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1
EX PARTE
REEXAMINATION CERTIFICATE

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

Claims 1, 3, 18 and 20 are determined to be patentable as
amended.

Claims 2, 4-17, 19 and 21, dependent on an amended
claim, are determined to be patentable.

New claims 22-34 are added and determined to be
patentable.

1. A hydrophilic linker of formula (I)

Y—Rl—[-Q—RZ-]m—f-T—R3-]n—/R4\—Z
Rs Rg

wherein:

Y represents a functional group that enables reaction of
the hydrophilic linker with a cell-binding agent;

Q and T are either —P(=0)(OM)—, or —S(O,)—, or
—S(0)—;

m and n are [integer] integers from 0 to 5, but not 0 at the
same time; provided that when m=1, n=0, Q is not
—P(=0)(OM)—; when n=1[]m=0, T is not —P(=0)
(OM)—; and when Q or T is —S(O,)—, m and n are
not O[:];

Z represents a functional group that enables linkage of the
hydrophilic linker to a cytotoxic drug via a disulfide,
thioether, thioester, hydrazone, ether, ester, carbamate,
carbonate, secondary, tertiary, or quaternary amine,
imine, cycloheteroalkane, heteroaromatic, alkoxime or
amide bond;

R;, R,, R;, and R,, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH,),,
wherein p is an integer from 1 to about 1000, or
combination thereof, provided that when Q and T are
each independently —S(0,)— or —S(O)—, R, is
absent, linear alkyl having from 1-6 carbon atoms,
branched alkyl having from 3 to 6 carbon atoms, linear
or branched alkenyl or alkynyl, or ester, ether or amide

having 2-6 carbon atoms, or polyethyleneoxy unit of

Jormula (OCH,CH,),,, wherein p is an integer from 1 to
about 1000, or combination thereof,

or R}, R,, R, and R, are respectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R,), provided that when Q and T are each indepen-
dently —S(O,)— or —S(O)—, R, is a straight or
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branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R, R; or R

R and R, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt.

3. A cell-binding agent-drug conjugate of formula (II):

an
Chb Rl—[—Q—RZ-}m—[—T—Rg-]n—/R‘;\-Dmg
Rs Ry

wherein:

Cb represents a cell-binding agent;

Drug represents a drug linked to the cell-binding agent via
the hydrophilic linker by a disulfide, thioether, thio-
ester, peptide, hydrazone, ether, ester, carbamate, car-
bonate, cycloheteroalkane, heteroaromatic, alkoxime
or amide bond;

q is an integer from I to 20; Q and T are either —P(=0)
(OM)—, or —S(O,)—, or —S(O)—;

m and n are [integer] integers from 0 to 5, but not 0 at the
same time; provided that when m=1, n=0, Q is not
—P(=0)(OM)—; when n=1, m=0, T is not —P(=0)
(OM)—; and when Q or T is —S(O)—, m and n are not
o[:)

R,, R,, R;, and R4, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy wunit of formula (OCH,CH,),,
wherein p is an integer from 1 to about 1000, or
combination thereof, provided that when Q and T are
each independently —S(O,— or —S(O)—, R, is
absent, linear alkyl having from 1-6 carbon atoms,
branched alkyl having from 3 to 6 carbon atoms, linear
or branched alkenyl or alkynyl, or ester, ether or amide
having 2-6 carbon atoms, or polyethyleneoxy unit of
formula (OCH,CH.,),, wherein p is an integer from 1 to
about 1000, or combination thereof,

or R;, R,, R; and R, are respectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R,), provided that when Q and T are each indepen-
dently —S(0,)— or —S(O)— R, is a straight or
branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R, R; or R

R and R, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
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unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;,

M is H, or Na, or K, or N*R R,R; or a pharmaceutical
salt,

provided that:

when Q and T are each independently —S(O,)— or
—S(0)—, at least one of R,, R,, R; and R, comprises
the polyethyleneoxy unit of formula (OCH,CH,),, and

when (i) Q is —S(O,)—, mis 1, and n is 0, or (ii) T is
—S(0,)—, nis I and m is 0, R, is not a chain of three
atoms selected from the group consisting of C and S.

18. A compound of formula (III):

(1)

Cb Rl—[-Q—RZ-]m—[-T—R3-]n—/R4\—Z
Rs R¢

q

wherein:

Cb represents a cell-binding agent;

Q and T are either —P(=0)(OM)—, or —S(O,)—, or
—S(0)—;

m and n are [integer] integers from O to 5, but not 0 at the
same time; provided that when m=1, n=0, Q is not
—P(=0)(OM)—; and when n=1, m=0, T is not -P(=0)
(OM)—;

q is an integer from 1 to 20;

Z represents a functional group that enables linkage of the
compound to a cytotoxic drug via a disulfide, thioether,
thioester, hydrazone, ether, ester, carbamate, carbonate,
secondary, tertiary, or quaternary amine, imine, cyclo-
heteroalkane, heteroaromatic, alkoxime or amide bond;

R;, R,, R;, and R,, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH,),,
wherein p is an integer from 1 to about 1000, or
combination thereof, provided that when Q and T are
each independently —S(O,)— or —S(O)— R, is
absent, linear alkyl having from I1-6 carbon atoms,
branched alkyl having from 3 to 6 carbon atoms, linear
or branched alkenyl or alkynyl, or ester, ether or amide
having 1-6 carbon atoms, or polyethyleneoxy unit of

formula (OCH,CH,),, wherein p is an integer from I to
about 1000, or combination thereof,

or R;, R,, R; and R, are respectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R,, R, R; and
R,), provided that when Q and T are each indepen-
dently —S(0,)— or —S(O)—, R, is a straight or
branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
comnects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R,, R; or R,;

R, and Ry, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;,
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M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt.
20. A compound of formula (IV):

av)
Y—RFQ—Ry+—F T—Rs-]n—/m-Dmg
\

Rs R

wherein:

Y represents a functional group that enables reaction of
the compound with a cell-binding agent;

Q and T are either -P(=0)(OM)—, or —S(O,)—, or
—S(0)—;

m and n are [integer] integers from 0 to 5, but not 0 at the
same time; provided that when m=1, n=0, Q is not
—P(=0)(OM)—; and when n=1, m=0, T is not
—P(=0)(OM)—;

“Drug” represents a drug linked to the cell-binding agent
via the hydrophilic linker by a disulfide, thioether,
thioester, peptide, hydrazone, ether, ester, carbamate,
carbonate, cycloheteroalkane, heteroaromatic, alkox-
ime or amide bond;

R,, R,, R;, and R,, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy wunit of formula (OCH,CH,),,
wherein p is an integer from 1 to about 1000, or
combination thereof, provided that when Q and T are
each independently —S(O,)— or —S(O)y—, R, is
absent, linear alkyl having from 1-6 carbon atoms,
branched alkyl having from 3 to 6 carbon atoms, linear
or branched alkenyl or alkynyl, or ester, ether or amide
having 2-6 carbon atoms, or polyethyleneoxy unit of
Jormula (OCH,CH,),,, wherein p is an integer from I to
about 1000, or combination thereof,

or R;, R,, R; and R, are respectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R,), provided that when Q and T are each indepen-
dently —(0,)— or —S(O)—, R, is a straight or
branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R, R; or R

R5 and R, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt,

provided that:

when Q and T are each independently —S(0O,)— or
—S(0)—, at least one of R,, R,, R; and R, comprises
the polyethyleneoxy unit of formula (OCH,CH,),, and

when (i) Q is —S(O,)— mis 1, and n is 0, or (ii) T is
—S(0,)—, nis 1 and m is 0, Y is an N-hydroxysuccin-
imide (NHS) ester, p-nitrophenyl ester, dinitrophenyl
ester, pentafluorophenyl ester, pyridvidisulfide, nitrop-
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yridyldisulfide, maleimide, haloacetate, carboxylic
acid chloride, hydrazide or hydroxylamine.
22. A hydrophilic linker of formula ()
@
Y—Rl‘['Q—Rz'],,,—['T—Rs']n—/th\—Z
Rs R

wherein:

Y represents a functional group that enables reaction of

the hydrophilic linker with a cell- binding agent

Q and T are either —(=0)(OM)—, or —S(O,)—, or
—S(O0)—

m and n are integers from 0 to 5, but not 0 at the same
time; provided that when m=1, n=0, Q is not —P(=0)
(OM)—; when n=1, m=0, T is not —P(=0O)(OM)—;
and when Q or T is —S(O,)—, m and n are not 0;

Z represents a functional group that enables linkage of the
hydrophilic linker to a cytotoxic drug via a disulfide,
thioether, thioester, hydrazone, ether, ester, carbamate,
carbonate, secondary, tertiary, or quaternary amine,
imine, cycloheteroalkane, heteroaromatic, alkoxime or
amide bond;

R, R, R; and R, arethe same or different and are absent,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH.),, wherein p is an integer
Jfrom 1 to about 1000, or combination thereof.

or R, R, R; and R, are vespectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R4)r

R and Ry, are the same or different and ave absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof:

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt and

wherein the hydrophilic linker comprises at least one
-P(=0)(OM)—.

23. A cell-binding agent-drug conjugate of formula (I):

an

Cb Rl—[-Q—RZ-]m—[-T—R3-]n—/R4\—Dmg
Rs Rg

q

wherein:

Cb represents a cell-binding agent;

Drug represents a drug linked to the cell-binding agent
via the hydrophilic linker by a disulfide, thioether,
thioester, peptide, hydrazone, ether, ester, carbamate,
carbonate, cycloheteroalkane, heteroaromatic, alkox-
ime or amide bond;

q is an integer from 1 to 20; Q and T are either
-P(=0)(OM)-, or —S(O,)—, or —S(O)—;
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m and n are integers from 0 to 5, but not 0 at the same
time; provided that when m=1, n=0, Q is not —P(=0)
(OM)—; when n=1, m=0, T is not —P(=O)(OM)—;
and when Q or T is —S(O)—, m and n are not 0;

R, R, R; and R, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH,),, wherein
p is an integer from 1 to about 1000, or combination
thereof.

or R, R, R; and R, are respectively a chain of two or
morve atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R,;, R,, R; and
R)

Rs and R, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt, and

wherein the conjugate comprises at least one —P(=0)
(OM)—.

24. A cell-binding agent-drug conjugate of formula (II):

a

Chb Rl—[—Q—RZ-]m—[—T—R3-]n—/R4\-Dmg
Rs Re

wherein:

Cb represents a cell-binding agent;

Drug represents a drug linked to the cell-binding agent
via the hydrophilic linker by a disulfide, thioether,
thioester, peptide, hydrazone, ether, ester, carbamate,
carbonate, cycloheteroalkane, heteroaromatic, alkox-
ime or amide bond;

q is an integer from 1 to 20; Q and T are either
—P(=0)(OM)—, or —S(0,)—, or —S(O)—;

m and n ave integers from I to 5;

R, R, R, and R, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH,),,, wherein
p is an integer from 1 to about 1000, or combination
thereof, provided that when Q and T are each indepen-
dently —S(O,)— or —S(O)—, R, is absent, linear alkyl
having from 1-6 carbon atoms, branched alkyl having
from 3 to 6 carbon atoms, linear or branched alkenyl
or alkynyl, or ester, ether or amide having 2-6 carbon
atoms, or polyethyleneoxy unit of formula (OCH,
CH,),, wherein p is an integer from 1 to about 1000, or
combination thereof,

or R, R,, R; and R, are respectively a chain of two or
morve atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
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conjugated drug and among themselves (R, R,, R; and
R,), provided that when Q and T are each indepen-
dently —S(O)— or —S(O)—, R, is a straight or
branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R, R; or R,

provided that when Q and T are each independently
—S8(0,)—or —S(O)—, at least one of R, R,, R;and R,
comprises the polyethyleneoxy wunit of formula
(OCH,CH),

Rs and R, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,,),, wherein p is an integer
from 1 to about 1000, or combination thereof;

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt.

25. The cell-binding agent-drug comnjugate of claim 24,

wherein when Q and T are each independently —S(O,)— or
—S(0)—, at least one of R,, R,, R; and R, comprises the

polyethyleneoxy unit of formula (OCH,CH,),; and each of

remaining R, R, R; and R, comprises an alkyl or
(OCH,CH,),,.
26. A cell-binding agent-drug conjugate of formula (I):

an

Cb Rl—[—Q—RZ-]m—{-T—R3-]n—/R4\-Drug
Rs Rs
g

wherein:

Cb represents a cell-binding agent;

Drug represents a drug linked to the cell-binding agent
via the hydrophilic linker by a disulfide, thioether,
thioester, peptide, hydrazone, ether, ester, carbamate,
carbonate, cycloheteroalkane, heteroaromatic, alkox-
ime or amide bond;

q is an integer from 1 to 20; Q and T are either
—P(=0)(OM)—, or —S(O,)—, or —S(O)—;

m and n are integers from 1 to 5;

R,, R, R; and R, are the same or different and are
absent, linear alkyl having from I1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH.),, wherein
p is an integer from 1 to about 1000, or combination
thereof, provided that when Q and T ave each indepen-
dently —S(O,)— or —S(O)—, R, is absent, linear alkyl
having from 1-6 carbon atoms, branched alkyl having
from 3 to 6 carbon atoms, linear or branched alkenyl
or alkynyl, or ester, ether or amide having 2-6 carbon
atoms, or polyethyleneoxy unit of formula (OCH,
CH.,),, wherein p is an integer from I to about 1000, or
combination thereof,

or R, R, R; and R, are respectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R)), provided that when Q and T are each indepen-
dently —S(O,)— or —(O)—, R, is a straight or
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branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R, R; or R,;

R, and R, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt,

provided that when Q and T are each independently
—S(0,)— or —S(O)—, mis I and nis 1, R, is absent,
branched alkyl having from 3 to 6 carbon atoms, linear
or branched alkenyl or alkynyl, or ester, ether or amide
having 2-6 carbon atoms, or polyethyleneoxy unit of
formula (OCH,CH.,),, wherein p is an integer from 1 to
about 1000, or combination thereof, or R, is a
branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R; or R,.

27. A compound of formula (IlI):

(1)

/

Cb Rl—[—Q—Rz-]m—[—T—R3-]n—R4\—Z
Rs Rg

wherein:

Cb represents a cell-binding agent

Q and T are either —P(=0)(OM)—,
—S(O)—

m and n are integers from 0 to 5, but not 0 at the same
time; provided that when m=1, n=0, Q is not —P(=0)
(OM)—; and when n=I1, m=0, T is not —P(=0)
(OM)—;

q is an integer from 1 to 20;

Z represents a functional group that enables linkage of the
compound to a cytotoxic drug via a disulfide, thioether,
thioester, hydrazone, ether, ester, carbamate, carbon-
ate, secondary, tertiary, or quaternary amine, imine,
cycloheteroalkane, heteroaromatic, alkoxime or amide
bond:

R, R, R; and R, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH.,),, wherein
p is an integer from 1 to about 1000, or combination
thereof,

or R, R,, R; and R, are respectively a chain of two or
morve atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R)), R;and R, are the same or different and are absent,
H, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or

or —S(0,)—, or
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polyethyleneoxy unit of formula (OCH,CH,),, wherein
p is an integer from 1 to about 1000, or combination
thereof:

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt, and wherein the conjugate comprises at least one
—P(=0)(OM)—.

28. A compound of formula (IV):

v
Y_Rl‘f'Q_Rz']m—['T—Rs']n—/m\—Dmg

Rs Rg

wherein:

Y represents a functional group that enables reaction of
the compound with a cell-binding agent;

Q and T are either —P(=0)(OM)—, or —S(O,)—, or
—S(0)—;

m and n are integers from 0 to 5, but not 0 at the same
time; provided that when m=1, n=0, Q is not —P(=0)
(OM)—; and when n=I1, m=0, T is not —P(=0)
(OM)—;

“Drug” represents a drug linked to the cell-binding agent
via the hydrophilic linker by a disulfide, thioether,
thioester, peptide, hydrazone, ether, ester, carbamate,
carbonate, cycloheteroalkane, heteroaromatic, alkox-
ime or amide bond;

R, R, R; and R, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH,),, wherein
p is an integer from 1 to about 1000, or combination
thereof,

or R, R,, R; and R, are respectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R)

R; and R, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof:

M is H, or Na, or K, or N'R,R,R; or a pharmaceutical
salt, and

wherein the conjugate comprises at least one —P(=0)
(OM)—.

29. A compound of formula (IV):

av)
YR QR TRy Ry Drg

\
Rs Rg

wherein:

Y represents a functional group that enables reaction of
the compound with a cell-binding agent;

Q and T are either —P(=0)(OM)—, or —S(O,)—, or
—S(0)—

5

15

20

o]

5

45

50

65
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m and n are integers from 0 to 5, but not 0 at the same
time; provided that when m=1, n=0, Q is not —P(=0)
(OM)—; and when n=1, m=0, T is not —P(=0)
(OM)—

“Drug” represents a drug linked to the cell-binding agent
via the hydrophilic linker by a disulfide, thioether,
thioester, peptide, hydrazone, ether, ester, carbamate,
carbonate, cycloheteroalkane, heteroaromatic, alkox-
ime or amide bond;

R, R, R; and R, are the same or different and are
absent, linear alkyl having from 1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH.,),, wherein
p is an integer from 1 to about 1000, or combination
thereof, provided that when Q and T are each indepen-
dently —S(O,)— or —S(O)—, R, is absent, linear alkyl
having from 1-6 carbon atoms, branched alkyl having
from 3 to 6 carbon atoms, linear or branched alkenyl
or alkynyl, or ester, ether or amide having 2-6 carbon
atoms, or polyethyleneoxy unit of formula (OCH,
CH,),, wherein p is an integer from 1 to about 1000, or
combination thereof,

or R, R, R; and R, are respectively a chain of two or
movre atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R)), provided that when Q and T are each indepen-
dently —S(0,)— or —S(O)— R, is a straight or
branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R, R; or R,;

R and R, arve the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,
branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt,

provided that:

when Q and T are each independently —S(O,)— or
—S(O)— mis1andnis 1, R, is absent, branched alkyl
having from 3 to 6 carbon atoms, linear or branched
alkenyl or alkynyl, or ester, ether or amide having 2-6
carbon atoms, or polyethyleneoxy unit of formula
(OCH,CH,),, wherein p is an integer from 1 to about
1000, or combination thereof, or R, is a branched chain
of two or more atoms selected from the group consist-
ing of C, N, O, S, Si, and P that covalently connects a
cell-surface binding ligand, a phosphinate or sulfonyl
group, a conjugated drug, R; or R,; and

when (i) Q is —S(O,)—, m is 1, and n is 0, or (ii) T is
—S(0,)—, nis 1 and m is 0, Y is an N-hydroxysuccin-
imide (NHS) ester, p-nitrophenyl ester, dinitrophenyl
ester, pentafluorophenyl ester, pyridyldisulfide, nitrop-
yridyldisulfide, maleimide, haloacetate, carboxylic
acid chloride, hydrazide or hydroxylamine.

30. A compound of formula (IV):

av)
Y—Rl—['Q—Rz']m—['T—Rs']n—/M-Dmg

\
Rs R
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wherein:

Y represents a functional group that enables reaction of
the compound with a cell-binding agent;

Q and T are either —P(=0)(OM)—, or —S(O,)—, or
—S(0)—

m and n are integers from 1 to 5;

“Drug’ represents a drug linked to the cell-binding agent
via the hydrophilic linker by a disulfide, thioether,
thioester, peptide, hydrazone, ether, ester, carbamate,
carbonate, cycloheteroalkane, heteroaromatic, alkox-
ime or amide bond;

R, R, R; and R, are the same or different and are
absent, linear alkyl having from I1-6 carbon atoms,
branched or cyclic alkyl having from 3 to 6 carbon
atoms, linear, branched or cyclic alkenyl or alkynyl, or
ester, ether or amide having 2-6 carbon atoms, or
polyethyleneoxy unit of formula (OCH,CH,),, wherein
p is an integer from 1 to about 1000, or combination
thereof, provided that when Q and T ave each indepen-
dently —S(0,)— or —S(O)—, R, is absent, linear alkyl
having from 1-6 carbon atoms, branched alkyl having
from 3 to 6 carbon atoms, linear or branched alkenyl
or alkynyl, or ester, ether or amide having 2-6 carbon
atoms, or polyethyleneoxy unit of formula (OCH,
CH,),, wherein p is an integer from I to about 1000, or
combination thereof,

or R, R,, R; and R, are respectively a chain of two or
more atoms selected from the group consisting of C, N,
O, S, Si, and P that covalently connects a cell-surface
binding ligand, a phosphinate or sulfonyl group, a
conjugated drug and among themselves (R, R,, R; and
R,), provided that when Q and T are each indepen-
dently —S(O,)— or —S(O)—, R, is a straight or
branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
comnnects a cell-surface binding ligand, a phosphinate
or sulfonyl group, a conjugated drug, R,, R; or R,;

R and Ry, are the same or different and are absent, H,
linear alkyl having from 1-6 carbon atoms, branched or
cyclic alkyl having from 3 to 6 carbon atoms, linear,

12

branched or cyclic alkenyl or alkynyl, or ester, ether or
amide having 2-6 carbon atoms, or polyethyleneoxy
unit of formula (OCH,CH,),, wherein p is an integer
from 1 to about 1000, or combination thereof;

M is H, or Na, or K, or N*R,R,R; or a pharmaceutical
salt,

provided that when Q and T are each independently
—S(0,)— or —S(O)—, m is I and n is 1, R, is absent,
10 branched alkyl having from 3 to 6 carbon atoms, linear
or branched alkenyl or alkynyl, or ester, ether or amide
having 2-6 carbon atoms, or polyethyleneoxy unit of
formula (OCH,CH.,),, wherein p is an integer from 1 to
about 1000, or combination thereof, or R, is a
15 branched chain of two or more atoms selected from the
group consisting of C, N, O, S, Si, and P that covalently
connects a cell-surface binding ligand, a phosphinate

or sulfonyl group, a conjugated drug, R; or R,.

5o 3. The compound of claim 30, wherein when Q and T are
each independently —S(O,)— or —S(O)—, at least one of
R, R, R, and R, comprises the polyethyleneoxy unit of
Jormula (OCH,CH,),,

32. The compound of claim 31, wherein when Q and T are
each independently —S(0,)— or —S(O)—, at least one of
R, R, R; and R, comprises the polyethyleneoxy unit of
formula (OCH,CH,),; and each of remaining R,, R,, R; and
R, comprises an alkyl or (OCH,CH,),,.

33. The conjugate of claim 3, wherein when Q and T are
30 each independently —S(0,)— or —S(O)—, at least one of
R, R, R; and R, comprises the polyethyleneoxy unit of
Jormula (OCH,CH.,),; and each of remaining R, R,, R; and
R, comprises an alkyl or (OCHZCHZ)p.

34. The compound of claim 20, wherein when Q and T are
each independently —S(O,)— or —S(O)—, at least one of
R, R, R; and R, comprises the polyethyleneoxy unit of
Jormula (OCH,CH,),; and each of remaining R, R,, R; and
R, comprises an alkyl or (OCH,CH,),,.

£ # #* #* #*

2
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