to 18-
membered heterocyclic ring having 1 to 6 heteroatoms;
R®is -H or a substituted or unsubstituted linear or branched alkyl Having

1 to 4 carbon atoms;

glycol unit -(OCH,CH,),-R", halogen, guanidinium [-NH(CENH)NH,], -OR, -
NR’R”’, -NO,, -NCO, -NR’COR”’, -SR, a sulfoxide represented by -SOR’, a
sulfone represented by -SO,R’, a sulfonate -SO; M*, a fs{llfate -0SO;M™, a
sulfonamide represented by -SO,NR’R”’, cyano, an 4zido, -COR’, -OCOR’, -
OCONR'R’’;

R, for each occurrence, is independently selected from the group
consisting of -H, an optionally substituted {i/;l’éar, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 cagbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R®, an optionally substitugéd aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18—mempé{; heteroaryl ring containing one or more
heteroatoms independently select?éf from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently sélected from O, S, N and P;

R’ and R’’ are eac;}i{ndependently selected from -H, -OH, -OR, -NHR, -
NR,, -COR, an option}Xl/y substituted linear, branched or cyclic alkyl, alkenyl or
alkynyl having from/ to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R°, a?

having 1 to 6 heteroatoms independently selected from O, S, N and P;

d an optionally substituted 3-18-membered heterocyclic ring

n is an integer from 1 to 24;
W /s selected from C=0, C=S, CH,, BH, SO and SO,;
615 -H, -R, -OR, -SR, -NR’R"’, -NO, or, halogen;
Z and Z’ are independently selected from -(CHz)y-, -(CH3)y-CR7Rg-
2na = “(CH2)a-NRg-(CHa)na' -, -(CH2)w-O-(CH2)na- and -(CH3)p—S-(CHy)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,),-,
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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 £lycol
unit -(OCH,CH3),-;
A and A’ are the same or different, and are independently sele€ted from -
O-, oxo (-C(=0)-), -CRR’0O-, -CRR’-, -S-, -CRR’S-, -N(R5)- and -CRR’N(R5s)-,
R for each occurrence is independently -H or an optio
linear or branched alkyl having 1 to 10 carbon atoms;
D and D’ are the same or different, and are indepe}(dently absent or
selected from the group consisting of an optionally :V?Ztituted linear, branched
or cyclic alkyl, alkenyl or alkynyl having 1 to 10 cagbon atoms, an amino acid, a
peptide bearing 2 to 6 amino acids, and a polyet}}ﬁ;ne glycol unit (-OCH,CH,),-
L is absent, or when present, comprises the thiol group, or is a
polyethylene glycol unit (-OCH,CH;),-, é/ linear, branched or cyclic alkyl or
alkenyl having 1 to 10 carbon atoms?,/éhenyl group, a 3- to 18-membered

heterocyclic ring or a 5- to 18-memtbered heteroaryl ring having 1 to 6

heteroatoms independently selegted from O, S, N and P, wherein the alkyl,

alkenyl, phenyl, or heterocyclic or heteroaryl ring is optionally substituted; and,

b) reacting the second’fr'nodified cytotoxic compound with the CBA through
the group reactive with the CBA, at a pH of about 4 to about 9, to form

15.  The method of claim 14, wherein the group reactive with the CBA is a thiol

group, a malefmide group, a haloacetamide group, or an amine group.

16.  The methgd of claim 14, wherein the modified cytotoxic compound comprises a
thiol gyoup, and the group reactive with the modified cytotoxic compound is a

thiok-reactive group.

17. e method of claim any one of claims 14-16, wherein the modified cytotoxic
compound is produced by reacting an imine-containing cytotoxic compound
bearing the thiol group of the following formula with an imine reactive reagent in

a reaction mixture
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X'\ _JY‘

Ry’ Z'\/"_"Nj : :A-D—L—-D'-—A': : :N %2 Ry

R2' N~w Re . R W/N‘Q’Rz
Ry’ R4’ @ Rs  Rs

A—D—L—D'—A: K ,,%\:é_
zl'N\ KI Ij /N\Z

(I

Ry

R3'

Rs'

18.  The method of claim 17, further comprising purifying the modified cytotoxic

compound prior to step a).

19.  The method of any one of claims 14-18, further comprising purifying the second

modified cytotoxic compound prior to step b).

20.  The method of any one of claims 17-19, wherein the reaction mixture is stored

frozen before the frozen mixture is thawed and step a) is carried out.

21.  The method of any one of claims 17-20, further comprising storing the reaction

mixture of step a) frozen before thawing and before step b) is carried out.

22.  The method of any one of claims 14-21, wherein the bifunctional crosslinking

agent is bis-maleimidohexane or BMPEO.

23.  The method of any one of claims 2-22,
wherein the imine-containing cytotoxic compound is represented by any one of

the following formulas, or a pharmaceutically acceptable salt thereof:

XN\
R\ 2z /—"NJ@:A-D—L—D'—— ﬁ %.rz R4
RZ' N\W RG R5 W/N‘-Q-RZ
R4 Rj

Ry’ Ry O
Ry’ Ry
Ry 7N~ j@ ﬁ w7
dn
wherein:

X is selected from -H, an amine-protecting group, an optionally

substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to
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10 carbon atoms, a polyethylene glycol unit -(CH,CH,0),-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 substitu7/3- to

18-membered heterocyclic ring containing 1 to 6 heteroatoms indeperidently

selected from O, S, N and P; /

Y’ is selected from -H, an oxo group, an optionally subsfituted linear,
branched or cyclic alkyl, alkenyl or alkynyl having from 1 tcy’{o carbon atoms,
an optionally substituted 6- to 18-membered aryl, an opti}ﬁfally substituted 5- to
18-membered heteroaryl ring containing one or more E}éieroatoms independently
selected from nitrogen, oxygen, and sulfur, an opﬁgg‘glly substituted 3 to 18-
membered heterocyclic ring having 1 to 6 hetergg,t’oms;

R¢is -H or a substituted or unsubstitutg,d linear or branched alkyl having
1 to 4 carbon atoms; /

Ri, Ry, R3, Ry, Ri%, Ry’, R3” and Rf;’;’ are each independently selected from
the group consisting of -H, an optionyvf; substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having fr9ﬂ1 1 to 10 carbon atoms, a polyethylene
glycol unit -(OCH,CH,),-R°, ha}élgen, guanidinium [-NH(C=NH)NH,], -OR, -
NR’R”’, -NO,, -NCO, -NR’Q,€')F/R”, -SR, a sulfoxide represented by -SOR’, a
sulfone represented by —Sgﬁﬁ’, a sulfonate -SOs;M™, a sulfate -OSO;M*, a
sulfonamide representeg,if‘i)y -SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, -
OCONR’R’’ and th%ﬁ;lking group;

R, for ca?féccurrence, 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 -

,@),-R°, an optionally substituted aryl having 6 to 18 carbon atoms, an

optionally substituted 5- to 18-membered heteroaryl ring containing one or more
hetc:,}()atoms independently selected from nitrogen, oxygen, and sulfur, or an
0 t/ionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
eteroatoms 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, alkeny! or

alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

170



WO 2012/112687 PCT/US2012/025257

(CH,CH,0),-R®, and an optionally substituted 3-18-membered heterocyclic I‘il)/
having 1 to 6 heteroatoms independently selected from O, S, N and P; /

n is an integer from 1 to 24; /
W is selected from C=0, C=S, CH,, BH, SO and SO,; /
Rgis -H, -R, -OR, -SR, -NR’R”’, -NO,, or halogen; /

Z and Z’ are independently selected from -(CHj),:-, —(CH;,()“;’-CR7R8—
(CH2)ua'-, -(CH2)5-NRo-(CH2)na'-, -(CHz)w-O-(CHz)ny'- and ’((;ﬁZ)n’“s’(CHZ)na"';

n’ and na’ are the same or different, and are selectec{;fgbm 0,1,2and3;

R7 and Rg are the same or different, and are each iﬁéependently selected
from -H, -OH, -SH, -COOH, -NHR’, a polyethylene ggy‘i{ol unit -(OCH,CH,),-,
an amino acid, a peptide unit bearing 2 to 6 amino agfés, an optionally
substituted linear, branched or cyclic alkyl havingff;om 1 to 10 carbon atoms;

Ry is independently selected from -H, a}f i)ptionally substituted linear,
branched or cyclic alkyl having from 1 to lgé‘;rbon atoms, a polyethylene glycol

/
£

unit -(OCH>CH2),-; /

A and A’ are the same or differefﬂ and are independently selected from -
O-, oxo (-C(=0)-), -CRR’O-, -CRR’ ;, -S- -CRR’S-, -N(Rs)- and -CRR’N(R5s)-,

Rs for each occurrence is mdependently -H or an optionally substituted
linear or branched alkyl havmg;_.(l to 10 carbon atoms;

D and D’ are the samé\for different, and are independently absent or
selected from the group conS1st1no of an optionally substituted linear, branched
or cyclic alkyl, alkenyl er alkynyl having 1 to 10 carbon atoms, an amino acid, a
peptide bearing 2 to Gf.ammo acids, and a polyethylene glycol unit (-OCH,CH,),-;

Lis absen;t;;“‘!(l)r when present, comprises the thiol group, and is a
polyethylene gyéol unit (-OCH>CH3),-, a linear, branched or cyclic alkyl or
alkenyl hav{jn‘g 1 to 10 carbon atoms, a phenyl group, a 3- to 18-membered
heterocyq;i‘é ring or a 5- to 18-membered heteroaryl ring having 1 to 6

/
heteroa}téms independently selected from O, S, N and P, wherein the alkyl,
alkep’}/ll, phenyl, or heterocyclic or heteroaryl ring is optionally substituted.

24. 7‘;&: method of claim 23, wherein the imine-containing cytotoxic compound is

/represented by any one of the following formulas:
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wherein:
L’, L, and L"”’ are the same or different, and, dre independently selected
from -H, an optionally substituted linear, branchedgr cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbon atoms, a po}g{ethylene glycol unit -
(OCH,CH,),-R", halogen, guanidinium [-N (é=NH)NH2], -OR, -NR’R”’, -NO3,
-NR’COR”’, -SR, a sulfoxide represented;lz
SO,R’, a sulfonate -SO3M, a sulfate -(38’63M, a sulfonamide represented by -
SO,NR’R’’, cyano, an azido, —COR’ -OCOR’ -OCONR’R”’;
Mis-Hora pharmaceutlc,ﬁly acceptable cation; and,

G is selected from -CH /jor -N-.

-SOR’, a sulfone represented by -

25.  The method of claim 24, the’modified cytotoxic compound, when present, is

represented by one of th;c’éollowin ¢ formulas, or a pharmaceutically acceptable

salt thereof:

The method of claim 23, 24, or 25, wherein one of L’, L”’, or L’ bears the thiol

group, while the others are -H.
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27. The method of claim 26, wherein L’ bears the thiol group, and L”” and L’*’ are -
H.

28. The method of any of claims 23-27, wherein A and A’ are both -O-; Rg is -(}Me;

and G is -CH-. y,
/
29.  The method of any one of claims 23-28, wherein the imine-containing’cytotoxic

7
Z

compound is represented by any one of the following formulas: /

ac
W/RX“SH
Z
Q(:N ¢ oA
G
N Re Rg
a10) /
wherein: /

/

W’ is absent, or when presgii, is selected from -CR°R® -, -O-, -0-C(=0)-,
-C(=0)-0-, -§-, -SO-, SOy, 9HS ,-CH;0-, -CH;NR", -O-(C=0)0-, -O-
(C=0)N(R")-, -N(R®)-, -N(R/)/C(—O)- -C(=0)-N(R%-, -N(R®)-C(=0)0-, -
N(C(=0)R*)C(=0)-, -N(C(EO)R®)-, -(0-CH,-CH,),-, -SS-, or -C(=0)-, or an
amino acid, or a peptldgfé:mg 2 to 8 amino acids;

R* is absent,f,d{ when present, is an optionally substituted linear, branched
or cyclic alkyl, alygnyl or alkynyl having 1 to 10 carbon atoms, an aryl bearing 6
to 10 carbon g};e‘{ns or a 3- to 8-membered hetereocyclic ring bearing 1 to 3
heteroatomsféi;lected from O, Nor S;

R,“” and R® are the same or different, and are selected from -H, a linear,

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

5-CH,-0),-R¥, wherein R¥ is a -H, a linear, branched cyclic alkyl having 1 to
carbon 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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branched alkyl having 1 to 6 carbon atoms;

n is an integer from 1 to 24.

30. The method of claim 29, wherein the modified cytotoxic compound, whe
present, is represented by one of the following formulas, or a pharmaceutically

acceptable salt thereof:

31. The method of claim 29 or 30, wherein:
Y is selected from -SO3M, -SO, ‘or -OSO;M;
M is -H or a pharmaceutically ?Z;ptable cation such as Na* or K*;

X’ is selected from the group/consisting of -H, -OH, a substituted or
unsubstituted linear, branched or gyclic alkyl, alkenyl or alkynyl having from 1
to 10 carbon atoms, phenyl, ar}g an amine-protecting group;

Y’ is selected from t;ré group consisting of -H, an oxo group, a
substituted or unsubstitut?g linear, branched or cyclic alkyl, alkenyl or alkynyl
having from 1 to 10 cg;g]on atoms;

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

W’ is abseiit, or selected from -O-, -N(R®)-, -N(R®)-C(=0)-, -
N(C(=0)R®)-, -8- or -CH,-S-, -CH,NR"*;

R* is dbsent or selected from a linear, branched or cyclic alkyl having 1 to
10 carbonAtoms;

¢is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to
10 cafbon atoms or -(CHz-CHz-O)n—Rk, wherein R¥ is a -H, a linear, branched
cy, lic alkyl having 1 to 6 carbon atoms, optionally bearing a secondary amino

IOIRIOZ)

e.g., -NHR') or tertiary amino (-NR group or a 5- or 6-membered

nitrogen containing heterocycle, such as piperidine or morpholine, wherein R

174




WO 2012/112687 PCT/US2012/025257

32.

33.

34.

35.

36.

37.

38.

39.

and R'® are each independently a linear, branched, or cyclic alkyl, alkenyl or
alkynyl having 1 to 10 carbon atoms;

G is selected from -CH- or -N-.
The method of any one of claims 29-31, wherein W’ is -N(R®)-.

The method of claim 32, wherein R° is -(CHg—CHz-O)n-Rk, wherein}{k isa-H,a
/

linear, branched cyclic alkyl having 1 to 6 carbon atoms. /
The method of claim 33, wherein R¥is -H or -Me, n is 4, andfqgﬁis 2.
/

The method of claim 34, wherein R* is a linear or branchgdfalkyl having 1to 6
carbon atoms. !,/f

s
The method of claim 34, wherein R* is -(CHz)p-(Clgszg)-, wherein Rf and R® are
each independently selected from -H or a linear oir branched alkyl having 1 to 4
/

carbon atoms; and pis 0, 1, 2 or 3. /
s
The method of claim 36, wherein R' and l‘ﬂ{,gware the same or different, and are

selected from -H and -Me; and p is 1. !/J

The method of any one of claims 2?»;7, wherein:
Y is -SOsM, -SO,M, or 2, sulfate -OSOsM; preferably -SOzM;
Mis-Hora pharmacq}fﬁcally acceptable cation (e.g., Na®);
X’ and Y’ are both ;H,
A and A’ are bot})f’fO-;
Re 1s -OMe; aQC{

y
R*is a linegf or branched alkyl having 1 to 6 carbon atoms.

/
The method of any one of claims 10-16 and 23-38, wherein the bifunctional

crosslinkingd }‘gent is:

a maleimido-based moiety selected from: N-succinimidyl 4-
(malei;;[‘faomethyl)cyclohexanecarboxylate (SMCC), N-succinimidyl-4-(N-
malQ{gﬁdomethyl)-cyclohexane-l—carboxy-(6—amidocaproate) (LC-SMCC), x-

leimidoundecanoic acid N-succinimidyl ester (KMUA), y-maleimidobutyric

acid N-succinimidyl ester (GMBS), e-maleimidocaproic acid N-
hydroxysuccinimide ester (EMCS), m-maleimidobenzoyl-N-hydroxysuccinimide
ester (MBS), N-(o-maleimidoacetoxy)-succinimide ester (AMAS), succinimidyl-

6-(B-maleimidopropionamido)hexanoate (SMPH), N-succinimidyl 4-(p-
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40.

41.

maleimidophenyl)-butyrate (SMPB), N-(p-maleimidophenyl)isocyanate (PMPI)
N-succinimidyl-4-(4-nitropyridyl-2-dithio)butanoate; or,

a haloacetyl-based moiety selected from: N-succinimidyl-4-(iodoacetyl)-
aminobenzoate (SIAB), N-succinimidyl iodoacetate (SIA), N-succinimifdg/l
bromoacetate (SBA), and N-succinimidyl 3-(bromoacetmnido)propiqn’gte
(SBAP), bis-maleimidopolyethyleneglycol (BMPEOQ), BM(PEO)Z};éJM(PEO)g,,
N-(B-maleimidopropyloxy)succinimide ester (BMPS), S—maleigﬂzlovaleﬁc acid
NHS, HBVS, 4-(4-N-maleimidophenyl)-butyric acid hydraz@fdéHCl (MPBH),
Succinimidyl-(4-vinylsulfonyl)benzoate (SVSB), dithiobigﬂlaleimidocthane
(DTME), 1,4-bis-maleimidobutane (BMB), 1,4—bismal¢j1§ﬁdyl-2,3-
dihydroxybutane (BMDB), bis-maleimidohexane (BM?I), bis-maleimidoethane
(BMOE), sulfosuccinimidyl 4—(N-maleimido—met?,ﬁf)cyclohexane- 1-carboxylate
(sulfo-SMCC), sulfosuccinimidyl(4-iodo-acetylyaminobenzoate (sulfo-SIAB), m-
maleimidobenzoyl-N —hydroxysulfosuccinin{j,&é ester (sulfo-MBS), N-(y-
maleimidobutryloxy)sulfosuccinimde estt;f isulfo-GMBS), N-(e-
maleimidocaproyloxy)sulfosuccimido e‘sier (sulfo-EMCS), N-(%-
maleirnidoundecanoyloxy)sulfosucgiffimide ester (sulfo-KMUS),
sulfosuccinimidyl 4—(p—maleinﬁdgi;henyl)butyrate (sulfo-SMPB), CX1-1, sulfo-
Mal and PEG,-Mal. ///

The method of any one of Ql’gims 23-38, wherein the bifunctional crosslinking
agent is selected from the’ group consisting of SMCC, Sulfo-SMCC, BMPS,
GMBS, SIA, SIAB, Nfs/uccinimidyl-4-(4-nitropyn'dyl-2-dithio)butanoatc, bis-
maleimidohexane ?f BMPEO.

The method of ;aefi’y one of claims 23-40, wherein the modified CBA, when

present, is:
[¢]
é \/<:>\'r"
| N—CBA
o o
b

0
0
H H H
| w N\/u\ N N—CBA
N N
Y Y Y Y
) 0 0 o ’
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PyS

,Iff
..-",/ |
©_N__S. N-CBA
I N S
;‘f‘j / O 9
/ S04
N, S N-CBA
/ | S S
f’f 4 0
/ X X = H or NO,

/ '
/, N\ S\SMN‘CBA
T
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Q o)
AN AN O
Q © N H—cBA
0

BM(PEG); 3
0 /

0 /
:Qo BMH O

, O

o) o)
B r\/U\ l\)k !;,»;L;f
N—CBA N—CBA
H r Ho

42. A method for preparing a conjugate comprising a ;céil-binding agent (CBA)
conjugated to a cytotoxic compound with a hnkrng group, the method
comprising reacting a second modified cytogp"fiic compound with the CBA ata
pH of about 4 to about 9, wherein the secg’fili modified cytotoxic compound
comprises:

a) a residue of a bifunctional cgd";slinking agent bonded to the cytotoxic
compound, and the residgé)gléomprises the linking group and a reactive
group selected from a }:ééctive ester and a thiol-reactive group, and,

b)  agroup represented_fﬂ;:

/ H
S

Y

wherein: f,f"/
Yisa l;é@ing group, and is a sulfite (HSOs3, HSO; or a salt of HSOs',

SOs* or HS'_; formed with a cation), metabisulfite (H,S,0s or a salt of $,05%
formed WIth a cation), mono-, di-, tri-, and tetra- thiophosphate (PO3;SHj3,
POQS%H;, POS;3H,, PS4H; or a salt of PO;S™, PO,S,”, POS;™ or PS4* formed
witha cation), thio phosphate ester (R'0);PS(OR’), RS-, R'SO, R'SO,, RiSO,
;h‘”'i;sulfate (HS,03 or a salt of S,05> formed with a cation), dithionite (HS,04 or

/ !a salt of $,0,> formed with a cation), phosphorodithioate (P(=S)(OR¥)(S)(OH)
or a salt thereof formed with a cation), hydroxamic acid (Rk’C(=O)NOH or a salt
formed with a cation), formaldehyde sulfoxylate (HOCH,SO, or a salt of
HOCH,SO, formed with a cation, such as HOCH,SO, Na") or a mixture thereof,

wherein R' is a linear or branched alkyl having 1 to 10 carbon atoms and is
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substituted with at least one substituent selected from -N(R”),, -CO,H, -SO3H,
and -POzH; R' can be further optionally substituted with a substituent for an
described herein; R’ is a linear or branched alkyl having 1 to 6 carbon atomss; R¥
is a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 cafion

atoms, aryl, heterocyclyl or heteroaryl. /

43. The method of claim 42, wherein the second modified cytotoxic }c‘%mpound is
f;'
produced by reacting an imine reactive reagent with an imine -containing

cytotoxic compound bearing the linking group and the reactlve group.

44.  The method of claim 42 or 43, further comprising punfymo the second modified

cytotoxic compound prior to reacting with the CBA.

45.  The method of any one of claims 42-44, whereinf,t};e reactive ester is selected
from the group consisting of N -hydroxysuccir}if;nde ester, N-hydroxy
sulfosuccinimide ester, nitrophenyl ester, c}iﬁ;trophenyl ester, tetrafluorophenyl
ester, sulfo-tetraflurophenyl ester, and pgrﬁaﬂuorophenyl ester.

46. The method of any one of claims 42;44, wherein the reactive ester is N-

. 7
hydroxysuccinimide ester. s

/
47.  The method of any one of claims 42-44, wherein the thiol-reactive group is
selected from the group co;}s/isting of maleimido, vinylpyridine, vinyl sulfone,

vinyl sulfonamide, a halp%{cetyl—based group and a disulfide group.

f”h

/
48.  The method of any on“é of claims 42-44, wherein the thiol-reactive group is
maleimido, haloacetamldo or -SSR¢, wherein R? is a linear or branched alkyl
having 1 to 4 carbon atoms, phenyl, nitrophenyl, dinitrophenyl,

carboxymtrg,phenyl, pyridyl, 2-nitropyridyl, 4-nitropyridyl, or 3-carboxy-4-
nitropyrigﬁ.

\:’j
49.  The r:;éihod of any one of claims 14-48, wherein the second modified cytotoxic

coryéound is represented by any one of the following formulas:

Y
Ri\  z. > NH A~D—L——D‘—A';C(
Ry’ N\W /N\Q

R" Ry (Ia)
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R3'W mA“D L—D'~— Ii //éj- R
Sz wN~z

(I1a")

or a pharmaceutically acceptable salt thereof, wherein:

Y is a sulfite (HSO3, HSO; or a salt of HSOs", SOs* or HSO, formed
with a cation), metabisulfite (H,S,Os or a salt of 82052' forrnecy with a cation),
mono-, di-, tri-, and tetra- thiophosphate (PO;SH3, POzszH?fli’OS3H2, PSH, ora
salt of PO3S*, PO,S,>, POS;> or PS> formed with a catron), thio phosphate
ester (R'0),PS(ORY), R'S-, R'SO, R'SO;, R'SO3, thlosul‘fate (HS,05 or a salt of
8203 formed with a cation), dithionite (HS,04 or afsalt of §,04* formed with a
cation), phosphorodithioate (P(=S)(ORk )(S)(OI;L)"or a salt thereof formed with a
cation), hydroxamic acid (R* C(=O)NOH or &§21t formed with a cation),
formaldehyde sulfoxylate (HOCH.SO, or ! salt of HOCH,SO; formed with a
cation, such as HOCH,SO, Na*) or a n}fture thereof, wherein R’ is a linear or
branched alkyl having 1 to 10 carbonxatoms and is substituted with at least one
substituent selected from -N(RJ)Z,E;COzH, -SOsH, and -POsH; R' can be further
optionally substituted with a sgb'gfiment for an alkyl described herein; R is a
linear or branched alkyl hav;i.n"e;’> 1 to 6 carbon atoms; R is a linear, branched or
cyclic alkyl, alkenyl or alkgrnyl having 1 to 10 carbon atoms, aryl, heterocyclyl or
heteroaryl; f/’j

X' is select(;d’ from -H, an amine-protecting group, the linking group with
the reactive groqpff!{)onded thereto, an optionally substituted linear, branched or
cyclic alkyl, %Ll’gicnyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unig;"?(jCHZCHzO)n—Rc, an optionally substituted aryl having 6 to 18 carbon
atoms,}rf ;optionally substituted 5- to 18-membered heteroaryl ring containing
one of more heteroatoms independently selected from nitrogen, oxygen, and
su}ﬁr and an optionally substituted 3- to 18-membered heterocyclic ring
c{ﬁntalmng 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
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ring containing one or more heteroatoms independently selected from nitrogel}/
oxygen, and sulfur, an optionally substituted 3- to 18-membered heterocyclife‘[
ring having 1 to 6 heteroatoms; !/

R is -H or a substituted or unsubstituted linear or branched a]lgylfhaving
1 to 4 carbon atoms, or the linking group with the reactive group bq;récd thereto;

Ri, Ry, R3, Ry, Ry°, Ry, R3’ and Ry are each independenp:lyffselected from
the group consisting of -H, an optionally substituted linear, bre}tféhed or cyclic
alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms,xaf;polyethylene
glycol unit -(OCH,CH,),-R°, halogen, guanidinium [—NH(é=NH)NH2], -OR, -
NR’R’”’, -NO,, -NCO, -NR’COR”’, -SR, a sulfoxide rc;pé;:sented by -SOR’, a
sulfone represented by -SO;R’, a sulfonate -SOg'M*,»é sulfate -OSO;M*, a
sulfonamide represented by -SO,NR’R”’, cyano, /aﬁ azido, -COR’, -OCOR’, -
OCONR’R", and the linking group with the reactive group bonded thereto;

R, for each occurrence, is independentiy selected from the group
consisting of -H, an optionally substituted/ﬁnear, branched or cyclic alkyl,
alkeny! or alkynyl having from 1 to 10 c’érbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R", an optionally subsgitﬂted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-mqrﬁi)ered heteroaryl ring containing one or more
heteroatoms independently sel;ééed from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to }Simembered heterocyclic ring containing 1 to 6
heteroatoms independentl_y/selected from O, S, N and P;

R’ and R’ are g;ééh independently selected from -H, -OH, -OR, -NHR, -
NR,, -COR, an optiqn';llly substituted linear, branched or cyclic alkyl, alkenyl or
alkynyl having fr?m 1 to 10 carbon atoms, a polyethylene glycol unit -
(CHQCHZO)D-%?: and an optionally substituted 3- to 18-membered heterocyclic
ring having 1to 6 heteroatoms independently selected from O, S, N and P;

n 1san integer from 1 to 24;

W is selected from C=0, C=S, CH,, BH, SO and SO,;
Resis -H, -R, -OR, -SR, -NR’R”’, -NO,, halogen or the linking group with
t}}}e“ieactive group bonded thereto;
f Z and Z’ are independently selected from -(CHy)y -, -(CH,),-CR7Rg-
/ (CH2)na-, -(CH2)w-NRo-(CH2)na -, -(CH2)w-O-(CH2)a- and -(CHz2)y—S-(CHz)na'-;
/ n’ and na’ are the same or different, and are selected from 0, 1, 2 and 3;
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50.

R7 and Rg are the same or different, and are each independently selecte

from -H, -OH, -SH, -COOH, -NHR’, a polyethylene glycol unit -(OCH,CH

n s

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 substitutéd linear,
branched or cyclic alkyl having from 1 to 10 carbon atoms, a po;yéthylcne glycol
unit -(OCH2CH2),-; *

A and A’ are the same or different, and are 1ndependéntly selected from -
O-, oxo (-C(=0)-), -CRR’O-, -CRR’-, -S-, -CRR’S-, —NR5 and -CRR’N(Rs)-;

R;s for each occurrence is independently -H or,e{rll optionally substituted
linear or branched alkyl having 1 to 10 carbon ators;

D and D’ are the same or different, andjgxfe independently absent or
selected from the group consisting of an opti!i,@diflally substituted linear, branched
or cyclic alkyl, alkenyl or alkynyl havingfl"’to 10 carbon atoms, an amino acid, a
peptide bearing 2 to 6 amino acids, anc;.fé polyethylene glycol unit (-OCH2CH;),-
! . . . ;'/ . .

L is absent, the linking group with the reactive group bonded thereto, a
polyethylene glycol unit (-OCH;CHZ)D—, a linear, branched or cyclic alkyl or
alkenyl having 1 to 10 carboh atoms, a phenyl group, a 3 to 18-membered
heterocyclic ring or a 5- tf) 18-membered heteroaryl ring having 1 to 6
heteroatoms 1ndependent1y selected from O, S, N and P, wherein the alkyl or
alkenyl is opnonal}/y substituted with the linking group with the reactive group
bonded ther: eto,ipi'xenyl or heterocyclic or heteroaryl ring can be optionally
substituted, yyfflarein the substituent can be the linking group with the reactive

group bongi’éd thereto;

The mc{hod of claim 49, wherein L is absent, or is selected from an optionally

subsntuted phenyl group and an optionally substituted pyridyl group, wherein the
/

p}{enyl and the pyridyl group bears the linking group with the reactive group

4 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 linear, branched
or cyclic alkyl or alkenyl having from 1 to 6 carbon atoms and bearing the

linking group with the reactive group bonded thereto.
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51. The method of claim 49, wherein the cytotoxic compound bonded to the linking
group with the reactive group attached thereto is represented by any one of ph/e

following formulas:

wherein:

L’, L, and L’ are the same og,-different, and are independently selected

from -H, an optionally substituted hne;.r branched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbgrf;toms, a polyethylene glycol unit -
(OCH»CH,),-R¢, halogen, guaméinium [-NH(C=NH)NH;], -OR, -NR’R"’, -NO,,
-NR’COR”’, -SR, a sulfoxide :;epresented by -SOR’, a sulfone represented by -
SO;R’, a sulfonate -SO3I}4’;Ka sulfate -OSO3M, a sulfonamide represented by -
SO,NR’R’’, cyano, ar}::;é;ido, -COR’, -OCOR’, -OCONR’R’’ and the linking
group with the reacjtf\;;e group bonded thereto, provided only one of L’, L’’, and
L’” is the linking’éroup with the reactive group bonded thereto;

Mis -Hor a pharmaceutically acceptable cation; and,

G igﬁ”gelected from -CH- or -N-.

gf

52. The mq}ﬁbd of claim 51, wherein one of L’, L*’, or L’ is the linking group with

the g@éctive group bonded thereto, while the others are -H.

53. Thc method of claim 52, wherein L’ is the linking group with the reactive group

/ﬁbonded thereto, and L’ and L’’” are -H.

54/ 'The method of claim 52 or 53, wherein A and A’ are both -O-, R¢ is -OMe, and
/ .
G is -CH-.
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55. The method of claim 52, 53, or 54, wherein L’ is represented by the following
formula:
-W’-R*-V-R-J,
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)-O-, -S-, -SO-, -SO;- , -CH;-S-, -
CH,0-, -CH,NR*-, -0-(C=0)0-, -O-(C=0)N(R")-, -N(R)-, -N(R?)-C(—O)- -
C(=0)-N(R®)-, -N(R®)-C(=0)0-, -N(C(=0)R*)C(=0)-, -N(C(-O)Re)— -(O-CHz-
CH,).-, -SS-, or -C(=0)-, or an amino acid, or a peptide hayfng 2 to § amino
acids; f;j

R* and R? are the same or different, and are each independently absent or
an optionally substituted linear, branched or cycli(; ;gikyl, alkenyl or alkynyl
having 1 to 10 carbon atoms, an aryl bearing 6 tef/ 10 carbon atoms or a 3- to 8-
membered hetereocyclic ring bearing 1 to 3 pé;eroatoms selected from O, N or S;

R® and R® are the same or differ?ﬁgnd are selected from -H, a linear,
branched or cyclic alkyl, alkenyl or alk/ynyl having 1 to 10 carbon atoms or -
(CH’;'CH'}'O)H-RK wherein R* is a —Hja linear, branched cyclic alkyl having 1 to
6 carbon atoms, optionally bearmg’ a secondary amino (e.g., -NHR'"") or tertiary
amino (-NR'*'R'%?) group or a ,5 or 6-membered nitrogen containing
heterocycle, such as plperldlﬁe or morpholine, wherein R'®! and R'® are each
independently a linear, tz;anched or cyclic alkyl, alkenyl or alkynyl having 1 to
10 carbon atoms; preiieif;ibly, R and R'®are each independently a linear or
branched alkyl haviﬁi 1 to 6 carbon atoms;

nisan 1nteger from 1 to 24;

J compnses the reactive group bonded thereto, and is selected from a
maleirmdg, ‘2 haloacetamido, -SH, -SSR¢, -CH,SH, -CH(Me)SH, -C(Me),SH,
and COI?: wherein -COE represents a reactive ester selected from, but not
hm1tgd to, N-hydroxysuccinimde ester, N-hydroxy sulfosuccinimide ester,
mtfophenyl (e.g., 2 or 4-nitrophenyl) ester, dinitrophenyl (e.g., 2,4-dinitrophenyl)

;fester, sulfo-tetraflurophenyl (e.g., 4-sulfo-2,3,5,6-tetrafluorophenyl) ester, and
pentafluorophenyl ester, and wherein R is -H or a substituted or unsubstituted
linear or branched alkyl having 1 to 4 carbon atoms, and,

R is selected from phenyl, nitrophenyl (e.g., 2 or 4-nitrophenyl),
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dinitrophenyl (e.g., 2 or 4-nitrophenyl), carboxynitropheny]1 (e.g., 3-carboxy-4,
nitrophenyl), pyridyl or nitropyridyl (e.g., 4-nitropyridyl).
56. The method of claim 55, wherein J is -SH, -SSR, a maleimide, or a N-

hydroxysuccinimide ester.

57. The method of claim 55 or 56, wherein: /
R® is -H or -Me; ix’ff
R is a linear or branched alkyl having 1 to 6 carbonﬁa’fgms or -(CH,-CH:-
0),-R%: ;‘f
:‘f

n is an integer from 2 to 8; and

R¥ is -H, -Me or -CH,CH,-NMe,. /

58.  The method of any one of claims 55-57, whereinjj 1s an amino acid or a peptide

. . . /
having 2 to 8 amino acids.

59.  The method of claim 58, wherein V is valigé;citrulline, gly-gly-gly, or ala-leu-

ala-leu. ' : /

60. The method of claim 55, 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),-RY; /
R* is a linear or brgri;:hed alkyl having 1 to 6 carbon atoms;
V is absent, -(O-CH,-CHy),-, -C(=0)-NH-, -S-, NH-C(=0)-;
RY is absent ora linear or branched alkyl having 1 to 4 carbon atoms; and

Jis -SH, -SSRY or -COE.

61.  The method of clalm 55, wherein:
W’ i5/20-, NR)- or -N(R®)-C(=0)-;
Re1s -H, -Me, or -(CH,-CH,-0),-Me;
;rif’is an integer from 2 to 6;
ff; R* is linear or branched alkyl bearing 1 to 6 carbon atoms;
; V and RY are absent; and
/,f ~ Jis-COE:
62., ;"f The method of claim 60 or 61, wherein -COE is N-hydroxysuccinimide ester.
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63.

64.

65.

66.

67.

68.

The method of claim 55, wherein L’ is represented by the following formula;
-W’-[CR1Ry1a-V-[Cylo-1-[CR3R4Jp-COE,

wherein:

Ry, Ry», and Ry are each independently -H or -Me;

Ry is -H, -Me, -SO;H, or -SO; M*, wherein M* is a pharmaceutically
acceptable cation;

a is an integers from 0-2, b is an integer from 0-3; anq;‘f

Cy is an optionally substituted 5-membered heteroggii:hc ring bearing an

N heteroatom, preferably Cy is

The method of claim 55 or 63, wherein W’ is -N(R®)-.

7
5
7

The method of claim 55, 63, or 64, %ﬁerein R® is -(CH,-CH,-0),.6- R, wherein

R¥ is a -H, a linear, branched cyclgdﬁalkyl having 1 to 6 carbon atoms.
/
The method to claim 53, 63, 6/4% or 65, wherein V is -S- or -SS-.

The method of claim 55, 6%;’%4, 65, or 66, wherein L’ is represented by the

7

following formula: /
- Nyf[CRIHRZ"]a-S-[CRy’R4“]b-COE.

The method to clalm 55, 63, 64, 65, 66, or 67, wherein the cytotoxic compound

bonded to the 11nléng group with the reactive group attached thereto is:

a‘

/ 0
f/o\/\O/\’o\/\N/\K S/\/\Irop

é’wﬁﬁ’%
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T

/

éQ@( Dﬁr% //

wherein Y is -SO;M, and M is H or a pharmaceutically acceptable Aation.

Vi
69.  The method of claim 55, 63, 64, 65, or 66, wherein L’ is repregﬁhted by the
following formula: ;“f
- NR*[CR,Ry],-8-Cy-[CR3Ry Jy-COE/

70. The method of claim 55, 63, 64, 65, 66, or 68, Whereip‘”‘ihe cytotoxic compound
[!’
bonded to the linking group with the reactive group‘attached thereto is:

wherein Y is -SO3M, and M is -H or a pharmaceutically acceptable cation.

71.  The method of claim 49, 51, or 55, wherein the cytotoxic compound bonded to
the Iinkingfg:roup with the reactive group attached thereto is represented by any

one of the following formulas:

Vd RX
‘{:" wl e \S .._Zs
£ {f:
/ r ' '
Y, \ _/Y
A X A %
7
/ ’ Ré %
(VHIa") , or
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wherein:
Y is selected from -SOs;M, -SO.M or -OSO:M;

M is -H or a pharmaceutically acceptable cation sy¢h as Na* or K*;

X is selected from the group consisting of -H, ;OH, a substituted or
unsubstituted linear, branched or cyclic alkyl, a]kenyf;r alkynyl having from 1
to 10 carbon atoms, phenyl, and an amine—protec}ing group;

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

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

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

R* is absent or selecte ;om a linear, branched or cyclic alkyl having 1 to
10 carbon atoms; f

R%is-H, a Iinearz/ﬁ/ranched or cyclic alkyl, alkenyl or alkynyl having 1 to
10 carbon atoms or -(gﬁz-CHZ—O)n—Rk, wherein R¥is a -H, a linear, branched
cyclic alkyl havingﬁffto 6 carbon atoms, optionally bearing a secondary amino
(e.g., -NHR'") gfiertiary amino (-NR'*'R'®) group or a 5- or 6-membered
nitrogen cont?iﬂing heterocycle, such as piperidine or morpholine, wherein R'%!
and R'® apge”’éach independently a linear, branched, or cyclic alkyl, alkenyl or
alkynyl pé;ing 1 to 10 carbon atoms;

f;G is selected from -CH- or -N-;

/  Zis -H, or is selected from any one of the following formulas:
Q

/ L

(al);
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wherein:
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q is an integer from 1 to 5; preferably q is 2;
n is an integer from 2 to 6; preferably nis 4;

Dis -H or -SO;M;

M is -H or a pharmaceutically acceptable cation, such as Na* or/K".

72.  The method of claim 71, wherein Z° is represented by any one of the’ following

formulas: /

/
/

73. /The method of claim 71 or 72, wherein W’ is -N(R°®)-.

74 The method of claim 73, wherein R® is -(CHZ-CHZ-O),,-R]‘, wherein R¥is a -H, a

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

75.  The method of claim 74, wherein R* is -H or -Me, n is 4, and q is 2.
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76.

77.

78.

79.

80.

81.
82.
83.

84.

85.

86.

The method of claim 75, wherein R* is a linear or branched alkyl having 1 to 6

carbon atoms.

The method of claim 75, wherein R* is -(CHz)p-(CRng)-, wherein Rf ari/d"/i{g are

each independently selected from -H or a linear or branched alkyl hayfflg l1to4
/

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

}/

The method of claim 77, wherein Rf and R® are the same or diffé}ent, and are

i

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

The method of any one of claims 71-78, wherein: ,
Y is -SO:M; /
M is -H or a pharmaceutically acceptable cglt’i;)n (e.g., Na®);
X’ and Y’ are both -H;
A and A’ are both -O-;
R¢ is -OMe; and

R” is a linear or branched alkyl héfving 1 to 6 carbon atoms.

The method of any one of claims 49—78, wherein Y is selected from -SOsM, -
SO,M and a sulfate -OSOs;M.

The method of claim 80, whe_réin Y is -SOsM.
The method of any one of_,éiaims 80-81, wherein M is -H, Na* or K*.

The method of any ongb"éf claims 49-82, wherein W, when present, is C=0.

The method of anyf,é}le of claims 49-83, wherein Z and Z°, when present, are -

CH,-.

/
The method{\o”f any one of claims 49-84, wherein X’ is selected from the group
consistingfc;f -H, -OH, an optionally substituted linear, branched or cyclic alkyl,
alkeny_‘l,x%r alkynyl having from 1 to 10 carbon atoms, phenyl, the linking group

Witl};file reactive group bonded thereto, and an amine-protecting group.

/
The method of claim 85, wherein X’ is -H, -OH, -Me or the linking group with
s

' the reactive group bonded thereto.

The method of claim 86, wherein X’ is -H.
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88.  The method of any one of claims 49-87, wherein Y’ is selected from the group
consisting of -H, an oxo group, a substituted or unsubstituted linear, branched 4r

cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms.
89. The method of claim 88, wherein Y’ is -H or oxo.
90. The method of claim 89, wherein Y’ is -H.

91.  The method of any one of claims 49-90, wherein A and A’ are ’t/l}e same or
different, and are selected from -O-, -S-, -NRs-, and oxo -(C;@)‘.

92. The method of claim 91, wherein A and A’ are the same q;fiiifferent, and are

/
selected from -O- and -S-. /
93. The method of claim 92, wherein A and A’ are -O-,'/ ,ff

94.  The method of any one of claims 49-93, whereigfé and D’, when present, are the
same or different, and are independently selegfé;d from a polyethylene glycol unit
(-OCH,CH,),, wherein n is an integer fron}ff 1 to 24, an amino acid, a peptide
bearing 2 to 6 amino acids, or a linear, 9{;nched or cyclic alkyl, alkenyl or
alkynyl having 1 to 10 carbon atoms,,;&herein the alkyl, alkenyl and alkynyl are
optionally substituted with one or/;ﬁ/;re substituents independently selected from
the group consisting of haloget};‘{OR, -NR’COR”’, -SR and -COR’.

/
95.  The method of claim 94, wl}érein D and D’ are linear or branched alkyl bearing 1

to 4 carbon atoms. ///

/
96.  The method of claim 49, 50, 51, or 71, wherein:

W is C=O;;,/
Ri Ry, 1}1 Ry, Ry and Ry’ are -H;
one of/R3, or Ry’ is optionally the linking group with the reactive group
bonded thereto and the other is -H;
¢ 1s -OMe;
/ Zand Z’ are -CH,-;
X’ is -H;
Y’ is -H; and
A and A’ are -O-.
97.  The method of any one of claims 49-96, wherein the linking group with the

reactive group attached thereto is any one in List 1.
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98.  The method of any one of claims 1-97, wherein the cytotoxic compound and the/

linking group portion of the conjugate is represented by any one of the follow{ng

formulas:
Ry’ \)" A—D—L—D'—
Ry' j:j: ;CL /N\Q-
Ry" Ry (Iv")
Ry' Ri'y R/ Ry
Ry A—D—L—D'—A! Kéj‘ Rs
. 7Ny j: I /N\Z

(IIb')

or a pharmaceutically acceptable salt thereof, whgr"ein:

Y is a leaving group, and is a sulfite (11863, HSO; or a salt of HSOs',
SO or HSO, formed with a cation), metabisulfite (H,S,0s or a salt of $,05>
formed with a cation), mono-, di-, tri-, anﬁd";etra- thiophosphate (PO3SH3,
PO,S;H,, POS3H,, PS,H or a salt of PO5S*, PO,S,*, POS,™ or PS, formed
with a cation), thio phosphate ester (R'0),PS(OR"), RS-, RISO, R'SO,, R'SO;,
thiosulfate (HS;Os3 or a salt of 52032 formed with a cation), dithionite (HS,O, or
a salt of S,0,> formed with a céiion), phosphorodithioate (P(=S)(ORk’)(S)(OH)
or a salt thereof formed Witp a cation), hydroxamic acid (Rk’C(=O)NOH or a salt
formed with a cation), foyﬁ;aldehyde sulfoxylate (HOCH,SO:; or a salt of
HOCH,SO, formed w.rth a cation, such as HOCH,SO, Na*) or a mixture thereof,
wherein R'is a linegl-f'j& branched alkyl having 1 to 10 carbon atoms and is
substituted with g/c’ieast one substituent selected from -N(R'),, -CO,H, -SO-H,
and -PO;3H; R’can be further optionally substituted with a substituent for an alkyl
described he?éin' R’ is a linear or branched alkyl having 1 to 6 carbon atoms; R
isa hnear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon
atoms, aryl heterocyclyl or heteroaryl;

if

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

95;ionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
fffrom 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 substituted

5- to 18-membered heteroaryl ring containing one or more heteroatoms
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independently selected from nitrogen, oxygen, and sulfur, and an optionally
substituted 3- to 18-membered heterocyclic ring containing 1 to 6 heteroatgfhs
independently selected from O, S, N and P; //

Y’ is selected from -H, an oxo group, the linking group, an opti;)nally
substituted linear, branched or cyclic alkyl, alkenyl or alkynyl havmo 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, oxygepfimd sulfur, an
optionally substituted 3- to 18-membered heterocyclic rIng having 1 to 6
heteroatoms;

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

Ri, Ry, R, Ry, Ry, Ry, R3” and Ry a{e each independently selected from
the group consisting of -H, an optionally{sii;stimted linear, branched or cyclic
alkyl, alkenyl or alkynyl having from P’to 10 carbon atoms, a polyethylene
glycol unit -(OCH,CH,),-R°, halog@fi guanidinium [-NH(C=NH)NH,], -OR, -
NR’R’’, -NO,, -NCO, —NR’COR,B';?; -SR, a sulfoxide represented by -SOR’, a
sulfone represented by -SOQR”.:','KA sulfonate -SO;M™, a sulfate -OSO; M*, a
sulfonamide represented by-"’;"S()gNR’R”, cyano, an azido, -COR’, -OCOR’, -
OCONR’R’’ and the lil?dﬁo group;

Mis-Hora Iylarmaceutlcally acceptable cation, such as Na*;

R, for cach é/ccurrence is independently selected from the group
consisting of -H,: an optionally substituted linear, branched or cyclic alkyl,
alkenyl or all;y;iyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CHgCHzQ);—RC, an optionally substituted aryl having 6 to 18 carbon atoms, an
optionglﬂr substituted 5- to 18-membered heteroaryl ring containing one or more

hete}zétoms independently selected from nitrogen, oxygen, and sulfur, or an

optlonally substituted 3- to 18-membered heterocyclic ring containing 1 to 6

/;ﬁeteroatoms 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 -

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

n is an integer from 1 to 24;

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

Reis -H, -R, -OR, -SR, -NR’R"’, -NO, halogen or the linkin%,«'group;

Z and Z’ are independently selected from ~(CHy)y-, -(Cszué‘ibR7Rg-
(CHp)na-, -(CH2)n-NRg-(CHz)pa -, -(CH3)p-O-(CHy)ya- and '(CI;I;)n"‘S‘(CHZ)na";

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

R7 and Rg are the same or different, and are each iqdépendently selected
from -H, -OH, -SH, -COQOH, -NHR’, a polyethylene glyggl unit -(OCH,CH,),-,
an amino acid, a peptide unit bearing 2 to 6 amino ac@:dé, an optionally
substituted linear, branched or cyclic alkyl having from 1 to 10 carbon atoms;

Ry is independently selected from -H, an;ci;)tionally substituted linear,
branched or cyclic alkyl having from 1 to 10 gé;'bon atoms, a polyethylene glycol
unit -(OCH,CH,),-:

A and A’ are the same or differepfj and are independently selected from -
O-, oxo (-C(=0)-), -CRR’O-, ~CRR’—J(,,;5S—, -CRR’S-, -N(R5)- and -CRR’N(Rs)-,

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

D and D’ are the samq{é} different, and are independently absent or
selected from the group czgxé{sting 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‘_,a"";nino acids, and a polyethylene glycol unit ((OCH,CHy)~

L is abscnt,jﬂ{é linking group, a polyethylene glycol unit (-OCH2CHy),-,
an optionally sugs"{ituted linear, branched or cyclic alkyl or alkenyl having 1 to
10 carbon atom“é, a phenyl group, a 3- to 18-membered heterocyclic ring or a 5-
to 18-mem‘9,é;ed heteroaryl ring having 1 to 6 heteroatoms independently
selected from 0O, S, N and P, wherein the alkyl or alkenyl is optionally
substigiiéd with the linking group; phenyl or heterocyclic or heteroaryl ring can
be gﬁiionally substituted, wherein the substituent can comprise the linking group.

99, Th/e method of claim 98, wherein Y is -SO,M, -SOsM, or -OSO;M.
100, / The method of claim 98 or 99, wherein L is absent, or is selected from an

optionally substituted phenyl group and an optionally substituted pyridyl group,
wherein the phenyl and the pyridyl group bears the linking group, or L is an
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101.

102.

103.

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

/

The method of claim 98 or 99, wherein the cytotoxic compound bondgd’to the

the linking group.

linking group is represented by any one of the following formulas: /

/

wherein:

£
Fd

L’,L’,and L’ are the samg,,é;f different, and are independently selected
from -H, an optionally substituted;,.li;ear, branched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 cagb’gn atoms, a polyethylene glycol unit -
(OCH,CH,),-R¢, halogen, gl}dﬁidinium [-NH(C=NH)NH,], -OR, -NR’R”’, -NO,,
-NR’COR™’, -SR, a sulfo;giée represented by -SOR’, a sulfone represented by -
SO,R’, a sulfonate -SQg]i’[, a sulfate -OSO3M, a sulfonamide represented by -
SO,NR’R’’, cyano, g:fijazido, -COR’, -OCOR’, -OCONR’R”’ and the linking
group, provided onl; oneof L', L’°, and L’”’ is the linking group; and
G is selected frem -CH- or -N-.

The methoglféf claim 101, wherein one of L’, L”’, or L’ is the linking group,

while thgféthers are -H.
/
The gfethod of claim 102, wherein L’ is the linking group, and L”” and L’ are -
0,/
j’f

104. /l‘he method of claim 102 or 103, wherein A and A’ are both -O-, R¢ is -OMe,

/
S.

and G is -CH-.

The method of claim 102, 103, or 104, wherein L’ is represented by the

following formula:
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106.

107.

;/

/

-W’-R*-V-R*-J, /

wherein: ’

W’ and V are the same or different, and are each independently alg‘sé’nt, or
selected from -CR'R° -, -0, -0-C(=0)-, -C(=0)-O-, --, -SO-, -S0z-, -CHy-S-, -
CH,0-, -CH,NR"®-, -O-(C=0)0-, -O-(C=0)N(R®)-, -N(R®)-, -N(Re)-C(—O)- -
C(=0)-N(R®)-, -N(R)-C(=0)0-, -N(C(=0)R*)C(=0)-, —N(C(-—O)Re)- -(O-CH;-
CHay)p-, -SS-, or -C(=0)-, or an amino acid, or a peptide having’ 2 to 8 amino
acids;

R* and R are the same or different, and are each i;,léependently absent or
an optionally substituted linear, branched or cyclic a]kylf, alkenyl, or alkynyl
having 1 to 10 carbon atoms, an aryl bearing 6 to 10 carbon atoms or a 3- to 8-
membered hetereocyclic 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,
branched or cyclic alkyl, alkenyl, or alkynyl ﬂaving 1 to 10 carbon atoms or -
(CHz-CHz-O)n—Rk, wherein R¥ is a -H, a‘vljﬁéar, branched cyclic alkyl having 1 to
6 carbon atoms, optionally bearing a gcéondary amino (e.g., -NHR'®") or tertiary
amino (-NR'”'R'%%) group or a 5- op%—membered nitrogen containing
heterocycle, such as piperidine ogr‘i;lorpholine, wherein R'®! and R'™ are each
independently a linear, branche”é, or cyclic alkyl, alkenyl or alkynyl having 1 to
10 carbon atoms; preferabl)l;fR101 and R'%* are each independently a linear or
branched alkyl having 1 fo 6 carbon atoms;

nisan integex}ﬁfifom 1 to 24; and

Jis covalel}ﬂgf linked to the CBA, and is selected from a succinimide, a
acetamido, -S-, -8S-, -CH,S-, -CH(Me)S-, -C(Me),S-, -NR°., -CH,NR°"-, -
NR®N-, and ~C(—O) wherein R® is -H or a substituted or unsubstituted linear

or branched alkyl having 1 to 4 carbon atoms.

/

The method of claim 105, wherein J is -S-, -SS-, a succinimide, or -C(=0)-.

;‘

The method of claim 105 or 106, wherein:
x’f R® is -H or -Me;

rJ
4

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

n is an integer from 2 to §; and

R* is -H, -Me or -CH,CH;-NMe,.
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108.

109.

110.

111.

112.

The method of any one of claims 105-107, wherein V is an amino acid or a

peptide having 2 to 8 amino acids. /j

£

The method of claim 108, wherein V is valine-citrulline, gly-gly-gly, or %}g-leu-

ala-leu. /
The method of claim 105, wherein: /;”‘j

W’ is -O-, -N(R®)- or -N(R%)-C(=0)-;

R® is -H, a linear or branched alkyl having 1 to 4 carbg.rir atoms, or -(CH,-
CH,-0),-R%;

R* is a linear or branched alkyl having 1 to 6 carbon atoms;
V is absent, -(O-CH,-CH,),-, -C(=0)-NH-, —S;,;‘f’-NH-C(=O)-;
RY is absent or a linear or branched alkyl h%y‘fng 1 to 4 carbon atoms; and

1is -S-, -SS-, or -C(=0)-. /

The method of claim 105, wherein: /
W’ is -O-, -N(R®)- or -N(R%)-C(=0)’;
R®is -H, -Me, or '(CHz-CHz-O)P“’i/Ie;
n is an integer from 2 to 6; /;’f

R” is linear or branched alkyl bearing 1 to 6 carbon atoms;
V and R are absent; an@""ﬁ

J is -C(=0)-. /

The method of claim 1053;{;herein L’ is represented by the following formula:
“W’-[CRpRy1i-V-[Cylo1-[CRy Ry Jo-C(=0)-,

wherein: J(,A!;

Ri, Ry, aﬁd Rz are each independently -H or -Me;

Ry is -g:ifj-Me, -SO;H, or -SO3 M, wherein M" is a pharmaceutically
acceptable q;zfion;

a lsan integers from 0-2, b is an integer from 0-3; and,

Cy is an optionally substituted 5-membered heterocyclic ring bearing an

N hgté}oatom, preferably Cy is
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113. The method of claim 105 or 112, wherein W’ is -N(R")-. //
114. The method of claim 105, 112, or 113, wherein R®is -(CHz-CHz-O)z_G-Rk, ;'/

wherein R* is a linear or branched alkyl having 1 to 6 carbon atoms. /

/

115.  The method to claim 105, 112, 113, or 114, wherein V is -S- or -SS-,”
116. The method of claim 105, 112, 113, 114, or 115, wherein L’ is rgﬁ}esented by the

following formula:

- NR*-[CR;"Rz"]a-S-[CR3 Ry I-C(=0)-. /*
117.  The method to claim 105, 112, 113, 114, or 115, wherg:if; the conjugate is:
/O\/\O/\/O\/\N’\KS“S/\/YNH?{&
0 O \i
N OMe MeO N-N
o o
— -r , Or
SOsH 4 _
OV\O’VO\/‘N’\K s’\)\n/'\‘—
r k]

wherein r is an 1nteger from 1 to 10, Y is -SOsM, and M is -H or a

pharmaceutigziﬁy acceptable cation.
118. The methziﬂ of claim 105, 112, 113, 114, 115, 116, or 117, wherein the antibody

is huMy9-6.
119. Thé/ method of claim 105, 112, 113, 114, or 115, wherein L’ is represented by the

_}féllowing formula:

/
j;’ - NR*-[CR;~R"],-S-Cy-[CR3-Ry ],-C(=0)-.
f/l
/
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120.  The method of claim 105, 112, 113, 114, 115, or 119, wherein the conjugate is;

(e]
B O D
/\KS

O\/\o/\/o\/\N (®) /
/
o} o /
p OMe Meomr ;;f/
0 0 /
if
/
r Jo,or
7
[ O T . ,!f
/O\/‘o’\/o\/‘N’);S ﬁ antibody

9@ ;

!

wherein r is an integer from 1 to 10, Y is -§®3M, and Mis-Hora
.//

r

2

pharmaceutically acceptable cation.

7
7
N

121. The method of claim 105, 112, 113, 1;152, 115, 119, or 120, wherein the antibody
7
is huMy9-6. J!/

F

122.  The method of claim 98, 99, or 31‘61, wherein the cytotoxic compound bonded to

the linking group is represengeé by the following formula:

/ w RX\S Al
ii(rf/
Y, ;’4 Z
/
A AU
) G
/ Re
/ (XHIbY)
,'f ¥
\HS/ i

W erein:
W’ is absent, or selected from -O-, -N(R®)-, -N(R®)-C(=0)-, -
N(C(=0)R")-, -S-, -CH»-S-, or -CH,NR"-;
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R* is absent or selected from a linear, branched or cyclic alkyl having 1 t/
10 carbon atoms;
R is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl havil}g/l to
10 carbon atoms or -(CHz-CHz-O)n-Rk, wherein R¥ is a -H, a linear, bragéi;ed
cyclic alkyl having 1 to 6 carbon atoms, optionally bearing a secondz}r'}‘f amino
(e.g., -NHR') or tertiary amino (-NR!?'R!%) group ora 5 or 6-m§rﬁbcred
nitrogen containing heterocycle, such as piperidine or morphol@n‘é, wherein R'!
and R'? are each independently a linear, branched, or cyclicff,éiicyl, alkenyl or
alkynyl having 1 to 10 carbon atoms;
n is an integer from 2 to 6;

Z* is linked to the CBA, and is selected from:”

a bond;

o (b1);

jf’g S.Ss \/“\N P (CHz)qJJ\J:;
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7/ (b9), and,

Q Ho§ "f;;o /\i
%&/\/\r“'\/ku’ \fd:&\)‘u ¥
o
o /

(b10),
wherein: /
q is an integer from 1 to 5; and,

M is -H or a pharmaceditically acceptable cation, such as Na* or K*.
p

123. The method of claim 122,jﬁherein 75 is:

/ 0
'/'
o ‘ﬁkf
’./
o (b1);

y \)(j)\ 0

g’j 'és mO)}J (b4’);
Pt

;‘g JJS (®5’);

E—i«\/@
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124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

E—E‘EDN Ay

The method of claim 122 or 123, wherein W’ is -N(R®)-.

(b13). /
f/

The method of claim 124, wherein R® is -(CH,-CH2-0),-R¥, whegéin Rfisa-H, a

linear, branched cyclic alkyl having 1 to 6 carbon atoms. 7

<

The method of claim 125, wherein R is -H or -Me, n is 4,(/4La‘ifld qis 2.

;

The method of claim 126, wherein R* is a linear or brapéhed alkyl having 1 to 6
//

carbon atoms. /
£

The method of claim 126, wherein R* is —(CHZ)B;(EZRng)—, wherein Rf and R® are
each independently selected from H or a linegfbr branched alkyl having 1 to 4

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

The method of claim 128, wherein Rf and RE are the same or different, and are

selected from H and Me; and p is 1
y,

The method of any one of claim§af’*i;22-129, wherein:
Y is -SOsM;
Mis-Hora pharmgééutically acceptable cation (e.g., Na*);
X’ and Y’ are both -H;
Aand A’ are/bgth -O-;
R¢ is -OI\/I?;’;;nd

R*isa !jfﬁear or branched alkyl having 1 to 6 carbon atoms.

The methocflréf any one of claims 98-129, wherein Y is selected from -SOsM, -
SO,M andf'a sulfate -OSOs;M.

I
7

The gn“éthod of claim 131, wherein Y is -SOsM.

The method of any one of claims 131-132, wherein M is -H, Na* or K*.

134. /’"‘;'I‘he method of any one of claims 98-133, wherein W, when present, is C=0.

/
135.

/

The method of any one of claims 98-134, wherein Z and Z’, when present, are -

CH,-.
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136.  The method of any one of claims 98-135, 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.

/
137.  The method of claim 136, wherein X" is -H, -OH, -Me or the linking group.
138. The method of claim 137, wherejn X'is-H. ,//

4

139.  The method of any one of claims 98-138, wherein Y* ”if;elected from the group
consisting of -H, an oxo group, a substituted or unsgﬁﬁtituted linear, branched or
cyclic alkyl, alkenyl or alkynyl having from 1 to lO carbon atoms.

7
140.  The method of claim 139, wherein Y’ is -H or.oxo.
141, The method of claim 140, wherein Y" is -H

142. The method of any one of claims 98-1@-{; wherein A and A’ are the same or
different, and are selected from -O-Z‘v;‘&"js'-, -N(Rs)-, and oxo (C=0).

143. The method of claim 142, whergiﬁfA and A’ are the same or different, and are

7

selected from -O- and -S-. f,,f

144.  The method of claim l43,},ﬁ7herein A and A’ are -O-,

145,  The method of any on&i;f claims 98-144, wherein D and D*, when present, are
the same or dxfferer:}f and are independently selected from a polyethylene glycol
unit (-0CH20H2),,, wherein n is an integer from 1 to 24, an amino acid, a peptide
bearing2to 6 amm acids, or a linear, branched or cyclic alkyl, alkenyl or
alkynyl havmg 1 to 10 carbon atoms, wherein the alkyl, alkenyl and alkynyl are
opuonally ‘Substituted with one or more substituents mdependently selected from
the gryup consisting of halogen, -OR, -NR’COR"’, -SR and -COR’.

146, The method of claim 145, wherein D and D’ are linear or branched atkyl bearing

l to 4 carbon atoms.

147 " The method of claim 98, 99, 101, or 122, wherein:
/ Y is -SOsM;
/S M is -H or a pharmaceutically acceptable cation (such as Na*);
’ W is C=0;
Ry, Rz, Ry’, R2’, Ry and Ry’ are -H;
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one of Rj, or R3’ is optionally the linking group and the other is -H;
Rg is -OMe;
Z and Z’ are -CH;-;
X’ is -H; /
Y’ is -H; and »

- A and A’ are -O-.

148. The method of any one of claims 98-147, wherein the conjugqjcé comprises 1-10
cytotoxic compounds, each cytotoxic compound is linked tothe CBA through

the linking group, and each cytotoxic compound on the Qgﬁjugate is the same.
y

149.  The method of any one of claims 1-9 and 14-22, whegéin the conjugate
comprises 1-10 modified cytotoxic compounds, eggﬁ modified cytotoxic
compound is linked to the CBA through the linlgiﬁg group, and each modified

cytotoxic compound on the conjugate is the same.

7

150. The method of any one of claims 98-149,ﬁﬁ§?herein the cell-binding agent binds to
target cells selected from tumor cells, vn‘us infected cells, microorganism
infected cells, parasite infected cellg_,f‘ghtoimmune cells, activated cells, myeloid
cells, activated T-cells, B cells, op-f;nelanocytes; cells expressing the CD4, CD6,
CD19, CD20, CD22, CD30, CD33 CD37, CD38, CD40, CD44, CD56, EpCAM,
CanAg, CALLA, or Her-2 %n"f;gens; Her-3 antigens; or cells expressing insulin

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

151. The method of claim 150, wherein the cell-binding agent is an antibody, a single
chain antibody, an gahfibody fragment that specifically binds to the target cell, a
monoclonal antip”ofdy, a single chain monoclonal antibody, or a monoclonal
antibody fragm’ént that specifically binds the a target cell, a chimeric antibody, a
chimeric ag{{body fragment that specifically binds to the target cell, a domain
antibody{j; domain antibody fragment that specifically binds to the target cell, a
1ymph6i<ine, a hormone, a vitamin, a growth factor, a colony stimulating factor,

or g"huh’ient-transport molecule.

152. The method of claim 151, wherein the antibody is a resurfaced antibody, a

// resurfaced single chain antibody, or a resurfaced antibody fragment.

s
e v

l/5i3. The method of claim 151, wherein the antibody is a monoclonal antibody, a

/ single chain monoclonal antibody, or a monoclonal antibody fragment thereof. "
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154. The method of claim 151, wherein the antibody is a humanized antibody, a

humanized single chain antibody, or a humanized antibody fragment.

155. The method of any one of claims 2-154, wherein the imine reactive rgagent is
selected from the group consisting of sulfites (H,SOs, H,SO; or a
S0,;% or HSO, formed with a cation), metabisulfite (H,S,0Os or 4 salt of $,05>
formed with a cation), mono, di, tri, and tetra- thiophosphateg’(PO3;SH3,
PO,S,H;, POS;H;, PSH; or a salt of PO3S™, PO,S,”, POS:™ or PS, formed
with a cation), thio phosphate esters (R'0),PS(OR"), R/SH, R'SOH, R'SO,H,
Riso3H), various amines (hydroxyl amine (e.g., NI:Iiz"': H), hydrazine (e.g.,
NH,NH,), NH,0-R', R"NH-R', NH,-R"), NHz—C9’:NH2, NH,-C(=S)-NHy
thiosulfate (H,S,0s or a salt of S,04% formed with a cation), dithionite (H2S204
or a salt of $,0,> formed with a cation), phgéphorodithioate
(P(=S)(OR¥)(SH)(OH) or a salt thereof formed with a cation), hydroxamic acid
(RkC(zO)N HOH or a salt formed with 4 cation), hydrazide (RkCONHNHz),
formaldehyde sulfoxylate (HOCH2§6;H or a salt of HOCH,SO; formed with a
cation, such as HOCHﬁO{Na*),{,@fycated nucleotide (such as GDP-mannose),
fludarabine or a mixture theregff wherein R' and R” are each independently a
linear or branched alkyl haﬁ}iﬁig 1 to 10 carbon atoms and are substituted with at
least one substituent selegféd from -N(RY),, -CO.H, -SOsH, and -PO;H; R’ and R"
can be further optionally substituted with a substituent for an alkyl described
herein; Riis a lineay or branched alkyl having 1 to 6 carbon atoms; RFisa linear,

branched or cycl;é/ alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms, aryl,
heterocyclyl 9{ heteroaryl.

156. The methgﬁéf any one of claims 2-154, wherein the imine reactive reagent is

selectec}r{;rom sulfites, hydroxylamine, hydrazine and urea.

157. 'The !,rhethod of any one of claims 2-154, wherein the imine reactive reagent is

HSO3 or KHSO3

158. / The method of any one of claims 2-157, wherein about 0.1 to about 30 molar
equivalents of the imine reactive reagent to the imine-containing cytotoxic

compound is used.
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159.

160.

161.

The method of any one of claims 2-157, wherein about 1 to about 10 molar
equivalents of the imine reactive reagent to the imine-containing cytotoxic

compound is used. /

s

The method of any one of claims 2-157, wherein about 3 to about 5 mgf;r
2

equivalents of the imine reactive reagent to the imine-containing cyitéftoxic
/,/

compound is used. /
/

The method of any one of claims 1-160, wherein the bifunct@giial crosslinking
agent is:

a maleimido-based moiety selected from: N-succininligiif 4-
(maleimidomethyl)cyclohexanecarboxylate (SMCC);‘ N—succininljdyl-4- (N-
rnaleimidomethyl)-cyclohexane-1-carboxy—(6-an}i’éibcaproate) (LC-SMCCQO), x-
maleimidoundecanoic acid N-succinimidyl es}e‘f(KMUA), Y-maleimidobutyric
acid N-succinimidyl ester (GMBS), i—:-malc:irf;idocaproic acid N-
hydroxysuccinimide ester (EMCS), m—;pﬁieinﬂdobenzoyl-N-hydroxysuccinimide
ester (MBS), N-(oc—maleirnidoacetox/y)"-'succinimjde ester (AMAS), succinimidyl-
6—({5-maleimidopropionamido)heggégoate (SMPH), N-succinimidyl 4-(p-
maleimidophenyl)-butyrate (SMPB) N-(p-maleimidophenyl)isocyanate (PMPI),
N- succinimidyl-él—(4-nitrop¥ﬁ;iyl—2-dithio)butanoate; or,

a haloacetyl-based moiety‘f;elected from: N-succinimidyl-4-(iodoacetyl)-
aminobenzoate (SIAB;;)‘;'#I\I-succininﬁdyl iodoacetate (SIA), N-succinimidyl
bromoacetate (SB//\), and N-succinimidyl 3-(bromoacetamido)propionate
(SBAP), bis-mq}é{nﬁdopolyethyleneglycol (BMPEOQO), BM(PEQO),, BM(PEQ);,
N-(B-maleimﬁ;propyloxy)succinimide ester (BMPS), 5-maleimidovaleric acid
NHS, HBVé, 4-(4-N-maleimidophenyl)-butyric acid hydrazidesHCl (MPBH),
Succin@ﬁ%dyl-(4-Vinylsu1fony1)benzoate (SVSB), dithiobis-maleimidoethane
(DTME) 1,4-bis-maleimidobutane (BMB), 1,4-bismaleimidyl-2,3-
(}jh/;droxybutane (BMDB), bis-maleimidohexane (BMH), bis-maleimidoethane

/(BMOE), sulfosuccinimidyl 4-(N-maleimido-methyl)cyclohexane-1-carboxylate

a
y

;”/(;

(sulfo-SMCC), sulfosuccinimidyl(4-iodo-acetyl)aminobenzoate (sulfo-SIAB), m-
maleimidobenzoyl-N-hydroxysulfosuccinimide ester (sulfo-MBS), N-(y-
maleimidobutryloxy)sulfosuccinimde ester (sulfo-GMBS), N-(&-

maleimidocaproyloxy)sulfosuccimido ester (sulfo-EMCS), N-(x-
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maleimidoundecanoyloxy)sulfosuccinimide ester (sulfo-KMUS),
sulfosuccinimidyl 4-(p-maleimidophenyl)butyrate (sulfo-SMPB), CX1-1, sylfo-
Mal and PEG,-Mal.

162.  The method of any one of claims 1-161, wherein the bifunctional crgsénking
agent is selected from the group consisting of SMCC, Sulfo—SMC«Gf BMPS,
GMBS, SIA, SIAB, N—succinimidyl-4-(4-nitropyridyl-2-dithio)b{;tanoate, bis-

Y,

maleimidohexane or BMPEOQ.

k
Vs

?f

163. The method of any one of claims 1-162, wherein the conjugate is purified by
tangential flow filtration, adsorptive chromatooraphy, adsorptlve filtration,

selective precipitation, non-absorptive filtration or gombmatlon thereof.

y,
164. The method of any one of claims 1-162, wherein the conjugate is purified by
/

tangential flow filtration and/or adsorptive cl}fbmatography.

165. A method for preparing a conjugate of the‘jfollowing formula:

O\/\o’\/o\/\N’\K S’W ——

e ;" p—
7 $O3H -
,o\/\Q;\,o\/\N,\Ks.S/\)\n/N— antibody
.fi (¢}
¥ H
Meomrr\‘
o}
y Jr
A o]
7 0]
ff’ ’&\}H—— antibody
/fz ’O\/\O/\’O‘/\N r\KS o)
/ ’ Y. H
4 N O N
/ ° %
/ N OMe MeO N
/ 0 o}
- ~r , Or
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/

‘fi‘

the method comprising reacting a modified cytotoxic compound vof;’ the following
formula,

,O\/\O/\,O\/\N/\KSH

K H O\/@\ro H /
. 3
N OMe MeO N,
o} 0’

with a modified CBA of the following formulg;?espectivély, at a pH of about 4

to about 9,
/
| N\ S‘S N-CBA
2 ; 0
/ SO;
N-CBA
0
=-H or -NO,
0 o]
?, | N N—CBA
:’f;
t’r A‘ o
/ ’
/ o)
);'
/ '\/\/“\
;{ N—CBA
fj H 9
wﬁérein:
/’/ ' ris an integer from 1 to 10;

#

/

Y is a leaving group, and is a sulfite (HSOs, HSO; or a salt of HSOj',
SO5% or HSO, formed with a cation), metabisulfite (H,S,0s or a salt of $,05%

formed with a cation), mono-, di-, tri-, and tetra- thiophosphate (PO3;SHs,
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166.

167.

168.

169.

PO,S;H,, POS;H,, PS,H; or a salt of POS™, PO,S,”, POS3> or PS> form¢ﬂ
with a cation), thio phosphate ester (R'0),PS(OR’), R'S-, R'SO, R'SO,, /§O3,
thiosulfate (HS,O; or a salt of S,05> formed with a cation), dlthlomtef HSZO4 or
a salt of S,04* formed with a cation), phosphorodithioate (P(=S)(Q,I{)i‘)(S)(OH)
or a salt thereof formed with a cation), hydroxamic acid (Rk’C(::OS:NOH or a salt
formed with a cation), formaldehyde sulfoxylate (HOCHaSOz ‘or a salt of
HOCH,S0, formed with a cation, such as HOCH,SO, Na* )or a mixture thereof,
wherein R' is a linear or branched alkyl having 1 to 10 cat‘bon atoms and is
substituted with at least one substituent selected from —N(Rj)z, -CO,H, -SOzH,
and -PO;H; R’ can be further optionally substltuted Wlth a substituent for an alkyl
described herein; R’ is a linear or branched alkyl‘;havmg 1 to 6 carbon atoms; R¥
is a linear, branched or cyclic alkyl, alkenyl ogséikynyl having 1 to 10 carbon
atoms, aryl, heterocyclyl or heteroaryl; pre?éébly Y is -SOs;M; and

M is -H or a pharmaceutically aqg;éptable cation.
The method of claim 165, wherein YIs -SO:M;and Mis-Hora
pharmaceutically acceptable catiop::":l

The method of claim 165 or 166: wherein the modified cytotoxic compound is
produced by reacting an imin’é reactive reagent with an imine-containing
cytotoxic compound of the‘;followino formula:

O\/\O/\,O\/\ N /\KSH

The method of any one of claims 165-167, wherein the CBA is huMy9-6.

A method for preparing a conjugate of the following formula:

/ s o

z"’; ’O\/\O/\’O\/\N’\KS‘S’WN_——
o}

k H O\/©\,O R
B
N OMe MeO N
o} o
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B 7
SOsH

O\/\O/\/O\/\N’\K S/\)\n/N_

L

- ]
J\‘,C*—-
O\/\O/\,O\/\Nz\K

é’ beSepcte B

- r , Or

0\/\0/\/0\/\'\(73\/\}

w
IZ

TAE
éQ@E Meo‘»%

;

s r

bl

the method comprising reacting the CBA with an imine-containing cytotoxic
;

compound, an imine reactive reagent, and a bifunctional crosslinking agent

comprising the linking‘:_fg“}oup to form the conjugate,

wherein: /

the imine~c”’bntainino cytotoxic compound is:

O\/\ A0 SH
o] N’\K

é‘ﬁ J%

/ the bifunctional crosslinking agent is:
0O
;’f; N S -~ O
/ SRaDe
F 0 3
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0
o 4
/\/“\ '
l N o
o) /
.";}f
o , or /

° respec;tijely, and,

the imine reactive reagent is selected fl‘?fil: sulfites (H,SOs, H,SO; or a
salt of HSO5", SO3> or HSO, formed with a ﬁétion), metabisulfite (H,S,0s or a
salt of 82052‘ formed with a cation), mongféi, tri, and tetra- thiophosphates
(PO3SH;, PO,S;Hs, POS;H;, PS,H; or a'salt of PO;S¥, PO,S,, POS;™ or PS,*
formed with a cation), thio phosphatgfésters ((RiO)gPS(ORi), R'SH, R'SOH,
R'SO,H, RiSO3H), various anﬁnesy_,(];ydroxyl amine (e.g., NH,OH), hydrazine
(e.g., NH;NH,), NH,O-R, Ri’I\{H;Ri, NH,-R"), NH,-CO-NH,, NH,-C(=S)-NH,'
thiosulfate (H,S,0;3 or a salt qf -82032' formed with a cation), dithionite (H,S,04
or a salt of S,0,4% formed W1th a cation), phosphorodithioate
(P(=S)(OR*)(SH)(OH) or a salt thereof formed with a cation), hydroxamic acid
(RkC(=O)NHOH or axfsglt formed with a cation), hydrazide (RkCONHN Hy),
formaldehyde sulfo‘?xgrlate (HOCH,SO,H or a salt of HOCH,SO, formed with a
cation, such as HébHﬁO{Na*), glycated nucleotide (such as GDP-mannose),
fludarabine or_,efgmixture thereof, wherein R’ and R” are each independently a
linear or bra}ﬁéhed alkyl having 1 to 10 carbon atoms and are substituted with at
least one fﬁbstiment selected from -N(Rj)z, -CO,H, -SO;H, and -PO;H; R! and RY
can be further optionally substituted with a substituent for an alkyl described
herqj,fii R’ is a linear or branched alkyl having 1 to 6 carbon atoms; R¥isa linear,

/
bga”nched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms, aryl,

jﬁeterocyclyl or heteroaryl.

)

212



WO 2012/112687 PCT/US2012/025257

170. The method of claim 169, wherein Y is -SOsM; and M is -Hor a

pharmaceutically acceptable cation.

171. The method of claim 169 or 170, wherein the CBA is huM
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CLAIMS

1. A method for preparing a conjugate comprising a cell-binding agent (CBA) conjugated
to a cytotoxic compound with a linking group, the method comprising reacting a
modified cytotoxic compound with a modified CBA at a pH of about 4 to about 9,
wherein:

a) the modified CBA comprises a residue of a bifunctional crosslinking agent
bonded to the CBA, and the residue comprises the linking group and a thiol-
reactive group; and

b) the modified cytotoxic compound comprises a thiol group, and is produced by

reacting an imine-containing cytotoxic compound bearing the thiol group with an imine

reactive agent, and wherein the imine-containing cytotoxic compound is represented by

one of the following formulae:

X'\ _/Y'
Ry z'\/:Ni : :A——D—-L-—D‘—A': : :N % Ri
Ry N\W Rs Rg W/N\Q‘Rz
Ry’ R4 @ Ri Ry
Ro' Ry’ X'\ Y' Ri R>
—N N‘-"//
R4' Z"N\\N RG Rs W/N\Z R4
dD

b

or a pharmaceutically acceptable salt thereof, wherein:

X’ is selected from -H, an amine-protecting group, an optionally substituted
linear, 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 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, 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
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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;

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

Ry, Ry, R3, Ry, Ry’ Ry’, 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,CHb),-
R® halogen, guanidinium [-NH(C=NH)NH;], -OR, -NR’R”’, -NO,, -NCO, -NR’COR”’,
-SR, a sulfoxide represented by -SOR’, a sulfone represented by -SO,R’, a sulfonate -
SOy M, a sulfate -OSO3M’, a sulfonamide represented by -SO,NR’R”’, ¢yano, an
azido, -COR’, -OCOR’, -OCONR’R’;

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

n is an integer from 1 to 24;

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

Rs is -H, -R, -OR, -SR, -NR’R”’, -NO,, or, halogen;

Z and Z’ are independently selected from -(CHz)y-, -(CH3),-CR7Rg-(CH2)par-, -
(CH2)w-NRo-(CHp)na=, -(CH2)n-O-(CHz)ne- and ~(CHz)n—S-(CHo)na-;

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

R and Rg are the same or different, and are each independently selected from -
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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, branched
or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(OCH,CHa)x-;

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

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 (-OCH,CH),-; and

L is absent, or when present, comprises the thiol group, or is 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, alkenyl, phenyl, or heterocyclic or heteroaryl ring is
optionally substituted; and

the imine reactive reagent is selected from the group consisting of sulfites
(H,SOs, H,S0O; or a salt of HSO35', SO, or HSO, formed with a cation), metabisulfite
(H,S,05 or a salt of S,0s* formed with a cation), mono, di, tri, and tetra- thiophosphates
(PO3SH;, PO,S;Hs, POS;Hs, PS,H; or a salt of PO;S™, PO,S,”, POS;™ or PS> formed
with a cation), thio phosphate esters ((R'0),PS(OR’), R'SH, R'SOH, R'SO,H, R'SO;H),
various amines (hydroxyl amine (e.g., NH,OH), hydrazine (e.g., NH,NH,), NH,O-R’,
R"NH-R!, NH,-R}), NH,-CO-NH,, NH,-C(=S)-NH, thiosulfate (H,S,0; or a salt of
S,05> formed with a cation), dithionite (H,S,04 or a salt of S,0,% formed with a cation),
phosphorodithioate (P(=S)(OR¥)(SH)(OH) or a salt thereof formed with a cation),
hydroxamic acid (R*C(=0)NHOH or a salt formed with a cation), hydrazide
(R*CONHNH,), formaldehyde sulfoxylate (HOCH,SO,H or a salt of HOCH,SO,
formed with a cation, such as HOCH,SO,'Na"), glycated nucleotide (such as GDP-
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mannose), fludarabine or a mixture thereof, wherein R’ and R" are each independently a
linear or branched alkyl having 1 to 10 carbon atoms and are substituted with at least one
substituent selected from -N(Rj)z, -CO,H, -SOsH, and -PO;H; R' and 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.

The method of claim 1, wherein the thiol-reactive group is maleimido, haloacetamido or
-SSR, wherein R® is a linear or branched alkyl having 1 to 4 carbon atoms, phenyl,
nitrophenyl, dinitrophenyl, carboxynitrophenyl, pyridyl, 2-nitropyridyl, 4-nitropyridyl,
or 3-carboxy-4-nitropyridyl.

The method of claim 1 or 2, wherein the modified CBA is:
0
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A method for preparing a conjugate comprising a cell-binding agent (CBA) conjugated
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to a cytotoxic compound with a linking group, the method comprising reacting the CBA
with an imine-containing cytotoxic compound, an imine reactive reagent, and a
bifunctional crosslinking agent comprising the linking group to form the conjugate,
wherein the imine-containing cytotoxic compound is represented by any one of the

following formulas, or a pharmaceutically acceptable salt thereof:

Xl\ —/Y‘
R1v Z'fN A_D_L_Da_Av N /”‘-rz R1
Ry N\w/\ C :Re Re; : ;W/N\Q‘Rz
Ry’ Ry @ Ri Ry
R Ry’ X'\ 2 R1 R,
—N N—,
Ry i : :A—D-L—-D'——A‘: : i Ry
Ry 27w Rs Rs w R,
(1)

2

wherein:

X’ is selected from -H, an amine-protecting group, an optionally substituted
linear, 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 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, 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;

R° is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 4
carbon atoms;

Ry, Ry, Rz, Ry, Ry%, Ry, 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;),-
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R’ halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R”’, -NO,, -NCO, -NR’COR”’,
-SR, a sulfoxide represented by -SOR’, a sulfone represented by -SO,R’, a sulfonate -
SOy M, a sulfate -OSO;M", a sulfonamide represented by -SO,NR’R”’, cyano, an
azido, -COR’, -OCOR’, -OCONR’R’’ and the linking group;

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

n is an integer from 1 to 24;

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

Rsis -H, -R, -OR, -SR, -NR’R”’, -NO,, or halogen;

Z and Z’ are independently selected from -(CH;)y -, -(CH2),-CR5Rg-(CHy)par-, -
(CHz)w-NRo~(CHz)na -, -(CH2)w-O-(CHz)na- and ~(CHz2)y—S-(CHz)na-;

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

R; and Ry 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;

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 -
(OCHCH2),-;

A and A’ are the same or different, and are independently selected from -O-, oxo

(-C(=0)-), -CRR’O-, -CRR’-, -S-, -CRR’S-, -N(Rs)- and -CRR’N(Rs)-,
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R;s 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 (-OCH,CH,),-; and

L is absent, or when present, comprises the thiol group, and is 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, alkenyl, phenyl, or heterocyclic or heteroaryl ring is
optionally substituted; and

the imine reactive reagent is selected from the group consisting of sulfites
(H,S0s;, H,SO; or a salt of HSO5', SO, or HSO, formed with a cation), metabisulfite
(H2S,05 or a salt of S,0s% formed with a cation), mono, di, tri, and tetra- thiophosphates
(PO;SHs, PO,S;Hs, POS;H;, PS4H; or a salt of PO3S™, PO,S,”, POS;™ or PS> formed
with a cation), thio phosphate esters ((R'O),PS(OR’), R'SH, R'SOH, R'SO,H, R'SO;H),
various amines (hydroxyl amine (e.g., NH,OH), hydrazine (e.g., NH,NH,), NH,O-R',
R"NH-R!, NH,-R’), NH,-CO-NH,, NH,-C(=S)-NH; thiosulfate (H,S,0; or a salt of
S,0;* formed with a cation), dithionite (H,S,04 or a salt of S,04* formed with a cation),
phosphorodithioate (P(=S)(OR¥)(SH)(OH) or a salt thereof formed with a cation),
hydroxamic acid (R*C(=0)NHOH or a salt formed with a cation), hydrazide
(R*CONHNHS,), formaldehyde sulfoxylate (HOCH,SO,H or a salt of HOCH,SO,
formed with a cation, such as HOCH,SO, Na"), glycated nucleotide (such as GDP-
mannose), fludarabine or a mixture thereof, wherein R' and R" are each independently a
linear or branched alkyl having 1 to 10 carbon atoms and are substituted with at least one
substituent selected from -N(RY),, -CO,H, -SO;H, and -PO;H; Riand 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.

The method of claim 4, wherein the CBA is contacted with the imine-containing

cytotoxic compound and the imine reactive reagent to form a first mixture; and the first
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mixture is then contacted with the bifunctional crosslinking agent to form the conjugate.

A method for preparing a conjugate comprising a cell-binding agent (CBA)

conjugated to a cytotoxic compound with a linking group, the method comprising:

a) reacting a modified cytotoxic compound with a bifunctional crosslinking agent
comprising the linking group, a group reactive with the CBA (such as a thiol
group, a maleimide group, a haloacetamide group, or an amine group), and a
group reactive with the modified cytotoxic compound, to form a second
modified cytotoxic compound covalently bonded to a residue of the bifunctional
crosslinking agent, wherein the residue comprises the linking group and the
group reactive with the CBA;

wherein the modified cytotoxic compound is produced by reacting an imine-containing

cytotoxic compound with an imine reactive reagent, wherein the imine-containing

cytotoxic compound is represented by one of the following formulas, or a

pharmaceutically acceptable salt thereof:

Rz' R1'
Ry’ j@iA—D L— D'—A’/\@ //Q‘
N
R4' Z ~ /
(ID) _and,
wherein:

X’ is selected from -H, an amine-protecting group, an optionally substituted
linear, 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 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, an optionally substituted linear, branched
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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;

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

Ri, Ry, R3, Ry, Ry, Ry, Ry” 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,),-
R’ halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R”’, -NO,, -NCO, -NR’COR”’,
-SR, a sulfoxide represented by -SOR’, a sulfone represented by -SO,R’, a sulfonate -
SOy M, a sulfate -OSO3M’, a sulfonamide represented by -SO,NR’R”’, cyano, an
azido, -COR’, -OCOR’, -OCONR’R’’;

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

n is an integer from 1 to 24;

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

Rgis -H, -R, -OR, -SR, -NR’R’’, -NO,, or, halogen;

Z and Z’ are independently selected from -(CHy), -, -(CH;),-CR7Rg-(CH3)par-, -
(CHz)w-NRo-(CHz)na -, ~(CH2)w-O-(CH2)na- and -(CHz)w—S-(CHa)na~;
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n’ and na’ are the same or different, and are selected from 0, 1, 2 and 3;

R; 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;

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,)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(Rs)- and -CRR’N(Rs)-,

R; 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 (-OCH,CHy)p-;

L is absent, or when present, comprises the thiol group, or is 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, alkenyl, phenyl, or heterocyclic or heteroaryl ring is
optionally substituted; and

the imine reactive reagent is selected from the group consisting of sulfites
(H,SOs, H,SO; or a salt of HSO5', SO,% or HSO, formed with a cation), metabisulfite
(H,S,05 or a salt of S,05* formed with a cation), mono, di, tri, and tetra- thiophosphates
(PO3SH;, PO,S,Hs, POS;H;, PS4H; or a salt of PO3S*, PO,S,>, POS;* or PS> formed
with a cation), thio phosphate esters ((R'O),PS(OR’), R'SH, R'SOH, RISO,H, RSO;H),
various amines (hydroxyl amine (e.g., NH,OH), hydrazine (e.g., NH,NH,), NH,O-R,
R"NH-R/, NH,-R}), NH,-CO-NH,, NH,-C(=S)-NH; thiosulfate (H,S,0; or a salt of
S,0,% formed with a cation), dithionite (H,S,04 or a salt of $,04* formed with a cation),
phosphorodithioate (P(=S)(OR¥)(SH)(OH) or a salt thereof formed with a cation),
hydroxamic acid (R*C(=O)NHOH or a salt formed with a cation), hydrazide
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(R*CONHNH,), formaldehyde sulfoxylate (HOCH,SO,H or a salt of HOCH,SO,
formed with a cation, such as HOCH,SO,'Na"), glycated nucleotide (such as GDP-
mannose), fludarabine or a mixture thereof, wherein R' and R" are each independently a
linear or branched alkyl having 1 to 10 carbon atoms and are substituted with at least one
substituent selected from -N(Rj)z, -CO>H, -SOsH, and -PO;H; R' and 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; and,

b) reacting the second modified cytotoxic compound with the CBA through the
group reactive with the CBA, at a pH of about 4 to about 9, to form the
conjugate.

The method of claim 6, wherein the modified cytotoxic compound comprises a thiol

group, and the group reactive with the modified cytotoxic compound is a thiol-reactive

group.

The method of claim 6, further comprising purifying the modified cytotoxic compound

prior to step a).

The method of any one of claims 1-8, wherein the imine-containing cytotoxic compound

is represented by any one of the following formulas:
L

S
t«;ﬁ«"ﬂ J@c;@

(1A)
wherein:
L’, L>’, and L’’’ are the same or different, and are independently selected from -

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,
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10.

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 -
0OSOsM, a sulfonamide represented by -SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, -
OCONR’R™’;

M is -H or a pharmaceutically acceptable cation; and,

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

The method of any one of claims 1-9, wherein the imine-containing cytotoxic compound

is represented by any one of the following formulas:

wherein:

W’ is absent, or when present, is selected from -CR°R® -, -O-, -O-C(=0)-, -
C(=0)-0-, -8-, -SO-, -SO,-, -CH,-S-, -CH,0-, -CH,NR*-, -O-(C=0)0-, -O-(C=0)N(R°®)-
, -N(R®)-, -N(R®)-C(=0)-, -C(=0)-N(R)-, -N(R®)-C(=0)0O-, -N(C(=0)R*)C(=0)-, -
N(C(=0)R®)-, -(O-CH,-CH,),-, -SS-, or -C(=0)-, or an amino acid, or a peptide having 2
to 8 amino acids;

R* is absent, or when present, is an optionally substituted linear, branched or
cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms, an aryl bearing 6 to 10
carbon atoms or a 3- to 8-membered hetereocyclic ring bearing 1 to 3 heteroatoms
selected from O, N or S;

R® and RE are the same or different, and are selected from -H, a linear, branched
or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms or -(CH,-CH,-0),-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 nitrogen containing heterocycle, such as piperidine or morpholine,
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11.

12.

13.

14.

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 branched alkyl having 1 to 6 carbon atoms;

n is an integer from 1 to 24.

The method of claim 10, wherein:

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 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(=0O)R®)-, -S- or
-CH,-S-, -CH,NR";

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

R€ is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10
carbon atoms or -(CHZ-CHZ-O),,-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 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;

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

The method of claim 10 or 11, wherein W’ is -N(R®)-; R® is -(CH,-CH,-0),-R¥, wherein
R¥ is a -H, a linear, branched cyclic alkyl having 1 to 6 carbon atoms; R* is -(CH,),-
(CR'R®)-, 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 method of claim 12, wherein Rf and R® are the same or different, and are selected

from -H and -Me; and p is 1.
The method of any one of claims 1-13, wherein the bifunctional crosslinking agent is:
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15.

a maleimido-based moiety selected from: N-succinimidyl 4-
(maleimidomethyl)cyclohexanecarboxylate (SMCC), N-succinimidyl-4-(N-
maleimidomethyl)-cyclohexane-1-carboxy-(6-amidocaproate) (LC-SMCC), k-
maleimidoundecanoic acid N-succinimidyl ester (KMUA), y-maleimidobutyric acid N-
succinimidyl ester (GMBS), e-maleimidocaproic acid N-hydroxysuccinimide ester
(EMCS), m-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS), N-(o.-
maleimidoacetoxy)-succinimide ester (AMAS), succinimidyl-6-(3-
maleimidopropionamido)hexanoate (SMPH), N-succinimidy! 4-(p-maleimidophenyl)-
butyrate (SMPB), N-(p-maleimidophenyl)isocyanate (PMPI), N-succinimidyl-4-(4-
nitropyridyl-2-dithio)butanoate; or,

a haloacetyl-based moiety selected from: N-succinimidyl-4-(iodoacetyl)-aminobenzoate
(SIAB), N-succinimidyl iodoacetate (SIA), N-succinimidyl bromoacetate (SBA), and N-
succinimidyl 3-(bromoacetamido)propionate (SBAP), bis-maleimidopolyethyleneglycol
(BMPEO), BM(PEO),, BM(PEO);, N-(B-maleimidopropyloxy)succinimide ester
(BMPS), 5-maleimidovaleric acid NHS, HBVS, 4-(4-N-maleimidophenyl)-butyric acid
hydrazidesHCl (MPBH), Succinimidyl-(4-vinylsulfonyl)benzoate (SVSB), dithiobis-
maleimidoethane (DTME), 1,4-bis-maleimidobutane (BMB), 1,4-bismaleimidyl-2,3-
dihydroxybutane (BMDB), bis-maleimidohexane (BMH), bis-maleimidoethane
(BMOE), sulfosuccinimidyl 4-(N-maleimido-methyl)cyclohexane-1-carboxylate (sulfo-
SMCC), sulfosuccinimidyl(4-iodo-acetyl)aminobenzoate (sulfo-SIAB), m-
maleimidobenzoyl-N-hydroxysulfosuccinimide ester (sulfo-MBS), N-(y-
maleimidobutryloxy)sulfosuccinimde ester (sulfo-GMBS), N-(e-
maleimidocaproyloxy)sulfosuccimido ester (sulfo-EMCS), N-(x-
maleimidoundecanoyloxy)sulfosuccinimide ester (sulfo-KMUS), sulfosuccinimidyl 4-

(p-maleimidophenyl)butyrate (sulfo-SMPB), CX1-1, sulfo-Mal and PEG,-Mal.

A method for preparing a conjugate comprising a cell-binding agent (CBA) conjugated
to a cytotoxic compound with a linking group, the method comprising reacting a second
modified cytotoxic compound with the CBA at a pH of about 4 to about 9, wherein the
second modified cytotoxic compound comprises: a residue of a bifunctional crosslinking
agent bonded to the cytotoxic compound, and the residue comprises the linking group

and a reactive group selected from a reactive ester and a thiol-reactive group, and, is
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produced by reacting an imine reactive reagent with an imine-containing cytotoxic
compound bearing the linking group and the reactive group and wherein the imine-

containing cytotoxic compound is represented by one of the following formulae:

(Ia)

Ry X'\ « Ry R;
—N . N—7,
i : :A~D—L—D —A: :i ", Rs
Z"N\w Re R¢ W/N\Z Rq

(Ila)

,ora
pharmaceutically acceptable salt thereof,
wherein:

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 -
(CH,CH;0),-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;

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;

R;, Rs, R3, Ry, Ry, Ry, R3” and Ry’ are each independently selected from the
group consisting of -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl
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or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH,CH,),-
R®, halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R”’, -NO,, -NCO, -NR’COR”’,
-SR, a sulfoxide represented by -SOR’, a sulfone represented by -SO,R’, a sulfonate -
SOy M, a sulfate -OSO; M, a sulfonamide represented by -SO,NR’R”’, cyano, an
azido, -COR’, -OCOR’, -OCONR’R’’, and the linking group with the reactive group
bonded thereto;

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 -(CH,CH,0),-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 -(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;

n is an integer from 1 to 24;

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

Rsis -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 -(CH,), -, -(CH,),--CR7Rg-(CHy),-, -
(CH2)»-NRo~(CHz)na -, -(CHz)w-O-(CHz)na- and -(CHz)w—S-(CHa)pa-;

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

R; and Ry 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;

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 -
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(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-, -NRs and -CRR’N(Rs)-;

R;s 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 (-OCH,CH3),-;

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; and

the imine reactive reagent is selected from the group consisting of sulfites
(H,S03;, H,SO; or a salt of HSOy5', SO5% or HSO, formed with a cation), metabisulfite
(H;S,0s or a salt of S,05> formed with a cation), mono, di, tri, and tetra- thiophosphates
(PO;SH;, PO,S,Hs, POS;H3, PS,H; or a salt of PO;S*, PO,S,*, POS,* or PS> formed
with a cation), thio phosphate esters (R'0),PS(OR’), R'SH, R'SOH, R'SO,H, R'SO;H),
various amines (hydroxyl amine (e.g., NH,OH), hydrazine (e.g., NH,NH,), NH,O-R/,
RPNH-R', NH,-R’), NH,-CO-NH,, NH,-C(=S)-NHy’ thiosulfate (H,S,0; or a salt of
S,05> formed with a cation), dithionite (H,S,0; or a salt of S,0,* formed with a cation),
phosphorodithioate (P(=S)(OR")(SH)(OH) or a salt thereof formed with a cation),
hydroxamic acid (R*C(=0)NHOH or a salt formed with a cation), hydrazide
(R*CONHNH,), formaldehyde sulfoxylate (HOCH,SO,H or a salt of HOCH,SO5"
formed with a cation, such as HOCH,SO, Na"), glycated nucleotide (such as GDP-
mannose), fludarabine or a mixture thereof, wherein R’ and R are each independently a
linear or branched alkyl having 1 to 10 carbon atoms and are substituted with at least one

substituent selected from -N(RY),, -CO,H, -SOsH, and -PO;H; R' and R” can be further
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16.

17.

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

The method of claim 15, wherein the second modified cytotoxic compound is

represented by any one of the following formulas:

wherein:

Y is -SO3;M, -SO,M or -OSO;3M;

L’,L’°, and L’*’ are the same or different, and are independently selected from -
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)NH,], -OR, -NR’R”’, -NO,, -NR’COR”’, -SR, a sulfoxide
represented by -SOR’, a sulfone represented by -SO,R’, a sulfonate -SOs;M, a sulfate -
OSO3M, a sulfonamide represented by -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’, L*’, and L’*’ is the linking group with the reactive group bonded thereto;

M is -H or a pharmaceutically acceptable cation; and,

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

The method to claim 15, wherein the second modified cytotoxic compound is:
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Y H H ° (o]
N 0) (o) N\,‘
%
Np OMe MeOI:ng

(0] O
, or
SO,H 0
O~ O 0.
0 N’\K *s N

é’wﬁﬁj%

wherein Y is -SOsM, and M is H or a pharmaceutically acceptable cation.

18. The method of claim 15, wherein the second modified cytotoxic compound is:

0] Q )
boane®
/O\/\o/\/o\/\ N ’\RS o o}

Y, H H
N O (0) N\%
N OMe MeO N
0 0

O\/\O/\/O\/\ N /YS\A)LO ;

59@“@]%

wherein Y is -SOsM, and M is -H or a pharmaceutically acceptable cation.

o

W

19. The method of claim 15, wherein the second modified cytotoxic compound is

represented by any one of the following formulas:
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(VIIa') or

RX
. / \s_zs

X3\ Y
\
. N—-l,,'
N
wherein:

Y is selected from -SOsM, -SO,M or -OSOz;M;

M is -H or a pharmaceutically acceptable cation such as Na* or K*;

w
Y Z l
NH
< \/H\ A A
N \G
Rs RG
(Xa")

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 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(=O)R®)-, -S- or
-CH,-S-, -CH,NR®-;

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

R¢ is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10
carbon atoms or -(CHZ-CHz-O)n-Rk, 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 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;
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G is selected from -CH- or -N-;

Z* is -H, or is selected from any one of the following formulas:

(al);
§ { (CHyp) ° P
oL
o 0 (a2);
O
§ o~ (CHa)a H o © P
\|r (\/\OMO’N
Y 0 " o (a3);
.
N\
0] (ad);
? D
Pj \(CHZ)Q/”\0—N
0 (as5);
(o]
(o] D
f\)km/(CHz)q‘U\ ~N
0 (a6);
0]
; s ~y 5
/\/\ﬂ/
0 (a7);
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20.

21.

22.

o
0 H $ Ho§ ‘ﬁ\~/ﬁ\ jz:;>-o
Dian 008 SO R
o

wherein:

(a9), and,

(al0),

q is an integer from 1 to 5; preferably q is 2;

n is an integer from 2 to 6; preferably n is 4;

D is -H or -SO;M;

M is -H or a pharmaceutically acceptable cation, such as Na* or K.

The method of claim 19, wherein W’ is -N(R®)-; R is -(CH,-CH,-0),-R¥, wherein R¥ is

a -H, a linear, branched cyclic alkyl having 1 to 6 carbon atoms; and R* is -(CH,),-

(CR'R®)-, wherein Rf 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 method of claim 20, wherein Rf and R are the same or different, and are selected

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

The method of any one of claims 1-16 and 19-21, wherein:

W, when present, is C=0;

R;, Ry, Ry, Ry’, Ry and Ry’, when present, are -H;

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

group bonded thereto and the other is -H;
Rg is -OMe;
Z and Z’ are -CH,-;
X’ is -H;
Y’ is -H; and
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A and A’ are -O-.

23. The method of any one of claims 1-17 and 19-22, wherein the conjugate is:

’OV\O/\’O\/\N/\KS‘S/\/\“’NH—

B

O

\\\\\

SO;H

H -
0\/\0’\/0\/\N’\K s/\/'\n/ N— antibody

é@[ =,

wherein r is an integer from 1 to 10, Y is -SO3M, and M is -H or a pharmaceutically

r
2

acceptable cation.

24. The method of any one of claims 1-16 and 18-22, wherein the conjugate is:

o]
0,
boad m
O\/\o/\,O\/\ N/\KS 0

H H
YN o\/@\/o N5
iji OMe Meo)cng

o] (e}

o

-

, Or

e

§ antibody
N \/@\/ N
N o) (o) N
NpOMe MeOI:gr
(0] (0]

\1

2
¢
)
x

v
ze =

-~
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25.

26.

27.

28.

29.

wherein r is an integer from 1 to 10, Y is -SOsM, and M is -H or a pharmaceutically

acceptable cation.

The method of any one of claims 1-24, wherein the cell-binding agent binds to target
cells selected from tumor cells, virus infected cells, microorganism infected cells,
parasite infected cells, autoimmune cells, activated cells, myeloid cells, activated T-cells,
B cells, or melanocytes; cells expressing the CD4, CD6, CD19, CD20, CD22, CD30,
CD33, CD37, CD38, CD40, CD44, CD56, EpCAM, CanAg, CALLA, or Her-2 antigens;
Her-3 antigens; or cells expressing insulin growth factor receptor, epidermal growth

factor receptor, and folate receptor.

The method of claim 25, wherein the cell-binding agent is an antibody, a single chain
antibody, an antibody fragment that specifically binds to the target cell, a monoclonal
antibody, a single chain monoclonal antibody, or a monoclonal antibody fragment that
specifically binds the a target cell, a chimeric antibody, a chimeric antibody fragment
that specifically binds to the target cell, a domain antibody, a domain antibody fragment
that specifically binds to the target cell, a resurfaced antibody, a resurfaced single chain
antibody or a resurfaced antibody fragment thereof, a humanized antibody, a humanized
single chain antibody, or a humanized antibody fragment thereof, a lymphokine, a
hormone, a vitamin, a growth factor, a colony stimulating factor, or a nutrient-transport

molecule.

The method of any one of claims 1-26, wherein the imine reactive reagent is selected

from sulfites, hydroxylamine, hydrazine and urea.

The method of any one of claims 1-26, wherein the imine reactive reagent is NaHSOs or

KHSO;,

A method for preparing a conjugate of the following formula:

H -
/O\/\O/\/O\/\N/\KS,S/\/\'r N— antibody

é’pﬁ&%
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SO,H

H n
O\/\O/\/O\/\N/\K SWN— antibody

é’wﬁﬂmb

o
)
,Z“/“C)LN—
O O/\,O\/\ N /\KS 0

N o N
© Y
N OMe MeO N
e} o}

— il , Or

0
/O\/\o’\/o\/‘N’rs N antibody

SR

- T

b

the method comprising reacting a modified cytotoxic compound of the following
formula,

OO SH
o) N’\K
‘fa
‘\\I:( NE)

9,
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X =-Hor-NO,
2 o
)

(o)

|\/\/”\
N—CBA
H

wherein:
r is an integer from 1 to 10;
Y is -SO3;M; and

M is -H or a pharmaceutically acceptable cation.

30. A method for preparing a conjugate of the following formula:

H
/O\/\O/\’O\/\N,\KS‘SW N antibody

Jes o o ij%_

~ -
SOH 4

O\/\o’\/o\/\N’\K S/\)\H/N—

é’ﬂﬂ%

O

\““
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’t‘;\)LN_
Owo/\/o\/\N/\K

\\“

g@

JsSapes ey

O\/\O/\’OV\N/?S\/\/'L

H

- T

,or

\

%J

r

b

the method comprising reacting the CBA with an imine-containing cytotoxic compound,

an imine reactive reagent, and a bifunctional crosslinking agent comprising the linking

group to form the conjugate,

wherein:

Y is -SOs;M; and M is -H or a pharmaceutically acceptable cation;

the imine-containing cytotoxic compound is:

/O\/\O/\’O\/\ N/\KSH

(0] (0] \%
N OMe MeO N
0] (0]

the bifunctional crosslinking agent is:

o)
Na-S- o)
0]
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SO;3 O

® S‘S’\)\nrob

X Z o)
(X =-H or -NO,),

S
A%

the imine reactive reagent is a sulfite.

, O

, respectively, and,

31. The method of any one of claims 1-30, wherein the CBA is huMy9-6.
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