CLAIMS

1. A method of preparing a cell-binding agent-cytotoxic agent conjugate comprising the
steps of:
(a) reacting an imine-moiety in an imine-containing cytotoxic agent represented by

the following formula:

D—L—N_ |

@)
or a pharmaceutically acceptable salt thereof, with sulfur dioxide, a bisulfite salt or a
metabisulfite salt in an aqueous solution at a pH of 2.5 to 4.5 to form a modified cytotoxic
agent comprising a modified imine moiety represented by the following formula:

HOsS_ |
N\
ny N
or a pharmaceutically acceptable salt thereof; and
(b) reacting the modified cytotoxic agent with a cell-binding agent to form the cell-
binding agent-cytotoxic agent conjugate,

wherein the reaction of step (a) is carried out in a mixture of an organic solvent and

water and in the presence of a buffer solution, and wherein D is an imine-containing

benzodiazepine compound; and L is a linker,
wherein:

b D is represented by the following formula:

L'
L _ L
R1 /:N A N | A' N=/,' R1
\ | 0 P
X
R, RG RG R»
O (0]
Rs R4 Re Ry .
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R2l R1l Llll / LII X1’\ Y1' R1 R2
= | N =
Ry =N <A A5 \ R3
AW, | G | ! /
N _
R4 X R6 RG R4
0 +OF
b
Ll

R4 Rs
)
or a pharmaceutically acceptable salt thereof,
wherein:
1P R -CE0)— (A5 er

NERR-C= '

gheeobt—(CHCH 04 -Re-hadogenowanidiniom N HeC NN H A ORANRER S -NO 2
b 29 b b b 29 : b
SNRICOR™ -SR-SOR™ -SO-RT -SO:HL OSSO, -SO-NR'R™. cyvano. an azido, -COR™. -

b TP,
> B

—oncotthe Zrand Zz is -C(=0)-, and the other is -NRs-;
L” and L’ are both —H;

L’ is represented by the following formula:

-NR;-P1-C(=0)-(CRaRb)s-C(=0)- (B1"):
-NR;5-P1-C(=0)-Cy-(CRaRb)s1-C(=0)- (B2"):
-C(=0)-P1-NR5-(CRaRb)s-C(=0)- (C1’); or
-C(=0)-P1-NR5-Cy-(CRaRb)s1°-C(=0)- (C2),

wherein:

Ra and R, for each occurrence, are each independently -H, (Ci-Cz)alkyl or a charged

substituent or an ionizable group Q, wherein Q is i) -SO3H, -Z’-SOsH, -

OPOsHa2, -Z2’-OPOsHz, -POsH». -Z°-PO3H2, -CO2H, -Z°-CO2H, -NR11R12, or -Z’-NR11R12, or

a pharmaceutically acceptable salt thereof or, ii) -N*R14R15R 16X or -Z’-N"R14R5R16X";

wherein Z’ is an optionally substituted alkylene, an optionally substituted cycloalkylene or an

optionally substituted phenylene: Ri1 and Ri2, for each occurrence, are independently H or an

optionally substituted alkyl: and Ri4 to Rie are each independently an optionally substituted
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alkyl: and X is a pharmaceutically acceptable anion;

s is an integer from 1 to 6;

s1’ is 0 or an integer from 1 to 6

Cy is a cyclic alkyl having 5 or 6 ring carbon atoms optionally substituted with

halogen, -OH, (Ci1-Cz)alkyl, (Ci1-Cz)alkoxy, or halo(Ci-Cs)alkyl;

P1 is an amino acid residue or a peptide containing between 2 to 20 amino acid

residues;
R onall bt 11 E bed lie-alkyl. all | 1 |
having from | to 10 carbon atoms:
—— R Hea-bnewr-branched-orevehenlovbabeemdoraloomd-Hhn e Ho-Ho-carbon
atoms-or(CHo-CHo-O)s-R*wherein R*is-a—H alinear branched-eyelic-alled-havine 1 to 6
. . . _1_9_1_ . .
arooh—atomsS;-optiohanry-ocarihg3a o Gatry—ahHhio £ NHR »()l Eeltl&lyallllll()‘-




guanidinivm [-NHC=NH)NHz|, 5 R 25 ; 2 22 5 >
SORSOH—OSOHSONR R —cvino—marido—COR—OCOR —and-OCON R R
——Reis—HR—OR SR NRR,—NO2;-or-halogen;

R1, R2, R3, R4, R1’, R2’, R3” and R4’ are all -H;

Re¢ is -OMe;

X1’ and Y1’ are both -H:
A and A’ are -O-;

G is -CH- or —N-;

0x0-{-E(=0));,—CRRTO—CRR S CRR*SNRs-and-CRRNRs)--and
Rs for each occurrence is independently -H or an optionally substituted linear or
branched alkyl having 1 to 10 carbon atoms; e

-L- is represented by the following structural formula:

or a pharmaceutically acceptable salt thereof,

wherein:

sl is the site covalently linked to D;

s2 is the site covalently linked to the maleimide group:

R23 and Roa, for each occurrence, are independently H or an optionally
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substituted alkyl;

m’ is an integer between 0 and 10; and

R" is H or an optionally substituted alkyl

RY
Wl / S_g

%ﬁ N
—N A ~ | Al N 2
N
N Rs R6
(0] (0] :




L e) P](Re — — é) S or
) > > ’ ’

group—(CH26H20)- R -or
3D | by the followine formmla:

X4 ' Y4
N __J
Jll J\l QYR
—
_N Al :/,/
. /\(— \/\i/A—DO-L—Do AW \_g,
Rb'X/N\W)\/kRe Re)\/I\W/N\%Ra' :

Xi\ Yy
_J

—Dg' Al

Ll L D

PBb3):er
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6

6

(PBD4);

carben-atoms,apolyethyleneglyeolunit (CH2CH20)- R -an-optionallysubstituted-aryl
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atems;-a-pelyethyleneglyeol unit-R*(OCH.CH.

hﬁlegeﬂ, g&aﬁidﬂﬂaﬂi | T ]}{( c=1 Hlﬂ He B

2

2)-R-or-asubstituent selected-froma

R ICO
O

-
s B z 1




b R%is ind ontlv-selected§ H-OH—CN-—R*__OR" _0-SO,-R*.

-CO:RY,—CORY —orhalo-or both R? taken togetherare =0, =CHy =CH-R* or =C(R%::
cach R¥-is-independently-selected-from—H—OH, —CN, -R" —OR*,-0-SO:R*;

-COR"-COR* orhale:

¥1R4_’R§l ¥I_R4—’€9R§l ¥1R4_’¥J-R4_’R§l an s1stiema]]§lsu]sstitut%e] 5 81:6 198%]93]8%1?%d lﬂl'ti?sgelﬁl

acidunits;— SR —SOR*"—SO:M.-SO:M,-OSO3M_halogeneyano-and-anazide:

——R®and R”are independently selected from—H, R, -OH,-OR" . -SH.-SR*;
NH2,—NHRYNRYRYNO2-MesSa-and-hale:-and;

C3 20 heteroeyelyl-or-Cs a0 aryl-groups;and-optionalhy-inrelation to-the greop————————
NRMR¥ R -and R*togetherwith the nitrogen-atom-to-which-they A o
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— R¥is-independently-selected from—R"—COR";—-CORY—CHO,-CO:Hor hale:

2. The method of claim 1, wherein the reaction of step (a) is carried out at a pH of 2.9 to

4.0,apHof29t03.7,apH of 3.1 to 3.5, apH of 3.2 to 3.4, or a pH of 3.3.

43. A method of preparing a cell-binding agent-cytotoxic agent conjugate comprising the
steps of:
(a) reacting an imine-moiety in an imine-containing cytotoxic agent represented by

the following formula:

D—L—N
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or a pharmaceutically acceptable salt thereof, with sulfur dioxide, a bisulfite salt or a
metabisulfite salt in an aqueous solution in the absence of a buffer to form a modified
cytotoxic agent comprising a modified imine moiety represented by the following formula:

HOsS |

i N}:‘
or a pharmaceutically acceptable salt thereof; and
(b) reacting the modified cytotoxic agent with a cell-binding agent to form the cell-
binding agent-cytotoxic agent conjugate,

wherein the reaction of step (a) is carried out in a mixture of an organic solvent and

water, and wherein D is an imine-containing benzodiazepine compound; and L is a linker,

wherein:

b D is represented by the following formula:

R1
R2
Rs .

L
L _ L
R4 /— N A | ! N=- R4
| | G jl\/\\n/,l,
X
Ry Re Re Rz
(0] (6]
R3 R4I R4 R3 %
L'

R2 R4 L”’WLH X1\ Yi' R1 Ro
= >_< s/—N A | Al - N— _ R~
T\ 4 2 5 | N7

N =
R4 N Rs Re R4
0 +OF
b
Ll

or a pharmaceutically acceptable salt thereof,

wherein:
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K 29 999 ¢

21 P Ri-EE0——(Aer
P ( I:e - — 9 ;

L” and L’” are both —H:

L’ is represented by the following formula:

-NR;-P1-C(=0)-(CRaRb)s-C(=0)- (B1"):

-NR5-P1-C(=0)-Cy-(CRaRb)s1°-C(=0)- (B2’);

-C(=0)-P1-NR5-(CRaRb)s-C(=0)- (C1’); or

-C(=0)-P1-NR;5-Cy-(CRaRb)s1-C(=0)- (C2"),
wherein:

Ra and R, for each occurrence, are each independently -H, (Ci-C3z)alkyl or a charged

substituent or an ionizable group Q, wherein Q is i) -SO3H, -Z’-SOsH, -
OPOsH», -Z2’-OPOsH2, -PO3H2, -Z’-PO3H2, -CO2H, -Z’-CO2H, -NR11R12, or -Z’-NR11R12, or
a pharmaceutically acceptable salt thereof or, ii) -N"R14R15R 16X or -Z’-N"R14R15R16X;

wherein Z’ is an optionally substituted alkylene, an optionally substituted cycloalkylene or an

optionally substituted phenylene:; Ri1 and Ri2, for each occurrence, are independently H or an

optionally substituted alkyl: and Ri4 to Rie are each independently an optionally substituted

alkyl: and X is a pharmaceutically acceptable anion;

s is an integer from 1 to 6;

s1’ is 0 or an integer from 1 to 6;

Cy is a cyclic alkyl having 5 or 6 ring carbon atoms optionally substituted with

halogen, -OH, (Ci1-C3)alkyl, (Ci-Cs)alkoxy, or halo(Ci-Cs)alkyl;

P1 is an amino acid residue or a peptide containing between 2 to 20 amino acid
residues;
Ruis ionally substituted linear. | bed lie-alkylalkenyl Heved]
havingfrem1to10-carbon-atems:
R is _H. & linear. | hed lie-alkyl_alkenyl Hevnvl havine L to_10-casl
atoms-or—(CHa-CH2-0)-R* wherein R*is-a—H -alinear branched-eyelic-alleyl-having 1 to-6
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carben-atoms;apolyethyleneglyeolunit (CH2CH20)- R -an-optionallysubstituted-aryl

R R R R RUR2Rs and Ry are cach independently selected from the group

on a¥a Ma = n—ontiiton a ad ne al hed o an a
O =0 5 < Optrora y vaw, C) Cl al;ord O y y y




Ri, R2, R3, R4, Ri’, R2’. R3” and R4’ are all -H;

Re 1s -OMe;

X1’ and Y’ are both -H;
A and A’ are -O-;

G is -CH- or —N-;

Rs for each occurrence is independently -H or an optionally substituted linear or

branched alkyl having 1 to 10 carbon atoms; e

-L- is represented by the following structural formula:

or a pharmaceutically acceptable salt thereof,

wherein:

sl is the site covalently linked to D;

s2 is the site covalently linked to the maleimide group:

Ro3 and Roa, for each occurrence, are independently H or an optionally

substituted alkyl;

m’ is an integer between 0 and 10: and

R" is H or an optionally substituted alkyl

X

AN
Wl/ S_§

= | X'\ Y'
=N A N A A3
N
N R5 RG
0] 0] :
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atoms-or—(CHo-CH2-O)n-R*whereinR*-is-a—H-alinear branched-eyelic-alleyl-having +to-6




%,

/\/:N A—Dy-L—Dg -A! N=y,
R T F—— xR
Rb'X/N\W)\/kRG Iqe)\/l\W/N\/<Ra.GPB-IQQ’9§

X" '
1\__J
—Dg'-Al

AN\ Ll P /QH

/\/_ \/\(A—DO L— DO'A\/\/ e
R PN 0




b

;lGH;lQ)ﬂ—Re

b

2CH20)-R®
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%gmepeﬂée}. i lEly Seleeted ﬁeﬁi H Q¥{ QIJ Pc-lla QP(-I_’: Q SQQ_R-I_’?
-COR"—-COR* —or-hale-orbeth R>taken together-are =0, =CHo=CH-R* or =C(R%::
cach R is-independently-selected from—H. ~OH.—CN. R, _OR*, -0-SO:-R*,
-COR*.—COR"-orhale:
R is o leaving sroup-selected-from-OR®, ~OCOR* —OCOOR*, - OCONR*RS;
NRYR¥NRYCOR™NRYNRR* -an-eptionallysubstituted S—or-6-membered nitrogen-

— R®%andR”>are-independentlyselected from—H,—R";—OH,-OR" _SH__SR*;

NHo NHRYNRPR*.NO»MesSnand halorand;
Gmh&%eeyekyke%@g&aa@eups—aﬁéepﬂeﬂa%bhﬂﬁemﬁeﬂ%e—ﬂ&%gfeup—
NRYR* R+ -and R*




— R*is-independentlyselected from—R;—COR" —COR" —-CHO-CO:H- o1 halo:

54. The method of any one of claims 1-3 4, wherein

0.5 to 5 equivalents of the bisulfite salt or 0.25 to 2.5 equivalents of the metabisulfite
salt is reacted with 1 equivalent of the imine-containing cytotoxic agent;

0.8 to 2.0 equivalents of the bisulfite salt or 0.4 to 1.0 equivalents of the metabisulfite
salt is reacted with 1 equivalent of the imine-containing cytotoxic agent;

1.1 to 1.6 equivalents of the bisulfite salt or 0.55 to 0.8 equivalents of the
metabisulfite salt is reacted with 1 equivalent of the imine-containing cytotoxic agent; or

1.4 equivalents of the bisulfite salt or 0.7 equivalent of the metabisulfite salt is reacted

with 1 equivalent of the imine-containing cytotoxic agent.

6 5. The method of claim 1, wherein the reaction of step (a) is carried out at

(1) apH of 2.9 to 3.7 and 1.0 to 1.8 equivalents of the bisulfite salt or 0.5 to 0.9
equivalent of the metabisulfite salt is reacted with 1 equivalent of the imine-containing
cytotoxic agent;

(i1)) apH of 3.1 to 3.5 and 1.1 to 1.6 equivalents of the bisulfite salt or 0.55 to 0.8
equivalent of the metabisulfite salt is reacted with 1 equivalent of the imine-containing
cytotoxic agent; or

(ii1) a pH of 3.3 and 1.4 equivalents of the bisulfite salt or 0.7 equivalent of the

metabisulfite salt is reacted with 1 equivalent of the imine-containing cytotoxic agent.




: : o sl I .

€ 6. The method of any one of claims 1-5 7, wherein the reaction of step (a) is carried out

in a mixture of dimethylacetamide (DMA) and water.

97.  The method of any one of claims 1-6 8, wherein in step (a), the imine-containing

cytotoxic agent is reacted with sodium bisulfite or sodium metabisulfite.

10 8. The method of any one of claims 1-7 9, wherein the modified cytotoxic agent is not

purified before reacting with the cell-binding agent in step (b).

H 9. The method of any one of claims 1-8 40, wherein the reaction of step (b) is carried out

atapH of4to9,apH of5to 8.5, orapH of 5.5t06.5.
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59,

b

b

2

2

H.CH20) R

2

29
> 25
b 3
2-or-halogen;
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b
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2R3 R4 R

2

dinitm - NE(C—NE)NEL
SO2R—-SO37H; 3 H;
¥:é 9 9 9 o
>
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NRsP4-C=0)CRR1)-E=0)—B1;
NRs-P1-C=0)-Cy(CRRo}s1--(=0)—AB2;
-E=0)P1-NRsA(CRRv)s-=0)——CH)0r
-CEO-PI-NRs-Cy—(CRR )1 -C0) c2H

——Remd-RoAorcuchocemrence—re-ench-mdependenthy—HAHC -Coablodoracharged
beti onizab] o
) ) ; to6:
", ) | to-6:and

halogen—OHAC1-Chaled A€ 1-Crjatkoxy—orhatetC-Cayatkyl

14— The method-of elaim12-or 13
—— R R R Ry R Ro*Ra> and Ra”are-allH:
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146 11. The method of any one of claims 1-10 H, wherein the imine-containing cytotoxic

agent is represented by the following formula:
0 H 0 N o)
HN N N
e )
O o o
H
=N O\/@\/O N—,
N\KQCEOMe Meoj(\:ng
O O
or a pharmaceutically acceptable salt thereof, and the modified cytotoxic agent is represented

by the following formula:

o , I o0 H 0
N - )K/\/\(N\/\
HN N N
e )
0] o o
HO,S. H H

N (@) O N\/
N\piOMe MeOI:%/N
o} o}

or a pharmaceutically acceptable salt thereof.

T
o
w
wn
ZT
éo
O
)
Zz
\\/
®)




0] (0] o
NaO3S H H
3 0] e) N—
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carben-atoms;apolyethyleneglyeolunit (CH2CH20)- R -an-optionallysubstituted-aryl
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1 F 2 . .

-GQ;RJA,—GQR#Ter—hale—er—beﬂa—RQ%en—eegether—af%Q—,GH | | -
T 5 —CH —CH-RY or —C(R%):

b b -1_’ -1_, ,

-CORY-COR* orhale: o | a

4b . .
o ,

— R™isaleaving group selected from -OR —OCORY—OCOOR*. —OCONR*YR*;

NRYR¥NRYCOR*NRYNRR* —an-optionally substituted S—or-6-membered nitrogen-

A% s
1o - hetero
zolo (o

Réaiﬂd_Rg_ﬂiF%lhlqa%]s%lﬁldgﬂﬂflS%]%Et%dﬁ?BHi H R-l—’ OH—OR SH—SR NH
) 5 ) 4_’3 5 4_’, 25

Ra_']'siﬁdﬂﬂﬂﬂdﬂﬂﬂf‘SE]EEtEd from R-l—’ co + GQR-I—’ CHO—-CO-H-or-hale
‘ B 2R > 5 5 2 S
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