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group is attached fo the tether between the tomamycin units, and are generally cleaved by

action of an enzyme on the linker group.

The present inventors have developed a novel approach to forming PBD conjugates with cell
binding agents, and in particular PBD antibody conjugates.

Summary of- the-lnvention

In a general aspest-embodiment the present invention-disclosure provides a conjugate
comprising a PBD dimer compound with a linker for connecting {o a cell binding agent,
wherein the linker has a triazole, piperazine, propargylene or oxime group attached to a
phenylene or pyriydylene in the bridge linking the two PBD monomers. The cell binding
agent is preferably an antibody.

In a first aspect, the present inventien-disclosure provides novel conjugate compounds of
formula (A):

wherein:

/S/Rssa
36b

R’is R , where R*? and R*" are independently selected from H, F, C14

saturated alkyl, C,.3 alkenyl, which alkyl and alkenyl groups are optionally substituted by a
group selected from C,_, alkyl amido and C+ alkyl ester; or, when one of R*® and R*®*is H,
the other is selected from nitrile and a Cy4 alkyl ester;

R® and R® are independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’,
NO,, Me;Sn and halo;

R’ is independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’, NO,,
MesSn and halo;
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A second aspect of the present invention-disclosure provides novel drug-linker compounds

YL
R /R20 R /@
H " o N
R R
\g R'® 8

5 | Where all the groups are as defined in the first aspect of the inventionpresent disclosure;

of formula (B):

and
Y" is selected from a group of formulae B1, B2, B3, B4, B5 and B6:
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(B5) (B6)
where G is a reactive group for connecting fo a cell binding agent.

| A third aspect of the present invention-disclosure provides compounds of formula (C) which
5 may be used in the preparation of the compounds and conjugate compounds of the
| inventionpresent disclosure:

R‘IQ X
X P
S z
R17
16 ¢




10

15

10

where Y© is selected from a group of formulae C1, C2, C3, C4, and-C5_and C6:

N—R
N N
) ”
{ <
(C3) (C4)
HoN HoN

(C5) (C6)
either
(a) R¥is H, and R®" is OH, OR", where R" is C.4 alkyl; or
(b) R¥ and R*' form a nitrogen-carbon double bond between the nitrogen and carbon
atoms to which they are bound; or
(c) R* is H and R*" is 0SO,M, where z is 2 or 3 and M is a monovalent pharmaceutically
acceptable cation; or
(d) R¥ is a nitrogen protecting group and R*' is OProt®, where Prot® is a hydroxy
protecting group; and
R* and R are as defined for R*® and R*' respectively; and
all the remaining groups are as defined in the first aspect of the inventionpresent
disclosure.
A fourth aspect of the present inventien-disclosure provides compounds of formula (D) which
may be used in the preparation of the compounds of the second and third aspects of the
irventionpresent disclosure:
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YP is selected from a group of formulae D2, D3, D4 and D6:

H,N H
I )
Ao
(D2) (D3)
HoN—R
\N HO
) >—\\—i
e
(D4) (D8)

and all the remaining groups are as defined in the third aspect of the inventienpresent

disclosure.

A fifth aspect of the present invertien-disclosure provides compounds of formula (E) which
may be used in the preparation of the compounds of the second, third and fourth aspects of
the inventionpresent disclosure:

10 YFis selected from a group of formulae E1, E2 and E5:
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Et

R
RE2
I A
(E1) (E2)
Oj:H
(E5)

where
R is selected from H and TMS;
RE? is selected from Br, Cl and I; and

all the remaining groups are as defined in the third aspect of the inventionpresent disclosure.

An embodiment sixdh-aspest-of the present invention-disclosure provides the use of a compound
of the first aspect of the invention-present disclosure in a method of medical treatment. An
aspect of the present disclosure provides a compound of the first aspect for use in therapy. The

fourth-Another aspect also provides a pharmaceutical composition comprising a compound of the

first aspect, and a pharmaceutically acceptable diluent, carrier or excipient.

Ancther seventh-aspect of the present invention-disclosure provides a compound of the first
aspect of the invention-present disclosure or a pharmaceutical composition as disclosed above ef
the-fourth-aspect-of the-inventionfor use in a-methed-otthe treatment of a proliferative disease in
a subject. Another The-fifth-aspect also provides the use of a compound of the first aspectin a

method of manufacture of a medicament for the treatment of a proliferative disease. An

embodiment provides:-and a method of treating a mammal having a proliferative disease,

comprising administering an effective amount of a compound of the first aspect or a
pharmaceutical composition as disclosed aboveefthe fourth-aspect.

Anocther eight-aspect of the present invertion-disclosure provides a method of synthesis of a
compound of the first aspect of the present inventienpresent disclosure, comprising the step of

conjugating a drug-linker of the second aspect with a cell-binding agent.

The present invention-disclosure also provides the synthesis of compounds of the second aspect

of the inventien-present disclosure from compounds of the third, feruth-fourth or fifth aspect of the

invention-present disclosure by reacting them with suitable reagents.
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43.  The conjugate according to any one of claims 1 to 42, for use in therapy.

44, A pharmaceutical composition comprising the conjugate of any one of claims 1 to 42

and a pharmaceutically acceptable diluent, carrier or excipient.

45.  The conjugate according to any one of claims 1 to 42 or the pharmaceutical
composition according to claim 44, for use in the treatment of a proliferative disease in a
subject.

46.  The conjugate according to claim 45, wherein the disease is cancer.

5147. Use of a compound according to any one of claims 1 to 42 in a method of

manufacture of a medicament for the treatment of a proliferative disease.

48. The use according to claim 47, wherein the disease is cancer.
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5349. A compound of formula (B):

vt
R AN
X A
R17
B

wherein:
5 R% R R, R RYR" R%R® R RYRYRY Z T, T, Xand X are as defined in any
one of claims 1 to 15;
Y' is selected from a group of formulae B1, B2, B3, B4, B5 and B6:

N OWO\/%QJLG

%E‘}q |

(B1) (B2)

(B3) (B4)
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(BS)

(B6)

G is a reactive group for connecting to a cell binding agent

wherein n and R* are as defined in any one of claims 1 to 32.

8450. The compound according to claim 5349, wherein the group G contains an

electrophilic group selected from (i) maleimide groups (ii} activated disulfides, (iii} active

esters such as NHS (N-hydroxysuccinimide) esters, HOBt (N-hydroxybenzotriazole) esters,

haloformates, and acid halides; (iv) alkyl and benzy! halides such as haloacetamides; and (v)

aldehydes, ketones, carboxyl.

£551. The compound according to either claim §3-48 or claim 8450, wherein G is of

formula:
G"(CHp)m- (G1)
where m is from 0 to 6; and

G" is selected from:

(GM) 0 (G™) /o
N X
Q Hal  N—
N H
Where Hal = |, Br, Cl
(GA1—2) 0 (GAS)
) N/Ar}; Hal—4
I =
o)
(G™) 0 (G™) 0
ey oo
N~ /
N NN
3, o S
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( GA3-1 )
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where the NO, group is optional

(G")

Y

(GA3-2)

&

(NOy)

where the NO, group is optional

(G™)

(GA3-3)

L
</ \EN
ON~ e

where the NO; group is optional

(G™)

(GA3-4)

S—~S>\éz
OzN@

where the NO, group is optional

where Ar represents a Cg4 arylene group.

5652. The compound of claim 4551, wherein G* is selected from G*'" and G***.

5 | 5#53. The compound according to either claim §5-51 or claim 5852, wherein mis 2, 3 or 5.

(G2)

Where m is from 0 o 6; and
10 1 G" is as defined in claim 5551.

| 5855. The compound of claim 5854, wherein G* is G**2

5854. The compound according to either claim 53-49 or claim 8450, where G is of formula:
G*~(CHg)m-O-
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‘ 6056. The compound according to either claim 68-54 or 5855, wherein mis 1.

] 8457. The compound according to either claim 53-49 or claim 5450, where G is of formula:
5  GP(CHy)-O-C(=0)-NH-(CH,)- (G3)
Where q is from 1 t0 3, and p is from 1 to 3; and
G" is as defined in claim 5551.

8258. The compound of claim 6457, wherein G" is selected from G* and G**,
10
8359. The compound according to either claim 64-57 or 6258, wherein g is 1.

8460. The compound according to any one of claims 84-57 to §359, wherein p is 2.

15 | 8561. The compound according to either claim 53-49 or claim 5450, where G is of formula:

1 H
GA ~ X\Xz,N
¥ (G4)

Where m is from 0 fo 6;

X" and X? are amino acid groups, selected from natural amino acids, which may be modified;
and
20 | G*is as defined in claim 5551.
8662. The compound according to claim 6561 wherein mis 5.
8763. A compound of formula (C):

%
1° X
X'\T' Z/
=17
16 ¢

wherein:
25 R%ZR® R, RYR%Z R R R™ Z T, T, Xand X are as defined in any one of claims 1 fo
15;
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R® and R*' are as defined for R* and R*' respectively.
8864. The compound according to claim 6763, wherein R¥ is H, and R*' is OH.

6965. The compound according to claim 6763, wherein R* and R*' form a nitrogen-carbon
double bond between the nitrogen and carbon atoms to which they are bound.

7066. The compound according to claim 6763, wherein R¥ is a nitrogen protecting group
and R* is OProt®, where Prot° is a hydroxyl protecting group.

#487. The compound according to claim #866, wherein the nitrogen protecting group is
Boc.

Z268. The compound according to either claim #0-66 or claim #467, wherein the hydroxyl
protecting group is THP.

7369. A compound of formula (D):

y

R' AN
X , 7
R1 7

R16 D

wherein:

R% R® R", R®, R% R R, R" Z T, T, Xand X are as defined in any one of claims 1 to
15;

R® R¥ R* and R" are as defined in any one of claims 47-83 to 5268;

Y® is selected from a group of formulae D2, D3, D4 and D6:
H
N\>

I Lx

(D2) (D3)

H,N
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HO
N

(D4) (D6)
wherein R* are as defined in any one of claims 1 to 32.

F470. A compound of formula (E):

5  wherein:

R% RS, R, R% R% R™ R R'™ Z T, T, Xand X are as defined in any one of claims 1 to
15;

R¥® R¥ R* and R* are as defined in any one of claims 67-63 to Z268;
YE is selected from a group of formulae E1, E2 and E5:

E1

R
REZ
I L
(E1) (E2)
Oj:H
(ES5)

10 where

RE' is selected from H and TMS; and
RE? is selected from Br, Cland 1.
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75871. A method of synthesis of a compound according to any one of claims 1 to 5242,
comprising the step of conjugating a drug-linker according to any one of claims §3-49 to 66
5 | 62 with a cell-binding agent.



