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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 CB 	at a 

pH of about 4 to about 9, wherein: 

a) the modified CBA comprises a residue of a bifunctional cross eking 

agent bonded to the CBA, and the residue comprises the li 	ng group 

and a thiol-reactive group; and 

b) the modified cytotoxic compound comprises a thiol gr 	p, and a group 

represented by: 

Y 	H 
)--N 

wherein: 

Y is a leaving group, and is a sulfite (HS0/3, HSO2  or a salt of HS03-, 

S032-  or HS02-  formed with a cation), metabisulifite (H2S205 or a salt of S2052-

formed with a cation), mono-, di-, tri-, and tetra- thiophosphate (PO3SH3, 

PO0S21-10, POS3H2, PS4H2  or a salt of PO3 	, PO9S03 , POS33  or PS43-  formed 

with a cation), thio phosphate ester (R9)2PS(ORi), R'S-, R'SO, R'S02, R'S03, 

thiosulfate (HS203  or a salt of S0032lormed with a cation), dithionite (HS204  or 

a salt of 52042-  formed with a cation), phosphorodithioate (P(=S)(0Ric)(S)(OH) 

or a salt thereof formed with a cation), hydroxamic acid (Rk C(=0)NOH or a salt 
/ 

formed with a cation), formal ehyde sulfoxylate (HOCH2S00-  or a salt of 

HOCH0S00-  formed with a ation, such as HOCH0S02-Ne) or a mixture thereof, 

wherein R' is a linear or ranched alkyl having 1 to 10 carbon atoms and is 

substituted with at lea 	one substituent selected from -N(102, -CO2H, -SO3H, 

and -PO3H; R' can b further optionally substituted with a substituent for an alkyl 

described herein; 	is a linear or branched alkyl having 1 to 6 carbon atoms; Rk' 

is a linear, bra 	ed or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon 

atoms, aryl, 	eterocyclyl or heteroaryl. 

2. The meth d of claim 1, wherein the modified cytotoxic compound is produced 

by reac ng an imine-containing cytotoxic compound bearing the thiol group with 

an i ►  ne reactive reagent. 
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3.  The method of claim 1 or 2, further comprising purifying the modified cytotox 

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 o < of the 

following formulae, or a pharmaceutically acceptable salt t 	reof: 

X'\ Y' 
____/, N 	,I 	z  ....r- 0  A—D—L—D'—A' is  

R2. 	41 Nis•-w 	 Re 
	w,.N 44lip 

. 	R4. 	 (I) 	 R3

R 

 

, 	, 

N 	 N R3 A—D—L—D.—A' 	, 	it  
* 
 Am  

R4' 	NSW 	R6 
(11) 

1 

(2) 	the modified cytotoxic compound is represented by one of the following 

formulae, or a pharmaceutically acceptable salt thereof: 

Y' Y 	 X'
\ _J , 	 A—D—L 	D' 	A' 	N 	*4.r 

 z 
	Rt , 	

NHigi 

. . ,6 	. •6 • WAN 4110 	wl Rs 	p 
. 

R3 	R4 	 (I') 	 R4 

R2 	R1 ' y 	 X'

\ 	
y,  R1 	Rz 

' 	le 	
NH 	—D—L—D'—A' 40  N 

_J 
* 	. 

R4. 	Z'N."'W 	R6 	R6 
(Ir) 	 , and, 

(3) 	the modifies cytotoxic compound and the linking group portion of the 

conjugate s represented by one of the following formulae: 

Y 	 X' 	Y' 
, 	, 	N 	

\ _.1 , 	op A—D—L—D'—A. 
 i
ii 	r  

Rz Rs 	R6 IV 	
N 441 

53 	R4' 	 (lb') 	 R4 	R3  

R2 	R1' y 	 X'
\ 
	Y. R1 	Rz  
_J 

N 	4-. * 
. ,. 	

100  A—D—L—D'—A' 0  /11, 

- R4 	 R6 	 R4 
(fib') 

, 

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 -(CH2CH20).-Rc, an optionally 

substituted aryl having 6 to 18 carbon atoms, an optionally substituted 5- to/48- 
/ 

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 0, 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 beteroatoms independently 

selected from nitrogen, oxygen, and sulfur, an optionally substituted 3 to 18-

membered heterocyclic ring having 1 to 6 heteroatoms; 

Rc  is -H or a substituted or unsubstituted linear or branched alkyl having 

1 to 4 carbon atoms; 

R1, R2, R3, R4,  R1', R2', R3' and R4' are each independently selected from 

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

alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene 

glycol unit -(OCH2CH2).-Rc, halogen, guanidinium [-NH(C=NH)NHA, -OR, - 

NR'R", -NO2, -NCO, -NR'COR", -SR, a sulfoxide represented by -SOR', a 

sulfone represented by -SO2R', a sulfonate -S03-1\e, a sulfate -0S03-1\4±, a 

sulfonamide represented by -SO2NR'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 - 

(CH2CH2Q)a-Rc, 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 

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

lieteroatoms independently selected from 0, S, N and P; 

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

NR2, -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 - 
7 

(CH2CH20).-Rc, and an optionally substituted 3-18-membered heterocyclic 	ng 

having 1 to 6 heteroatoms independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C=S, CH2, BH, SO and SO2; 

R6 is -H, -R, -OR, -SR, -NR'R", -NO2, or, halogen; 

Z and Z' are independently selected from -(CH2)11-, -(C, 2)a-CR7R8- 

(CH2)na.-, -(CH2)n-NR9-(CH2)na-, -(CH2),,-0-(CH2)na- and -(tH2)n—S-(CH2)na-; 

n' and na' are the same or different, and are select from 0, 1, 2 and 3; 

R7 and R8 are the same or different, and are each independently selected 

from -H, -OH, -SH, -COOH, -NHR', a polyethylene glycol unit -(OCIICH2)n-, 

an amino acid, a peptide unit bearing 2 to 6 aminoi‘Cids, an optionally 

substituted linear, branched or cyclic alkyl having from 1 to 10 carbon atoms; 

R9 is independently selected from -H,./an optionally substituted linear, 

branched or cyclic alkyl having from 1 to Ill carbon atoms, a polyethylene glycol 

unit -(OCH2CH2)n-; 

A and A' are the same or diffirent, and are independently selected from - fi  
0-, oxo (-C(=0)-), -CRR'O-, -CRR'-, -5-, -CRR'S-, -N(R5)- and -CRR'N(R5)-, 

R5 for each occurrence islindependently -H or an optionally substituted 

linear or branched alkyl havidg 1 to 10 carbon atoms; 

D and D' are the safne 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 tg, amino acids, and a polyethylene glycol unit (-0CH2CH2)n-; 

L is abse iit, or when present, comprises the thiol group, or is a 

polyethylene ,glycol unit (-0CH2CF12)c, a linear, branched or cyclic alkyl or 

alkenyl haring 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 

heter atoms independently selected from 0, S, N and P, wherein the alkyl, 

yl, phenyl, or heterocyclic or heteroaryl ring is optionally substituted; 

wherein at least one of X', Y', R6, Rc, R1, R2, R3, R49 R1', R2', R3', R4', L 

(e.g., through an optionally substituted group), is bonded to the linking group in 

formulas (Ib') or (IIb' ). 
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5.  The method of any one of claims 1-4, wherein the modified CBA is prepare 

reacting the CBA with the bifunctional crosslinking agent, said bifunction 

crosslinking agent comprising the thiol-reactive group and a group rear ve 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 sklechain), or with a 
i 

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

7.  The method of any one of claims 1-6, wherein the thiol-reactive group is selected 
i 

from the group consisting of maleimido, vinylpyridineivinyl sulfone, vinyl 

sulfonamide, a haloacetyl-based group and a disulfide group. 
/ 

8.  The method of any one of claims 1-6, wherein tl. e thiol-reactive group is 

maleimido, haloacetamido or -SSRd, wherein ,it' d is a linear or branched alkyl 

having 1 to 4 carbon atoms, phenyl, nitrophtnyl, dinitrophenyl, 

carboxynitrophenyl, pyridyl, 2-nitropyridyl, 4-nitropyridyl, or 3-carboxy-4- 
, 

nitropyridyl. 

9.  The method of any one of claims 1../~8, wherein the modified CBA is: 

H 
N—CBA 

O 

O 

0 
H 

N„..............„"Nle..".„
,..../

A.,
,,,

,,,,,....„.„.„
„N—CBA 

H 
0 	 0 

1 

0 

"----I 	
SO3H 	0 

N 

..*---‹ 	

N—CBA 
H 

0 

0 

------&I 	N 	 N—CBA 

0 
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0 	 0 

Br....,..,
„•••.,_ 	 ...,......„....„.....s„  

N—CBA 	 N—CBA 
H 	 H , or 	 • 

10. 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 the CBA with an imine-containing cytotoxic co pound, an 

imine reactive reagent, and a bifunctional crosslinking agent comprising the 

linking group to form the conjugate. 

11. The method of claim 10, wherein the CBA is contacted with/the imine- 
/ 

containing cytotoxic compound and the imine reactive reagent to form a first 

mixture; and the first mixture is then contacted with the bifunctional crosslinking 

t

. 
agent to form the conjugate. 

12. The method of claim 11, wherein the bifuctionat crosslinking agent is contacted 

with the first mixture immediately after the formation of the first mixture. 
7 

13. The method of any one of claims 10-12,/fUrther comprising purifying the 

conjugate. 
/ 

14. 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 grotip, a maleimide group, a haloacetamide group, or an amine 

group), and a group reactive with the modified cytotoxic compound, to 

form “econd modified cytotoxic compound covalently bonded to a 

residne 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 represented by one of the following 

formulas, or a pharmaceutically acceptable salt thereof: 

Y 	
X\ 	Y. 

04z 

 
, 	...

1
— N H 	A—D—L—D'—A' 	N—' ,. 

/ 

R , 	 411 	 0 4410 NSW  
Re 	R6 	 A 

R3 	R4' 	 (r) 	 Ra 	R3  
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R2 	R 'Y 	 X\ 	y. Ri 

R3 ®NH 40  A-D-L-D'-A' 40  N--/' 	IV 
-N..... 

R4' 	ZI 	w 	R6 	R6 
(II') 	 , and, 

wherein: 

Y is a leaving group, and is a sulfite (HSO3, HSO2  or a salt of, S03-, 

S032-  or HS02 formed with a cation), metabisulfite (H2S205  or a salt of S2052-  
i 

formed with a cation), mono-, di-, tri-, and tetra- thiophosphate(PO3SH3, 
, 3  

PO2S2H2, POS3H2, PS4H2  or a salt of PO3S3-, PO2S23-, P0a3/ / or P343-  tormed 
i 

with a cation), thio phosphate ester (Ri0)2PS(ORi), RiS-,,,AiSO, R'S02, R'S03, 

thiosulfate (HS203  or a salt of 52032-  formed with a cation), dithionite (HS204  or 

a salt of S2042-  formed with a cation), phosphorodiffiioate (P(=S)(ORk')(S)(OH) 

or a salt thereof formed with a cation), hydroxaMic acid (Rk'C(.0)NOH or a salt 

formed with a cation), formaldehyde sulfoxylate (HOCH2SO2 or a salt of 

HOCH2S02 formed with a cation, such as` HOCH2S02-Nat) or a mixture thereof, 

wherein R' is a linear or branched alkyfhaving 1 to 10 carbon atoms and is 

substituted with at least one substituent selected from -N(Rj)2, -COAT, -SO3H, 

and -P03H; R' can be further optionally substituted with a substituent for an alkyl 
I 

described herein; R3  is a lineg
i 
 or branched alkyl having 1 to 6 carbon atoms; Rk' 

is a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon 
I 

atoms, aryl, heterocyclY1 or heteroaryl; 

X' is select 	from -H, an amine-protecting group, an optionally 

substituted linear`, 	or cyclic alkyl, alkenyl or alkynyl having from 1 to 

10 carbon atgrns, a polyethylene glycol unit -(CR2CH20).-le, 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 

selegted from nitrogen, oxygen, and sulfur, and an optionally substituted 3- to 
/ 

1X-membered heterocyclic ring containing 1 to 6 heteroatoms independently 
I 
selected from 0, 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; 

Rc  is -H or a substituted or unsubstituted linear or branched alkyl 	aving 

1 to 4 carbon atoms; 

RI, R2, R3, R4, RI', R2', R3' and R4' are each independently 	lected from 

the group consisting of -H, an optionally substituted linear, branc ed or cyclic 

alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a ! •lyethylene 

glycol unit -(OCH2CH2).-Rc, halogen, guanidinium [-NH( -NH)NH2], -OR, - 

NR9 R", -NO2, -NCO, -NR'COR", -SR, a sulfoxide repr- ented by -SOR', a 

sulfone represented by -SO2R', a sulfonate -S03-M+, a/su
i 
 lfate -0S03-1\4+, a 

/ sulfonamide represented by -SO2NR'R", cyano, an azido, -COR', -OCOR', - 

OCONR'R"; 

R, for each occurrence, is independent) 	selected from the group 

consisting of -H, an optionally substituted li ear, branched or cyclic alkyl, 

alkenyl or alkynyl having from 1 to 10 c 	bon atoms, a polyethylene glycol unit - 

(CR,C1-1,0).-Rc, an optionally substitu 	d aryl having 6 to 18 carbon atoms, an 

optionally substituted 5- to 18-mem 	red heteroaryl ring containing one or more 

heteroatoms independently select 	from nitrogen, oxygen, and sulfur, or an 

optionally substituted 3- to 187embered heterocyclic ring containing 1 to 6 

heteroatoms independently elected from 0, S, N and P; 

R' and R" are eac / independently selected from -H, -OH, -OR, -NHR, - 

NR.,, -COR, an option 	y substituted linear, branched or cyclic alkyl, alkenyl or 

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

(CH2CH20)„-le, h an optionally substituted 3-18-membered heterocyclic ring 

having 1 to 6 heteroatoms independently selected from 0, S, N and P; 

n is 	integer from 1 to 24; 

W s selected from C=O, C=S, CH2, BH, SO and SO2; 

6 is -H, -R, -OR, -SR, -NR'R", -NO2, or, halogen; 

Z and Z' are independently selected from -(CH2)n-, -(CH2)n-CR7R8- 

( 	2)na-, -(CH2).-NR9-(CH2)na-, -(CH2)..-0-(CH2)na- and -(CH2)n---S-(CH/).a--; 

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

R7 and R8 are the same or different, and are each independently selected 

from -H, -OH, -SH, -COOH, -NHR', a polyethylene glycol unit -(OCR2CH2)n-, 
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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; 

R9 is independently selected from -H, an optionally substituted linear, 

branched or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene lycol 

unit -(OCH2CH2)n-; 

A and A' are the same or different, and are independently se 	ted from - 

0-, oxo (-C(=O)-), -CRR'O-, -CRR'-, -S-, -CRR'S-, -N(R5)- and - RR'N(R5)-, 

R5 for each occurrence is independently -H or an optio 	ly substituted 

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 sub tituted linear, branched 

or cyclic alkyl, alkenyl or alkynyl having 1 to 10 c 	on atoms, an amino acid, a 

peptide bearing 2 to 6 amino acids, and a polyet 	lene glycol unit (-0CH2CF12)n- 

L is absent, or when present, compp'Ses the thiol group, or is a / 
polyethylene glycol unit (-0CH2CH2)n-, 	linear, branched or cyclic alkyl or 

alkenyl having 1 to 10 carbon atoms, 	phenyl group, a 3- to 18-membered 

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

heteroatoms independently sele ted from 0, S, N and P, wherein the alkyl, 

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

b) 	reacting the secondm
/ 
 odified cytotoxic compound with the CBA through 

the group react e with the CBA, at a pH of about 4 to about 9, to form 

the conjugate': 

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

group, a mal mide group, a haloacetamide group, or an amine group. 

16.  The meth d of claim 14, wherein the modified cytotoxic compound comprises a 

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

thio -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'\ 
	

' 
R1, 	 N 	 ___‘Y  , 	— 	A—D—L—D.—A' 

	
N 	. 
	

z 	Ri 

, 	41, RZ 

40  
W 	R6 	R6 	 A 

R3' 	R4' 	 (I) 	 R4 	R3 	9 

R2' 	R1' 
	

x' 	y. R1 
___ 	 ___/ 

R ' 	
_

,. 	
®

N 	A—D—L—D—A' 0  N 4-. 	it  
Ra' 	 R6 

(II) 

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: 
X.
\ 
	Y  

\ y--- 	A— 	 N 0D—L—D'—A' s.....Z 0 	0  
I 

, 	414 	N....
w 	

N 	sili RZ  R6 

R3' 	. 	 (I) 	 R4 	R3  

RZ 	R1' 	 X' 	y,  R1 

_ 	 \ N 	4
,. R

_J 
, 	 N A—D—L—DL— 40 l

,- 
NSW Ra' 	Z 	 R6 R6 

(II) 

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 -(CFICH20).-12`, an optionally 

substituted aryl having 6 to 18 carbon atoms, an optionally substituted 5- to 1 - 

membered heteroaryl ring containing one or more heteroatoms independe 	y 

selected from nitrogen, oxygen, and sulfur, and an optionally substitute 	3- to 

18-membered heterocyclic ring containing 1 to 6 heteroatoms indepe, dently 

selected from 0, S, N and P; 

Y' is selected from -H, an oxo group, an optionally sub ituted linear, 

branched or cyclic alkyl, alkenyl or alkynyl having from 1 tcyl 0 carbon atoms, 
/ 

an optionally substituted 6- to 18-membered aryl, an optiyfially substituted 5- to 

18-membered heteroaryl ring containing one or more hiteroatoms independently 

selected from nitrogen, oxygen, and sulfur, an optiodally substituted 3 to 18- 
/ 

membered heterocyclic ring having 1 to 6 heteroatoms; 
/ 

Rc  is -H or a substituted or unsubstitutsd linear or branched alkyl having 

1 to 4 carbon atoms; 

R1, R2, R3, R4, R1', R2', R3' and R.4,1' are each independently selected from 

the group consisting of -H, an option,I4Y substituted linear, branched or cyclic 

alkyl, alkenyl or alkynyl having front 1 to 10 carbon atoms, a polyethylene 

glycol unit -(OCH2CH2)n-Rc, ha/gen, guanidinium [-NH(C=NH)NH-], -OR, - 
.1 

NR'R", -NO2, -NCO, -NR'C/OR", -SR, a sulfoxide represented by -SOR', a 
/ 

sulfone represented by -S0,512', a sulfonate -S03-M+, a sulfate -0S03-1\4+, a 

sulfonamide represente&by -SO2NR'R", cyano, an azido, -COR', -OCOR', - 

OCONR'R" and thefinking group; 
i 

R, for eaclyoccutTence, is independently selected from the group 

consisting of -Wan  optionally substituted linear, branched or cyclic alkyl, 

alkenyl or a 	ynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit - 

(CH2C1-1, 	)n-R°, an optionally substituted aryl having 6 to 18 carbon atoms, an 

option 	y substituted 5- to 18-membered heteroaryl ring containing one or more 

hete 	atoms 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 0, S, N and P; 

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

NR2, -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or 

alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit - 
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(CH2CR20).-Rc, and an optionally substituted 3-18-membered heterocyclic ring'  

having 1 to 6 heteroatoms independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C=S, CH2, BH, SO and SO2; 

R6  is -H, -R, -OR, -SR, -NR'R", -NO2, or halogen; 

Z and Z' are independently selected from -(CH2)n-, -(CH2,  n-CR7R8- 

(C112)na'-, -(CH2)n-NR9-(CH2)na'", -(C112)n'-0-(CH2)na'' and -(Cti2)n--S-(CH2)na'-; 

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

R7  and R8  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 havingfrom 1 to 10 carbon atoms; 

R9  is independently selected from -H, an optionally substituted linear, 

branched or cyclic alkyl having from 1 to lakarbon atoms, a polyethylene glycol 
/ 

unit -(OCH2CH2)n-; 

A and A' are the same or different, and are independently selected from - 
I'  

0-, oxo (-C(=O)-), -CRR'O-, -CRR'r, -5-, -CRR'S-, -N(R5)- and -CRR'N(R5)-, 

R5  for each occurrence is independently -H or an optionally substituted 

linear or branched alkyl having4 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 (-0CH2CH2)n-; 

L is absents or when present, comprises the thiol group, and is a 
i 

polyethylene glycol unit (-0CH2CH2)n-, a linear, branched or cyclic alkyl or 
/ 

alkenyl havin'a 1 to 10 carbon atoms, a phenyl group, a 3- to 18-membered z:,  

heterocycliC ring or a 5- to 18-membered heteroaryl ring having 1 to 6 
i 

heteroa/toms independently selected from 0, S, N and P, wherein the alkyl, 

alke01, phenyl, or heterocyclic or heteroaryl ring is optionally substituted. 

24. e method of claim 23, wherein the imine-containing cytotoxic compound is 

represented by any one of the following formulas: 
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L' 

L"' 	.. 

, 

• 
411 

• • (IA) , or 

L' 
L"' 	.. 	X; 	Y. 

ilk 	A 	G I 	
A' 

110 	Is li  N 
Rs 	R6 	I • (HA) 

wherein: 

L', L", and L"' are the same or different, and/are independently selected 

from -H, an optionally substituted linear, branched Air cyclic alkyl, alkenyl or 

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

(OCH2CH2).-Rc, halogen, guanidinium [-NR(&NH)NH2], -OR, -NR'R", -NO2, 

-NR'COR", -SR, a sulfoxide represented jiy -SOR', a sulfone represented by - 
i 

SO2R', a sulfonate -SO3M, a sulfate -0$03M, 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-. 

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

represented by one of the/following formulas, or a pharmaceutically acceptable 

salt thereof: 

L' 

L"' 	., 
X. Jr 

4 	 Rs * 	N 
41 

• • (IA')  , or 

L' 
L''' 	.. 	r 	r 

I it 	
. * 	44  N 

I 	 Rs 	 R6 	I 
(HA') 

• 

6. 	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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The method of claim 26, wherein L' bears the thiol group, and L" and L"' are - 

H. 

, 
The method of any of claims 23-27, wherein A and A' are both -0-; R6 is -0Me; 

i 
and G is -CH-. 

The method of any one of claims 23-28, wherein the imine-containing/cytotoxic 

compound is represented by any one of the following formulas: 

Rx 
W'..-- ASH 

. 

	

. 	1. 

1* 	i 	_
s 	 R6 	 4 

(IC) 	• 	, Or 

w,Rx-SH 

Y. 
I 	. 

4 	0 	44 lik  RB=A 
 I 	R6 	 I 

• • 
(IIC) 

9 

wherein: 

W' is absent, or when present, is selected from -CRele-, -0-, -0-C(=0)-, 

-C(=0)-0-, -S-, -SO-, -SO2-, -C142-S-, -CR20-, -C1-12NRe-, -0-(C=0)0-, -0-
/ 

(C=0)N(Re)-, -N(Re)-, -N(R7C(=0)-, -C(=0)-N(Re)-, -N(Re)-C(=0)0-, - 

N(C(.0)Re)C(.0)-, -N(C(i----0)Re)-, -(0-CH2-CH2)n-, -SS-, or -C(=0)-, or an 

amino acid, or a peptid 	aving 2 to 8 amino acids; 

Rx  is absent,1dr when present, is an optionally substituted linear, branched 

or cyclic alkyl, aij enyl 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 

heteroatomOielected from 0, N or S; 

Rand Re' are the same or different, and are selected from -H, a linear, 
i 

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

(C 	-CH2-0)„-Rk, wherein Rk  is a -H, a linear, branched cyclic alkyl having 1 to 

carbon atoms, optionally bearing a secondary amino (e.g., -NHR1°1) or tertiary 

amino (-NR101RI02)  group or a 5- or 6-membered nitrogen containing 

heterocycle, such as piperidine or morpholine, wherein R1°1  and R102  are each 

independently a linear, branched, or cyclic alkyl, alkenyl or alkynyl having 1 to 

10 carbon atoms; preferably, R101  and R102  areeach independently a linear or 

27.  

28.  

29.  
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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 pharmace tically 

acceptable salt thereof: 

W~ ASH 

lel 	
• 	Y' 

• (IC') 	 or 

w--Rx-SH 
Y'," 

I 
it 

1141 
 

N 	 N 
i 	R6 	 R6 

• (HC') 

31. The method of claim 29 or 30, wherein: 

Y is selected from -SO3M, -SO2 	or -OSO3M; 

M is -H or a pharmaceutically
/ 

ceptable cation such as Na+ or K+; 

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

unsubstituted linear, branched or 	clic alkyl, alkenyl or alkynyl having from 1 

to 10 carbon atoms, phenyl, and an amine-protecting group; 

Y' is selected from t re group consisting of -H, an oxo group, a 

substituted or unsubstitut 	linear, branched or cyclic alkyl, alkenyl or alkynyl 

having from 1 to 10 carbon atoms; 

A and A' are selected from -0- and -S-; 

W' is abs 	t, or selected from -0-, -N(Re)-, -N(Re)-C(=0)-, - 

N(C(.0)12!)-, 	- or -CH2-S-, -CH2NRe-; 

R.' is bsent or selected from a linear, branched or cyclic alkyl having 1 to 

10 carbon4toms; 

e is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 

10 c 	bon atoms or -(CH2-CH2-0).-Rk, wherein Rk is a -H, a linear, branched 

cy is alkyl having 1 to 6 carbon atoms, optionally bearing a secondary amino 

e.g., -NHR1°1) or tertiary amino (-NR101R102) group or a 5- or 6-membered 

nitrogen containing heterocycle, such as piperidine or morpholine, wherein R1°1 
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and R1°2  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-. 

32. The method of any one of claims 29-31, wherein W' is -N(Re)-. 

33. The method of claim 32, wherein le is -(C1- 2-CH2-0),,-Rk, wherein R is a -H, a 

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

34. The method of claim 33, wherein Rk  is -H or -Me, n is 4, andA is 2. 
,/ 

35. The method of claim 34, wherein le is a linear or branched alkyl having 1 to 6 

carbon atoms. 

36. The method of claim 34, wherein Rx  is -(CH2)p-(CRfle)-, wherein Rf  and Rg are 

each independently selected from -H or a linear or branched alkyl having 1 to 4 

carbon atoms; and p is 0, 1, 2 or 3. 

37. The method of claim 36, wherein Rf  and g  are the same or different, and are 
i  

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

38. The method of any one of claims 29/37, wherein: 

Y is -SO3M, -SO2M, or a„sulfate -OSO3M; preferably -SO3M; 
,. 

M is -H or a pharmaceutically acceptable cation (e.g., Na+); 

X' and Y' are both 

A and A' are both /0-; 
i 

R6 is -OMe; and 

Rx  is a lineal/or branched alkyl having 1 to 6 carbon atoms. 

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

crosslinku.  ig argent is: 

a maleimido-based moiety selected from: N-succinimidyl 4- , 
(maleir domethyl)cyclohexanecarboxylate (SMCC), N-succinimidy1-4-(N-

i 
maleiiMidomethyl)-cyclohexane-1-carboxy-(6-amidocaproate) (LC-SMCC), K-

nAeimidoundecanoic 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-(a-maleimidoacetoxy)-succinimide ester (AMAS), succinimidyl- 

/ 

6-((3-maleimidopropionamido)hexanoate (SMPH), N-succinimidyl 4-(p- 
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maleimidophenyl)-butyrate (SMPB), N-(p-maleimidophenypisocyanate (PMPI) 

N-succinimidyl-4-(4-nitropyridyl-2-dithio)butanoate; or, 

a haloacetyl-based moiety selected from: N-succinimidyl-4-(iodoacetyl)-

aminobenzoate (STAB), N-succinimidyl iodoacetate (SIA), N-succinim141 

bromoacetate (SBA), and N-succinimidyl 3-(bromoacetamido)propionate 

(SBAP), bis-maleimidopolyethyleneglycol (BMPEO), BM(PEO)2,,BM(PEO)3, 

N-(f3-maleimidopropyloxy)succinimide ester (BMPS), 5-maleimidovaleric acid 

NHS, HBVS, 4-(4-N-maleimidophenyl)-butyric acid hydrazide•HC1 (MPBH), 

Succinimidyl-(4-vinylsulfonyl)benzoate (SVSB), dithiobis-maleimidoethane 

(DTME), 1,4-bis-maleimidobutane (BMB), 1,4-bismaleimidy1-2,3- 

dihydroxybutane (BMDB), bis-maleimidohexane (BMH), bis-maleimidoethane 
.. , 

(BMOE), sulfosuccinimidyl 4-(N-maleimido-methypcyclohexane-l-carboxylate 

(sulfo-SMCC), sulfosuccinimidy1(4-iodo-acetyWaminobenzoate (sulfo-SIAB), m-

maleimidobenzoyl-N-hydroxysulfosuccinimi,de ester (sulfo-MBS), N-(y- 
/ 

maleimidobutryloxy)sulfosuccinimde ester (sulfo-GMBS), N-(E- 

maleimidocaproyloxy)sulfosuccimido ester (sulfo-EMCS), N-(K-

maleimidoundecanoyloxy)sulfosuccinimide ester (sulfo-KMUS), 

sulfosuccinimidyl 4-(p-maleimidophenyl)butyrate (sulfo-SMPB), CX1-1, sulfo- 

Mal and PEG„-Mal. 

40.  The method of any one of claims 23-38, wherein the bifunctional crosslinking 

agent is selected from the'group consisting of SMCC, Sulfo-SMCC, BMPS, 

GMBS, SIA, STAB, N/succinimidy1-4-(4-nitroppidy1-2-dithio)butanoate, bis- 
/ 

maleimidohexane of BMPEO. 
/ 

41.  The method of any one of claims 23-40, wherein the modified CBA, when 

present, is: 

H 
N-CBA 

O 
O 

O 

O 

I 	
H 	 H 

	

,
,,,,.....,.N 	 N-CBA 

11 	1 

6 	0 
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0 

-----( 	
SO3H 	0 

I 	N JL
N—CBA 
H 

--*---(  
0 

"---.-& 

„....../
1 	N 	HN—CBA 

0 

0 

.---- 	
0 

N 
—CBA/ H 

0 
' 

( 	.,-'''•1-1-r.... 14—CBA 
F
il 	

", i, 	 H 

O  n = 2-20 (e.g., X4, 6, 8, 10) 

H 

Py SS :'  

N—CBA 

0 

SO3H 
H 

IT'-'s 	
N—CBA 

/ 	 0 , 

SIN 
H 

-CBA 

0 

s03 H  
N-CBA 

0 

X  X = H or NO2  

H 
N 	

SAS 	
N-CBA 
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0 
•••.„,...0.....e..-...0........,,O.s„,"„„

N 
 

CBA 
O 	BM(PEG)3 	0  

O 
O 

N"N,./•../.....0.N 	CBA 

0 	BMH 
, 

o 	 o 

....,../..„/". „ 	 1 	%.„.., Br 	 .,........7 	
N-CBA N-CBA 

H 	 H 	y , Or  
/ 	. 

42. 	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) 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, 

b) a group represented,by: 

/ 	
Y 	H )--N 

y 
wherein: 

Y is a leaving group, and is a sulfite (HS03, HSO2 or a salt of HS03-, 

S032-  or HS01-  formed with a cation), metabisulfite (H2S205  or a salt of S2052- 

formed with a cation), mono-, di-, tri-, and tetra- thiophosphate (PO3SH3, 

PO2S2142, POS3H2, PS4H2  or a salt of PO3S3-, PO2S23-, POS33-  or PS43  formed 

witnia cation), thio phosphate ester (Ri0)2PS(ORi), R'S-, R'SO, R'S02, R'S03, 

thiosulfate (HS203  or a salt of S20322  formed with a cation), dithionite (HS204  or / 

/
a salt of S2042-  formed with a cation), phosphorodithioate (P(=S)(ORIc)(S)(OH) 

or a salt thereof formed with a cation), hydroxamic acid (RleC(=0)NOH or a salt 

formed with a cation), formaldehyde sulfoxylate (HOCH2S02 or a salt of 

HOCH2S02 formed with a cation, such as HOCH2S02-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(Ri)2, -CO2H, -SO3H, 

and -PO3H; R' can be further optionally substituted with a substituent for an 	y 

described herein; R' is a linear or branched alkyl having 1 to 6 carbon ato 	s; RI  
/ 

is a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon 

atoms, aryl, heterocyclyl or heteroaryl. 
xf 

43.  The method of claim 42, wherein the second modified cytotoxic compound is 

produced by reacting an imine reactive reagent with an inaine-containing 

cytotoxic compound bearing the linking group and the reactive group. 

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

cytotoxic compound prior to reacting with the CBA. 

45.  The method of any one of claims 42-44, wherein the reactive ester is selected 

from the group consisting of N-hydroxysuccinimide ester, N-hydroxy 

sulfosuccinimide ester, nitrophenyl ester, dinitrophenyl ester, tetrafluorophenyl 

ester, sulfo-tetraflurophenyl ester, and pentafluorophenyl ester. 

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

hydroxysuccinimide ester. 	/ / 
/ 1 

47.  The method of any one of claims 42-44, wherein the thiol-reactive group is 

selected from the group consisting of maleimido, vinylpyridine, vinyl sulfone, 

vinyl sulfonamide, a haloacetyl-based group and a disulfide group. 
i 

48.  The method of any one of claims 42-44, wherein the thiol-reactive group is 

maleimido, haloaceiamido or -SSRd, wherein Rd  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-

nitropyridal. 

49.  The method of any one of claims 14-48, wherein the second modified cytotoxic 

compound is represented by any one of the following formulas: 

YX' 	' 
NI\ 	/ .s. .....?----N 	 .. 	— A—D—L—D'—A' 	s„...-L 

R
I . 	N 41, , 	

0 

W 	R6 	 R6 	
N ,4i, RZ  

. 	. 	 (Ia') 	 R4 
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R2 	R1' y 	 X' 	y,  R1 	RZ  

R

\ _I . 	it, 	 N NH. A—D—L—D'—A' 40 	-.. 	lit  
-NI, , 

Ra 	Z' 	w 	 R6 

(IIa') 

or a pharmaceutically acceptable salt thereof, wherein: 

Y is a sulfite (HSO3, HSO2  or a salt of HS03-, S032-  or HS 2formed 

with a cation), metabisulfite (H2S205  or a salt of 520522-  formed/with a cation), 

mono-, di-, tri-, and tetra- thiophosphate (PO3SH3, PO2S2H/POS3H2, PS4H2  or a 

salt of P03S3-, PO2S23-, POS33-  or PS43  formed with a cation), thio phosphate 

ester (R'O)2PS(OR'), R'S-, R'SO, R'S02, R'S03, thiosuliate (HS203  or a salt of 
7 

S2032-  formed with a cation), dithionite (HS204  or a:salt of S2042-  formed with a 

cation), phosphorodithioate (P(=S)(ORk')(S)(01-1)tor a salt thereof formed with a 

cation), hydroxamic acid (Rk  C(=0)NOH or a 
,
alt. 	formed with a cation), 

/ 
formaldehyde sulfoxylate (HOCH2S02-  or asalt of HOCH2S02-  formed with a 

cation, such as HOCH2S02-Na+) or a mi/ture thereof, wherein R' is a linear or 

branched alkyl having 1 to 10 carbon/a:toms and is substituted with at least one 
,, 

substituent selected from -N(R3)2, -0041, -SO3H, and -PO3H; R' can be further 

optionally substituted with a substituent for an alkyl described herein; Ri  is a 

linear or branched alkyl having 1 to 6 carbon atoms; Rk' is a linear, branched or 
/ 

cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon atoms, aryl, heterocyclyl or 
/ 

heteroaryl; 

X' is selecteifrom -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 unitACH1CH20).-Rc, 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 

suYur, and an optionally substituted 3- to 18-membered heterocyclic ring 

ontaining 1 to 6 heteroatoms independently selected from 0, 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 nitrogen/  

oxygen, and sulfur, an optionally substituted 3- to 18-membered heterocyclic/  

ring having 1 to 6 heteroatoms; 

Rc  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; 

R1, R2, R3, R4, R1', R2', R3' and R4' are each independently selected from 

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

alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, ,a polyethylene 

glycol unit -(OCH/CH2).-Rc, halogen, guanidinium [-NH(C=NH)NH2], -OR, - 

NR'R", -NO2, -NCO, -NR'COR", -SR, a sulfoxide represented by -SOR', a 

sulfone represented by -SO2R', a sulfonate -S03-M+, a sulfate -0S03-1V1+, a 

sulfonamide represented by -SO2NR'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 - 

(CfliCH,O)„-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 	8.-membered heterocyclic ring containing 1 to 6 

heteroatoms independently selected from 0, S, N and P; 

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

NR2, -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or 

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

(CH2C11,0)n-R', and an optionally substituted 3- to 18-membered heterocyclic 

ring having 1 to 6 heteroatoms independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C=S, CH2, BH, SO and SO2; 

i R6 is -H, -R, -OR, -SR, -NR'R", -NO2, halogen or the linking group with 

the reactive group bonded thereto; 

/H2) Z and Z' are independently selected from -(CH2)n-, -(CH2),-CR71(8- 

(C 	na-, -(CH2).-NR9-(CH2)na-, -(CH2)n'-O-(CH2)na'- and -(CH2).---S-(CH2)na--; 

n' and na' are the same or different, and are selected from 0, 1, 2 and 3; 
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R7 and R8 are the same or different, and are each independently selecte /17 

from -H, -OH, -SH, -COOH, -NHR', a polyethylene glycol unit -(OCH2CH n-, 

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 toms; 

R9 is independently selected from -H, an optionally substitu d linear, 

branched or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol 

unit -(OCH2CH2)n-; 

A and A' are the same or different, and are indepedently selected from - ,f
,  

0-, oxo (-C(=O)-), -CRR'O-, -CRR'-, -S-, -CRR'S-, -Ng', and -CRR'N(R5)-; 
i 

R5 for each occurrence is independently -H ori,an optionally substituted 
i 

linear or branched alkyl having 1 to 10 carbon atonis; 

D and D' are the same or different, and ate independently absent or 

selected from the group consisting of an optionally substituted linear, branched 

or cyclic alkyl, alkenyl or alkynyl having no 10 carbon atoms, an amino acid, a 

peptide bearing 2 to 6 amino acids, and/4 polyethylene glycol unit (-0CH2CH2)n- 

L is absent, the linking group with the reactive group bonded thereto, a 

polyethylene glycol unit (-0CPt2CH2)n-, 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- *6 18-membered heteroaryl ring having 1 to 6 

heteroatoms independently selected from 0, S, N and P, wherein the alkyl or 
/ 

alkenyl is optionally` substituted with the linking group with the reactive group 

bonded thereto;,4ienyl or heterocyclic or heteroaryl ring can be optionally 

substituted, wherein the substituent can be the linking group with the reactive 

group bonded thereto; 
/ 

50. 	The method of claim 49, wherein L is absent, or is selected from an optionally 

suhst
ituted phenyl group and an optionally substituted pyridyl group, wherein the 

phenyl and the pyridyl group bears the linking group with the reactive group 
I 
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 tie 

following formulas: 
. 

L... 

. 	--A 

dik 	
1101 	/I `\ 

• (TAa') 
9 

L' 
Y L'" 	., 	X' .." 

Ir 	
A 
	

A. 
lit 

® R6 
Rs R6 	R6 

• • 
(11Aa') 

9 

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,CH2),,-Re, halogen, guanidinium [-NH(C=NH)NH2], -OR, -NR'R", -NO2, 

-NR'COR", -SR, a sulfoxide represented by -SOR', a sulfone represented by - 

SO,R', a sulfonate -S031V1, 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 4( or a pharmaceutically acceptable cation; and, 

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

52.  The method of claim 51, wherein one of L', L", or L"' is the linking group with 

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

53.  The method of claim 52, wherein L' is the linking group with the reactive group 

bonded thereto, and L" and L'" are -H. 

5 The method of claim 52 or 53, wherein A and A' are both -0-, R6  is -OMe, and 

G is -CH-. 
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The method of claim 52, 53, or 54, wherein L' is represented by the following 

formula: 

-W'-le-V-R'"-J, 

wherein: 

W' and V are the same or different, and are each independently bsent, or 

selected from -CRele-, -0-, -0-C(=0)-, -C(=0)-0-, -S-, -SO-, -SO , -CH2-S-, - 

CH20-, -CH2NRe-, -0-(C=0)0-, -0-(C=0)N(Re)-, -N(Re)-, -N( 	-C(=0)-, - 

C(.0)-N(Re)-, -N(Re)-C(=0)0-, -N(C(=0)1r)C(=0)-, -N(C(z,-45)Re)-, -(0-CH2- 
., 

CH2),,-, -SS-, or -C(=0)-, or an amino acid, or a peptide haying 2 to 8 amino 

acids; 

R' and RY are the same or different, and are each independently absent or 

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

having 1 to 10 carbon atoms, an aryl bearing 6 toy  10 carbon atoms or a 3- to 8- 
/ 

membered hetereocyclic ring bearing 1 to 31)&eroatoms selected from 0, N or S; 
/ 

Re  and Re' are the same or different; and are selected from -H, a linear, 

branched or cyclic alkyl, alkenyl or alk 	yl having 1 to 10 carbon atoms or - 

(CH2-CIL-0).-Rk, wherein Rk  is a -0, a linear, branched cyclic alkyl having 1 to 

6 carbon atoms, optionally bearing a secondary amino (e.g., -NHR1°1) or tertiary 

amino (-NR101.'102 
K 	) group or a,5- or 6-membered nitrogen containing 

heterocycle, such as piperickine or morpholine, wherein R1°1  and R1°2  are each 
/ 

independently a linear, branched, or cyclic alkyl, alkenyl or alkynyl having 1 to 

10 carbon atoms; prefetably, R1°1  and R102  areeach independently a linear or 

branched alkyl havjtg 1 to 6 carbon atoms; 

n is an integer from 1 to 24; 

J comprises the reactive group bonded thereto, and is selected from a 

maleimidefa haloacetamido, -SH, -SSRd, -CH2SH, -CH(Me)SH, -C(Me)2SH, 

and -COE, wherein -COE represents a reactive ester selected from, but not 

limited to, N-hydroxysuccinimde ester, N-hydroxy sulfosuccinimide ester, 

nitrophenyl (e.g., 2 or 4-nitrophenyl) ester, dinitrophenyl (e.g., 2,4-dinitrophenyl) 

‘ster, sulfo-tetraflurophenyl (e.g., 4-sulfo-2,3,5,6-tetrafluorophenyl) ester, and 

pentafluorophenyl ester, and wherein Rel  is -H or a substituted or unsubstituted 

linear or branched alkyl having 1 to 4 carbon atoms, and, 

Rd  is selected from phenyl, nitrophenyl (e.g., 2 or 4-nitrophenyl), 

55. 
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dinitrophenyl (e.g., 2 or 4-nitrophenyl), carboxynitrophenyl (e.g., 3-carboxy-

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

56.  The method of claim 55, wherein J is -SH, -SSRd, a maleirnide, or a N-

hydroxysuccinimide ester. 

57.  The method of claim 55 or 56, wherein: 

Re' is -H or -Me; 

Re  is a linear or branched alkyl having 1 to 6 carbon atoms or -(CH2-CH2- 

0)„-Rk; 

n is an integer from 2 to 8; and 

Rk  is -H, -Me or -CH2CH2-NMe2. 

58.  The method of any one of claims 55-57, wherein ,V is an amino acid or a peptide 

having 2 to 8 amino acids. 	 /  

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

ala-leu. 
i / 

60.  The method of claim 55, wherein: 

W' is -0-, -N(Re)- or -N(R)-C(=O)-; 

Re  is -H, a linear or branched alkyl having 1 to 4 carbon atoms, or -(CH2- 

CH2-0)„-Rk; 

Rx  is a linear or branched alkyl having 1 to 6 carbon atoms; 

V is absent, -(0-CH2-CH2)n-, -C(=O)-NH-, -S-, -NH-C(=O)-; 

R3' is absent or `a linear or branched alkyl having 1 to 4 carbon atoms; and 

J is -SH, -SSRd  or -COE. 

61.  The method of claim 55, wherein: 

W' is`"-O-, -N(Re)- or -N(Re)-C(=0)-; 

Re, is -H, -Me, or -(CH2-CH2-0),,-Me; 

n is an integer from 2 to 6; 

/ Rx  is linear or branched alkyl bearing 1 to 6 carbon atoms; 

V and RY are absent; and 

J is -COE.' 

62.  The method of claim 60 or 61, wherein -COE is N-hydroxysuccinimide ester. 
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63.  The method of claim 55, wherein L' is represented by the following formula. 

-W'-[CRI,,R2, ] -V4CY]o-i-[CR3-R4-]b-COE, 

wherein: 

R1", R2", and R3" are each independently -H or -Me; 

R4- is -H, -Me, -SO3H, or -S03M4, wherein M+  is a pharmaceutically 

acceptable cation; 

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

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

N heteroatom, preferably Cy is 
0 

----------1( 
N- 

/1  

'..-----( 0 

64.  The method of claim 55 or 63, wherein W' is -N(Re)-. 

65.  The method of claim 55, 63, or 64, wherein Re is -(CH2-CH2-0)2_6- Rk, wherein 

Rk  is a -H, a linear, branched cyclic/alkyl having 1 to 6 carbon atoms. 
/ 

66.  The method to claim 55, 63, 644 or 65, wherein V is -S- or -SS-. 

67.  The method of claim 55, 63;64, 65, or 66, wherein L' is represented by the 

following formula: 

- N 	-[CRi,,R2,1-S4CR3'R4„ib-COE. 

68.  The method to claim 55, 63, 64, 65, 66, or 67, wherein the cytotoxic compound 

bonded to the liming group with the reactive group attached thereto is: 
i 

,.0,,,,-..0....„0„....N.",,s.s..eN.,.....r,O.N  

11111  

0 

 ° N 41,h 	0 	N-- 
It 

/ 

N 
	

111” OMe 	meo '

it"  
w 	N 

0

Y 

II 	,or 
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SO3H 
,;0,,,..0 0.,,..-..N....S.s."..).„(0. 

Y 	 H 

N 	

IV-- ribi  o 	4 	0 	
0 

WI  OMe 	Me0 	N 6-(1 
0 

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

69. The method of claim 55, 63, 64, 65, or 66, wherein L' is represgiited by the 

following formula: 

- NRe-{CRi-R2,1a-S-Cy-[CR3'Rclb-COE. 

70. The method of claim 55, 63, 64, 65, 66, or 68, whereih:the cytotoxic compound 
i 

bonded to the linking group with the reactive groupfattached thereto is: 

i 	0 
/ 0 

'' )Lo-N 
„..0„.....0."...„0.,,,"-N 	0 	0 

H 	 H 
4111  ra.6 N

N 

 

* 	IIIP OMe 	 N 

0 	 0 	4111 	, or 

0 
„.0„,"..0"...„00 	...x.$)L0* 

0 
N 
H 	 H 	Y 

0 	4 	. 40  N-1 

® OMe Me0 
10 

wherein Y is -S031VI, 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 linking group with the reactive group attached thereto is represented by any 

one of the following formulas: 

Rx 
,' 	'S—Zs 

• _ 

Y' 
s 

111 I 	• 	 I • 
• • (VII [a') 	 , or 
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Rx  
w,/ N—Zs 

X\ 	y. 

lik 	
NH 	 , 

G 4 	 1110 	
t. Mk 

Rs 1 	 Rs 
• (Xa') 	 • 

wherein: 

Y is selected from -SO3M, -SO2M or -OSO3M; 

M is -H or a pharmaceutically acceptable cation s 	h as Na+  or K±; 

X' is selected from the group consisting of -H, 2 H, a substituted or 

unsubstituted linear, branched or cyclic alkyl, alkenyr or alkynyl having from 1 
. / 

to 10 carbon atoms, phenyl, and an amine-protecm 	group; ig 

Y' is selected from the group consistingiof -H, an oxo group, a 

substituted or unsubstituted linear, branchedior cyclic alkyl, alkenyl or alkynyl 

having from 1 to 10 carbon atoms; 

A and A' are selected from -0- 'and -S-; 

W' is absent, or selected fro 	-0-, -N(Re)-, -N(Re)-C(=0)-, - 

N(C(=0)Re)-, -S- or -CH2-S-, -C 0NRe-; 

Rx  is absent or selecte 	rom a linear, branched or cyclic alkyl having 1 to 

10 carbon atoms; 

Re  is -H, a linear, 	ranched or cyclic alkyl, alkenyl or alkynyl having 1 to 
, 

10 carbon atoms or -(012-CH2-0)„-Rk, wherein Rk  is a -H, a linear, branched 

cyclic alkyl having T to 6 carbon atoms, optionally bearing a secondary amino 

(e.g., -NHR1°1) oritertiary amino (-NR1°1R1°2) group or a 5- or 6-membered 

nitrogen conta
/

thing heterocycle, such as piperidine or morpholine, wherein R1°1  

and R102  ar9'each independently a linear, branched, or cyclic alkyl, alkenyl or 

alkynyl
,
plaving 1 to 10 carbon atoms; 

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

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

/ 

0 
D 

O 	 O — N 

..---4N 

0 	 (al); 
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0 

----.4 N 	(CH2)q 
0 N 

0 	 (a2); 

o i 

....(cF1 2)4  ..,ii 
N ,`- 

O 	 0 	 n 	 O (a3); 

• 
I S\

(CH2)q 
H
ill 	0—N 

(a4); 

/ (CH2) O—N 

o (a5); 

O 

3„ssjt, _,. (C H2)9 	N 
N  
H 

o (a6); 

/ 

o 

 

(a7); 

so3m 

(a8); 

O .„ 
‘'''s 	 - N 

O 
(a9), and, 

o 

O 0 	 0 	0 
H 	ILANI)L , 

N 
N..,1/4N•o•Ne 	 0 

H 	8 	H 
0 

wherein: 

0 (a10), 
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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 n is 4; 

D is -H or -SO3M; 

M is -H or a pharmaceutically acceptable cation, such as Na o 

The method of claim 71, wherein Zs  is represented by any one of th 

formulas: 

following 

0 

0 	 O — N 

F4N 
0 	 (al); 

• 

3SSJN . I O— 
H 

O 	(a4'); 

Y 
O 	(a5'); 

0 	D 0 
t N 0 	

N 

(a12); 

O • 
0 	N  

O 
O 

D (a13). 

The method of claim 71 or 72, wherein W' is -N(Re)-. 

The method of claim 73, wherein Re  is -(Ca2-CH2-0)n-Rk, wherein Rk  is a -H, a 

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

The method of claim 74, wherein Rk  is -H or -Me, n is 4, and q is 2. 

72.  

73.  

74 

75. 

190 



WO 2012/112687 	 PCT/US2012/025257 

76.  The method of claim 75, wherein le is a linear or branched alkyl having 1 to 6 

carbon atoms. 

77.  The method of claim 75, wherein le is -(CH2)p-(CRfRg)-, wherein Rf
/

/  an `R are 

each independently selected from -H or a linear or branched alkyl haying 1 to 4 

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

78.  The method of claim 77, wherein Rf  and Rg are the same or different, and are 

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

79.  The method of any one of claims 71-78, wherein: 

Y is -SO3M; 	 / 

M is -H or a pharmaceutically acceptable cation (e.g., Na+); 

X' and Y' are both -H; 

A and A' are both -0-; 

R6  is -OMe; and 

le is a linear or branched alkyl having 1 to 6 carbon atoms. 

80.  The method of any one of claims 49-78, wherein Y is selected from -SO3M, - 

802M and a sulfate -OSO3M. 

81.  The method of claim 80, wherein Y is -SO3M. 

82.  The method of any one of„claims 80-81, wherein M is -H, Na+  or K+. 

83.  The method of any one of claims 49-82, wherein W, when present, is C=O. 
/ 

84.  The method of any,one of claims 49-83, wherein Z and Z', when present, are - 

CIL-. 

85.  The methodof any one of claims 49-84, wherein X' is selected from the group 

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

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

withThe reactive group bonded thereto, and an amine-protecting group. 
/ 

86.  lie method of claim 85, wherein X' is -H, -OH, -Me or the linking group with / 
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 

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 to same or 

different, and are selected from -0-, -5-, -NR5-, and oxo -(C= 	) 

92.  The method of claim 91, wherein A and A' are the same or/different, and are 

selected from -0- and -S-. 

93.  The method of claim 92, wherein A and A' are -0-. 

94.  The method of any one of claims 49-93, whereint and D', when present, are the 

same or different, and are independently selected from a polyethylene glycol unit 

(-OCH2CR2)n, wherein n is an integer from /1 to 24, an amino acid, a peptide 

bearing 2 to 6 amino acids, or a linear, 	"Unched or cyclic alkyl, alkenyl or 

alkynyl having 1 to 10 carbon atoms,/  herein the alkyl, alkenyl and alkynyl are 

optionally substituted with one or fliore substituents independently selected from 

the group consisting of halogen/OR, -NR'COR", -SR and -COR'. 
/ 

95.  The method of claim 94, wherein D and D' are linear or branched alkyl bearing 

to 4 carbon atoms. 

96.  The method of claim 4§, 50, 51, or 71, wherein: 

W is C=0; 

R1, R2, 	', R2', R4 and R4' are -H; 

one o1123, or R3' is optionally the linking group with the reactive group 

bonded th 	eto and the other is -H; 

6 is -OMe; 

Z and Z' are -CH2-; 

X' is -H; 

Y' is -H; and 

A and A' are -0-. 

9 	. 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. 

192 



WO 2012/112687 	 PCT/US2012/025257 

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 following 

formulas: 

Y 	 X'\ Y' 
R1' 	Z. 	N 	 N 	4  A-D-L-D'-A' 	, 

z 00 	 so  

R2  41 	R6 	 . R2 

R3 	R4 	 (Ib') 	 R4 	R3  

R2 	R1' y 	
X'

\ 	
y. R 

_1 NH 	 N 	4,,, ®

R4

R3 	® 40  A-D-L-D'-A' 401  

. 	Z''N' 	
R6 	R6 	WA '2 

(UM 
9 

or a pharmaceutically acceptable salt thereof, wherein: 

Y is a leaving group, and is a sulfite (HSO3, HSO2  or a salt of HS03-, 

S032-  or HS02 formed with a cation), metabisulfite (H/S205  or a salt of S2052-

formed with a cation), mono-, di-, tri-, and tetra- thiophosphate (PO3SH3, 

PO2S2H2, POS3112, PS4H2  or a salt of PO3S3-, PO2S23-, POS33-  or PS43  formed 

with a cation), thio phosphate ester (Ri0)2PS(ORi), R'S-, R'SO, R'S02, RiS03, 

thiosulfate (HS203  or a salt of S2032-  formed with a cation), dithionite (HS204  or 

a salt of S2042-  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 (HOCH1S01-  or a salt of 

HOCH2S0/-  formed with a cation, such as HOCH2S02-1\Ta+) 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(R3)2, -CO2H, -SO3H, 

and -PO3H; Riican be further optionally substituted with a substituent for an alkyl 

described herein; R3  is a linear or branched alkyl having 1 to 6 carbon atoms; RI(' 

is a linear; branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon 

atoms, aryl, heterocyclyl or heteroaryl; 

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

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

'from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH2O)„-Rc, 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 heteroatoms 
/ 

independently selected from 0, S, N and P; 	 / 

Y' is selected from -H, an oxo group, the linking group, an optionally 

substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 

10 carbon atoms, an optionally substituted 6- to 18-membered aryl, an optionally 

substituted 5- to 18-membered heteroaryl ring containing one'or more 

heteroatoms independently selected from nitrogen, oxygen, and sulfur, an 

optionally substituted 3- to 18-membered heterocyclic ring having 1 to 6 

heteroatoms; 

Rc  is -H or a substituted or unsubstituted linear or branched alkyl having 

1 to 4 carbon atoms, or the linking group; 	/ 

R1, R2, R3, R4, R1', R2', R3' and R4' are each independently selected from 

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

alkyl, alkenyl or alkynyl having from 1/to 10 carbon atoms, a polyethylene 

glycol unit -(OCH2CH2).-W, halogen, guanidinium ENH(C.NH)Nad, -OR, - 

NR'R", -NO2, -NCO, -NR'COR' ', -SR, a sulfoxide represented by -SOR', a 

sulfone represented by -S0212', a sulfonate -S031\4+, a sulfate -0S03'1\4+, a 

sulfonamide represented by -SO,NR'R", cyano, an azido, -COR', -OCOR', - 

OCONR'R" and the li 	g group; 

M is -H or a pharmaceutically acceptable cation, such as Nat; 

R, for each drccurrence, 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,O)n-Rc, an optionally substituted aryl having 6 to 18 carbon atoms, an 

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

heter atoms independently selected from nitrogen, oxygen, and sulfur, or an 

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

leteroatoms independently selected from 0, S, N and P; 

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

NR2, -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or 

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

(CH2CH20).-Rc, and an optionally substituted 3-18-membered heterocyclic ring 
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having 1 to 6 heteroatoms independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C=S, CH2, BH, SO and SO2; 

R6  is -H, -R, -OR, -SR, -NR'R", -NO2, halogen or the linking group; 

Z and Z' are independently selected from -(CH2)e-, -(CH2)n-CR7R8- 

(CH2)na-, -(CH2)„,-NR9-(CH2)na-, -(CH2),,,-0-(CH2)na- and -(CH2).-S-(CH2)na-; 

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

R7  and R8  are the same or different, and are each independently selected 

from -H, -OH, -SH, -COOH, -NHR', a polyethylene glyobl unit -(OCH2CH2)n-, 

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; 

R9  is independently selected from -H, an optionally substituted linear, 

branched or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol 

unit -(OCH2CH2)n--; 	 / 

A and A' are the same or different, and are independently selected from - 

0-, oxo (-C(=O)-), -CRR'O-, -CRR'-,,AS-, -CRR'S-, -N(R5)- and -CRR'N(R5)-, 

R5  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 (-CCH2CH2),,-; 

an 

L is absent, the linking group, a polyethylene glycol unit (-0CH2CH2)n-, 

optionally substituted 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 0, S, N and P, wherein the alkyl or alkenyl is optionally 

substituted with the linking group; phenyl or heterocyclic or heteroaryl ring can 

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

99. 	The method of claim 98, wherein Y is -SO2M, -SO3M, or -OSO3M. 

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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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 bear* 

the linking group. 

101. The method of claim 98 or 99, wherein the cytotoxic compound bonded. to the 

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

L. 
L... 	L.. 

X' 	r 
. 

$ N 1 4   • (lAb) 

L.  
L". 	L.. 	x. 	Y. 

4 	
Al 

 It 
N 

R6 	R6 , 
• , 	• (llAb') 	/  

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 carlion atoms, a polyethylene glycol unit - 

(OCI-ICH2)„-Rc, halogen, guanidinium [-NH(C=NH)NI-12], -OR, -NR'R", -NO2, 

-NR'COR", -SR, a sulfoxide represented by -SOR', a sulfone represented by - 
i  

SO2R', a sulfonate -SOM, a sulfate -OSO3M, a sulfonamide represented by - 

SO2NR'R", cyano, an azido, -COR', -OCOR', -OCONR'R" and the linking 

group, provided only one of L', L", and L'" is the linking group; and 

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

102.  The method/Of claim 101, wherein one of L', L", or L'" is the linking group, 

while the/others are -H. 

103.  The Method of claim 102, wherein L' is the linking group, and L" and L'" are - 

H '  

104.  e method of claim 102 or 103, wherein A and A' are both -0-, R6  is -OMe, 

and G is -CH-. 

5. The method of claim 102, 103, or 104, wherein L' is represented by the 

following formula: 
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-W'-le-V-R''-J, 

wherein: 

W' and V are the same or different, and are each independently absent, or 

selected from -Clele-, -0-, -0-C(=0)-, -C(=0)-0-, -S-, -SO-, -SO2-, -CH2-S-, - 

CH20-, -CH2NRe-, -0-(C=0)0-, -0-(C=0)N(Re)-, -N(Re)-, -N(Re)-C(=0)-, - 

C(=0)-N(le)-, -N(le)-C(.0)0-, -N(C(=0)1e)C(=0)-, -N(C(=0)1e)-, -(0-Cf 2- 

CH2).-, -SS-, or -C(=0)-, or an amino acid, or a peptide having 2 to 8 amino 

acids; 

Rx  and RY are the same or different, and are each independently absent or 

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 0, N or S; 

Re  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 - 

(CH2-CH2-0),,-Rk, wherein Rk  is a -H, a linear, branched cyclic alkyl having 1 to 

6 carbon atoms, optionally bearing a secondary amino (e.g., -NHR1°1) or tertiary 

amino (-NR101R102)  group or a 5- or '6-membered nitrogen containing 

heterocycle, such as piperidine or morpholine, wherein R'°' and le°2  are each 

independently a linear, branched, or cyclic alkyl, alkenyl or alkynyl having 1 to 

10 carbon atoms; preferabl
z
y, R1°1  and R102  are each independently a linear or 

branched alkyl having 1 to 6 carbon atoms; 

n is an integer from 1 to 24; and 

J is covalently linked to the CBA, and is selected from a succinimide, a 

acetamido, -S-, -SS-, -CH2S-, -CH(Me)S-, -C(Me)2S-, -NRcl -, -CH2NRe1-, - 

NRe1N-, and -C(=0)-, wherein Rel  is -H or a substituted or unsubstituted linear 

or branched alkyl having 1 to 4 carbon atoms. 

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

107.  The Method of claim 105 or 106, wherein: 

, / 	Re' is -H or -Me; 

Re  is a linear or branched alkyl having 1 to 6 carbon atoms or -(CH2-CH2- 

0)n-Rk; 

n is an integer from 2 to 8; and 

Rk  is -H, -Me or -CH2CH2-NMe2. 
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108. The method of any one of claims 105-107, wherein V is an amino acid or a 

peptide having 2 to 8 amino acids. 

109. The method of claim 108, wherein V is valine-citrulline, gly-gly-gly, or ala- eu- 

ala-leu. 

110. The method of claim 105, wherein: 

W' is -0-, -N(Re)- or -N(Re)-C(=0)-; 

Re is -H, a linear or branched alkyl having 1 to 4 carbon atoms, or -(CH2- 

CH2-0).-Rk; 	 / / 

Rx  is a linear or branched alkyl having 1 to 6 carbon atoms; 

V is absent, -(0-CH2-CH2)n-,  -C(=O)-NH-,  -S-/-NH-C(=0)-; 

RY is absent or a linear or branched alkyl haVing 1 to 4 carbon atoms; and 
, 

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

111. The method of claim 105, wherein: 

W' is -0-, -N(Re)- or -N(Re)-C(=0)-; 

Re  is -H, -Me, or -(CH2-CH2-0)„-Me; 
3. 

n is an integer from 2 to 6; 	/ 

Rx  is linear or branched all Y1 bearing 1 to 6 carbon atoms; 

V and RY are absent; and:
: 

 

J is -C(=0)-. 

112. The method of claim 105„-Wherein L' is represented by the following formula: 

-W'-[CRI,,k2,,]a-V-[Cy]o_r[CR3-Rr]b-C(=0)-, 

wherein: 

R1-, R2-, and R3'. are each independently -H or -Me; 

R4.. is -1711, -Me, -SO3H, or -S03-1144-, wherein M+  is a pharmaceutically 

acceptable cation; 

a i.s'an integers from 0-2, b is an integer from 0-3; and, 

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

N heteroatom, preferably Cy is 

o 

" \ ...-1( 
N— 

..'"...sA( 0 
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113.  The method of claim 105 or 112, wherein W' is -N(Re)-. 

114.  The method of claim 105, 112, or 113, wherein Re  is -(CH2-CH2-0)2_6-Rk, 

wherein Rk  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-r,  

116.  The method of claim 105, 112, 113, 114, or 115, wherein L' is represented by the 

following formula: 

- NRe-[CRi,,122' ']a-S4CR3-  R4' ' ]b-C(=0)-. / 

117.  The method to claim 105, 112, 113, 114, or 115, wherein the conjugate is: 

,0,,„....0.0,,,.....N.....N S,,s,,N,./.... NH antibody 
0 Y H H N 	0 	0 N, 

ri& 
 

NOMe 	Me0 Ilir  N 

1101  41  
, or 

_ 
SO3H H  

,.0%,,,e...0.e...,„.0.„..."•% ist.".S.,s  ..%,)....... N antibody 

H 
41/ 	

H 
0 

N ..... diii 	 0 
r&I 

 

N  

	

lir  OMe 	Me0 tillr 	N 
\ / * . 

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

pharmaceutically acceptable cation. 

118.  The method of claim 105, 112, 113, 114, 115, 116, or 117, wherein the antibody 

is huMy9-6. 

119.  The/method of claim 105, 112, 113, 114, or 115, wherein L' is represented by the 

following formula: 

- NRe-[CRI-R2-]a-S-Cy4CR3'' R4' ']b-C(=0)-  . 
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120.  The method of claim 105, 112, 113, 114, 115, or 119, 

o 	() 
N'."'"••••AN 

wherein the conjugate is- 

H „0............0."%.„,0....,".N 	0 
antibody 

H 
0  0 4 	

H 
ia 
	N-- 

N 	OMe 	MeO I.. 	N  
110 

/or 
— 

„,O.,..,......0..",,,.0,..,.....N N antibody 
3 	H 

H 
4 0 	

H 
A

y 
0 	 N..,  

illir OMe 	Me0 lir 	N 
10 

— 

wherein r is an integer from 1 to 10, Y is -S 53M, and M is -H or a 

pharmaceutically acceptable cation. 	/ 

121.  The method of claim 105, 112, 113, 1 4, 115, 119, or 120, wherein the antibody 

is huMy9-6. 
/ 

122.  The method of claim 98, 99, or 101, wherein the cytotoxic compound bonded to 

the linking group is represented by the following formula: 

vv.
Rs,

s—zs 

X' y. 
. 

* 	 (XIllb') 

Rx 
V'1/. 	s'S—Zs 

Y 	 .0,” 

It 
4 	 40 

N 	 R6 	 R: 
% 11*  N 

• MI 

w 'rein: 

W' is absent, or selected from -0-, -N(Re)-, -N(le)-C(=0)-, - 

N(C(=0)Re)-, -S-, -CH,-S-, or -CH2Nle-; 
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Rx  is absent or selected from a linear, branched or cyclic alkyl having 1 tc 

10 carbon atoms; 

Re  is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having/1 to 

10 carbon atoms or -(CH2-CH2-0)n-Rk, wherein Rk  is a -H, a linear, branched 

cyclic alkyl having 1 to 6 carbon atoms, optionally bearing a secondary amino 

(e.g., -NHR1°1) or tertiary amino (-NR101R102)  group or a 5 or 6-membered 

nitrogen containing heterocycle, such as piperidine or morpholine, wherein 8101 

and 121°2  are each independently a linear, branched, or cyclic alkyl, alkenyl or 

alkynyl having 1 to 10 carbon atoms; 

n is an integer from 2 to 6; 

Zs  is linked to the CBA, and is selected from: 

a bond; 

0 

..--- N 

0 	
// 
	(bl); 

0 / 
0 

N
„,..(CH2)q.4

% 
 

.SS  
O 	 (b2); 

0 
......(CH2)q 	H 	0 

N ..1.,Ni
s„,......:N.

A
.ss 

 

O 	0 	n 
(b3); 

0 O 

A 
(C H2)crA  H41 ss5  

(b4); 

0 

(CH2)cri sSS  
( 305); 

0 0 

ss-S.,,,  sj, ...,..(CH2)q---.,
:sss 

 
N 
H (b6); 
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M is -H or a pharmaceUtically acceptable cation, such as Na+  

The method of claim 122, wherein Zs  is: 123. 

or K. 
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0 	(b7);  

0 	038); 

S 0 3  M 

0 

(b9), and, 

; 0 	0 

N
•0As 

(b10), 

wherein: 

O 

11 
(bl); 

(b4'); 

0 	 (b12); 
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0 

..---- N 	 ,4  

0 
0 	 (b13). 

124. The method of claim 122 or 123, wherein W' is -N(t!), 

125. The method of claim 124, wherein Re  is -(CH2-CH2-0)n-Rk, wherein Rk  is a -H, a 

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

126. The method of claim 125, wherein Rk  is -H or -Me, n is 4, and q is 2. 

127. The method of claim 126, wherein Rx  is a linear or branched alkyl having 1 to 6 
/ 

carbon atoms. 

128. The method of claim 126, wherein Rx  is -(CH2)p-(CRfRg)-, wherein Rf  and Rg are 

each independently selected from H or a linear or branched alkyl having 1 to 4 

carbon atoms; and p is 0, 1, 2 or 3. 

129. The method of claim 128, wherein Rf  and Rg  are the same or different, and are 

selected from H and Me; and p is 1. 

130. The method of any one of claims 122-129, wherein: 

Y is -SO3M; 

M is -H or a pharmaceutically acceptable cation (e.g., Na+); 

X' and Y' are both -H; 
, 

A and A' arebOth -0-; 

R6  is -OMe; and 

Rx  is a linear or branched alkyl having 1 to 6 carbon atoms. 

131. The method of any one of claims 98-129, wherein Y is selected from -SO3M, - 

S02M and a sulfate -OSO3M. 

132. The method of claim 131, wherein Y is -SO3M. 

133. The method of any one of claims 131-132, wherein M is -H, Na+  or Kt 

134. The method of any one of claims 98-133, wherein W, when present, is C=0. 

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

CH2-. 
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136.  The method of any one of claims 98-135, wherein X' is selected from theeroup 

consisting of -H, -OH, an optionally substituted linear, branched or cyclis 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 Liking group. 

138.  The method of claim 137, wherein X' is -H. 

139.  The method of any one of claims 98-138, wherein Y' i, selected from the group 

consisting of -H, an oxo group, a substituted or unsulistituted linear, branched or 

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

140.  The method of claim 139, wherein Y' is -H or oxo. 

141.  The method of claim 140, wherein Y' is -II: 

142.  The method of any one of claims 98-141, wherein A and A' are the same or 

different, and are selected from -0-, -87, -N(R5)-, and oxo (C=0). 

143.  The method of claim 142, wherein A and A' are the same or different, and are 

selected from -0- and -S-. 	/ 

144.  The method of claim 143, Wherein A and A' are -0-. 

145.  The method of any one of claims 98-144, wherein D and D', when present, are 

the same or differengand are independently selected from a polyethylene glycol 

unit (-0CH2CH2),I, wherein n is an integer from 1 to 24, an amino acid, a peptide 

bearing 2 to 6 amino acids, or a linear, branched or cyclic alkyl, alkenyl or 

alkynyl having 1 to 10 carbon atoms, wherein the alkyl, alkenyl and alkynyl are 

optionally substituted with one or more substituents independently selected from 

the grpup consisting of halogen, -OR, -NR'COR", -SR and -COR'. 

146.  The method of claim 145, wherein D and D' are linear or branched alkyl bearing 

I to 4 carbon atoms. . 

147.,/ The method of claim 98, 99, 101, or 122, wherein: 

Y is -S03M; 

M is -H or a pharmaceutically acceptable cation (such as Na+); 

W is C=0; 

Ri, R2, R1', R2', R4 and R4' are -H; 
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one of R3, or R3' is optionally the linking group and the other is -H; 

R6 is -OMe; 

Z and Z' are -CH2-; 

X' is -H; 

Y' is -H; and 

A and A' are -0-. 

148. The method of any one of claims 98-147, wherein the conjugate comprises 1-10 

cytotoxic compounds, each cytotoxic compound is linked to the CBA through 

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

149. The method of any one of claims 1-9 and 14-22, wherein the conjugate 

comprises 1-10 modified cytotoxic compounds, each modified cytotoxic 

compound is linked to the CBA through the linking group, and each modified 

cytotoxic compound on the conjugate is the same. 

150. The method of any one of claims 98-149,,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. 

151. The method of claim 150, 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 fragnient 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 

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

or a nutrient-transport molecule. 

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

resurfaced single chain antibody, or a resurfaced antibody fragment. 

3. 	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 r agent is 

selected from the group consisting of sulfites (H2S03, H2S02  or a 	it of HS03-, 

S032-  or HS02 formed with a cation), metabisulfite (H2S905  ors salt of S2052-

formed with a cation), mono, di, tri, and tetra- thiophosphate (P03SH3, 

PO2S2H3, POS3H3, PS4H3 or a salt of PO3S3-, PO2S23-, PO 33  - or PS43  formed 

with a cation), thio phosphate esters ((Ri0)2PS(OR`),  ''H, R'SOH, R'SO2H, 

R'SO3H), various amines (hydroxyl amine (e.g., NH2 H), hydrazine (e.g., 
1 

NH2NH2), NH2O-R', R"NH-R', NH2-R'), NH2-Ca-NH2, NH2-C(=S)-NH2' i 
thiosulfate (H2S203  or a salt of S2032-  formed 7(th a cation), dithionite (H2S204  

or a salt of S2042  formed with a cation), phosephorodithioate 

(P(=S)(ORk)(SH)(OH) or a salt thereof forined with a cation), hydroxamic acid 

(RkC(=O)NHOH or a salt formed withA cation), hydrazide (RkCONHNH2), 

formaldehyde sulfoxylate (HOCH2S01H or a salt of HOCH2S02 formed with a 

cation, such as HOCH2S02-Na+),41ycated nucleotide (such as GDP-mannose), 

fludarabine or a mixture thereof, wherein R' and Ri' 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)", -0011-1, -SO3H, and -PO3H; R' and Ri' 

can be further optionally substituted with a substituent for an alkyl described 

herein; Ri is a linewor branched alkyl having 1 to 6 carbon atoms; Rk  is a linear, 

branched or cyclitrallcyl, alkenyl or alkynyl having 1 to 10 carbon atoms, aryl, 

heterocyclyl orheteroaryl. 

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

selecte 	rom sulfites, hydroxylamine, hydrazine and urea. 

157.  The 
i 
 Method of any one of claims 2-154, wherein the imine reactive reagent is 

HSO3  or KHS03. 

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.  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. 

160.  The method of any one of claims 2-157, wherein about 3 to about 5 mglar 

equivalents of the imine reactive reagent to the imine-containing cytotoxic 

compound is used. 	
// 

161.  The method of any one of claims 1-160, wherein the bifunctional crosslinking 

agent is: 	
f. 

a maleimido-based moiety selected from: N-succinimidyl 4- 

(maleimidomethyl)cyclohexanecarboxylate (SMCC), N-succinimidy1-4-(N-

maleimidomethyp-cyclohexane-l-carboxy-(6-arniciocaproate) (LC-SMCC), lc- 
/ 

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-(a-maleimidoacetoxy)-succinimide ester (AMAS), succinimidyl- 
, 

6-(13-maleimidopropionamido)hexanoate (SMPH), N-succinimidyl 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)2, BM(PEO)3, 

N-(J3-maleimidopropyloxy)succinimide ester (BMPS), 5-maleimidovaleric acid 

NHS, HBVS, 4-(4-N-maleimidophenyl)-butyric acid hydrazide•HC1 (MPBH), 

Succinimidy1-(4-vinylsulfonyl)benzoate (SVSB), dithiobis-maleimidoethane 

(DTME), 1,4-bis-maleimidobutane (BMB), 1,4-bismaleimidy1-2,3-

dililydroxybutane (BMDB), bis-maleimidohexane (BMH), bis-maleimidoethane 

(BM0E), sulfosuccinimidyl 4-(N-maleimido-methyl)cyclohexane-l-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-(K- 
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maleimidoundecanoyloxy)sulfosuccinimide ester (sulfo-KMUS), 

sulfosuccinimidyl 4-(p-maleimidophenyl)butyrate (sulfo-SMPB), CX1-1, s 

Mal and PEG„-Mal. 

162.  The method of any one of claims 1-161, wherein the bifunctional cros linking 

agent is selected from the group consisting of SMCC, Sulfo-SMCO, BMPS, 
, 

GMBS, SIA, SIAB, N-succinimidy1-4-(4-nitropyridy1-2-dithio)biltanoate, bis- 

maleimidohexane or BMPEO. 

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

tangential flow filtration, adsorptive chromatography, adsorptive filtration, 

selective precipitation, non-absorptive filtration or combination thereof. 

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

tangential flow filtration and/or adsorptive chromatography. 

165.  A method for preparing a conjugate of the'following formula: 
_ 

H antibody /0.,..,....0.e.N./.0....„,-.N...)cS.s...,..,....T.N 
0 Y H 	 H N 	0 	1{110} 	N-. 

raki 
 

N 	IIP-P 	 IP OMe 	MeO 	N 

110 	i ,, _ 	 / 
— 

SO3H N  
antibody ,.0,,,.".0 .„,-0,.,.....N,-)cS.s.„„)...r....N 

 CI H 
0 	0 	N -. • 

ri&I 
 

N 	liF  OMe 	MeO lir  
0 

(antibody) NH 
.„-0.„,,.^.0....„.0..,,,-.N  

H 	 H 
01 	N 

N 	
ri&,  0 	 ... 

1411) 	 10 	1  OMe 	Me0 
1110 

_ r 	, or 
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O 

H 
rai,u  0 

.,...0,„....0.....,0„.".N.".„.S„,-....„..A.N 
ii. 	H 

411 	0 	
H 
N..../y 

antibody 

N 	IP OMe 	Me0 	N 

AO 	0 	 0

r  
 

_ / 
the method comprising reacting a modified cytotoxic compound of the following 

formula, 	 / 
,„0,,,,,,,o,".,„0,,,,-.N....lcSH 

Y 	H 	 H  411I N 	0 	 N... 0 Iii. 

® OMe meo liF 	N ariih  
VI  

with a modified CBA of the following formula, respectively, at a pH of about 
, 

to about 9, 	 / 

H 
s,",...,....TN-CBA 

4 

/ 0 

SO3 H  
N-CBA 

0 

X = -H or -No2  

O 

i
- I N---- —C13A 

H 

-----.< 
0 

0 

1
N—CBA 
H 

wherein: 

r is an integer from 1 to 10; 

Y is a leaving group, and is a sulfite (HSO3, HSO2  or a salt of HS03-, 

S032-  or HSO,-  formed with a cation), metabisulfite (H2S205  or a salt of S2052  

formed with a cation), mono-, di-, tri-, and tetra- thiophosphate (P03SH3, 
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PO2S2112, POS3H2, PS4.1-12  or a salt of PO3S3-, PO2S23-, POS33  or PS43  formii 

with a cation), thio phosphate ester (Ri0)2PS(ORi), R'S-, R'SO, R'S02, 	03, 

thiosulfate (HS203  or a salt of S2032-  formed with a cation), dithionite HS204  or 

a salt of S2042-  formed with a cation), phosphorodithioate (P(=S)(ORk')(S)(OH) 

or a salt thereof formed with a cation), hydroxamic acid (Rk'C(.0)NOH or a salt 

formed with a cation), formaldehyde sulfoxylate (HOCH2S02-,,-or a salt of 

HOCH2S02 formed with a cation, such as HOCH2S021\1a4) or a mixture thereof, 

wherein R' is a linear or branched alkyl having 1 to 10 carbon atoms and is 

substituted with at least one substituent selected from -N(R
,
)2, -CO2H, -SO3H, 

and -PO3H; R' can be further optionally substituted with a substituent for an alkyl 

described herein; Rj is a linear or branched alkyl having 1 to 6 carbon atoms; Rk' 

is a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 carbon 

atoms, aryl, heterocyclyl or heteroaryl; preferably Y is -SO3M; and 

M is -H or a pharmaceutically acceptable cation. 

166.  The method of claim 165, wherein Y is -SO3M; and M is -H or a 

pharmaceutically acceptable cation: 

167.  The method of claim 165 or 166, wherein the modified cytotoxic compound is 

produced by reacting an imine reactive reagent with an imine-containing 

cytotoxic compound of the following formula: 

„0„,,,,.....,,,,.0..........N,yH 

/ H 
1411 /N O rark6 

 
0 ra,k,  N

N 	

—. 

IP 	IIP OMe 	Me0 	N 

RP 

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

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

,..0,„.",0..".,„0„.„".N.",S,s..N.,..-Nr  N antibody 
0 

Y 	H 	 H 
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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: 

/ ',.0.,„...0.e.,„.0,,/,.N.-..,eH 

N
H 

0 	4 	0 	N -- 0 	 0 

 N N 	OMe 	Me0 
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the bifunctional crosslinking agent is: 
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SO3  
0 

0 
(X = -H or -NO2), 

0 
o o 

---1( 
N 	 0 

0 
-......( 

0 	 , or 

o 

' \....--"\,.../\0  

o , respectively, and, 

the imine reactive reagent is selected from: sulfites (H2S03, H2S02  or a 

salt of HS03-, S032  or HS02 formed with option), metabisulfite (H2S205  or a 

salt of S205' formed with a cation), mono4  di, tri, and tetra- thiophosphates 

(PO3SH3, PO2S11-13, POS3H3, PS4H3  or a salt of PO3S3-, PO2S23 , POS33-  or PS43  , 

formed with a cation), thio phosphate/esters ((le0)2PS(ORl), R'SH, RiSOH, 

RiSO2H, R'SO3H), various amines (hydroxyl amine (e.g., NH2OH), hydrazine 

(e.g., NH2NH2), NH2O-R', Ri'NI-1-Ri, NH2-R'), NH2-CO-NH2, NH2-C(=S)-NI-12' 

thiosulfate (H2S203  or a salt of S203' formed with a cation), dithionite (H2S204 

or a salt of S2042-  formed with a cation), phosphorodithioate 

(P(=S)(ORk)(SH)(OH) or a salt thereof formed with a cation), hydroxamic acid 

(RkC(=0)NHOH or a salt formed with a cation), hydrazide (RkCONHNH2), 

formaldehyde sulfoxYlate (HOCH2S091-1 or a salt of HOCH2S0/-  formed with a 

cation, such as HOCH2S02-Na+), glycated nucleotide (such as GDP-mannose), 

fluclarabine or a mixture thereof, wherein R' and Rj' are each independently a 

linear or branched alkyl having 1 to 10 carbon atoms and are substituted with at 

least one nbstituent selected from -N(Rj)2, -CO2H, -SO3H, and -P03H; R' and Ri' 

can be further optionally substituted with a substituent for an alkyl described 

herein; R3  is a linear or branched alkyl having 1 to 6 carbon atoms; Rk  is a linear, 

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

lieterocycly1 or heteroaryl. 

212 



WO 2012/112687 
	

PCT/US2012/025257 

170.  The method of claim 169, wherein Y is -SO3M; and M is -H 

pharmaceutically acceptable cation. 

or a 

171.  The method of claim 169 or 170, wherein the CBA is huM 6. 



CLAIMS 

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' 

. 	y____,,, 	A_D_L-D,-A, 	N 	z  
(

Ri 

 io 
	 

R2' 	Ili N"-w 	R6 	R6 	
4110 	R2 

R3' 	R4' 	 (I) 	 R4 	R3  

R2' 	R1' 	 X\ 	y. R1 

R N-1  , 	illt 	-N 0  A-D-L-D'-A.  0 	, , 	,ft  
, RR6 	R6  
4

(II) 

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 -(CH2CH20)„-Re, 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 0, 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; 

Re  is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 4 

carbon atoms; 

R1 , R2, R3, R4, RI ', R2', R3' and R4' are each independently selected from the 

group consisting of -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl 

or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH2CH2)n- 

Re, halogen, guanidinium [-NH(C=NH)NH2], -OR, -NR'R", -NO2, -NCO, -NR'COR", 

-SR, a sulfoxide represented by -SOR', a sulfone represented by -SO2R', a sulfonate - 

S03-1\4±, a sulfate -0S03-M+, a sulfonamide represented by -SO2NR'R", cyan, 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 -(CH2CH20)n-R,c, 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 0, S, N and 

P; 

R' and R" are each independently selected from -H, -OH, -OR, -NHR, -NR2, - 

COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl 

having from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20)n-R`, and an 

optionally substituted 3-18-membered heterocyclic ring having 1 to 6 heteroatoms 

independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C=S, CH2, BH, SO and SO2; 

R6  is -H, -R, -OR, -SR, -NR'R", -NO2, or, halogen; 

Z and Z' are independently selected from -(CH2)n-, -(CH2)n-CR7R8-(C112)na-, - 

(CH2)„,-NR9-(CH2)na-, -(CH2),,,-0-(CH2)na- and -(CH2)n—S-(CH2)na-; 

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

R7  and R8  are the same or different, and are each independently selected from - 
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H, -OH, -SH, -COOH, -NHR', a polyethylene glycol unit -(OCH2CH2),-, an amino acid, 

a peptide unit bearing 2 to 6 amino acids, an optionally substituted linear, branched or 

cyclic alkyl having from 1 to 10 carbon atoms; 

R9 is independently selected from -H, an optionally substituted linear, branched 

or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol unit - 

(OCH2CH2)n-; 

A and A' are the same or different, and are independently selected from -0-, oxo 

(-C(=O)-), -CRR'O-, -CRR'-, -S-, -CRR'S-, -N(R5)- and -CRR'N(R5)-, 

R5 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 (-0CH2CH2)n-; and 

L is absent, or when present, comprises the thiol group, or is a polyethylene 

glycol unit (-0CH2CH2)n-, a linear, branched or cyclic alkyl or alkenyl having 1 to 10 

carbon atoms, a phenyl group, a 3- to 1 8-membered heterocyclic ring or a 5- to 18-

membered heteroaryl ring having 1 to 6 heteroatoms independently selected from 0, 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 

(H2SO3, H2SO2  or a salt of HS03-, 5032" or HS02-  formed with a cation), metabisulfite 

(H2S2O5  or a salt of S2052-  formed with a cation), mono, di, tri, and tetra- thiophosphates 

(PO3SH3, PO2S2H3, POS3H3, PS4H3  or a salt of PO3S3", PO2S23-, POS33" or PS43  formed 

with a cation), thio phosphate esters ((R'O)2PS(OR'), R'SH, R'SOH, R'SO2H, R'SO3H), 

various amines (hydroxyl amine (e.g., NH2OH), hydrazine (e.g., NH2NH2), NH2O-R', 

R"NH-R', NH2-R'), NH2-CO-NH2, NH2-C(=S)-NH2' thiosulfate (H2S203  or a salt of 

S2032" formed with a cation), dithionite (H2S204  or a salt of 52042-  formed with a cation), 

phosphorodithioate (P(=S)(ORk)(SH)(OH) or a salt thereof formed with a cation), 

hydroxamic acid (RkC(=O)NHOH or a salt formed with a cation), hydrazide 

(RkCONHNH2), formaldehyde sulfoxylate (HOCH2SO2H or a salt of HOCH2SO2-

formed with a cation, such as HOCH2S02-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(R))2, -CO2H, -SO3H, and -PO3H; R' and RI' can be further 

optionally substituted with a substituent for an alkyl described herein; Ri is a linear or 

branched alkyl having 1 to 6 carbon atoms; Rk  is a linear, branched or cyclic alkyl, 

alkenyl or alkynyl having 1 to 10 carbon atoms, aryl, heterocyclyl or heteroaryl. 

2.  The method of claim 1, wherein the thiol-reactive group is maleimido, haloacetamido or 

-SSRd, wherein Rd  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. 

3.  The method of claim 1 or 2, wherein the modified CBA is: 
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A method for preparing a conjugate comprising a cell-binding agent (CBA) conjugated 4. 
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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: 

' 	Y' 
 

x
\ ___/ , 	____N '1----  A—D—L—D'—A' 	's,...Z 

I 
0  0 

R6 	 R6 
. 	41 NSW 	 w,—N 41Rz

R3 	 D R4' 	 (  

R2R1' 	 x'\ 	y,  Ri 	Rz 
____ 	 N---i, R , 	0  A—D—L—D.—A.  0 , • Rs 

 . 
R R6 	 R6 4 

(II) 

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 -(CH2CH20)n-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 0, 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; 

Rc is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 4 

carbon atoms; 

121 , R2, R3, R4, R1', R2', R3' and R4' are each independently selected from the 

group consisting of -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl 

or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH2CH2)n- 
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Rc, halogen, guanidinium [-NH(C=NH)NH2], -OR, -NR'R", -NO2, -NCO, -NR'COR", 

-SR, a sulfoxide represented by -SOR', a sulfone represented by -SO2R', a sulfonate - 

S03-1\4+, a sulfate -0S031\4+, a sulfonamide represented by -SO2NR'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 -(CH2CH20)n-Re, 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 0, S, N and 

P; 

R' and R" are each independently selected from -H, -OH, -OR, -NHR, -NR2, - 

COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl 

having from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20)n-Re, and an 

optionally substituted 3-18-membered heterocyclic ring having 1 to 6 heteroatoms 

independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C-S, CH2, BH, SO and SO2; 

R6  is -H, -R, -OR, -SR, -NR'R", -NO2, or halogen; 

Z and Z' are independently selected from -(CH2)n-, -(CH2)n-CR7R8-(CH2)na-, - 

(CH2)n,-NR9-(CH2)na-, -(CH2)„,-0-(CH2)na- and -(CH2)n-S-(CH2)na-; 

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

R7 and R8 are the same or different, and are each independently selected from - 

H, -OH, -SH, -COOH, -NHR', a polyethylene glycol unit -(OCH2CH2)n-, 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; 

R9 is independently selected from -H, an optionally substituted linear, branched 

or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol unit - 

(OCH2CH2)n-; 

A and A' are the same or different, and are independently selected from -0-, oxo 

(-C(-0)-), -CRR'O-, -CRR'-, -5-, -CRR'S-, -N(R5)- and -CRR'N(R5)-, 
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R5 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 (-0CH2CH2)„-; and 

L is absent, or when present, comprises the thiol group, and is a polyethylene 

glycol unit (-0CH2CH2)n-, 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 0, 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 

(H2S03, H2S02 or a salt of HS03-, S032-  or HS02-  formed with a cation), metabisulfite 

(H2S205  or a salt of 52052" formed with a cation), mono, di, tri, and tetra- thiophosphates 

(PO3SH3, PO2S2H3, POS3H3, PS4H3  or a salt of PO3S3-, P02S23-, POS33-  or PS43  foiiiied 

with a cation), thio phosphate esters ((R'O)2PS(OR'), R'SH, R'SOH, R'SO2H, R'SO3H), 

various amines (hydroxyl amine (e.g., NH2OH), hydrazine (e.g., NH2NH2), NH2O-R', 

R"NH-R', NH2-R'), NH2-CO-NH2, NH2-C(=S)-NH2' thiosulfate (H2S203  or a salt of 

52032" formed with a cation), dithionite (H2S204  or a salt of 52042-  formed with a cation), 

phosphorodithioate (P(=S)(ORk)(SH)(OH) or a salt thereof formed with a cation), 

hydroxamic acid (RkC(=O)NHOH or a salt formed with a cation), hydrazide 

(RkCONHNH2), formaldehyde sulfoxylate (HOCH2SO2H or a salt of HOCH2S02-

formed with a cation, such as HOCH2S02-Na+), glycated nucleotide (such as GDP-

mannose), fludarabine or a mixture thereof, wherein R' and Ri' 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(Ri)2, -CO2H, -SO3H, and -PO3H; R' and Ri' 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; Rk  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. 

6. 	 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: 

Y' x'
\ __/ . 	___N 	 N 	..,;,, 	z  ,.,.(-- 	A-D-L-D.---A' 0 	 0 

41 NSW 	R6 	R6 	 41 R2 

R3' 	R4' 	 (I) 	 R4 	R3  

R, 	R ' 	 X' 	y. Ri 

	

R
‘N---/,„, 	ID 

. 	ill, 	- 	A_D-L-D' - A' 	

®

0 • 
- , 	 R6 R4  

OD 	 , 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 -(CH2CH20)„-Itc, 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 0, 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; 

Rc is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 4 

carbon atoms; 

RI, R2, R3, R4, R1', R2', R3' and R4' are each independently selected from the 

group consisting of -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl 

or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH2C112)n- 

Re, halogen, guanidinium [-NH(C=NH)NH2], -OR, -NR'R", -NO2, -NCO, -NR'COR", 

-SR, a sulfoxide represented by -SOR', a sulfone represented by -SO2R', a sulfonate - 

S03-1Vr, a sulfate -0S03-1\44", a sulfonamide represented by -SO2NR'R", cyan, 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 -(CH2CH20)„-Re, 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 0, S, N and 

P; 

R' and R" are each independently selected from -H, -OH, -OR, -NHR, -NR2, - 

COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl 

having from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20)„-Rc, and an 

optionally substituted 3-18-membered heterocyclic ring having 1 to 6 heteroatoms 

independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C=S, CH2, BH, SO and SO2; 

R6 is -H, -R, -OR, -SR, -NR'R", -NO2, or, halogen; 

Z and Z' are independently selected from -(CH2).,-, -(CH2)„,-CR7R8-(CH2)na-, - 

(CH2)„,-NR9-(CH2)na-, -(CH2),,,-0-(CH2)na- and -(CH2)n'-S-(CH2)na'-; 
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n' and na' are the same or different, and are selected from 0, 1, 2 and 3; 

R7 and R8 are the same or different, and are each independently selected from - 

H, -OH, -SH, -COOH, -NHR', a polyethylene glycol unit -(OCH2CH2)n-,  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; 

R9 is independently selected from -H, an optionally substituted linear, branched 

or cyclic alkyl having from 1 to 10 carbon atoms, a polyethylene glycol unit - 

(OCH2CH2)n-; 

A and A' are the same or different, and are independently selected from -0-, oxo 

(-C(=O)-), -CRR'O-, -CRR'-, -S-, -CRR'S-, -N(R5)- and -CRR'N(R5)-, 

R5 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 (-0CH2CH2)n-; 

L is absent, or when present, comprises the thiol group, or is a polyethylene 

glycol unit (-0CH2CH2)n-, 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 0, 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 

(H2S03, H2S02  or a salt of HS03", S032" or HSO2-  formed with a cation), metabisulfite 

(H2S205  or a salt of S2052' formed with a cation), mono, di, tri, and tetra- thiophosphates 

(PO3SH3, PO2S2H3, POS3H3, PS4H3  or a salt of P0383", PO2S23", POS33-  or PS43  formed 

with a cation), thio phosphate esters ((R'O)2PS(OR'), R'SH, R'SOH, R'SO2H, R'SO3H), 

various amines (hydroxyl amine (e.g., NH2OH), hydrazine (e.g., NH2NH2), NH2O-R', 

Ri 'NH-R', NH2-R'), NH2-CO-NH2, NH2-C(=S)-NH2' thiosulfate (H2S2O3  or a salt of 

S2032.  formed with a cation), dithionite (H2S204 or a salt of S2042-  formed with a cation), 

phosphorodithioate (P(=S)(ORk)(SH)(OH) or a salt thereof formed with a cation), 

hydroxamic acid (RkC(=O)NHOH or a salt formed with a cation), hydrazide 
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(RkCONHNH2), formaldehyde sulfoxylate (HOCH2SO2H or a salt of HOCH2SO2 

formed with a cation, such as HOCH2S02-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(R3)2, -CO2H, -SO3H, and -PO3H; R' and R'' can be further 

optionally substituted with a substituent for an alkyl described herein; RI is a linear or 

branched alkyl having 1 to 6 carbon atoms; Rk  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. 

7.  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. 

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

prior to step a). 

9.  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' 

Y' 

. 

41) 	 * 	
.. •

N 
 1 	 1 

• • 
(IA) 	 , or 

L' 
L"' 	 " 	X •  

/ 
' 	'Its

N   
R6 I 	R6 	 I 

• •
(IIA) 	

• 
 

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 -(OCH2CH2)n-Rc, halogen, 
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guanidinium [-NH(C=NH)NH2], -OR, -NR'R", -NO2, -NR'COR", -SR, a sulfoxide 

represented by -SOR', a sulfone represented by -SO2R', a sulfonate -SO3M, a sulfate - 

OSO3M, a sulfonamide represented by -SO2NR'R", cyan, an azido, -COR', -OCOR', - 

000NR5R"; 

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

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

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

is represented by any one of the following formulas: 
R. 

W' 	ASH 

Y' 

' 	riti  
MIA 	1111 

ill N i 
(IC) 	 , or 

w,Rx-SH 
' 	Y' / 

I 	 R6 	I 
• • 

(iiC) 
5 

wherein: 

W' is absent, or when present, is selected from -CReRe'-, -0-, -0-C(=0)-, - 

C(=0)-0-, -S-, -SO-, -SO2-, -CH2-S-, -CH2O-, -CH2NRe-, -0-(C=0)0-, -0-(C=0)N(Re)- 

, -N(Re)-, -N(Re)-C(=0)-, -C(=0)-N(Re)-, -N(Re)-C(=0)0-, -N(C(=0)Re)C(=0)-, - 

N(C(=0)Re)-, -(0.-CH2-CH2)n-, -SS-, or -C(=0)-, or an amino acid, or a peptide having 2 

to 8 amino acids; 

Rx 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 0, N or S; 

Re 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 -(CH2-CH2-0)n-Rk, 

wherein Rk  is a -H, a linear, branched cyclic alkyl having 1 to 6 carbon atoms, optionally 

bearing a secondary amino (e.g., -NHRI01) or tertiary amino (-NRMI R102) group or a 5-

or 6-membered nitrogen containing heterocycle, such as piperidine or morpholine, 
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wherein R1°1  and R1°2  are each independently a linear, branched, or cyclic alkyl, alkenyl 

or alkynyl having 1 to 10 carbon atoms; preferably, R101  and le°2  are each independently 

a linear or branched alkyl having 1 to 6 carbon atoms; 

n is an integer from 1 to 24. 

11. 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 -0- and -S-; 

W' is absent, or selected from -0-, -N(Re)-, -N(Re)-C(=0)-, -N(C(=0)Re)-, -S- or 

-CH2-S-, -CH2NRe-; 

Rx is absent or selected from a linear, branched or cyclic alkyl having 1 to 10 

carbon atoms; 

Re is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 

carbon atoms or -(CH2-CH2-0),,-Rk, wherein Rk  is a -H, a linear, branched cyclic alkyl 

having 1 to 6 carbon atoms, optionally bearing a secondary amino (e.g., -NHRI°I ) or 

tertiary amino (-NR1°1R1°2) group or a 5- or 6-membered nitrogen containing 

heterocycle, such as piperidine or morpholine, wherein R1°1  and R1°2  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-. 

12. The method of claim 10 or 11, wherein W' is -N(Re)-; Re is -(CH2-CH2-0).-Rk, wherein 

Rk  is a -H, a linear, branched cyclic alkyl having 1 to 6 carbon atoms; Rx is -(CHDp- 

(CRfRg)-, wherein Rf  and Rg are each independently selected from -H or a linear or 

branched alkyl having 1 to 4 carbon atoms; and p is 0, 1, 2 or 3 

13. The method of claim 12, wherein Rf  and Rg are the same or different, and are selected 

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

14. The method of any one of claims 1-13, wherein the bifunctional crosslinking agent is: 
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a maleimido-based moiety selected from: N-succinimidyl 4- 

(maleimidomethyl)cyclohexanecarboxylate (SMCC), N-succinimidy1-4-(N-

maleirnidomethyl)-cyclohexane-l-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-(a-

maleimidoacetoxy)-succinimide ester (AMAS), succinimidy1-6-43-

maleimidopropionamido)hexanoate (SMPH), N-succinimidyl 4-(p-maleimidophenyl)-

butyrate (SMPB), N-(p-maleimidophenypisocyanate (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)2, BM(PEO)3, N-((3-maleimidopropyloxy)succinimide ester 

(BMPS), 5-maleimidovaleric acid NHS, HBVS, 4-(4-N-maleimidophenyl)-butyric acid 

hydrazide•HC1 (MPBH), Succinimidyl-(4-vinylsulfonyl)benzoate (SVSB), dithiobis-

maleimidoethane (DTME), 1,4-bis-maleimidobutane (BMB), 1,4-bismaleimidy1-2,3-

dihydroxybutane (BMDB), bis-maleimidohexane (BMH), bis-maleimidoethane 

(BMOE), sulfosuccinimidyl 4-(N-maleimido-methypcyclohexane-l-carboxylate (sulfo- 

SMCC), sulfosuccinimidyl(4-iodo-acetyl)aminobenzoate (sulfo-SIAB), m-

maleimidobenzoyl-N-hydroxysulfosuccinimide ester (sulfo-MBS), N-(7-

maleimidobutryloxy)sulfosuccinimde ester (sulfo-GMBS), N-(E-

maleimidocaproyloxy)sulfosuccimido ester (sulfo-EMCS), N-(K-

maleimidoundecanoyloxy)sulfosuccinimide ester (sulfo-KMUS), sulfosuccinimidyl 4- 

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

15. 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: 

Y' x'
\ ___/ .,(--._ 	A-D-L-D'-A' 	N 	..,,,,

r  z 

 40 	40 
41 

NSW 	R6 	 R6 	
N • 

R3. 	R4' 	 (Ia) 	 R4 	R3 
, or 

Rz 	R1 ' 	 X' 	y. R1  
\ 
N 
 _I 

".. ® 

 

R3' 	lip 	- 0 A-D-L-D'-A' 401  

R , 	. 	
R6 	 R6 

OW 	
, or a 

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 - 

(CH2CH20)„-Itc, 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 0, 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; 

Rc 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; 

RI, R2, R3, R4, R1', R2', R3' and R4' are each independently selected from the 

group consisting of -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl 
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or alkynyl having from I to 10 carbon atoms, a polyethylene glycol unit -(OCH2CH2)n- 

Rc, halogen, guanidinium [-NH(C=NH)NH2], -OR, -NR'R", -NO2, -NCO, -NR'COR", 

-SR, a sulfoxide represented by -SOR', a sulfone represented by -SO2R', a sulfonate - 

S03-1V1+, a sulfate -0S03-M+, a sulfonamide represented by -SO2NR'R", cyan, 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 -(CH2CH20)„-Rc, 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 0, S, N and 

P; 

R' and R" are each independently selected from -H, -OH, -OR, -NHR, -NR2, - 

COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl 

having from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20).-Re, and an 

optionally substituted 3- to 18-membered heterocyclic ring having 1 to 6 heteroatoms 

independently selected from 0, S, N and P; 

n is an integer from 1 to 24; 

W is selected from C=O, C=S, CH2, BH, SO and SO2; 

R6 is -H, -R, -OR, -SR, -NR'R", -NO2, halogen or the linking group with the 

reactive group bonded thereto; 

Z and Z' are independently selected from -(CH2)11-, -(CH2)„'CR7R8-(CH2)ria-, - 

(CH2)„,-NR9-(CH2)na-, -(CH2),,,-0-(CH2)na- and -(CH2)„,-S-(CH2)na-; 

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

R7 and R8 are the same or different, and are each independently selected from - 

H, -OH, -SH, -COOH, -NHR', a polyethylene glycol unit -(OCH2CH2).-, an amino acid, 

a peptide unit bearing 2 to 6 amino acids, an optionally substituted linear, branched or 

cyclic alkyl having from 1 to 10 carbon atoms; 

R9 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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(OCH2CH2)n-; 

A and A' are the same or different, and are independently selected from -0-, oxo 

(-C(=O)-), -CRR'O-, -CRR'-, -S-, -CRR'S-, -NR5  and -CRR'N(R5)-; 

R5 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 (-0CH2C112)n-; 

L is absent, the linking group with the reactive group bonded thereto, a 

polyethylene glycol unit (-0CH2CH2).-, 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 0, 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 

(H2S03, H2S02  or a salt of HS03", S032-  or HS02 formed with a cation), metabisulfite 

(H2S205  or a salt of S2052-  formed with a cation), mono, di, tri, and tetra- thiophosphates 

(PO3SH3, PO2S2H3, POS3H3, PS4H3  or a salt of PO3S3-, PO2S23-, POS33" or PS43-  formed 

with a cation), thio phosphate esters ((R'O)2PS(OR'), R'SH, R'SOH, R'SO2H, R'SO3H), 

various amines (hydroxyl amine (e.g., NH2OH), hydrazine (e.g., NH2NH2), NH2O-R', 

Ri'NH-R', NH2-R'), NH2-CO-NH2, NH2-C(=S)-NH2' thiosulfate (H2S203  or a salt of 

S2032-  formed with a cation), dithionite (H2S204  or a salt of 52042" formed with a cation), 

phosphorodithioate (P(=S)(ORk)(SH)(OH) or a salt thereof formed with a cation), 

hydroxamic acid (RkC(=0)NHOH or a salt formed with a cation), hydrazide 

(RkCONHNH2), formaldehyde sulfoxylate (HOCH2SO2H or a salt of HOCH2S02-

formed with a cation, such as HOCH2S02-Na+), glycated nucleotide (such as GDP-

mannose), fludarabine or a mixture thereof, wherein R' and Ri' 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)2, -CO2H, -SO3H, and -PO3H; Ri  and Ri' can be further 
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optionally substituted with a substituent for an alkyl described herein; R' is a linear or 

branched alkyl having 1 to 6 carbon atoms; Rk  is a linear, branched or cyclic alkyl, 

alkenyl or alkynyl having 1 to 10 carbon atoms, aryl, heterocyclyl or heteroaryl 

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

represented by any one of the following formulas: 

L' 

X' 	y. 

• 

, 

10 
ii 

(lAa') 

. 

L'" 
0 	

X \ 	 ' 

* 	 H 
4 A 

. * 	44  * N 
R6 	R6 

• • 
(IIAa') 

wherein: 

Y is —SO3M, -SO2M or —0SO3M; 

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 -(OCH2CH2)„-R', halogen, 

guanidinium [-NH(C=NH)NH2], -OR, -NR'R", -NO2, -NR'COR", -SR, a sulfoxide 

represented by -SOR', a sulfone represented by -SO2R', a sulfonate -SO3M, a sulfate - 

OSO3M, a sulfonamide represented by -SO2NR'R", cyan, 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-. 

17. The method to claim 15, wherein the second modified cytotoxic compound is: 
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wherein Y is -SO3M, and M is H or a pharmaceutically acceptable cation. 

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

0 
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wherein Y is -SO3M, and M is -H or a pharmaceutically acceptable cation. 

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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wherein: 

Y is selected from -SO3M, -SO2M or -OSO3M; 

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

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 -0- and -S-; 

W' is absent, or selected from -0-, -N(Re)-, -N(Re)-C(=0)-, -N(C(=0)Re)-, -S- or 

-CH2-S-, -CH2NRe-; 

Rx is absent or selected from a linear, branched or cyclic alkyl having 1 to 10 

carbon atoms; 

Re  is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 

carbon atoms or -(CH2-CH2-0).-Rk, wherein Rk  is a -H, a linear, branched cyclic alkyl 

having 1 to 6 carbon atoms, optionally bearing a secondary amino (e.g., -NHR1°1) or 

tertiary amino (-NR101x'-'102) group or a 5- or 6-membered nitrogen containing 

heterocycle, such as piperidine or morpholine, wherein R101  and R102  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-; 

ZS is -H, or is selected from any one of the following formulas: 
0 
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wherein: 

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 -SO3M; 

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

20. The method of claim 19, wherein W' is -N(Re)-; Re is -(CH2-CH2-0)n-Rk, wherein Rk  is 

a -H, a linear, branched cyclic alkyl having 1 to 6 carbon atoms; and 12' is -(CH2)p- 

(CRfRg)-, wherein Ri.  and Rg are each independently selected from -H or a linear or 

branched alkyl having 1 to 4 carbon atoms; and p is 0, 1, 2 or 3. 

21. The method of claim 20, wherein Rf  and Rg are the same or different, and are selected 

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

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

W, when present, is C=O; 

RI, R2, R1 ', R2 ', R4  and R4', 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; 

R6  is -OMe; 

Z and Z' are -CH2-; 

X' is -H; 

Y' is -H; and 
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A and A' are -0-. 

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

antibody ,(:), 0"...,0.,, N,...icS.s NH 

0 
Y 	H 	 H 

N & 0 4 0 	Ns, y s 
11"' OMe 	Me0 1"4 	N 

— 
* 	 411 

so3H H  

r , or 

antibody ,0,./...,00.,,....N.-Sss,..,,,Lir--N 
0 

0 	4 	0 
	

N-.. rai 	
r
" 

111r OMe 	Me0 I 	N 
1110 	O 	 4 

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

acceptable cation. 

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

o 	0 
NAN 

H „„0,,,,.....0.„0,,,,e.N 	0 
antibody 

H 	 H 
41  0 	

4  
& 	

01  V".  OMe 	Me0 	N 
1110 	O 	 RPI  

— r , or 

0'
.,0,..,,-.0 0.,,,,e.N S N 	,,,,,. (antibody) 

es.-. 	H 
H 	 H 	y 
i&.., 0 	4 	0 ifb..  N—/ 

III".  OMe 	Me0 1W.P 	N 
* O 	 4 

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

acceptable cation. 

25.  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. 

26.  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. 

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

from sulfites, hydroxylamine, hydrazine and urea. 

28.  The method of any one of claims 1-26, wherein the imine reactive reagent is NaHSO3  or 

KHS03, 

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

H 
antibody 0,../-...0 0....N....)cS,,s N 

0 
Y 	H 

N io 0 	. 	
H
N--1  0 40  

OMe 	Me0 	N 

10 O 	0• 
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.... 
SO3H H  

antibody 0,,-.,0.....,.,0,,N....icS.s.-.1.1„....N 
0 H 

41  AA, o 	0 ribh, N.  

N 	lir  OMe 	MeO V.-. 	N 

411] AO 	O 	
O

r 

antibody 
,.0,....0..,,,0,,./-.N  

H 	 H 
rai 

 0 	14111 	N. 

1  1.''' N 	OMe 	MeO 	N alit,  

AO 	O 	 Omr 

- r 	 , or 

0 
,,0,,,,,.0„.The),,,S,,,..,AN antibody 

H 	
0 	4 	0 	H —4 46 	4.6  N 

N 	lir  OMe 	Me() 14 	N 

* 	 0111  

the method comprising reacting a modified cytotoxic compound of the following 

formula, 

10...,,••..0,-.,,,O,,,.,,...N.,.,SH 

Y H 
46  0 	0 4 	Nay N 	

r&I 
 

OMe 	Me° 	N 

110 	O 	 4 

with a modified CBA of the following formula, respectively, at a pH of about 4 to about 

9, 

H 
s N-CBA 

0 
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S03 H  
N-CBA 

0 

X = -H or -NO2  

------k 

o 
, 

o 

N'' N—CBA 
H 

----\ 
0 

O 

, 

1 N—CBA H 	, 

wherein: 

r is an integer from 1 to 10; 

Y is -SO3M; and 

M is -H or a pharmaceutically acceptable cation. 

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

H 
(antibo 0..0..--. 	.,.,.. ,0 N..-.S,s."..,-

Ir 
 N 

0 
Y 	

N 
rab 

 . 0 N-N & 

IW, OMe 	Me0 li" N 

1101 	O  411  
— —r 

SO3H H  
antibody ,.0„,,..0....„.„0.,.,..N..V.s.„ 1r,N 

0 
H 
ih  0 	I* 	0 

H 
& 

N 

101  

LW  OMe 	MeO IP  N 
aak, 

 

VI  
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antibody 
,..0,..,/%.0 .„0,...N  

& 0 4 

N 

 

'q .  OMe 	MeO (I° 	N.  

110 

	

4 

— r 	, or 

0 
,,,00::),",..,0„".,N.„S„..,,A N anti 

42. 	H 
body 

H 
N..../ 	04 	
H 

  0 	
y 

1"
O N 	OMe 	W 	lir 	N 

* 	 411 

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 -SO3M; and M is -H or a pharmaceutically acceptable cation; 

the imine-containing cytotoxic compound is: 

„0,,,,, 0,-.„0,..,^.N....icSH 

0 •  0 	N 

OMe 	MeO 101 

	

N N 	

101  

1110 	O 	 4 , 

the bifunctional crosslinking agent is: 

O 

S'.... Thr°  
,,' 	 0 

O 
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SO3 
0 

0 

(X = -H 

0 

or -NO2), 

---1( 
N 0 

...- 
0 , or 

0 

I/\/\ 0 

o 	, respectively, and, 

the imine reactive reagent is a sulfite. 

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


