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CLAIMS 

We claim: 

1. 	A cytotoxic compound comprising a linking group with a reactive group bendcd 	. 

thereto capable of covalently linking the cytotoxic compound to a cell hfnding agent 

(CAA.), wherein said cytotoxic compound is represented by any one
//

Of the following 

formulas: 

Y 	1C 	 x' 	y 
\ 

Z' 	— 	 N 	R 	
• 

i 	

ar  A—D—L—D1—A'  

R 	41 	w WI  Re 	Re 	W 	41 Ra  

• 

	

R4 	R3 Ra 	R4' 	 (I) 

R2' 	R ' Y 	X 	 x` 	yi Ri 	- 

' 	--/ ,-, 1;13' 	lit 	le A—D—L-0'71  2 
it 

114 	P. 	/ Re 	 R4 

s 

9/  

x\ 

Ri Cli 
N 	.., A—D—L—D'—A' iii 	R2 

• • 	'4.- 
PAS 	 R6 lir  iirN-Z 	R4  

(111) 

or a pharmaceuticall 	accepta.le salt thereof, wherein: 

the doubl 	Inc rt•-' be 

bond, Fovid 	at when it is 

branched alkyl having 1 to 4 c. 

linking roup with the reactiv 

moiet 

Y is -H or a leaving gr. 

eon N and C represents a single bond or a double 

double bond X is absent and Y is -H, or a linear or 

bon atoms, and when it is a single bond, X is -H, the 

group bonded thereto, or an amine protecting 

up selected from -OR, -OCOR', -OCOOR', - 

CONR'R", -NR'R", -NICCOR", -NR'NR'R", an optionally substituted 5- or 6-

membered nitrogen-containing heterocycle (e.g., piperidine, tetrahydropyrrole, 

pyrazole, morpholine, etc.), a guanidinum represented by -NR'(C=NH)NR'R", an 

amino acid, or a peptide represented by -NRCOP', wherein P' is an amino acid or a 

polypeptide containing between 2 to 20 amino acid units, -SR, -SOR', -S02M., - 
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SO3M, -0503M, halogen, cyano and an azido; or, 

Y is a sulfite (H903, HS02  or a salt of HS03, S032" or 1.1802- formed with a, 

cation), metabisulfite (H2S205 or a salt of S2052" formed with a cation), mono-, di:., 

tri-, and tetra- thiophosphate (P03SH3, P029,1-12, POS3H2, PS4H2  or a salt of p6,s'-, 
, 

. Po,s2-, Pos33- or PS43-  formed with a cation), thin phosphate ester (R'0)2PS(OR'), 

R'S-, R'SO, RiS02, RiS03, thiosulfate (HS-,03  or a salt of S2032" formed,With a 

cation), dithionite (13S204 or a salt of S2042* formed with a cation), i 	
• 

phosphorodithioate (P(=S)(0Rie)(S)(OH) or a salt thereof formed/With a cation), 

hydroxamic acid (RYC(0)NOH or a salt formed with a cation) formaldehyde 

sulfoxylate (HOCH2S0/ or a salt of HOCH2S02 formed witt a cation, such as 

hlOCH2SOiliat) or a mixture thereof', wherein R' is a linear or branched alkyl 

having 1 to 10 carbon atoms and is substituted with atiast one substituent selected 

from -N(Rj)2, -CO2H, -90311, and -P03.H; R' can be,. further optionally substituted 

with a substituent for an alkyl described herein; Rlis 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„heterocyely1 or heteroaryl; 

M is -H or a cation; 	/ 
It, 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 -(CH2C1120)„-r, an 

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

selected from nitrogen; oxy 

membered heterocyclic ring c 
i 

from 0, S, N andiP; 

containing one or more heteroatoms independently 

and sulfur, or an optionally substituted 3- to 18- 

ntaining I to 6 heteroatoms independently selected 

R' and/R" are each independently selected from -H, -OH, -OR, -NI-112, - 

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

alkyriy1having from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH20),r  

Itc, and an optionally substituted 3- to 18-membered heterocyclic ring having 1 to 6 

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

R°  is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 

4 carbon atoms, or the linking group with the reactive group bonded thereto; 

n is an integer from I to 24; 
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W is selected from C=0, C=S, CH2, BPI, SO and SO2; 

X' is selected from 41, 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 polyethyle 

glycol unit -(CH2C1-120)n-R.c, an optionally substituted aryl having 6 to 18 ca •on 

atoms, an optionally substituted 5- to 18-membered heteroaryl ring °Mai 	g one 

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

an optionally substituted 3- to 18-membered heterocyclic ring conta 	ing 1 to 6 

heteroatoms independently selected from 0, S, N and l'; 

Y' is selected from -H, an oxo group, the linking grou 	ith the reactive 

group bonded thereto, an optionally substituted linear, bran 	ed or cyclic alkyl, 

alkenyl or alkynyl having from 1 to 10 carbon atoms, an ptionally substituted 6- to 

18-membered aryl, an optionally substituted 5- to 18- 	embered heteroaryl ring 

containing one or more heteroatoms independently elected from nitrogen, oxygen, 

and sulfur, an optionally substituted 3- to 18-me 	bared heterocyclic ring having 1 

to 6 heteroatoms; 

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

group consisting of -H, an optionally su stituted linear, branched or cyclic alkyl, 

alkenyl or alkynyl having from 1 to 	3 carbon atoms, a polyethylene glycol unit - 

(OCH2C112),rle, halogen, giaanid ium [-NH(C=N1-1)NH2], -OR, -NR'R", -NO2, - 

NCO, -NR'COR", -SR, a sulf• ide represented by -SOR', a sulfone represented by 

-SO2R', a sulfonate -S03  1e, a sulfate -0S031V1+, a sulfonamide represented by - 

SO2NR'R", eyano, an a , • ., -COR', -OCOR', -OCONR'R", and the linking group 

with the reactive grou 	onded thereto; 

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

reactive group b 	ded thereto; 

Z and 	' are independently selected from -(C112)o--, -(044.-CR7Rs- 

(CH2),18,-, -,11-2k-NR9-(CH2)nre-, -(CH2)r--0-(CH2)fle- and 4CH211—S-(CH2)01-; 

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

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

fr• 	-1-1, -OH, -SH, -COON, -NI-1R', a polyethylene glycol unit -(OCH2CH2)n-, an 

:. • ino 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; 
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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)a-; 

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

mu) (-C(=0)-), -CRR'0-, -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 E)' are the same or different, and axe 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 (-0CH2C142)11-; 

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

polyethylene glycol unit (-0C1-12C1-12).,-, a iinear, 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-rnetnbered heteroaryl ring having 1 to 6 heteroatems 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; 

provided that the compound is not any one of the following compounds: 

/ 
i 

s-N-"------y° 

O 	ISI 	o °dip  
40 	iv OMe 	Me() 

0 •• 

--N--------y° 
0 	0 

OMe 	Me° 

SO 	 0 • 
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-.1.----,-)(  . 	0  
...... . 	p lash  Nom, 

MP 	 IP 0M0 	M • 

111011 	 4 
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N 	 OMe 	Me0 

110 

1100 	

.L 

N 	0 Me 	M&0 

1101  

..--0...."^•-cf".....-0.-.."-N,,.."-FIA  
0 

iH 0 

iii;  = -0H, -0Me, or rilik  0 	IIIIII 	• 

N 4111)111  0Me 	Me0 

-0-N 

0 

IIINO 	
0 	14111 . 

5 

RA 
..4.,./"...0""..,/(3  ',V'''.  

. 
0 	01 	N'• RA. -OH, -011/1e. or 

. 
10  Me0 

-0-N 

0 

110 	 11111/  . , 

0-......" ,̀......."-....,--0 	at 	N---::. 
I 	

gilir N 0 Me 	Me0 

* 	173 	 141111 • 
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"N------"'ir'°—  
o  Is 	

1 
 

OS 	11101  
e

:  4 	OMe 	Me0 
0 

011111  

..,.0.„„-...0.- ,̂...-0-... N RA  

14 	• 	
is 	0 

/ 	0,  
10 	1110 	RA=-OH, -014.40,1

,
27"-O-N 

N 	 0 Me 
0

/ 
00 	 . , 

,..c.,,,-...0,-„,,,,,„o,,..-.N OMe 

/ 	
0 
	is 	0 

0 •-. 
* N 	OMe 	Me0 	N alit.  

So 	o 	 D RIP 
! 	, 

2. The compound of claim I, Wherein Y is ;a/leaving group selected from -OR., - 

. 

OCOR', -OCOOR', -OCONR'R", -NWR", -NR'COR", -NR'NWR", an 

optionally substituted 5- or 6-membered nitrogen-containing heterocycle (e.g., 

piperidine, tetrahydropyrrole, pyr 	olc, morpholine, etc.), a guanidinura represented 

by -NR'(C.--N1-1)NR'R", an 	rio acid, or a peptide represented by -NRCOP', 

wherein P' is an amino acidior a polypeptide containing between 2 to 20 amino acid 

units, -SR, -SOIL', -SO 	, -S031A, -0S03M, halogen, cyan° and an azido. 

3. The compound of Oa 	1 or 2, wherein L, is absent, or is selected from an 

optionally substi ted phenyl group andian optionally substituted pyridyl group, 

wherein the phenyl and the pyridyl grotip bears the linking group with the reactive 

group boned thereto, or L is an amine group bearing the linking group with the 

reactive group bonded thereto (i.e., -N(1inking group)-), or L is a linear, branched or 

cyclic alkyl or alkenyl having from 1 to 6 carbon atoms and bearing the linking 

gtOilip with the reactive group bonded thereto. 
/1  

4. the compound of claim 1 or 2, whereinithe compound is represented by any one of 

the following formulas: 	 1 

I 
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. 	. 

' 	110 
O 	 nA) 	 . 

L' 
L"' 	L" 	X1 	Y' ."` 

ft 	0  A 	A' 	414 fr 

N 	

i 	
R6 	 fig 

rillA) 	
t 

L' 
• X,L"' 	L„ 	 y. 

e." 

It 	 it 
N 

. 	gvA) 

wherein: 

L', L", and L"' are the same or di 	nt, and are independently selected 

from -H, an optionally substituted linear, ranched or cyclic alkyl, allonyl of 

alkynyl having from 1 to 10 carbon atoins, a polyethylene glycol unit -(OCH2CH2)13- 

R.', halogen, guanidinium [-NW= li)N112], -OR, -NR'R", -NO2, -NR'COR", - 

y

4/  

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

sulfonate -S03M, a sulfate -bS031q, a sulfonamide represented by - 

SO2NR'R", cyano;  an azi 	, -COR', -OCOR', -OCONR'R" and the linking group 

with the reactive group 	nded thereto, provided only one of L', L", and L"' is the 

linking group with th reactive group banded thereto; and 

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

5.  The compound ,.f claim 4, wherein one of L', L", or L"' is the linking group with 

the reactive 14, .up bonded thereto, while the others are H. 

6.  The coin 	und of claim 5, wherein L' is the linking group with the reactive group 

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

7.  Th compound of claim 5 or 6, wherein A and A' are both -0-, 124 is -OMe, and 0 is 

H-. 

8.  The compound of claim 5, 6, or 7, wherein L' is represented by the following 

formula: 
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-W'-e-V-RY-J, 

wherein: 

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

selected from -C11.°11°'-, -0-, -0-C(-0)-, -C(-0)-0-, -S-, -SO-, -802-, -
„
02-S-, -

C1120-, -CH2Nle-, -0-(0.0)0-, -0-(0=0)N(r)-, -1‘1(Re)-..-Ii(Re)-C(*))-, -C(=0)-

N(Re)-, -N(R6)-C(=0)0-, -N(C(=0)R.c)C(=0)-, -N(C(--0)M-, -(0,412-CH2)11-, -
SS-, or -C(-0)-, or an amino acid, or a peptide having 2 to 8 amiiio acids; 

RK  and rare the same or different, and are each independently absent or an 

optionally substituted linear, branched or cyclic alkyl, alkerryl or allcynyl having 1 to 

10 carbon atoms, an aryl bearing 6 to 10 carbon atoms of a 3- to 8-membered 

hetereoeyclie ring bearing 1 to 3 heteroatoms selecteifrom 0, N or S; 

R.' and Re.  are the same or different, and aye selected from -H, a linear, 

branched or cyclic alkyl, alkenyl or alkyey1 haying 1 to 10 carbon atoms or -(CF12-

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., -141RID3) or tertiary amino (- 

NRI°11tm) group or a 5- or 6-member 	nitrogen containing heterocycle, such as 

piperidine or morpholine, wherein 	}fit  and R102  are each independently a linear, 

branched, or cyclic alkyl, alkenyl ralkynyl having 1 to 10 carbon atoms; 

preferably, R101  and Rin 	re each independently a linear or branched 

alkyl having 1 to 6 carbon a ms;  
n is an integer 	1 to 24; 

J comprises th reactive group botided thereto, and is selected from a 

m.aleitnide, a halos 	amido, -SH, -SSRd, -CH2SH, -CH(Me)SH, -C(Mc)2SH, - 
Niner,  _cH2NE c', _NIRO:1,7Nt1  =

2,  -0001-1, and -COE, wherein -COE represents a 

reactive ester selected Irvin, but not linilted to, N-hydroxysuccinimde ester, N- 

hydroxy s 	osuccinimide ester, nitrop[ienyl (e.g., 2 or 4-nitrophenyl) ester, 

dinitrop enyl (e.g., 2,4-dinitrophenyl) ester, sulfo-tetraflurophenyl (e.g., 4-sulfo- 

2,3,5 	-tetrafluorophenyl) ester, and pontafluorophenyl ester, and wherein R.'1 is -1-1 

or 	substituted or unsubstituted linear br branched alkyl having I to 4 carbon 

toms, and, 

Rd  is selected from phenyl, nitrophenyl (eg, , 2 or 4-nitrophenyl), 

dinitrophenyl (e.g., 2 or 4-nitrophoy1), carboxynitrophenyl (e.g., 3-carboxy-4-

nitrophenyl), pyridyl or pitropyridyl (e.g., 4-nitropyridy1), 
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9. The compound of claim 8, wherein I is -SH, -SSRd, a inaleimide; or a N- 

hydroxyniccinimide ester, 

10. The compound of claim 8 or 9, wherein; 

IR.` 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 1 

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

11. The compound of any one of claims 8-10, wherein V is animino acid or a peptide 

having 2 to 8 amino acids. 	I 

12. The compound of claim 11, wherein V is valine-eit
/
nilline, gly-gly-gly, or ala-leu-

ala-leu. 

13. The compound of claim 8, wherein: 

W' is -0-, -Nati- or -N(R°)-C('-=OS.; 

r is -H, a linear or branched alkyl having I to 4 carbon atoms, or -(CH2- 
• / 

CH2-0)„-Rk; i 
Rk  is a linear or branched alkyl having I to 6 carbon atoms; 

V is absent, -(0-C1-12-CA)u-, -C(.--0)-NH-, -S., -NE-C(1)) -; 

R'' is absent or a linear/  or branched alkyl having I to 4 carbon atoms; and 

J is -SH, -SSRd  or‘-COE. 

14. The compound of clai
irn 8, wherein: 

W' is -0-,1(R.e)- or -N(Re)-C(-----0)-; 

Ro  is - 	7-Me, or -(CH2-CH2-0)n-Me; 

n is an integer from 2 to 6; 

R!,!..4s linear or branched alkyl bearing 1 to 6 carbon atoms; 

.,,,V and RY are absent; and 	. 

/ J is -COE. 

15. Tfie compound of claim 13 or 14, wherein -COE is N-hydroxygiecinimide ester. 

16. The compound of claim 8, wherein L' is represented by the following formula: 

-W'-[CRI-R2,1n-V-[Cy10.1-[CR2iiR4-11,-COE, 

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

114,. is 41, -Me, -S031-1, or -SOilve, 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 baring an N 

heteroatom, preferably Cy is 
c, 

17. 	The compound of claim 8 or 16, Wherein NV' is -N(Re)- 

18. The compound of: claim 8, 16, or 17, wherein le is - 	111-C1-12-0)2.6- Rk, wherein Rk  

is a -1-1/a  lif16ar, branched cyclic alkyl having 1 to4 carbon atoms, 

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

20. The compound of claim 8, 16, 17, 18, or 1 	wherein I; is represented by the 

following formula: 

- NW-[CRI,,R2-] 	-[CR3-R4-I,-COE. 

21. The compound to claim 8, 16, 17/'18, or 19, which is: 

„..0,.....0.....,„ 	.„,....^. 	.......S..s...--....",ir 	. 
0 

0 	411) 	o 

N 	°Me 	MOO Ito  

0  

O 
.„.„,-.0........,„0.„„„-.N...-.8.,.."....„ -„,(0.N  

H 	0 
4 	

. 	

N-... 

1  ItO 	 II0 • e 	Me° 	t 

0 • 

503H 	o 

 

„.0,.,..,...-...0.....,.0...,...N 	, 	. 

N1011 Ot4e 	e•  

IP 	 , or 
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sop 
,o,...0...-,o..„.". .-....e..s.....,,Lyo.N  

0 	0100 	H ° N-. 

ONle 	Mod 
00  

wherein 'Y is -H or -903M (e.g., .se is -903M), and M is -H or a 

pharmaceutically acceptable cation. 

22. The compound of claim 8, 16, 17, 18, or 19. wherein L' is represented 

following formula: 

by the 

- Nr-[CRI-R2-1.-S-Cy4CR3adb-COE. 

23. The compound of claim 8, 16, 17, 18, 19, or 22, which is: 
o 

-.0...."-0.^..e0../Ntj 	 0 

H 
0 

N 	OMo 	McO N  

0 0 

"CL"-''-'0e"-,•ef°'",e''N 	 0 
/ 

110 OMe 	WO 

6 	• 	
• 

0 
0 

H 
40 0 	0 fdri. 

OMe 	me0 lir 	N  
4110 

• 
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0 
 ...... cyli "—A

0  
1.... 	O 

v 
0 	o 	.J. 

1 
0Ma 	Me0 

/ 

wherein Y is -H or -S03M (e.g., Y is -SO3M), and M is -H or a pharmaceutically 

acceptable cation. 	 / 

24. 	The compound of claim 1, Z 4, or 8, wherein the compound is represented by any 

one of the following formulas: 

R)1"-s—z* 

x̀   _ 	 t 

• / 	• 
(vm)/ 	 ; 

Fix̀ -w,..,, 	...e  

X. 	Y' 
.  

4 	 Ra
i  

0 	1 
O 	

(X) 	 ; and 
nx 

W ‘s—Z$ 
r\ 	r 

i 
,N lit 

IP N 
• 

• (XI) 	 , 

wherein: 

the double line .,-= between N and C represents a single bond or a double 

bond, provided that when it is a double bond, X is absent and Y is -H, and when it 

a single bond, X is selected from -H, the linking group with the reactive group 

bonded thereto, or an amine protecting group (preferably X is -1-1); 

is 

Y is selected from -H, -OR, -OCOR', -SR, -NICR," -S03M. -S021v1 or - 

OSO3M, wherein M is -H or a cation such as Na+  or IC; 
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R. is -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl or 

alkynyl having from 1 to 10 carbon atoms or a PEG group -(CH2CH20),,-R°, 

wherein il is an integer from 1 to 24, and 11' is a linear or branched alkyl having I to 

4 carbon atoms; 

R' and R" are the same or different, and are selected from -H, -Okl, -.OR, - 

NRRg', -CUR, an optionally substituted linear, branched or cyclic alkyl, alkenyl or 

alkynyl having from 1 to 10 carbon atoms, an optionally substituted aryl having 

from 6 to 18 carbon atoms, an optionally substituted 3- to 18-ineinbered 

heterocyclic ring having 1 to 6 heteroatoms selected from Oi'S, N and P, a PEG 
.., 

group -(CH20H20)„-R% wherein n is an integer from 1 to 24, preferably n is 2, 4 or 

8; and Rg' is -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl or 

alkynyl having from 1 to 10 carbon atoms or a PEG group -(CH2C1-120)n-R5; 

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

unsubstituted linear, branched or cyclic alicyl,lkenyl 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 front -0- and -S-; 

W' is absent, or selected from -0-, -N(R`)-, -N(Re)-C(=0)-, -N(C(--.10)Re)-, - 

S- or -CH2-S-, -CH2NR,c-/ 
. Rx  is absent or elected from a linear, branched or cyclic alkyl having 1 to 10 

carbon atoms; 

R°  is -H, /linear, branched or cyclic alkyl, alkenyl or alkynyl having I to 10 

carbon atoinsir -(CHrCH2-0)a-Rk, wherein Rk  is a -I-1, a linear, branched cyclic 

alkyl havi4 / I to 6 carbon atoms, optionally bearing a secondary amino (e.g., - 
211 NHR

10
vor tertiary amino (-Na totRio2)  group or a 5- or 6-membered nitrogen 

containing heterocycle, such as piperidine or morpholine, wherein ren and 102  are 

eaoh independently a linear, branched, or cyclic alkyl, alkenyl or alkynyl having I to 
i  
10 carbon atoms; 

0 is selected from -CH- or -N-; 	• 

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

C1 	

a N 

1.--1  i:CIL  

o (al); 

0 

(CNA 4 ........*...... 
0- 

0 

o 
0 (a2); 

i 
Ni (oH24, 	H 0 

O 	0 	 U 0 (a3); 

AD 
(C 2)q 	411 (3—  

0 	(a4); 

5̀5C(C112)4 	°7 

o (a5); 

o 

4  
N  

0 (a6);  

(a7);  
O 

O 

so,m 
(a); 

. 
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o 	o 
III  .j. 

.1 	
NI4 	I 

"...!Y 	1 1.4i .......--..iiN  
0 

0 

wherein: 

(al 0);  

q is an integer from 1 to 5; 

n is an integer from 2 to 6; 

13 is -H or -SON; 

M is -H or a cation, such as Na or K4. 

25. The compound of claim 24, wherein Z' is represented by/any one 

formulas: 

of the following 

O 

N  

F.4N 

O 	 (al); 
0 
)1~--'D  

H11---- 
• 

0 	(a4'); 

0 

° 0 —N ID  \ __.... 

0 

1 -- 4C3  '''...\j
o 	

N 

(a5'); 

D 

0 	 0 	(a12); 

-- \ ----r  0. 
0 	N 

O 
O 

D (a13). 

26. The compound of claim 24 or 25, wherein W' is -N(11.6)-. 

179 
ME1 1$4$7461v.1 

2013 20:54:31 - 01.05.2013 21:10:19. This page 66 of AMENDED SHEET2013 21:05:06 
at the EPO on May 01, 2013 21:10:19. Page 66 of 97 

Duration: 01.0 
Receives  

15/40 	 0-1-0-201 



Printed: 11-06-2013' 	 .QL:fvlaPANO: 	 PCT US 20"12/025'5 

MAY. 	1.2013 	3:27PM 	MCCARTERSLENGLISH 	 NO. 1565 	P. 	67 	7 
PCT/US 2012/025 252 - 01-05-2013 

WO 2012/128868 	 PCT/LTS2012/0252.52/  
Replacement Sheet 

27. The compound of claim 26, wherein le is -(CH2-C1-12-0)„-Rk, wherein Rk  is a -4, a 

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

28. The compound of claim 27, wherein Rk  is -H or -Me, n is 4, and q is 2. 

29. The compound of claim 28, wherein Rx  is a linear or branched alkyl having 1 to 6 

carbon atoms. 
/ 

30. The compound of claim 28, wherein le is -(CH2)p-(CRfR8)-, wherein Rf  and Rs are 

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

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

31. The compound of claim 30, wherein Rf  and Ra are the sarne6r different, and are selected 

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

32. The compound of any one of claims 24-31, wherein: 

the double line --,m,  between N and Cnipresents a single bond or a double 

bond, provided that when it is a double bond X is absent and Y is -H, and when it is 

a single bond, X is -H; Y is -OH or -S0/3M; 

M is -H or a pharmaceutically acceptable cation (e,g„ Nal); ,- 
X' and X.' are both -H; 

A and A' are both -0-; 

R,s is -0Me; and 

R" is a linear or broached alkyl having 1 to 6 carbon atoms. 

33. The compound of an 'oneof claims 1-32, wherein the double line -- between N 

and C represents adouble bond. 

34. The compound/of any one of claims 1-31, wherein the double line 7,-z• between N 

and C represents a single bond, X is -H, the linking group with the reactive group 

bonded thereto, or an amine protecting group; and Y is selected from -H, -OR, - 

000R/ -SR., -NR'R," an optionally substituted 5- or 6-membered nitrogen- ' 
con , ming heterocycle, -S03M, -S02M and a sulfate -0$03M. 

.. 	. 
35. The compound of claim 34, wherein Y is selected from -I-1, =603M, -OH, -0Me, - 

/ 
OEt or -NHOH. 

The compound of claim 35, wherein Y is -H, -SO3M or -OH. 

37. 	The compound of any one of claims 34-36, wherein M is -H, Na'-  or K4-, 
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38. 	The compound of any one of claims 1-37, wherein W, when present, is CO.= 

.39, 	The compound of any one of claims 1-38;  wherein Z and Z', when present4e - 

CH2-. 

40. The compound of any one of claims 1-39, wherein X' is selected fr 	the group 

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

alkenyl or alkynyl having from 1 to 10 carbon atoms, phenyl, the linking group with / 
the reactive group bounded thereto, and an amine-protectinggroup. 

41. The compound of claim 40, wherein X' is -H, -OH, -M or the linking group with 

the reactive group bounded thereto. 

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

43. The compound of any one of claims 1-42, w 	rein Y' is selected from the group 

consisting of -H, an oxo group, a substitu 	or unsubstituted linear, branched or 

cyclic alkyl, alkenyl or alkyrryl having 	om I to 10 carbon atoms. 

44. The compound of claim 43, whereinlY' is -H or oxo. 
- 	,/  

45. The compound of claim 44, wherein Y' is H. 
/ 

46. The compound of any one of/Claims 1-45, wherein A and A' are the same or 

different, and are selecte5f/from -0-, -S-, -NRs-, and oxo -(C=0)-. 

47. The compound of claitn 46, wherein A and A' are the same or different, and are 
i 

selected from -0- nd -S-,. 

48. The carnpoun• of claim 47, wherein A and A' are -0-. 

49. The comp•nd of any one of claims 1-48, wherein D and ID', when present, are the 

same or 	ifferent, and are independently selected from a polyethylene glycol unit (- 

0 	CH2)e, wherein n is an integer from 1 to 24, an amino acid, a peptide bearing 

2 n 6 amino acids, or a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 

A/o 10 carbon atoms, wherein the alkyl, alkenyl and alkynyl are optionally substituted 

with one or more substituents independently selected from the group consisting of 

halogen, -OR, -NR'COR", -SR and -COR'. 

50. The compound of claim 49, wherein D and D' are linear or branched alkyl bearing 1 

to 4 carbon atoms. 

51. The compound of claim 1, 2, 4, Or 24, wherein: 
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the double line .------= between N and C represents a double bond; 

Y is -H; 

W is CO; 

R1, 12,, RI ', 122', R4 and R4' are -H; 
/ 

one of R3, or 123' is optionally the linking group with the reactive group 

bounded thereto 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-. 

52. 	A conjugate comprising; a cytotoxic compound and/a cell binding agent (CBA), 

wherein the eytotoxic compound comprises a linking group which covalently links 

the cytotoxic compound to the nA, and wherein said cytotoxic compound is 

represented by any one of the following fo 	ulas: 	• 

Y 	x 	 x'\  
_ j

y• 
' 	— 	— 	ID'—A' 	N 6 

* 

Ri 	lit 	 Re 	Re IS  Vr-. 	• 

Re' 	' 	 a) 	 R4 	R3 

R2' 	R1' y
/
x 	 X1

\ 	
yi Ri 	R3  

N _I 6  
R3' 	II 	 A—D—L--0'—.A.  Au., 	• 	lit 	R3 

ti I 	 IP ...-N..„ 
...VI Rd' 	Z" 	 Re 	 Z 	R4  

(111) 	 f 

' 	R 	X' 	 y. Fit 	R 

R 	 aiki  A—D—L-0*—A' 	°a 	
R3 ' 

I. ......w 	Mil  

, 
. 

Rd' 	 Re 	 R. 
(w) 	 • 	, 

or a ph 	aoeutically acceptable salt thereof, wherein: 

the double line .7= between N and C represents a single bond or a double 

b• d, provided that when it is a double bond X is absent and Y is -II, or a linear or 

•ranched alkyl having 1 to 4 carbon atoms, and when it is a single bond, X is 41, the 

linking group, or an amine protecting moiety; 

Y is -H or a leaving group selected from -OR, -OCOR', -OCOOR'. - 
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OCONR'R", -NR'R", -NR'COR", -NR'NR.12.", an optionally substituted 5- or 6•• 

membered nitrogen-containing heterocycle (e.g., piperidine, tetrahydropyrrole, 

.pyruzole, inorpholine), a guanidinum represented by -NR.1(0=NH)NR'R", an amino 

acid, or a peptide represented by -NRCOP', wherein P' is an amino acid or a . 

polypeptide containing between 2 to 20 amino acid units, -SR, -SOR', -SON, - 

SO3M, -0S02M, halogen, cyano and an azido; or, 

Y is a sulfite (HS02, HS02 or a salt of 1-403, S032-  or HS02 formed with a 

cation), metabisulfite (H2S20s or a salt of S2052-  formed with a cation), mono-, di-, 

tri-, and tetra- thiophosphate (PO3SH3, P02S2H2,130S3112,,PS4H2or a salt of P0333", 

PO2S23", POS33' or PS43-  formed with a cation), thio phoiphate aster (Rl0)2PS(OR), 

R'S-, R.'S°, RiS02, R'S03, thiosnlfate (HS203  or a salt of S2032-  formed with a 

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

phosphorodithioate (P(,--S)(01e)(S)(OH) or aialt thereof formed with a cation), 

hydroxamic acid (R'C(---0)NOH or a salt formed with a cation), formaldehyde 

sulfoxylate (HOC1-12S02" 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 substitutedwith at least one substituent selected 

from -N(Rj.)2, -0O21-1, -S0311, and -P03H; R.' can be further optionally substituted 

with a substituent for an alkyl described herein; it: is a linear or branched alkyl 

having 1 to 6 carbon atoms; le' is a linear, branched or cyclic alkyl, alkenyl or 

alkynyl having I to IQ/carbon atoms, aryl, fieterocyclyi or heteroaryl; 

M is -H or a-eation; 

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 frothlto10 carbon atoms, a polyethylene glycol unit -(CH2CH20)„-le, an 
/ 

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

to 1,,8 membered heteroaryl ring containing one or more heteroatorns 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 -(CH2C1-120),- 
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R°, and an optionally substituted 3-18-membered heterocyclic ring having 1 to 6 

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

II' is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 

4 carbon atoms, or the linking group; 

n is an integer from .1 to 24; 

W is selected from 0=0, C=S, CH2, BI-1, SO and S02;  

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 -(CEI2CH,20),-le, an 

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

to 18-membered heteroaryl ring containing one of 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; 	 yit  

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; 

Re R2, R.), ri4 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 alkyhyl having from 1 to 10 carbon atoms, a polyethylene glycol unit - 

(OCH2CHA-le, halogen, guanidinium [-NH(0--NH)NH2], -OR, -NR'R", -NO2, - 

NCO, 7 ,NR.'COR.", -SR., a sulfoxide represented by -SOR', a sulfone represented by 

-SO2R;, a sulfonate -S0314÷, a sulfate -0S03-M4, a sulfonamide represented by - 

S024NR'R", cyan°, an azido, -COR', -OCOR', -OCONR'R" and the linking group; 

/ 	Rt. is -H, -R, -OR, -SR, -NR'R'', -NO2, halogen or the linking group; 

2 and Z' are independently selected from -(CH2),,-, -(CI-12)r-CR7128- 

(CH2),,,,,-, -(CH2),,,-NR9-(CH2)me-, -(CH2)n.-0-(CH2)fle- and -(CH2),1—S-(CH2)ne-; 

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

R.7 and Re are the same or different, and are each independently selected 

from -H, -OH, -SH, -COON, 4,11-1R', a polyethylene glycol unit -(OCH2CH2)1-, an 

• 
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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)o-1 

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

Ox0 (-C(---0)-), -CRR'O-, -CRIe-, -S-, -CRR'S-, -N(Rs)- and ,-CRR'N(Its.)-, 

P.5  for each occurrence is independently -Hot an optionally substituted 

linear or branched alkyl having 1 to 10 carbon atoms; 

I) 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),r; 

L is absent, the linking group, a polyethylene glycol unit (-OCH2CH2)n-, a 

linear, branched or cyclic alkyl or alkerryl 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 be the linlcing group;/ 

wherein the compound is not: . 

,•••0/0.--...,,,,,O.,,,,----.N....„.....r.),.. 

0 	40 	Q  
'yr 	 wir 	..t  N 	 OMe 	Me0 

SI 	 0 

C  
. 	/ 

rdivi O IS  

	

gip 	40 	t‘ N 	OMe 	Me0 

IP 	 0 
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53. The conjugate of claim 52, wherein Y is a leaving group selected from -OR, - 

OCOR', -000OR', -000*12.", -NWR", -NR'COR", -INIR'NR'R", an 

optionally substituted 5- or 6-membered nitrogen-containing heterocycle (e.g., 

piperidine, tetrahydropYrrole, pyrazole, ruorpholine, etc,), a guanidinum represented 
i 

by -NIV(C=NH)NR'R", an amino acid, or a peptide represented by -NRCOP', 

	

i 	 . 
wherein P' is an amino acid or a polypeptide containing between 2 to 20 amino acid 

units, -SR, -SOR', -S02M, -S03M, -0S03M, halogen, cyano and an azido. 

54. The conjugate of claim 52 or 53, wherein L is absent, or is selected from an 
e 

optionally substituted phenyl group and an optionally substituted pyridyi gaup, 

wherein the phenyl and the pyridyl group bears the linking group, or L is an amine 

up bearing the linking group (Le., -N(linicing group)-), or L is a linear, branched 

/or cyelie alkyl or alkenyl having from 1 to 6 carbon atoms and bearing the linking 

group. 

5. 	The conjugate of claim 52 or 53, wherein the compound is represented by any one 

of the following formulas: 
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• 
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•• 	•. 
Y' 

it iiii 	 N  
4. 

- 
1 	 i • 

	

(WA) 	 • 

wherein: 	 . 
L', L", and U" are the same or, different, and are independently selected 

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

allcynyl having from 1 to 10 carbon 	a polyethylene glycol unit -(OCH2CH2)Tr 

le, halogen, guanidinium [-NH(6.NH)NH2], -OR, -Nita", -NO2, -NR' COR", - 

SR, a solfoxide represented b/Y-SOR', a sulfone represented by -SO2R.', a sulfonate 

-503M, a sulfate -0S031‘4( a sulfonamide represented by -602NIt'R'', cyano, an 

azido, -COW, -000R",/-000NR'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-. 

56. The conjuga7/of claim 55, wherein one of L', L", or L"' is the linking group, while 

• the others are -H. . 	
/ 

57. The conjugate of claim 56, wherein L' is the linking group, and L" and L"' are -H. 

58. The/conjugate of claim 56 or 57, wherein A and A' are both -0-, R6 is -OMe, and G 
i 

I-CH-. 

59. The conjugate of claim 56, 57, or 58, wherein L' is represented by the following 

formula: 

-V-r-V-RY-7, 

wherein: 
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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-, -CH2Nle-, -0-(C0)0-, -0-(0---0)N(Re)-, -N(M-, -N(W)-C(---.0)7, •-6(3)- 
14(12.°)-, -N(R°)-C(=0)0-, -N(C(=0)12.°)C(.----0)-, -N(C(=0)1e)-, -(0-CH2-CH2)a-,  - 
SS-, or -.C(=0)-, or an amino acid, or a peptide having 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 to 10 carbon atoms or a 3- to 8-membered 

hetereocyclic ring bearing 1 to 3 heteroatoms selected from 0, N or S; 

R° and le 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- 

C1-12-0)n-Rk, wherein Rk  is a -H, a linear, branched. cyclic alkyl having I to 6 carbon 

atoms, optionally bearing a secondary amino (e.g., -NHRI°I) or tertiary amino (- 

NRIaIRIG2) group or a 5- or 6-membered nitrogen containing heterocycle, such as 

piperidine or moipholine, wherein RID)  and 8IO2  are each independently a linear, 

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

preferably, RI°I  and Rlware each independently a linear or branched alkyl having 1 

to 6 carbon atoms; 	/1 
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-, -C1 2S-, -CH(Me)S-, -C(Me)2S-, -Nle-, -C112.NR°1-, -NR"N-, 

and -C(=0)-, wherein /WI  is -H or a substituted or unsubstituted linear or branched 
.• 

alkyl having 1 to 4' carbon atoms. i 

60. The conjugate-)of claim 59, wherein J is -S-, -SS-, a succinimide, or -C(--,0)-. 

61. The conjugate of claim 59 or 60, wherein: 

R°' is -H or -Me; 

R°  is a linear or branched alkyl having 1 to 6 carbon atoms or -(CH2-0-12- 
i 	 - 9)n-Rk; 

n is an integer from 2 to 8; and 

Rk  is -H, -Me or -CH2C142-NMe2. 

2. 	The conjugate of any one of claims 59-61, wherein V is an amino acid or a peptide 

having 2 to 8 amino acids. 
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63. 	The conjugate of claim 62, wherein V is valine-citrulline, gly-gly-gly, or ala-letkla-

leu. 

64. 	The conjugate of claim 59, wherein: 

W' is -0-, -N(R°)- or -N(R.°)-C(=0)-; 

R°  is -H., a linear or branched alkyl having 1 to 4 carbon atoms, or -(C1-12- 

C1-12-0),,-Rk; 

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

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

RY is absent or a linear or branched alkyl having I to 4 carbon atoms; and 
.1 is -S-, -SS-, or -C&O)-. 	 /, 	 . 

/ 
65. 	The conjugate of claim 59, wherein: 

W' is -0-, -N(Re)- or -N(Re)-C(=7)-; i  

R°  is 41, -Me, or -(CH2-CH2-0)n-Me; 

n is an integer from 2 to 6; 

R" is linear or branched alkyl bearing 1 to 6 carbon atoms; 

V and RY are absent; and 	i  

3 is -C(----0)-. 	/ 

66. 	The conjugate of claim 59, wherein L' is represented by the following fortnula: 

-W'-fCRI7R.1a-V-[eY]o-i-{CR3-R4-11-C(=0)-, , 
wherein: 	/ 

R,-, R2-, antIR3- are each independently -H or -Me; 

Re is -H,41e, -S01H, or -S031/1+, wherein M+  is a pharmaceutically 

acceptable cation; 
.. 

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

4 is an optionally substituted 5-membered heterocyclic ring bearing an N 

heteroatom, preferably Cy is 

• 

67. 	The conjugate of claim 59 or 66, wherein W' is -NM-. 

68. 	The conjugate of claim 59, 66, or 67, wherein R°  is -(CH2-CH2-0)2.6-Rk, wherein Rk  
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is a linear or branched alkyl having I to 6 carbon atoms. 

69.  The conjugate to claim 59, 66, 67, or 68, wherein V is -S- or -SS-. 	" 

70.  The conjugate of claim 59, 66, 67, 68, or 69, wherein L' is represented by the 

following formula: 

- Nle-[CRI.R2..]&-S-ECR3..R4.1b-C(=0)-. 

71.  The conjugate to claim 59, 66, 67, 68, 69, or 70, which is: 	, 
.... 	, 

• .„..0..„.".0....„0,,..-..N..--,s.s.......---..N11 (antibody) 

° 
* 	0 	

H 	. 
. , 
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• . Me 	meo 
0 . 

_ 	 r _ r 
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411 

	

0 	N It 
N 	10 ° OMe 	Me0 
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303N H 
As-0"..."0-""--"N"."% a'S"."","*.kr"-N  antibody 

H 	/ 	*I 	
0 
	H 0 

N.— 

t. OMe 	Me0 • 

— , or 

SO3H H 
.....0....".01̀....-0,.."Th•-•.S-se--...-Lir.--N antibo.  

° 	
Illt 	0 	

0 

• * N 	OMe 	Ma0 
110 

. 

wherein r is an integer from Ito 10, Y is -H or -S03M (e.g., Y is -S034, 
and M is -H or a pharmaceutically acceptable cation. 

72. The conjugate of claim 59, 66, 67, 68, 69, 70, or 71, wherein the antibody is 
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huMy9-6.  

73. The conjugate of.claim 59, 66, 67, 68, or 69, wherein 12 is represented by the 

following formula: 

- NR`-(CRI -R2.,]a-S-CY-PR3-R4-1-C(=0)-. 
 

74. The conjt gate of claim 59, 66, 67, 68, 69, or 73, which is: 

. 

O 
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N''''''"A  
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H antibod 

Y 	H 	 H 
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ft 
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$ 

wherein r is an integer from 1 to 10, Y is -11 or -S03M (e.g., Y is -SO3M), 

and M is -H or a pharmaceutically acceptable cation.  
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75. The conjugate of claim 59, 66, 67, 68, 69, 73, or 74, wherein the antibody is 

huMy9-6. 

76. The conjugate of claim 55, wherein the compound is represented by the following 

formula: 
le 

w- 	̀s-r 

a' 	. 

• 

. 	 , 

Null 	41 
) 

w:•" r4.-s-2. 

S. . 
N 	 N 

Rs
o  

oc) 	
0 

9—r 
. 

I 	, 

4 	 N 

p 

wherein: 

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

S-, -C1:12-S-, or -C1-1:Nka-; 

R" is absenfor selected from a linear, branched or cyclic alkyl having Ito 10 

carbon atoms; / 

13.°  is,41, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 

carbon atorns 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., - 

NBOL) or tertiary amino (-NRIDIRI°2) group or a 5 or 6-membered nitrogen 

containing heterocycle, such as piperidine or motpholine, wherein en  and R'°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; 

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

/ 

a bond; 
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wherein: 

0 (hi 0), 
4 

q is an integer from 1 to 5; and, 

M is -H or a cation, such as Na+  or K+. 

77.  The conjugate of claim 76, wherein V is: 

0 	 . 

0 

1.-- N 

0 	 0,0; 

S55i NI II 
1-1 	 (14'); 

0 

A')V  
-rs-s-  (11P); 

o 	 • 
te'NrOA\ a5  

(b12); 
0 

11.4 
0 

(b13). 

78.  The oonjugalz Of claim 76 or 77, wherein W' is -N(11.e)-. 

79.  The conjugate of claim 78, wherein W is -(CH2-CH2-0)d-Rk, wherein Rk  is a -H, a 
• . 

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

80.  ThecOnjugate of claim 79, wherein Rk  is -H or -Me, n is 4, and q is 2. 

81.  The conjugate of claim 80, wherein Rk  is a linear or branched alkyl having I to 6 

carbon atoms. 

8 . The conjugate of claim 80, wherein Rx  is -(CI-12)p-(CR.rM-, wherein Rr  and Rg are 

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

carbon atoms; and p is 0, 1, 2 or 3. 
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83.  The conjugate of claim 82, wherein R. and Rs  are the same or different, and are 

selected from H and Me; and p is 1. 

84.  The conjugate of any of claims 76-83, wherein: 

the double line rt. between N and C represents a single bond or a double 

bond, provided that when it is a double bond X is absent and Y is -H, and when it is 

a single bond, X is -H; Y is -OH or -SO3M; 

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

X' and Y' are both -H;' 

A and A' are both -0-; 

124 is -OMe; and 

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

85.  The conjugate of any one of claims 52-84, wherein the double line ,rr.- between N 

and C represents a double bond. 

86.  The conjugate of any one of claims 52-83, wherein the double line -- between N 

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

group; and Y is selected from -H, -OR, -OCOR', -SR, -NR'R," an optionally 

substituted 5 or 6-membered nitrogen-containing heterocycle, -S03M, -S02M and a 

sulfate -0S03M. 	/ 

87.  The conjugate of claim 86; wherein Y is selected from -H, -SO3M, -OH, -OMe, - 

OEt or -NHOH. 	7/ 

88.  The conjugate of claim 87, wherein Y is -H, -SON or -OH. 

89.  

90.  

The conjugate of any one of claims 86-88, wherein M is -H, Na or K+, 

The conjugate of any one of claims 52-89, wherein W, when present, is CO.,--. 

91.  The conjilgate of any one of claims 52-90, wherein Z and Z', when present, are - 

CH27.'' 

92.  The conjugate of any one of claims 52-91, wherein X' is selected from the group 

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

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

an amine-protecting group. 

93.  The conjugate of claim 92, wherein X' is -H, -OH, -Me or the linking group. 
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94.  The conjugate of claim 93, wherein X' is -H. 

95.  The conjugate of any one of claims 52-94, wherein?' 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.  

96.  The conjugate of claim 95, wherein Y' is -H or oxo. 

97.  The conjugate of claim 96, wherein?' is -H. 

98.  The conjugate of any ono of claims 52-97, wherein A and A' are the saute or 

different, and are selected from -0-, -S-, -N(R5)-, and oxo (CO)..--  

99.  The conjugate of claim 98, wherein A and A' are the same or different, and are 

selected from -0- and -S-. 

100.  The conjugate of claim 99, wherein A and A' are -0-. 

101.  The conjugate of any one of claims 52700, wherein D and D', when present, are the 

same or different, and are independently selected fibni a polyethylene glycol unit (- 

OCH2CH2)n; 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 group consisting of 

halogen, -OR, -NR'COR", -SR and -COR'. 

102.  The conjugate of claim 101, wherein D and D' are linear or branched alkyl bearing 

I to 4 carbon atoms. 
/ 

103.  The conjugate of claim 52, 53, 55, or 76, wherein: 

tltidouble line -,T- between N and C represents a double bond; 

Y is 44; 

W is C=0; 

R1, R2, 111', K2', R4 and R4' are -H; 

one of R3, or 14.3' is optionally the linking group and the other is -H; 

R,s is -OMe; 

Z and Z' are -CII2-; 

X' is -H; 

Y' is -H; and 

A and A' are -D-. 
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104. The conjugate of any one of claims 52-103, wherein the conjugate comprises,140 

cytotoxic compounds, each cytotoxic compound comprising the linking grotip 

linking The cytotoxic compound to the CBA, and each cytotoxic compound on the 

conjugate is the same. 

105. The conjugate of any one of claims 52-104, 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 cellsonyeloki cells, 

activated T-cells, B cells; or n3elanocytes; cells expressing the CD4. CD6, CD19, 

CD20, CD22, CD30, CD33, CD37, CD38, C1)40, 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. 

106. The conjugate of claim 105, wherein the cell-binding agent is an antibody, a single 
,,, 

chain antibody, an antibody fragment that specifically bincls to the target cell, a 

monoclonal antibody, a single chain mortoelonal antibody, or a monoclonal 
,, 

antibody fragment that specifically binds to 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 vitarnin, a growth factor, a colony stimulating factor, or a 

nutrient-transport molecule,/ 
/ 	 . 

107. The conjugate of claim 166, wherein the antibody is a resurfaced antibody, a 
./ 

resurfaced single chain antibody, or a resurfaced antibody fragment. 

108. The conjugate of claim 106, wherein the antibody is a monoclonal antibody, a single 

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

109. The conjugate of claim 106, wherein the antibody is a humanized antibody, a 

humanized single chain antibody, or a humanized antibody fragment 

110, 	A pharMaceutical composition comprising the conjugate of any one of claims 52- 

109' and a pharmaceutically acceptable carrier. 
/ 	

• 

111. i/A method of inhibiting abnormal cell growth or treating a proliferative disorder, an 

nutoimmune disorder, destructive bone disorder, infectious disease, viral disease, 

fibrotic disease, neurodegenerative disorder, pancreatitis or kidney disease in a 

mammal comprising administering to said mammal a therapeutically effective 
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amount of a compound of any one of claims 1-51 or a conjugate of any one of  

claims 52-109 and, optionally, a chemotherapeutic agent 

112. A method of inhibiting abnormal cell growth or treating a proliferative disorder, an 

autoimmune disorder, destructive bone disorder, infectious disease, viral disease, 

fibrotic disease, neurodegenetative disorder, pancreatitis or kidney disease in a 

mammal comprising administering to said mamma! a therapeutically effective 

amount of a compound or a conjugated, and, optionally, a chemotherapeutic agent, 

wherein the compound or the conjugate is selected from: 

,...a.,,,,,,.....0",,..0,,-..N.—.....6s.s..............r 	. 

0 	0 	1 	o 
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whet= r is an integer from I to 10, Y is -H or -S03M (e.g., Y is -S03M), 

/- and M is14. or a pharmaceutically acceptable cation. 
i i 

113. 	A method of inhibiting abnormal cell growth or treating a proliferative disorder, an 

al0immune disorder, destructive bone disorder, infectious disease, viral disease, 

„fibrotic disease, neurodegenerative disorder, pancreatitis or kidney disease in a 

mammal comprising administering to said mammal a therapeutically effective 

amount of a compound of the following formula and, optionally, a 

chemotherapeutic agent: 
• 
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wherein Y is -H or -S03M (e.g., Y is -803M), and M is -Id eta 

pharmaceutically acceptable cation. 

114. The method of any one of claims tit-113, wherein said second chemotherapeutic 

agent is administered to said mammal sequentially or consecutively. 

115. The method of any one of claims 111-114, wherein theinethod is for treating a 	- 

condition selected from cancer, rheumatoid arthritik multiple sclerosis, graft versus 

host disease (GIRD), transplant rejection, lupus, myosins, infection, and immune 

deficiency. 

116. The method of any one of claims 111-115, V./herein the method is for treating a 

cancer. 

117. The method of claim 115 or 116, v/0ercin the cancer is selected from breast cancer, 

colon cancer, brain cancer, prostate cancer, kidney cancer, pancreatic cancer, 

ovarian cancer, head and neck cancer, melanoma, colorectal cancer, gastric cancer, 

souarnous cancer, small-cell lung cancer, non small-cell lung cancer, testicular 

cancer, Merkel cell carcinoma, glioblastorna, neuroblastoma, cancers of lymphatic 

organs and hematologiCal malignancy including Leukemia (Acute lymphoblastic 

leukemia (ALL), Mite myclogenous leukemia (AML), Chronic lymphocytic 

leukemia (CLL),thronic myelogenous leukemia (Clvi), Acute monocytic 

leukemia (AMOL), Hairy cell leukemia (HCL), T-cell prolymphocytic leukemia (T- 

PLL), Large
, 
 granular lymphocytic leukemia, Adult T-cell leukemia), Lymphoma 

(small lymphocytic lymphoma (SLL), Hodgkin's lymphomas (Nodular sclerosis, 

Mixed cellularity, Lymphocyte-rich, Lymphocyte depleted or not depleted, and 

Nodular lymphocyte-predominant Hodgkin lymphoma), Non-Hodgkin's lymphomas 

/all subtypes), Chronic lymphocytic leukemieSmall lymphocyte lymphoma, 13-cell 
/ 

prolymphocytic leukemia, Lymphoplasmacytic lymphoma (such as WaldenstrEm 

macroglobulinemia), Splenic marginal zone lymphoma, Plasma cell neoplasms 

(Plasma cell myeloma, Plasmacytoma, Monoclonal immunoglobulin deposition 

diseases, Heavy chain diseases), Bxtranodal marginal zone B cell lymphoma 

(MALT lymphoma), Nodal marginal zone B cell lymphoma (NMZL), Follicular 
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lymphoma, Mantle cell lymphoma, Diffuse large B cell lymphoma, Mtdiastinal 

(thymic) large B cell lymphoma, Intavascular large B cell lymphoma, Primary 

effusion lymphoma, Burkitt lymphoma/leukemia, T cell prolymphocytic leukemia, 

T cell large granular lymphocytic leukemia, Aggressive NK cell leukemia, Adult T 

cell leukeinia/lymphoma, Extranodal NK IT cell lymphoma (nasal type), 

Enteropathy-type T cell lymphoma, Hepatosplenic T cell lymphoma, Blastic NK 

cell lymphoma, Mycosis fungoides / Sezary syndrome, Primary 

positive T cell lymphoproliferative disorders, Primary cutaneous 

cell lymphoma, Lymphomataid papulosis, 'Angioimmunoblastic 

cutaneous CD30- . 

anaplastic large 

T cell lymphoma, 

Peripheral T cell lymphoma (unspecified), Anaplastic large cell 

multiple myeloma (plasma cell myeloma or Kahler's disease). 

lymphoma), 
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CLAIMS 

 

1. A cytotoxic compound comprising a linking group with a reactive group bonded 

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

(CBA), wherein said cytotoxic compound is represented by any one of the following 

formulas: 

 

D L D' A'

R6 W

N

N
Z

R2R1

R3

R4

X' Y'

A

R6W

N

N
Z'

R2' R1'

R3'

R4'

XY

(III)

D L D' A'

R6 W

N

N
Z

R2R1

R3

R4

X' Y'

A

R6W

N

N
Z'

R2' R1'

R3'

R4'

X'Y'

(IV)  

or a pharmaceutically acceptable salt thereof, wherein: 

the double line  between N and C represents a single bond or a double 

bond, provided that when it is a double bond X is absent and Y is -H, or a linear or 

branched alkyl having 1 to 4 carbon atoms, and when it is a single bond, X is -H, the 

linking group with the reactive group bonded thereto, or an amine protecting moiety; 

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

-OCONR’R’’, -NR’R’’, -NR’COR’’, -NR’NR’R’’, an optionally substituted 5- or 6-

membered nitrogen-containing heterocycle (e.g., piperidine, tetrahydropyrrole, 

pyrazole, morpholine, etc.), a guanidinum represented by -NR’(C=NH)NR’R’’, an 

amino acid, or a peptide represented by -NRCOP’, wherein P’ is an amino acid or a 
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polypeptide containing between 2 to 20 amino acid units, -SR, -SOR’, -SO2M, -

SO3M, -OSO3M, halogen, cyano and an azido; or, 

Y is a sulfite (HSO3, HSO2 or a salt of HSO3
-
, SO3

2-
 or HSO2

- 
formed with a 

cation), metabisulfite (H2S2O5 or a salt of S2O5
2-

 formed with a cation), mono-, di-, 

tri-, and tetra- thiophosphate (PO3SH3, PO2S2H2, POS3H2, PS4H2 or a salt of PO3S
3-

, 

PO2S2
3-

, POS3
3-

 or PS4
3-

 formed with a cation), thio phosphate ester (R
i
O)2PS(OR

i
), 

R
i
S-, R

i
SO, R

i
SO2, R

i
SO3, thiosulfate (HS2O3 or a salt of S2O3

2-
 formed with a 

cation), dithionite (HS2O4 or a salt of S2O4
2-

 formed with a cation), 

phosphorodithioate (P(=S)(OR
k’

)(S)(OH) or a salt thereof formed with a cation), 

hydroxamic acid (R
k’

C(=O)NOH or a salt formed with a cation), formaldehyde 

sulfoxylate (HOCH2SO2
-
 or a salt of HOCH2SO2

-
 formed with a cation, such as 

HOCH2SO2
-
Na

+
) or a mixture thereof, wherein R

i
 is a linear or branched alkyl 

having 1 to 10 carbon atoms and is substituted with at least one substituent selected 

from -N(R
j
)2, -CO2H, -SO3H, and -PO3H; R

i
 can be further optionally substituted 

with a substituent for an alkyl described herein; R
j
 is a linear or branched alkyl 

having 1 to 6 carbon atoms; R
k’

 is a linear, branched or cyclic alkyl, alkenyl or 

alkynyl having 1 to 10 carbon atoms, aryl, heterocyclyl or heteroaryl; 

M is -H or a cation; 

R, for each occurrence, is independently selected from the group consisting 

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

having from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH2O)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 O, 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 -(CH2CH2O)n-R
c
, and 

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

heteroatoms independently selected from O, S, N and P; 
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R
c
 is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 

4 carbon atoms, or the linking group with the reactive group bonded thereto; 

n is an integer from 1 to 24; 

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

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 -(CH2CH2O)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, and an 

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

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

Y’ is selected from -H, an oxo group, the linking group with the reactive 

group bonded thereto, an optionally substituted linear, branched or cyclic alkyl, 

alkenyl or alkynyl having from 1 to 10 carbon atoms, an optionally substituted 6- to 

18-membered aryl, an optionally substituted 5- to 18-membered heteroaryl ring 

containing one or more heteroatoms independently selected from nitrogen, oxygen, 

and sulfur, an optionally substituted 3- to 18-membered heterocyclic ring having 1 to 

6 heteroatoms; 

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)n-R
c
, 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 -SO3
-
M

+
, a sulfate -OSO3

-
M

+
, a sulfonamide represented by -

SO2NR’R’’, cyano, an azido, -COR’, -OCOR’, -OCONR’R’’, and the linking group 

with the reactive group bonded thereto; 

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)n’-, -(CH2)n’-CR7R8-(CH2)na’-

, -(CH2)n’-NR9-(CH2)na’-, -(CH2)n’-O-(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 -O-, 

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 (-OCH2CH2)n-; 

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

polyethylene glycol unit (-OCH2CH2)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 O, S, N and P, wherein the alkyl or alkenyl is optionally substituted 

with the linking group with the reactive group bonded thereto; phenyl or heterocyclic 

or heteroaryl ring can be optionally substituted, wherein the substituent can be the 

linking group with the reactive group bonded thereto; 

provided that the compound is not any one of the following compounds: 

O

OMe

O
H
N

N

O

MeO N

N

O

N
O

O O

O

O

; 



1 

*
 *
 * 

1
1
 	

0
 	

. 0
 f
 z

 0
 	

r
 

0
  

.
 

	

°
°
  
0

2
 	

•
 
 

\
 
•
  

	

2
 	

.
 

 

•
 

/ z
 

	

0
  
0
 	

4
.
  

.
 
 
.
 
 
•
 
 
•
 

 

- - z
 	

0
 

	

z
 	

1
1

).  

.
 
	

•
 

 

\ 	
.
 

 

169 
 

O

OMe

O
H
N

N

O

MeO N

N

O

N
O

O O

O

; 

; 

O

OMe

ON

N

O

MeO N

H
N

O

O

O

OMe

; 

O

OMe

ON

N

O

MeO N

H
N

O

O

O

; 

RA = -OH, -OMe, or O N

O

O

O

OMe

ON

N

O

MeO N

H
N

O

N
RA

O

O
O

O

; 
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RA = -OH, -OMe, or O N

O

O

O

OMe

ON

N

O

MeO N

N

O

N
RA

O

O
O

O

; 

O

OMe

N

N

O

O

O

O

O

MeO N

N

O

 

O

OMe

O
H
N

N

O

MeO N

H
N

O

N
O

O

O O

; 

RA = -OH, -OMe, or O N

O

O

O

OMe

O
H
N

N

O

MeO N

H
N

O

N
RA

O

O
O

O

; 

O

OMe

ON

N

O

MeO N

N

O

N
OMe

O

O
O

O

. 

2. The compound of claim 1, wherein the compound is represented by any one of the 

following formulas: 

R6

N

N

X' Y'

R6

N

N

XY

O O

A
G

A'

L'

L"L'''

(IA) ; 



L' 

/ Y' 

* 
4  A 

. 110 ‘14  
R6 R6 

N 

O 
(IIIA) 

. 	X' 

, 
., 

y' 

* 	
4  A 

.N 110 * * R6 Rs  N 

O (I VA) 
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, 

, 

or a pharmaceutically acceptable salt thereof, 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-R
c
, 

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’’, 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; and 

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

3. The compound of claim 2, wherein L’’ and L’’’ are -H; and L’ is represented by the 

following formula: 

-W’-R
x
-V-R

y
-J, 

wherein: 

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

selected from -CR
e
R

e’
-, -O-, -O-C(=O)-, -C(=O)-O-, -S-, -SO-, -SO2-, -CH2-S-, -

CH2O-, -CH2NR
e
-, -O-(C=O)O-, -O-(C=O)N(R

e
)-, -N(R

e
)-, -N(R

e
)-C(=O)-, -C(=O)-

N(R
e
)-, -N(R

e
)-C(=O)O-, -N(C(=O)R

e
)C(=O)-, -N(C(=O)R

e
)-, -(O-CH2-CH2)n-, -SS-

, or -C(=O)-, or an amino acid, or a peptide having 2 to 8 amino acids; 

R
x
 and R

y 
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 
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10 carbon atoms, an aryl bearing 6 to 10 carbon atoms or a 3- to 8-membered 

hetereocyclic ring bearing 1 to 3 heteroatoms selected from O, N or S; 

R
e
 and R

e’
 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-O)n-R
k
, wherein R

k
 is a -H, a linear, branched cyclic alkyl having 1 to 6 carbon 

atoms, optionally bearing a secondary amino (e.g., -NHR
101

) or tertiary amino (-

NR
101

R
102

) group or a 5- or 6-membered nitrogen containing heterocycle, such as 

piperidine or morpholine, wherein R
101

 and R
102

 are each independently a linear, 

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

preferably,  R
1 0 1

 and R
1 0 2  

are each independently a linear or branched 

alkyl having 1 to 6 carbon atoms; 

n is an integer from 1 to 24; 

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

maleimide, a haloacetamido, -SH, -SSR
d
, -CH2SH, -CH(Me)SH, -C(Me)2SH, -

NHR
c1

, -CH2NHR
c1

, -NR
c1

NH2, -COOH, 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) ester, sulfo-tetraflurophenyl (e.g., 4-sulfo-

2,3,5,6-tetrafluorophenyl) ester, and pentafluorophenyl ester, and wherein R
c1 

is -H 

or a substituted or unsubstituted linear or branched alkyl having 1 to 4 carbon atoms, 

and, 

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

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

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

4. The compound of claim 3, wherein: 

(i) W’ is -O-, -N(R
e
)- or -N(R

e
)-C(=O)-; 

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

CH2-O)n-R
k
; 

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

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

R
y
 is absent or a linear or branched alkyl having 1 to 4 carbon atoms; and 



--J( 

.,. 
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J is -SH, -SSR
d
 or -COE, wherein -COE is preferably N-hydroxysuccinimide 

ester; or 

(ii) W’ is -O-, -N(R
e
)- or -N(R

e
)-C(=O)-; 

R
e
 is -H, -Me, or -(CH2-CH2-O)n-Me; 

n is an integer from 2 to 6; 

R
x
 is linear or branched alkyl bearing 1 to 6 carbon atoms; 

V and R
y
 are absent; and 

J is -COE, preferably N-hydroxysuccinimide ester. 

5. The compound of claim 3, wherein L’ is represented by any of the following 

formulas: 

 -W’-[CR1’’R2’’]a-V-[Cy]0-1-[CR3’’R4’’]b-COE; 

- NR
e
-[CR1’’R2’’]a-S-[CR3’’R4’’]b-COE; or 

- NR
e
-[CR1’’R2’’]a-S-Cy-[CR3’’R4’’]b-COE, 

wherein: 

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

R4’’ is -H, -Me, -SO3H, or -SO3
-
M

+
, 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 

    . 

6. The compound of any one of claims 1 to 5, wherein, where the double line  

between N and C represents a single bond, Y is a leaving group selected from -OR, -

OCOR’, -OCOOR’, -OCONR’R’’, -NR’R’’, -NR’COR’’, -NR’NR’R’’, an 

optionally substituted 5- or 6-membered nitrogen-containing heterocycle (e.g., 

piperidine, tetrahydropyrrole, pyrazole, morpholine, etc.), a guanidinum represented 

by -NR’(C=NH)NR’R’’, an amino acid, or a peptide represented by -NRCOP’, 

wherein P’ is an amino acid or a polypeptide containing between 2 to 20 amino acid 



I
--

(D 	
1

0 
0
  

z
 	

0
  

z
 	

0
 

*
  

0
 ,_

 
*
 	

*
  

6 

•
 

6 	
*
  0

• F
  

0 	
0 	

0 	
z 	

o
 b
 - o

 z 	
0

 z 

	

r"  z 	
pv  z 	

o 
	

z r
 

o 	
o 	

2
1
 	

0
 	

2
Z

 	
o 

o 

i
 

z 	
o
 i
 

z 

o 

o 
*
  
*
  
*
  

4

z
  
.
 

 

	

oz 	
•
 	

u
)
 o
 o 	

u
)
 o
 o 	

= 

o
 

0
 

	

u
)
 0
 0 	

u
)
 0
 0 	

„a„a
a) 	

co 
A

 	
a) 

a) 

r
 	

a) 
z
 *
 

z
 *
 

r
 

z
*
  

z®
 	

z®
 

a) 
a) 

a) 
a 

§
 

 

	

0
 
0
 
0
 	

0
 
0
 
0
 	

0
 
0
 
0
 

	

0
 
0
 
0
 	

0
 
0
 
0
 

•
 

•
 
 
*
 

 
•
 

•
 
	

0
 	

0
 	

0
 

0
 	

0
 	

2
z
 0 	

2
z
 0 

m
z 	

0
 

i
z
 
0

 	
z
 
0

 >
 

z
 	

z
 
>

 
z
 

	

>-  
z
 	

z
 	

0
 	

0
 	

•
 
0

 >- 
0
 
	

0
 	

\  

•
 

\  

*
 	

\  

174 
 

units, -SR, -SOR’, -SO2M, -SO3M, -OSO3M, halogen, cyano and an azido. 

7. The compound of claim 6, wherein said cytotoxic compound is of formula (I). 

8. The compound of claim 1, wherein the compound is: 

, 

, 

, 

, 

, 



0 c).,0, NIcSH 

H 
0 	0_ 

®1 

 

N 	OMe 	Me0 	N 

* 	 4 
0 

,,,O.,‘,.....0.00,..,....N.,V.s..N..,„,Thr.O. 
0 

Y 	H 
I. 	

H 
N0 	0 

r& 
	es  

® OMe N 	 Me0 

0 

o 
. 0., 0 0,..N,•)cS.5r0 

0 

i& 
	

1101  
0 	0 	N H ..- 

N 	OMe 	Me0 	N 
0 	 Vi  

SO3H 
0., c),,O., N  /)cS-sr0.N 

N-1 46  0 	* 	0 iiiii H 
	0 

OMe 	Me0 	N 
10 	O   

SO3H 
0., c),,O., N  /)cS-5r0. 

H 	0 
* 46  0 	 N -I 0 iiiii 

OMe 	Me0 	N 
10 O 	 0 
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, 

, 

, or 

, 

or a pharmaceutically acceptable salt thereof, wherein Y is -H or -SO3M (e.g., Y is -

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

9. The compound of claim 1, wherein the compound is: 



,0, 0 ,0, 	N,)cSH 

H H 
4 

r& 
 0 	0 

r& 
	1  

N OMe 	MeO 	N 

0 

0N0 ,,0 N  /SH 

NO r 
 

* 0 	
H 

r& 
 N...‘  

I.  N  OMe 	MeO 	N 

* O  Ol  

SO3H 
0., (:),O., N  /)cS-sr0.N 

r& 
 0 	* 	0 	N --A  iii H 
	0 

N OMe 	MeO 	N 

10 	O  'Wl  

SO3H 

H 	0 
14 r&  0 	0 & 

I.  N  OMe 	MeO 	N 

* O  VI  
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, 

, 

, or 

, 

 or a pharmaceutically acceptable salt thereof, wherein Y is –SO3M and M is -H or a 

pharmaceutically acceptable cation. 

10. The compound of any one of claims 1 to 3, wherein the compound is represented by 

any one of the following formulas: 

; 



Rx  
W' / 'S—ZS  

/ 	 . Y.  

* 	

_ 

4 4 Rs  Rs 
N 

(X) 

Rx  
/ W' 	•'S—ZS  

. 	X' X
\
‘  y. 

0 Rs  . Rs 110 
-e *

N ---  

(XI) 
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; and 

, 

or a pharmaceutically acceptable salt thereof, wherein: 

the double line  between N and C represents a single bond or a double 

bond, provided that when it is a double bond, X is absent and Y is -H, and when it is 

a single bond, X is selected from -H, the linking group with the reactive group 

bonded thereto, or an amine protecting group (preferably X is -H); 

Y is selected from -H, -OR, -OCOR’, -SR, -NR’R,” -SO3M, -SO2M or 

-OSO3M, wherein M is -H or a cation such as Na
+
 or K

+
; 

R is -H, an optionally substituted linear, branched or cyclic alkyl, alkenyl or 

alkynyl having from 1 to 10 carbon atoms or a PEG group -(CH2CH2O)n-R
c
, wherein 

n is an integer from 1 to 24, and R
c 
is a linear or branched alkyl having 1 to 4 carbon 

atoms; 

R’ and R” are the same or different, and are selected from -H, -OH, -OR, -

NRR
g’

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

alkynyl having from 1 to 10 carbon atoms, an optionally substituted aryl having from 

6 to 18 carbon atoms, an optionally substituted 3- to 18-membered heterocyclic ring 

having 1 to 6 heteroatoms selected from O, S, N and P, a PEG group -(CH2CH2O)n-

R
c
, wherein n is an integer from 1 to 24, preferably n is 2, 4 or 8; and R

g’
 is -H, an 

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

from 1 to 10 carbon atoms or a PEG group -(CH2CH2O)n-R
c
; 

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



-)S\)(  

-k 

I--  .L 

178 
 

unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 

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

Y’ is selected from the group consisting of -H, an oxo group, a substituted or 

unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 

carbon atoms; 

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

W’ is absent, or selected from -O-, -N(R
e
)-, -N(R

e
)-C(=O)-, -N(C(=O)R

e
)-, -

S- or -CH2-S-, -CH2NR
e
-; 

R
x
 is absent or selected from a linear, branched or cyclic alkyl having 1 to 10 

carbon atoms; 

R
e
 is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 

carbon atoms or -(CH2-CH2-O)n-R
k
, wherein R

k
 is a -H, a linear, branched cyclic 

alkyl having 1 to 6 carbon atoms, optionally bearing a secondary amino (e.g., -

NHR
101

) or tertiary amino (-NR
101

R
102

) group or a 5- or 6-membered nitrogen 

containing heterocycle, such as piperidine or morpholine, wherein R
101

 and R
102

 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-; 

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

N

O

O

O

O N

O

O

D

 (a1); 

N

O

O

(CH2)q

O

O

N

O

O

D

 (a2); 

H

N

O O
N

O

O

O

N

OO

O

n

D
(CH2)q

 (a3); 
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N

O

O

O

O

N
H

(CH2)q

O
D

(a4); 

N

O

O

O

O
D

(CH2)q

 (a5); 

O
(CH2)q

N
H

OO

N

O

O

D

(a6); 

S

O

O

N

O

O

D

 (a7); 

S
O

O

N

O

O

D

 (a8); 

S

O

O

N

O

O

SO3M

D

 (a9), 

 (a10), 

N

O

O

O

O

N
H

O
D

(a4’); 



is — )' 
)( 
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N

O

O

O

O
D

 (a5’); 

N

O

O

O

O

N

O

O

D

(a12); and 

N

O

O

O

O N

O

O

D  (a13) 

wherein: 

q is an integer from 1 to 5; 

n is an integer from 2 to 6; 

D is -H or -SO3M; 

M is -H or a cation, such as Na
+
 or K

+
. 

11. The compound of claim 10, wherein W’ is -N(R
e
)-; and R

e
 is -(CH2-CH2-O)n-R

k
, 

wherein (i) R
k
 is a -H, a linear, branched, or cyclic alkyl having 1 to 6 carbon atoms; 

or (ii) R
k
 is -H or -Me, n is 4, and q is 2. 

12. The compound of claim 10 or 11, wherein: 

the double line  between N and C represents a single bond or a double 

bond, provided that when it is a double bond X is absent and Y is -H, and when it is 

a single bond, X is -H; Y is -OH or -SO3M; 

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

X’ and Y’ are both -H; 

A and A’ are both -O-; 

R6 is -OMe; and 

R
x
 is a linear or branched alkyl having 1 to 6 carbon atoms. 
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13. A conjugate comprising: a cytotoxic compound and a cell binding agent (CBA), 

wherein the cytotoxic compound comprises a linking group which covalently links 

the cytotoxic compound to the CBA, and wherein said cytotoxic compound is 

represented by any one of the following formulas: 

, 

, 

, 

or a pharmaceutically acceptable salt thereof, wherein: 

the double line  between N and C represents a single bond or a double 

bond, provided that when it is a double bond X is absent and Y is -H, or a linear or 

branched alkyl having 1 to 4 carbon atoms, and when it is a single bond, X is -H, the 

linking group, or an amine protecting moiety; 

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

-OCONR’R’’, -NR’R’’, -NR’COR’’, -NR’NR’R’’, an optionally substituted 5- or 6-

membered nitrogen-containing heterocycle (e.g., piperidine, tetrahydropyrrole, 

pyrazole, morpholine), a guanidinum represented by -NR’(C=NH)NR’R’’, an amino 

acid, or a peptide represented by -NRCOP’, wherein P’ is an amino acid or a 

polypeptide containing between 2 to 20 amino acid units, -SR, -SOR’, -SO2M,  -

SO3M, -OSO3M, halogen, cyano and an azido; or, 

Y is a sulfite (HSO3, HSO2 or a salt of HSO3
-
, SO3

2-
 or HSO2

- 
formed with a 

cation), metabisulfite (H2S2O5 or a salt of S2O5
2-

 formed with a cation), mono-, di-, 

tri-, and tetra- thiophosphate (PO3SH3, PO2S2H2, POS3H2, PS4H2 or a salt of PO3S
3-

, 
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PO2S2
3-

, POS3
3-

 or PS4
3-

 formed with a cation), thio phosphate ester (R
i
O)2PS(OR

i
), 

R
i
S-, R

i
SO, R

i
SO2, R

i
SO3, thiosulfate (HS2O3 or a salt of S2O3

2-
 formed with a 

cation), dithionite (HS2O4 or a salt of S2O4
2-

 formed with a cation), 

phosphorodithioate (P(=S)(OR
k’

)(S)(OH) or a salt thereof formed with a cation), 

hydroxamic acid (R
k’

C(=O)NOH or a salt formed with a cation), formaldehyde 

sulfoxylate (HOCH2SO2
-
 or a salt of HOCH2SO2

-
 formed with a cation, such as 

HOCH2SO2
-
Na

+
) or a mixture thereof, wherein R

i
 is a linear or branched alkyl 

having 1 to 10 carbon atoms and is substituted with at least one substituent selected 

from -N(R
j
)2, -CO2H, -SO3H, and -PO3H; R

i
 can be further optionally substituted 

with a substituent for an alkyl described herein; R
j
 is a linear or branched alkyl 

having 1 to 6 carbon atoms; R
k’

 is a linear, branched or cyclic alkyl, alkenyl or 

alkynyl having 1 to 10 carbon atoms, aryl, heterocyclyl or heteroaryl; 

M is -H or a cation; 

R, for each occurrence, is independently selected from the group consisting 

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

having from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH2O)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 O, 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 -(CH2CH2O)n-R
c
, and 

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

independently selected from O, S, N and P; 

R
c
 is -H or a substituted or unsubstituted linear or branched alkyl having 1 to 

4 carbon atoms, or the linking group; 

n is an integer from 1 to 24; 

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

X’ is selected from -H, an amine-protecting group, the linking group, an 
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optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having 

from 1 to 10 carbon atoms, a polyethylene glycol unit -(CH2CH2O)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, and an optionally substituted 3- to 18-

membered heterocyclic ring containing 1 to 6 heteroatoms independently selected 

from O, S, N and P; 

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

substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 

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

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

independently selected from nitrogen, oxygen, and sulfur, an optionally substituted 3 

to 18-membered heterocyclic ring having 1 to 6 heteroatoms; 

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)n-R
c
, 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 -SO3
-
M

+
, a sulfate -OSO3

-
M

+
, a sulfonamide represented by -

SO2NR’R’’, cyano, an azido, -COR’, -OCOR’, -OCONR’R’’ and the linking group; 

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

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

, -(CH2)n’-NR9-(CH2)na’-, -(CH2)n’-O-(CH2)na’- and -(CH2)n’–S-(CH2)na’-; 

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

R7 and 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-; 
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A and A’ are the same or different, and are independently selected from -O-, 

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 (-OCH2CH2)n-; 

L is absent, the linking group, a polyethylene glycol unit (-OCH2CH2)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 O, S, N and P, wherein the 

alkyl or alkenyl is optionally substituted with the linking group; phenyl or 

heterocyclic or heteroaryl ring can be optionally substituted, wherein the substituent 

can be the linking group; 

wherein the compound is not: 

; 

; 

; 



0 0 

/ 
0 

0 0 
0 

o ' )C,' , 
0 0 0 

N 

0 	0 

OMe 	MeO 

la O  Si  

0 

)LcOs  
H I 0 	0 0 

 OMe MeO Si   

401  I. 

0 

N 0  0 0 

N OMe 	MeO 

0  

0 101  

\ 

0 
H ® 0 N---. 

N 

0 

• OMe 	MeO 

0  

el 

185 
 

O

OMe

O
H
N

N

O

MeO N

N

O

N

O

; 

O

OMe

ON

N

O

MeO N

N

O

N

O

; 

; 

; 

; 

; 



0 . e- . 0 .  N .r\. 

0 
H 

1.1  0 

• OMe 	Me0 

0  

101  O  

O
c) 0 y\_ 

0 
/ 

140 N s  0 	0 0  

N OMe 	Me0 

0 

\ 
.,. 

4 
4 

L 

* 
41 

• 
WV  

/ 
X'
\   i r 

# 
. 

	

N

N 	

--• 

. 

A 	
GI 

Rs 	 R6 
* * * N 

O (ILIA) 

L' 
Y.  X' L"' 	., 

X‘ 
.' 	y 

* 
4 Rs 	 Rs 

. 

* N N 

(TVA\ 

186 
 

; or, 

. 

14. The conjugate of claim 12, wherein the compound is represented by any one of the 

following formulas: 

R6

N

N

X' Y'

R6

N

N

XY

O O

A
G

A'

L'

L"L'''

(IA) ; 

, 

, 

or a pharmaceutically acceptable salt thereof, 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-R
c
, 

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 -
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SO3M, 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-. 

15. The conjugate of claim 14, wherein L’’ and L’’’ are –H; and L’ is represented by the 

following formula: 

-W’-Rx-V-Ry-J, 

wherein: 

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

selected from -CR
e
R

e’
-, -O-, -O-C(=O)-, -C(=O)-O-, -S-, -SO-, -SO2-, -CH2-S-, -

CH2O-, -CH2NR
e
-, -O-(C=O)O-, -O-(C=O)N(R

e
)-, -N(R

e
)-, -N(R

e
)-C(=O)-, -C(=O)-

N(R
e
)-, -N(R

e
)-C(=O)O-, -N(C(=O)R

e
)C(=O)-, -N(C(=O)R

e
)-, -(O-CH2-CH2)n-, -SS-

, or -C(=O)-, or an amino acid, or a peptide having 2 to 8 amino acids; 

R
x
 and R

y 
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 O, N or S; 

R
e
 and R

e’
 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-O)n-R
k
, wherein R

k
 is a -H, a linear, branched cyclic alkyl having 1 to 6 carbon 

atoms, optionally bearing a secondary amino (e.g., -NHR
101

) or tertiary amino (-

NR
101

R
102

) group or a 5- or 6-membered nitrogen containing heterocycle, such as 

piperidine or morpholine, wherein R
101

 and R
102

 are each independently a linear, 

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

R
101

 and R
102 

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-, -NR
c1

-, -CH2NR
c1

-, -NR
c1

N-, 

and -C(=O)-, wherein R
c1

 is -H or a substituted or unsubstituted linear or branched 

alkyl having 1 to 4 carbon atoms. 
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16. The conjugate of claim 15, wherein: 

(i) W’ is -O-, -N(R
e
)- or -N(R

e
)-C(=O)-; 

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

 CH2-O)n-R
k
; 

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

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

R
y
 is absent or a linear or branched alkyl having 1 to 4 carbon atoms; and 

J is -S-, -SS-, or -C(=O)-; or 

(ii) W’ is -O-, -N(R
e
)- or -N(R

e
)-C(=O)-; 

R
e
 is -H, -Me, or -(CH2-CH2-O)n-Me; 

n is an integer from 2 to 6; 

R
x
 is linear or branched alkyl bearing 1 to 6 carbon atoms; 

V and R
y
 are absent; and 

J is -C(=O)-. 

17. The conjugate of claim 14, wherein L’ is represented by any of the following 

formulas: 

-W’-[CR1’’R2’’]a-V-[Cy]0-1-[CR3’’R4’’]b-C(=O)-; 

- NRe-[CR1’’R2’’]a-S-[CR3’’R4’’]b-C(=O)-; or 

- NRe-[CR1’’R2’’]a-S-Cy-[CR3’’R4’’]b-C(=O)-, 

wherein: 

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

R4’’ is -H, -Me, -SO3H, or -SO3
-
M

+
, 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 

   . 

18. The conjugate of any one of claims 13 to 17, wherein, where the double line  
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between N and C represents a single bond, Y is a leaving group selected from -OR, -

OCOR’, -OCOOR’, -OCONR’R’’, -NR’R’’, -NR’COR’’, -NR’NR’R’’, an 

optionally substituted 5- or 6-membered nitrogen-containing heterocycle (e.g., 

piperidine, tetrahydropyrrole, pyrazole, morpholine, etc.), a guanidinum represented 

by -NR’(C=NH)NR’R’’, an amino acid, or a peptide represented by -NRCOP’, 

wherein P’ is an amino acid or a polypeptide containing between 2 to 20 amino acid 

units, -SR, -SOR’, -SO2M, -SO3M, -OSO3M, halogen, cyano and an azido. 

19. The conjugate of claim 18, wherein said cytotoxic compound is of formula (I). 

20. The conjugate of claim 14, wherein the conjugate is: 

, 

, 

,  
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, 

, 

, or 

, 

or a pharmaceutically acceptable salt thereof, wherein r is an integer from 1 to 10, Y 

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

21.  The conjugate of claim 14, wherein the conjugate is: 

    , or 

, 

or a pharmaceutically acceptable salt thereof, wherein r is an integer from 1 to 10, Y 

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

22. The conjugate of any one of claims 13 - 21, wherein the antibody is huMy9-6. 

23. The conjugate of claim 14, wherein the compound is represented by the following 

formula: 
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, 

or a pharmaceutically acceptable salt thereof, wherein: 

W’ is absent, or selected from -O-, -N(R
e
)-, -N(R

e
)-C(=O)-, -N(C(=O)R

e
)-, -

S-, -CH2-S-, or -CH2NR
e
-; 

R
x
 is absent or selected from a linear, branched or cyclic alkyl having 1 to 10 

carbon atoms; 

R
e
 is -H, a linear, branched or cyclic alkyl, alkenyl or alkynyl having 1 to 10 

carbon atoms or -(CH2-CH2-O)n-R
k
, wherein R

k
 is a -H, a linear, branched cyclic 

alkyl having 1 to 6 carbon atoms, optionally bearing a secondary amino (e.g., -

NHR
101

) or tertiary amino (-NR
101

R
102

) group or a 5 or 6-membered nitrogen 

containing heterocycle, such as piperidine or morpholine, wherein R
101

 and R
102

 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; 

Z
s
 is linked to the CBA, and is selected from: 

a bond; 

 (b1); 

 (b2); 

 (b3); 
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(b4); 

 (b5); 

(CH2)q
N
H

OO

(b6); 

 (b7); 

 (b8); 

 (b9), 

(b10), 

(b4’); 

O

 (b5’); 

(b12); and 
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 (b13) 

wherein: 

q is an integer from 1 to 5; and, 

M is -H or a cation, such as Na
+
 or K

+
. 

24. The conjugate of claim 23, wherein W’ is -N(R
e
)-; R

e
 is -(CH2-CH2-O)n-R

k
, wherein 

(i) R
k
 is a -H, a linear, branched, or cyclic alkyl having 1 to 6 carbon atoms; or (ii) R

k
 

is -H or -Me, n is 4, and q is 2. 

25. The conjugate of claim 23 or 24, wherein: 

the double line  between N and C represents a single bond or a double 

bond, provided that when it is a double bond X is absent and Y is -H, and when it is 

a single bond, X is -H; Y is -OH or -SO3M; 

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

X’ and Y’ are both -H; 

A and A’ are both -O-; 

R6 is -OMe; and 

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

26. The conjugate of any one of claims 13 - 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 to 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, a monoclonal antibody, a single chain monoclonal antibody, or a 

monoclonal antibody fragment thereof, a humanized antibody, a humanized single 

chain antibody, or a humanized antibody fragment, a lymphokine, a hormone, a 

vitamin, a growth factor, a colony stimulating factor, or a nutrient-transport 

molecule. 



Y H 
* 

H 
N 

r& 
 0 0 N__

it 
 

N OMe MeO LW  N  

0 • 

Y H 
* 

H 
N 0 It 

N Ir OMe MeO 

& 

LW  N 

0 • 

195 
 

27. A pharmaceutical composition comprising the conjugate of any one of claims 13 - 25 

and a pharmaceutically acceptable carrier. 

28. A compound as defined in of any one of claims 1- 12, a conjugate as defined in any 

one of claims 13 - 26, or a compound represented by the following formula:  

, 

or a pharmaceutically acceptable salt thereof, wherein Y is -H or -SO3M (e.g., Y is -

SO3M), and M is -H, or a pharmaceutically acceptable cation thereof, for use as a 

medicament. 

29. A compound as defined in of any one of claims 1- 12, a conjugate as defined in any 

one of claims 13 - 26, or a compound represented by the following formula:  

, 

or a pharmaceutically acceptable salt thereof, wherein Y is -H or -SO3M (e.g., Y is -

SO3M), and M is -H, or a pharmaceutically acceptable cation thereof, for use in a 

method of inhibiting abnormal cell growth or treating a proliferative disorder, an 

autoimmune disorder, destructive bone disorder, infectious disease, viral disease, 

fibrotic disease, neurodegenerative disorder, pancreatitis or kidney disease in a 

mammal, comprising administering to said mammal a therapeutically effective 

amount of the compound or the conjugate and, optionally, a chemotherapeutic agent. 

30. The compound or conjugate for the use of claim 29, which is for treating: 

  (i) a condition selected from the group consisting of: cancer, rheumatoid 

arthritis, multiple sclerosis, graft versus host disease (GVHD), transplant rejection, 

lupus, myositis, infection, and immune deficiency; or 

  (ii) a cancer, 

optionally wherein the cancer is selected from the group consisting of: breast cancer, 
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colon cancer, brain cancer, prostate cancer, kidney cancer, pancreatic cancer, ovarian 

cancer, head and neck cancer, melanoma, colorectal cancer, gastric cancer, squamous 

cancer, small-cell lung cancer, non small-cell lung cancer, testicular cancer, Merkel 

cell carcinoma, glioblastoma, neuroblastoma, cancers of lymphatic organs and 

hematological malignancy including Leukemia (Acute lymphoblastic leukemia 

(ALL), Acute myelogenous leukemia (AML), Chronic lymphocytic leukemia (CLL), 

Chronic myelogenous leukemia (CML), Acute monocytic leukemia (AMOL), Hairy 

cell leukemia (HCL), T-cell prolymphocytic leukemia (T-PLL), Large granular 

lymphocytic leukemia, Adult T-cell leukemia), Lymphoma (small lymphocytic 

lymphoma (SLL), Hodgkin's lymphomas (Nodular sclerosis, Mixed cellularity, 

Lymphocyte-rich, Lymphocyte depleted or not depleted, and Nodular lymphocyte-

predominant Hodgkin lymphoma), Non-Hodgkin's lymphomas (all subtypes), 

Chronic lymphocytic leukemia/Small lymphocytic lymphoma, B-cell 

prolymphocytic leukemia, Lymphoplasmacytic lymphoma (such as Waldenström 

macroglobulinemia), Splenic marginal zone lymphoma, Plasma cell neoplasms 

(Plasma cell myeloma, Plasmacytoma, Monoclonal immunoglobulin deposition 

diseases, Heavy chain diseases), Extranodal marginal zone B cell lymphoma (MALT 

lymphoma), Nodal marginal zone B cell lymphoma (NMZL), Follicular lymphoma, 

Mantle cell lymphoma, Diffuse large B cell lymphoma, Mediastinal (thymic) large B 

cell lymphoma, Intravascular large B cell lymphoma, Primary effusion lymphoma, 

Burkitt lymphoma/leukemia, T cell prolymphocytic leukemia, T cell large granular 

lymphocytic leukemia, Aggressive NK cell leukemia, Adult T cell 

leukemia/lymphoma, Extranodal NK/T cell lymphoma (nasal type), Enteropathy-

type T cell lymphoma, Hepatosplenic T cell lymphoma, Blastic NK cell lymphoma, 

Mycosis fungoides / Sezary syndrome, Primary cutaneous CD30-positive T cell 

lymphoproliferative disorders, Primary cutaneous anaplastic large cell lymphoma, 

Lymphomatoid papulosis, Angioimmunoblastic T cell lymphoma, Peripheral T cell 

lymphoma (unspecified), Anaplastic large cell lymphoma), and multiple myeloma 

(plasma cell myeloma or Kahler's disease). 

31. The compound or conjugate for the use of claim 29, which is for treating acute 

myelogenous leukaemia (AML).  




