[0015] Certain PNU-159682 antibody-drug conjugates have been described
("NEMORUBICIN METABOLITE AND ANALOG ANTIBODY-DRUG CONJUGATES
AND METHODS", PCT/US2009/031199, filed 16 Jan 2009).

[0016] SUMMARY -GETHE - BNSENTIOMN

[0017] Provided herein areAn-aspeet-of-the-present-invention-isto-provide new

anthracycline derivative conjugates with carriers such as monoclonal or polyclonal antibodies

reactive with a selected cell population, proteins, peptides or other carriers of synthetic origin
reactive with receptor tissues.
[6018] Also provided hereinAnether-aspeet is a process for the preparation of such

conjugates as well as useful intermediates.

[0019] The conjugates of the present inventiendisclosure are characterized by the
formula (T)
[Ant-L-Z-], -T (D
[0020] wherein
{0021} Ant is anthracycline derivative residue,
[0022] L is a linker,
[0023] Z is a spacer,
[0024] m is an integer of from 1 to 30 and
[0025] T is carrier such as a protein, peptide, monoclonal or polyclonal antibody or a

chemically modified derivative thereof suitable to be attached to the [Ant-L-Z-] moiety or
moieties, or a polymeric carrier;
[0026] characterized in that the anthracycline derivative residue that Ant represents

can be released to give an anthracycline derivative of formula (I1):

o (In
H,C N
3 S Q
O
RQ
[0027] wherein R is hydrogen atom, hydroxy or methoxy group and R, is a C{-Cs

alkoxy group, or a pharmaceutically acceptable salt thereof.

{0028] The anthracycline derivative residue is tethered to the carrier through a linker
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spacer [L-Z-], and the bond between the anthracycline derivative and the linker arm can be
cleaved under physiological conditions so that to release an anthracycline derivative of
formula (II) as defined above, that is the bioactive agent.

[0029] For example, conjugates wherein the bond between the anthracycline
derivative and the linker is sensitive to acid conditions or to reducing conditions can release
the anthracycline derivative in the conditions typically encountered within the cell, e.g., in
lysosomal vesicles.

[6030] A preferred method of the present inventisadisclosure is to treat specific types
of cancer including but not limited to: carcinoma such as bladder, breast, colon, kidney, liver,
lung, including small cell lung cancer, esophagus, gall-bladder, ovary, pancreas, stomach,
cervix, thyroid, prostate, and skin, including squamous cell carcinoma; hematopoietic tumors
of lymphoid lineage including leukaemia, acute lymphocitic leukaemia, acute lymphoblastic
leukaemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, non-Hodgkin's
lymphoma, hairy cell lymphoma and Burkett's lymphoma; hematopoietic tumors of myeloid
lineage, including acute and chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukaemia; tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma; tumors of the central and peripheral nervous system, including
astrocytoma neuroblastoma, glioma and schwannomas; other tumors, including melanoma,
seminoma, terafocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma,
thyroid follicular cancer and Kaposi's sarcoma.

[0031] Another preferred method of the present inventiendisclosure is to treat specific
cellular proliferation disorders such as, for example, benign prostate hyperplasia, familial
adenomatosis polyposis, neurofibromatosis, psoriasis, vascular smooth cell proliferation
associated with atherosclerosis, pulmonary fibrosis, arthritis, glomerulonephritis and post-
surgical stenosis and restenosis.

[06032] The anthracycline derivative conjugates of the formula (I) can be prepared
through a process consisting of standard synthetic transformations; such process and the
intermediates used in such process are also provided by the present inventiondisclosure.
[0633] The present inventiendisclosure also provides a pharmaceutical composition
comprising an anthracycline derivative conjugate of the formula (I) or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable excipient or diluent.

[06034] Provided hereinAn-aspest-of-the-mvention is an anthracycline derivative of

formula (Ilc)

Ant-L—(Z),—X (Ilc)



[0035] wherein Ant is an anthracycline derivative selected from the structures:

[0036] where the wavy line indicates the attachment to linker L; Z is an optional

spacer; m is 0 or 1; X is a reactive functional group; and n is an integer from 1 to 6.

0036al In one aspect, there is provided an anthracyeline derivative of Formula (lic)

Ant-LA(Z) X (lic)

wherein Ant is selected from the struciure:

where the wavy line indicates the attachment to L;

L is a linker selected from -N(R)-, -N(R}{(C1-Cp alkviene)- -NR)(Co-Cy alkenviena)-, -N{R}{Co-
Cg alkynylene)-, -N(R)(CH,CH,0)-. and the structure:
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where the wavy lines indicate the attachments to Ant and Z; and

Z is an optional spacer selected from -CH,C(O)-, -CHCIOINR(C-Cy, alkvlene}-, and the structures:
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X is a reactive functional group selected from maleimide, thiol, amine, bromide, p-toluenesuifonate,
iodide, hvdroxvi, carboxyl, pyridyl disulfide, and N-hydroxysuccinimide;

Ris H, C:-Cyp alkyl, or Co-Gag arvl;

R' and R are independently selected from an amine acid side chain;

Z' is selected from -(C+-Cyp alkylenel-, (Cy-Cp alkenviene)-, -(C,-Cealkynylene)-, and (CHCHO), -

mis O or 1; and

nis1fo6;

or wherein the anthracyeline derivative is selected from the structures:
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{6037} Also provided hereinAs-aspeet-ot-the-invention is an antibody-drug conjugate

(ADC) compound comprising an antibody covalently attached by a linker L and an optional
spacer Z to one or more anthracycline derivative drug moieties D, the compound having

formula (Ic)

Ab—(L~Z,~D), (Ic)

or a pharmaceutically acceptable salt thereof, wherein p is an integer from 1 to 8.

[0037al in one aspect, there is provided an antibody-drug conjugais compeund comprising

an antibody covalently attached by g linker L and an optional spacer Z to one or more anthracyeline

derivative drug moisties D, the compound having Formula {icl

Ab‘”{Zm"Em"D}n ‘C

or a pharmaceutically acceptable salt thereof, wherein:

Ab is an antibody which binds o one or more tumor-associated antigens or cell-surface receptors
selected from (1)-(36);

(1) BMPR1B (bone morphogenstic protsin receptor-tvpe IB);

(ZYE18 (LAT1, SLC7ASY
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(3) STEAP1 (six fransmembrane epithelial antiocen of prostate);

{(4) 0772P (CA125, MUC18);

{5} MPF (MPF, MSLN, SMR, megakarvocyte potentiating factor, mesothelin);

(8) Napidb (NAPI-3B, NPTlib, SLC34A2, solute carrier family 34 (sodium phosphate), member 2, type
i} sodium-dependent phosphate transporter 3b);

{7} Sema 5b (FLI10372. KIAA1445, Mm.42015, SEMASB, SEMAG, Semaphorin 5b Hlog, sema
domain, seven thrombospondin repeats (type 1 and type 1-like), transmembrane domain (TM) and

shiort cytoplasmic domain, {semaphorin) 581

{8} PSCA hig (2700050C12Rik. C530008016Rik, RIKEN cDNA 2700050C12, RIKEN cDNA
2700050C12 gene);

{8) ETBR (Endothelin type B recepior);

{10} MSG783 (RNF124, hypcthetical protein FLJ20315}),

{11) STEAPZ (HGNC 8639, IPCA-1. PCANAP1, STAMP1, STEAP2, STMP, prostale cancer
associated gene 1, prosiate cancer associated protein 1, six ransmembrane epithelial antigen of

prostate 2, six fransmembrane prostate protein):

(12} TrpM4 (BR22450, FLI20041, TRPM4. TRPM4B  transient receptor potential cation channel,
subfamily M, member 4);

{13} CRIPTO (CR, CR1, CRGF. CRIPTO. TDGF1, teratocarcinoma-derived growth factor);

{14} CD21 (CR2 {Complement recepior 2) or C3DR (C3d/Epstein Barr virus receptor) or Hg 73782):

(15} CD78bh (CD79B. CD79R. 1Gh {immunoclobulin-associated beta), B29):

(18) FcRH2 (IFGP4, IRTA4. SPAP1A (SHZ domain containing phosphatase anchor protein 1a),
SPAP1B, SPAP1C):

17y HERZ;

{18 NCA;

19) MDP;

(20) 1L20Ra;

{21) Brevican:



(22} EphB2ZR;

{23) ASLGH5S;

(24) PSCA;

25} GEDA,;

(26} BAFF-R (B cell -activating factor receptor, BLYS receptor 3, BR3);

{27 CD22 (B-cell receptor CD22-B isoform);

{28) CD7%a (CD79A, CD76a, immunoalobulin-associated alpha);

{(29) CXCRB (Burkitt's lymphoma receptor 1)

{(30) HLA-DOB (Beta subunit of MHC class | molecule {la antigeni)

{31) P2X5 {Purinergic recepior P2X ligand-gated ion channel 5):;

{32} CD72 (B-cell differentiation antigen CD72, Lyb-2):

{33) LY64 {Lymphocyie antigen 64 (RP105), type | membrane protein of the leucine rich repeat (LRR)
familv);

{343 FcRH1 (Fc receplor-like protein 1);

{35} IRTAZ (Immunoglobulin superfamilv receptor franslocation agsociated 23 and

{(36) TENBZ (putative transmembrane proteogivecany;

D is an anthracycline derivative selected from the struciure:

O
WINATUIN
)
B

where the wavy line indicates the attachment fo L.;
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L is a linker selected from -N(R)-, -N(R}n{C+-C12 alkylene)-, -N{R).(C,-C, alkenviene)-. -N{R)m(Co-
Cp alkynviene}-, -N(R),(CH,CH,0},-. and the structure:

—

5

where the wavy lines indicate the attachments to D and Z: and

Z is an optional spacer selected from -CHC(O)-, ~-CHC(OINR(C,-C1, alkviene)-, and the structures:
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Ris H, Ci-Cyp alkvt, or Ca-Coy anyi;

R' and R? are independently selected from hydrogen, methvl, isopropyl. isobutyl, sec-butvl.
benzyl, p-hvdroxybenzyl, ~CH,OH, -CH{OHYCHs, -CH,CH.SCH. ~-CHCONH,, -CHoCOOH, -
CH,CH,CONH,, -CH,CHo,COOH, (CHosNHC{ENHNH, ~{(CHoYaNH,. {CHLNHCOCH,, -
{CHINHCHG, -(CH Y NHC(=NHINH,, {CHo ) NHo, ~(CHo)NHCOCH, {CH.LNHCHO, -
(CHZ)NHGONH,, -{CHoNHCONH, -CHCH CH{OHCHNH,, 2-pyridyimethyl-. 3-pyridvimethyl-,
4-pyridyimethvl-. phenvl, cvclohexyl, and the following structures:
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7' i selected from ~(Ci-Cqo alkylene)-. «(C»-Cs alkenviene)-, -(C,-Cealkynviena)-, and

.“L..h._Z” CHWQHQQ)QL

mis O or 4

nis1i086; and

pis gninteger from 1 f0 8.

I0037ht in_one aspact, there is provided a pharmageutical composition comprising the

antibody-drug coniugate compound as defined herein and a pharmaceutically acceptable diluent
carrier or excipient.

fo037cl in one aspect. there is providad the use of an antibodv-drug coniugate compound as

defined herein in the manufacture of a medicament for the tfreaiment of cancer in a mammal,

0037d1 in one aspect, there is provided an antibody-drug conjugate compound as defined

herein for use ina method for treating cancer.

[0037¢l In one aspect, there is provided a method of making an antibody-drug coniugate

compound comprising reacting an anthracyeline derivative and an antibody Ab to form the antibody-

drug conjugate compound, wherein the anthracvcline derivative has Formula (i)

where Ant is selected from the structure:




K

where the wavy ling indicates the attachment to L;

L is a jfinker selected from -N(R}- -N{R}»{C1-C4, alkviene)- -N(R).[C.-Cs alkenviene)-, -N{R}(Co-
Cs alkynviene)-, -NR){CH,CH-0).~, and the structure:

where the wavy lines indicate the atiachments to Ant and Z; and

Z is an optional spacer selected from -CH,C(O)-, -CH,CIOWNR(C,-Cy, atkviene)-, and the structures:
Q R?

N :
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X is a reactive functional group selected from malsimide, thiol, amino, bromide, p-toluenesulfonate,
iodide, hydroxyl. carboxvl, pyridvi disulfide, and N-hvdroxysuccinimide;

Ris H, Ci-Cyo alkyl, or Cer-Cop aryl;

R' and R? are independently selected from an amino acid side chain;

7' is selected from -(C1-Cq, alkylene)-, «(C,-Cq alkenvlene)-, -{C-Cq alkynyiene)-, and
{CHCHAO )z,

misQoriandnis1iog;
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the antibody-drug conjugate has formula ic;

Ab-(Zn-L-D3, ic

wherein D is Ant;

where Ab is an antibody which binds {o one or more fumor-associsted antioens or cell-surface
receptors selected from (1)-(36):

(1} BMPR1B {bone morphogenetic protein receptor-type IB):

(2)E16 (LAT1, SLCTAS):

{3) STEAP1 {six tfransmembrane epithelial antigen of prostate);

{4) 0772P (CA125, MUC16);

(5} MPF (MPF, MSLN, SMR, megakarvocvie potentiating factor, measothelin):

{6} Napidb (NAPL-3RB, NPTlHb, SLC34A2 solute carrier Tamily 34 (sodium phosphate). member 2, type
li sodium-dependent phosphate frangporter 3b):

{7) Sema 5b (FLJ10372, KIAA1445, Mm 42015, SEMASE. SEMAG, Semaphorin 5b Hlog, sema
domain, seven thrombospondin repeats {tvpe 1 and type 1-ike), fransmembrane domain (TM) and
short cvioplasmic domain, (semaphorini 58B);

{8) PSCA hlg (2700050C12Rik, C530008016RIk, RIKEN cDNA 2700050C12, RIKEN cDNA
2700050C12 genel;

{9} ETBR (Endothslin tvpe B receptor);

{10y MSG783 (RNF124, hvpothetical protein FLJ20315);

(11 STEAPZ (HGNC 8639, IPCA-1, PCANAP1, STAMP1, STEAPZ, STMP, prosiate cancer
associated gene 1, prostate cancer associated protein 1, six iransrasmbrane epithelial antigen of
prostate 2. six transmembrane prostate protein):

(12) TroM4 (BR22450, FLJ20041, TRPM4, TRPM4B, transient receptor potential cation channel
subfamily M. member 43;

{13} CRIPTO (CR, CR1, CRGF, CRIPTO, TDGF 1. feratocarcinoma-derived growth factor):

(14) CD21 (CRZ {Complement receptor 2) or C3DR (C3d/Epstein Barr virus receptor) or Hs 73782):

(15 CD78b (CD79R. CO7988. IGh immunoalobulin-associated beta), B29):

—
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(16) FcRH2 (IFGP4, IRTA4. SPAP1A (SHZ domain containing phosphatase anchor protein 1a),
SPAP1B, SPAP1CY

(17) HER2;
(181 NCA,;

(19) MDP;

(20} IL20R¢;
{21} Brevican;
(22) EphB2R;
(23) ASLGE59;
(24 PSCA;
(25) GEDA,;

(26 BAFF-R (B cell-activating factor receptor, BLVS recepior 3, BR3):

(27 CD22 (B-cell receptor CD22-B isoform):

(28) CD78a (CD78A. CD7%¢. immunogiobulin-associated aiphal:

{29y CXCRS5 {Burkitt's lymphoma recepior 1}

(30) HEA-DOB (Beta subunit of MHC class H molecule {la antigen)y;

(31} P2XE {(Purinergic recsplor P2X ligand-gated ion channel 5);

(32} CD72 (B-cell differentiation anfigen CD72. Lvb-2):

(33} LY64 (Lymphocyte antigen 64 (RP105). type | membrane protein of the leucine rich repeat (LRR)
family);

{34) FcRH1 (Fe receptor-like protein 1)

(35} IRTAZ (Immunoglobulin superfamily receptor ranslocation associated 2): and

o
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(38) TENBZ (putative ransmembrane proteoglycan); and

p is aninteger from 1 {0 8.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Figure 1 shows in a graph form the stability of the compound 2 shown in
Table 1 at pH 5.2 wherein in (Y) axis there is the percentage amount of the compound of the
formula (ITA) as defined below, and in (X) axis the time in hours. This graph demonstrates
the acid-sensitivity of the acetalic bound of the invention as indicated by the increased release
of the free compound of the formula (I1A) from the conjugate under acid pH.

10639} Figure 2 shows an exemplary process to prepare Formula la compounds by
reacting anthracycline derivative Formula II with vinyl ether compounds (X) or (IX) to give
acetal compound (XI), hydrolysis to a carboxy compound (XII), and activation to form an N-
hydroxy succinimide (NHS) ester (XIII), ready for conjugation with a carrier compound.
[0040] Figure 3a shows an exemplary process to prepare Formula la compounds by
reaction of activated N-hydroxy succinimide (NHS) ester (XIII) with amino-thiol reagent
(XXI) to give XXII which can be reacted with pyridyl-disulfide carrier (T) intermediate (V)

to give disulfide linked anthracycline derivative conjugate (la), or reacted with maleimide

[=d



CLAIMS

i. An anpthracychine derivative conjugate of formuia (1) or furmula (1)
{‘A’nt"‘}—“z"}m -T (I)

Ant-L-Z-0 (")

or a pharmaceutical acceptable salt thereof, wherein

Ant is an anthracycline derivative residue,

L is a Hinker,

Z 1% a spacer.

m is an integer of from 1 to 30.

T is a carrier selected from protein, peptide. monoclo or polyclonal antibody or a

chemically modified derivative thereof suitable to be attached to the [ Ant-L-Z-] moiety or

moieties, or a polvmeric carrier, and
(18 a hydrogen atom, C;-Ce alkyl. C+-Cq cygloalkyl, phenyl or benzyl group;

and the Ant can be released 1o give an anthracycline derivative of formula (Th

wherein Ry is & hydrogen atom, hydroxy or methoxy group and Ry is a C-Ce alkoxy

group, or a pharmaCeutically acceptable salt thereof.
2. in anthracycline derivative conjugate of formula (13 or formula (1M or a
pharmaceuidal acceptable salt thereof, according to Claim 1, wherein the spacer Z is selected

from

) ~NH-.
b} -S-,
¢} aminoalkylene, thivalkylene, aminocycloatkylene or thiocycloalkylene bearing a

further thiol or amino group or a carboxylic residue, or

ot
(3]
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d) & peptidic residue which is able to tether the L; linker to the T cammier by forming
ammde bonds or disulfide bonds.

3. Ax anthracyeling derivative conjugate of formula (1) or 2 pharmaceutical
accepnable sall thereof according w Clatm 1, whersin the carvier T s selected from &
polycional antibody or fragment thereof comprising an antigen binding sitc whicl is€apable
of binding 10 a tumor associated antigen: a monoctonal antibody or fragment therdof
comprising an antigen binding site which is capable of binding to an antigen preferentially or
selectively expressed on mmor cell populations: a natwral or recombinant pgptide or protein
which is capable of preferentially or selectively binding 10 2 tumor cell; 4r a chemically
modificd derivative thereof suitable to be attached 1o the {Ant-L-Z-] Mmoiety or moieties, ora
natural or svnthetic polymeric carrier.

4, The anthracychine derivative conyugates or a phgfmaceutical acceptable salt

thereof according 1o Claim 1 is of formula (Ja}

{ta}

wherein:

Ri. Ry, Z.m and T arg/as defined in Claim 1. and L, is a Hnker of formulta (ITTy or {TV)

O
0~(B )

G
Byl ) vy

whereiB is a C;-C alkylene moiety optionally heteroatom interrupted. and v, 3, k
and y are independently 0 or 1; and the Antis tether 1 the Hinker L, through an acetalic bond
to the prighary alcohol at the C-14 of the formula (13}

3. The anthracychine derivative conjugates or a pharmaccutical acceptable salt
thereof according to Claim 4 wherein the spacer Z 18 selected from:
iy -NH- 50 [-Z-1s-T 38 derived from a carrier of the formula T-[NHjm <

-~

i1y =8 50 [-Z-}u-T s derived from 2 carrier of the formule T-[SHy

(%3
43




ity ~-NH-D-NH-CO- wherein ~D- 18 a C1-Cy alkviene, Ci-Cy cycivalkylene or -D-NH-
is a peptide residue constituted from 1 to 4 amino acids having at feast one free amino group
40 [-Z~1-T 18 derived from a carrier of formula T-{JCOOH ],

v) =NH--CO-NH- whercis -0~ is a C,-Cq altkylenc, C-Cq cycloalkviene or -
is a peptide residue constnwied from | 1o 4 amino acids having at least une free carbdrylic
aroup $0 [-Z-]w-T is derived from a carrier of formula T-{NH:],,

v) -NH-D-N=CH- wherein D~ 15 a C;-Cg alliviene, Ca-Cq cycloalkylere and -D-N- s
a peptide residue constituted from | to 4 amino acids having at least one fro€ amino group so
[-Z-1aT is derived from a carmer of formula T-{CHO ], ;

vij -NH-1-§-CH- wherein -D- is a C:-Cy alkyiene, Ca-Cq cvefbalkyviene or -D-5-is a
peptide residue constituted from 1 10 4 amino acids having at leasyone free thiol group so [-

Z-1m-T 18 derived frome & carrer derivative of formula (V)

vit) -NH-D-8-S- wherein s -D- is a C-Cyalkylene, C3-Cq cyvcloalkyiene or -D-5S- 15 2
peptide residue constituted from 1 to 4 amino Aeids having at {east coe free thiol group so [-

Z-1w~T is derived from a carrier derivative gt formula (VI

{ib)

Lo

ot



wherein Ry and Ry, Z. mrand T are as defined in Claim | and Ls is g linker of formula
(VI or (VHI:

Lt

@]
¢ ] .

V\ ﬁN_g\‘;..ﬂ._(c}.q_? e G (Vill
B 2

O

wherein n is an ixeger from 1w 9.

7. The anthracycline derivative conjugates or a pharmaceutical gteeptable salt

thereof according to Claim 6 wherein
Ly ¢ a finker of formule (VI as defined in Claim 6 and Z 15 s¢fected from:

-[(NHslm s

1) -8- 80 [FZ-10-T 18 dertved from a carrier of the formyfa T-[SH,, ;

iiy -NH-D-NH-CO- whercin —-D- is a C,-Cq alkylene

1Y -NH- 50 [-Z-14-T s derived from a carrier of the formula

1-Ca cvelvalkylene or -D-NH-
18 a peptide residue constituted from 1 to 4 amino acids hg#ing at least one free amino group
H‘}m N

kvlene, Ca-Cyq cycloalkylene or -D-C0-

80 [-Z-1n-T 15 derived from a carrier of formula T-[CO

vy -NWNH-D2-CO-NH- wherein ~-D- s a C,-C,
is a peptide residue constituted from 1 to 4 aming/acids having at least one free carboxylic
group 80 [-Z-1y-T 18 derived from a carrier of formula T-[NH. i, ¢

v} ~NH-D-N=CH- whercin ~D- 15 3/, -Cy, alkylenc, Cx-Cy eycloalkylone or -0-N- is a
septide residue constituted from 1 0 4 ghins acids having at least one free amino group so [-
Z-1m-T is devived from a carrier of fopula T-{CHO], ;

vi) -NH-0-S-CH- wherein £D- is a C-Cg alkylene, Cr-Cy cycloalkyvlene or -D-S- 18 a
peptide residuc constituted fromd ) 10 4 amino acids having at least one free thiol group so |-

Z)m-T 18 derived from a carfier derivative of formula (VY

vit} -WH-D-S-§- wherein is -D- 1s a C,-Cg alkylene, C-Cq cycloalkylene or -D-S-is a
peptde residue constituted from © to 4 amine acids having at least one free thiol group so |-

Z-1n-T i derived from a carrier derivative of formula (Vi

4
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viii) -§-N-NH-CO- wherein -D-Ni3- is a peptide residue constituted from 140 4
amino acids having at least one free amino group;

ix) =S-D-CO-NH- wherein - -D-CO- is a peptide residue constituted from 1 w0 4
amine acids having 2t least one free carboxvlic group:

X ~8-D-Ne=( - wherein —[- 1s 2 ()-C alkylene. C3-Cy eycloalkyliene or -D-N-is a
pepude residue constituted from 1 to 4 amino acids having at Jeast ope free amino group;

%1} 5-1-8-CH- wherein -/3- is a C;-Cq alkeviene, C2-Cq cvoloalkyiene or -/7-S- 15 a
peptide residuc constituted from 1 10 4 aming acids having at [¢ast one free thiol group: and

%) -5-0-S-5- wherein -~ 18 2 C,-Cq alkviene, C:-Q% cycloalkyiene or -[3-S-is a
peptide residue constituied from 1 1o 4 amino acids havipg at least one free thiol group.

8. The anthracycline derivative conjugatgd or a pharmaceutical acceptable salt
thereof according to Claim 6 wherein

L is & lisicer of formula (VI as defingd in Claim 6 and Z 18 selected from:

1} =8~ 50 [-Z-]-T 15 derived from a ¢hrrier of the formula T-{SHm :

1) -S-D-NH-CO- wherein -23-NH»/1s 2 peptide residuc constituted from | to 4 amine
acids having at least one free amino grgup;

i1i}y ~S-10-CO-NH- wherein /~D-CO- is a peptide residue constitured from 110 4
amino acids having ar feast one free carboxylic group,

V) ~S-D-W=C- wherejfs - is 2 C-Cq alkylene, C:-Cy cycloalkviene or -3-N-1s a
peptide residue consututedArom 1 to 4 amino acids having at feast one free amino group:

v} S-I-5-CH- w

erein ~0- 18 a C-Cy alkyiene, Cx-Cy, cycloaltkylene or -D-S-1s a
peptide residue conspiuted from 1 to 4 amino acids having at least one free thiol group: and
vi) ~S—D—S/S— wherein -D- 18 2 C-Cq alkyiene, C:-Cq cycloatkylene or -M-S- s a
peptide residug/constituted from 1w 4 amino acids having at least one free thiol group.
9,

The anthracycline derivative conjugates or a pharmaceutical acceptable salt

thereof agcording to Claim 1 is of formula (I"a) or (I'b):

by
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Sz

ay

phenyt or benzyl group.
10, The anthracycline derivative conjugates or 4 pha

thereof according to Claim 1 wherein L 1s of formula (11123 or {

O
Oi
8

(Va)

wherein v and k are independently 6 or 1/or L is of formula (V1) or (VD
o}
o) >\\

=neptor o, ] o)

0
mm—g——ﬂ—ﬁc%rsw (VI

O

wherein 11 1§ an integer frorg 2 o 5.
11, The polvmeric cptrier according to Claim 3 is polylvsine. polvghnamic acid,
polyaspartic acid and analogyes or derivatives thereof, dextran, potvmeric carbohydrate and
analogues or derivatives thereof] or synthetic copolymers derived from N-(2-
viamide (HPMAY,

12, The /-fmiboéy accordimg to Claim 3 18 anti T-cell antibody T101 Royston, anti
CD3 antibody 9}&“} {Ortho) ATCC CRL 8000, anti CD20 antibody 1gG1 ibritumomab, ant
CD33 amﬂm}h huCD33, anti transforring receptor antbody OKTY (Orthoy ATCC CRL

021, anu

hydroxypropylmetha

le;wma antibody MAb 9.2.27, anti carcinoma markers antibudy which s

sclecied/from the group consisting of anti-CEA 1116 NS-3d ATCC CRL 8019, anti alpha-
fetoptotein OM 3-1.1 ATCC HB 134, 791T/36 Embleton, and B 72.3. anti ovarian carcinome
ibody OVB 3 ATCC HB 9147, anti breast carcinoma antibody, anti bladder carcinoma

1G3.16, anu CanAg antibody huC242 antibody, or anti prostate antibody MLNS91,

[
fe)



3. The peptide or protein according to Claim 3 is FGF, EGF, PDGF, TGF-

ALPHA, ALPHA -MS, Interleukines, Interferones, TNF, melanotropin {MSH). or Mem2.
14, The carrier T-{CHO, sccording to Claim 5 18 dertved from polycional or

monoclonal antibodies baving the carbohydrate molety, preferentially located in the Fe

region, selectively oxidized 1o aldehvde groups by means of chemical or enzymate mlthods.

I3, The anthracycline derivative conjugates according to Claim | are sglected

from compounds wherein

Formula [ is [Am-L-Z-],, -7, and Formula (I") is Ant-L-Z-(J;

Antis a formule ([1ay or (ib);

{Haj

and L, Zm. Q and T are as defined below:

Comp | Formula | Ant | L / Z m: O T
SR A *Ejo‘y NH- 0 H -
2 r e iy “NH- LooHe | -
3 - /ﬁj ~NH- P -

- 0 ‘
H i H
A aedy el
4 ia 6 HNYO f 1 H . i
| o/
S
1 fa | /@ -NH- 6 . Mem?2 |
TS
I Ma "Y\f‘*’\g)‘ NH- 1 H .

P

=Y

R




7 )
.

8 [ .
9 ; .
10 r .
1S Mem2
2, T -
13 J Mem?2 :
14 1 Mcm? |

z ;

16. The anthracyofme dertvative conjugates according to Claim 1 is selected from

the group consisting of
2-[(1-{2-0%x0-2A(28548)2 5.1 2-trihvdroxy-T-methoxy-4- {( 1S 3R 4a5.95 9aR.1 0aS)-

Y-methoxy-1-methyloctahydro-1 H-pyrano[4.3"4,51 1,3 Toxazolo{2,3-¢][ 1 4Joxazin-3-

vHoxy-6,11-digko-1.2.3 4,61 1 -hexahydrotetracen-2-yljethoxy ; cvclohexylioxylacetamide,
N-methyl-2-[(1-{2-0x0-2-{(25,45)-2.5.12-trihydroxy-7-methoxy-4-

IS 3R AZS.98,9aR. 102851 9-methoxy- | -methylociabvdro-1 H-

pyranof4 344,511 Jjoxazolof2 3¢} [ 4]oxazin-3-ylloxy t-6.1 T -dioxo-1.2.3 4.6.11-

hexalvdrotetracen-2-vijethoxy f cvelohexyloxy Jacetamide,

N-benzyl-2-[{1-{2-0x0-2-[(28,45)-2.5 [ 2-rihydroxy-T-methoxy-4-

{{18.3R.4a8.95 9aR. 10a8)-9-methoxy-1 -methvloctahvdro-14-



pyranol4'.3"4.51(1,3}oxazolo[2,3-¢1[ 1. 4Joxazin-3-yljoxy}-6,11-dioxo-1,2.3 4,6.1 §
hexahydrotetracen-2-yllethoxy ! cyelohexyloxylacetamide,
N ~{tert-butoxycarbony] -N N A {2-0%0-2-[(28.45)-2,5, 12 -trihydroxy-7-methoxy
H(1S.3R.4a8.98,9aR,10a8)-9-methoxy- | -methyloctahydro-1H-
pyrano{4'.3"4 5][1.3Joxazolo[2.3-¢][ 1 4Joxazin-3-yljoxy}-6,1 I -dioxo-1.2.3,4,6,1 1~
hexahydrotetracen-2-yljethoxy tcyciohexyhoxylaceryl! -L~lysine,
N-methyl-2-[(6- {2-0x0-2-[(28,45)-2,5. 1 2-trihydroxy-7-methoxy-4-
{[(18.3R 4a5.95,9aR, 10a5)-9-methoxy- 1 -methyloctahydro-1 H-
pyranof{4'3"4.5][1.3Joxazolo{2,.3-c}[ 1. 4]joxazin-3-ylloxy -6, 1 I~dioxo-1 Z,3 4,6,1 1~
hexahydrotetracen-2-vijethoxy! tetrahydro-2H-pyran-2-yHmethoxyjgéetamide,
2-[{6-[2-0x0-2-[(25,45)-2.5.1 2-trihydroxy-T-methoxy-4- {1 § 3R 455 95 9aR,1 0aS)-
9-methoxy-l-methyloctabydro-1 H-pyranol4' 34,51 1.3 Joxazolb[ 2,3-¢)[ | 4 oxazin-3-
yljoxy}-6,11-dioxo-1,2.3.4,6.1] -hexahydrotetracen-2-ylJethéxy ! retrabiydro-2H-pyran-2-
vhimethoxylacetamide,
N-benzvi-2-{(6-{2-0x%0-2-[{25.45)-2.5.1 2 -wihydroxy-7-methoxy-4-
1S3 R 42895, 9aR 10a8)-9-methoxy- 1 -methyloctahvdro-1 -
pyranof[4.3"4,5]{1 3Joxazolo2.3-¢ ][ 1 4JoxazmyB-viloxry| -6,1 1-dioxo-1 2,3 4.6,11-
hexahvdrotetracen-2-vijethoxy ttetrahyvdro-2
N-acetyl-S-(1+ {6-[(2E)-2~{2-hvdr
{H13,3R,4a8 95 9aR, 10a5}-9-methoxy

7-pyran-2-vhimethoxylacetamide,
Ky-1-[(28545%2.5,12-rihydroxy-7-methoxy-4-
-methyloctahvdro-1 H-
pyranoi4'.3%4,51 1.2 oxazolo2,3-c}f1 4joxazin-2-ylloxyi-6,1 1 -dioxo-1.2.3,4.6,1 1-
hexahydrotetracen-2-vljethvlidené thvdrazinyll-6-oxchexyl! -2 5-dioxopyrrohidin-3-y1i-L-
cvsteine,
N -(rert-butoxyearybnyli-No-(1-16-[{2E)-2- {2-hydroxy-1-{{25,45)-2.5,1 2-tribvdroxy-
T-methoxy-4- {H{{15.3R 445 ,95,9aR 10a5)-9-methoxy-1 ~methyio&ahyiir0- 1H-
pyrano{4'.3"4 5113 }0xazolo[2.3-c ¥ 1 4loxazin-3-yiJoxy!-6,11-dioxo-1.2.34.6,11-
hexahydrotetracep-2-vljethylidene  hvdrazinyl]-6-oxohexytl -2 S-dicxopyrrotidin-3-yi-L-
fysing, and

N-aglryl-3-{ {3-[(2E)-2- { 2-hydroxy-1-[(28.45)-2.5.1 2-trihydroxy-7-methoxy-4-




17. A pharmaceutical composition comprising an anthracyceline denvative
conjugate or a pharmaceutically acceptable salt thereof according to Claim 1 and a
pharmaceutically acceptable excipient, carrier or diluernz

18. A method of rreating cancer or cellular proliferation disorders comprising
administering 1 a patient in need thereof a therapeutically effective amoum of an
anthracycline derivative conjugate or & pharmaceutically acceptable salt thereof gécording to
Claim 1. or a pharmaceutical composition according to Claim 17,

19, The cancer according to Claum 18 18 carcinoma which iy selgéted from the
group consistng of bladder, breast, colon. kidney, liver, lung, small cell fung cancer.
esophagus, gali-bladder, ovary, pancreas, stomach, cervix, thyroid. prostate, and skin:
squamous cell carcipoma; hematopotetic tumaors of lymphoid linegée which is selected from
the group consisting of leukaemia, acute lymphocytic lcukaemid, acute lymphoblastic
levkaemia. B-cell lymphoma, T-cell-lymphoma, Hodgkin's [¥mphoma, non-Hodgkin's
lvmphoma, hairy cell lymphoma and Burkett's lymphoma/ hematopoteiic wrnors of myeloid
fineage which is selected from the group consisting of Acute and chronic myelogenous
leukermias, myelodysplastic syndrome and promyeldeyvuc leukaemia; tumors of mesenchymal
origin which 1 selected from the group consistipg of fibrosarcoma and rhabdomyosarcoma;
tumors of the central and peripheral nervous system which is selected from the group
consisting of astrocyioma neuroblastoma, glioma and schwannomas; melanoma, seminomas,
teratocarcinoma, osteosarcoma, xerodepma pigmentosum, keratoxanthoma, thyroid follicular
cancer or Kaposi's sarcoma.

20.  The cellular prolifgration disorders according to Claim 18 is selected from the
group consisting of benign progate hyperplasia, familial adenomatosis polyposis,
neurofibramatosis, psoriasiy, vascular smooth cell proliferation associated with
atherosclerosis, pulmongfy fibrosis, arthritis, glomerutonephritis and post-surgical stenosis
and restenosis.

21, ApAnthracyeline derivative of formula (i)
/ Ant-L—~(Z),~X (Tic)

whetein Ant is selected from the swuctures:

-~

Iy
1
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where the wavy line indicates the attachment to L
L s a linker selected from —N(R -, ~N(R}of Ci—C
alkenylene -, ~N(R)n(Co-Cy alkynylenei~, ~N(R}u(CH,

vieney-, ~N{R 1u(Ca~Cs

H>Op, and the structures;

where the wavy lingk indicate the attachments 1o Ant and Z: and
Z 1s ap opitonal Apacer selected from ~CH2C{O -, ~CHLCHOINR(C-Cry alkylene )~
and the structures;
Q / 0 RZ O
1 LA
;@,NJ\,NY\N
"U\,/ H ;21 LH

]

ZT...._
:
Q g
/ R z"——-g
/o >w
N R
— &
O
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O RZ O
g R\N‘}“?}ZO\ <> ﬁkﬁfﬁkﬁ“g
— %
O

R is H. Ci=~Cyo alkyl, or Ce~Coy arvl;

R'and R” arc independently sclected from an amino acid side chaji:
alkynylenei-, and —(CHyCHRO 0.

misforl:and nis | to6.

22 The anthracychine derivative of claim 21 selected from the structures:

The anthracycline derivatve of claim 22 having the strucrure:

0
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23,
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26.  The anthracycline derivaive of claim 21 having the structure:

i
T



| | { s
O &) OH"O'

™
N 'K/'JN
g

6\
where Z i1s C~C 3 alkylene.

8. The anthracycline derivative of claim 27 having the stpdcture:

30, THe anthracycline derivative of ¢laim 29 having the structure:

183
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The anthracyeline derivative of claim 32 wherein 7' is —(C=C1a alkyleney— .

The anthracycline derivative of claim 32 having the structure:



33, The anthracycline derivative of elaim Z1 whercin R' and R” are independently
selected from bvdrogen, methyl, isopropyl, sobutg,

CH,OH, -CH(OHYCH;, -CHoCH,SCH . -CHyCQONH,, -CHLCOOH, -CHCHLCONH., -
CHACHACOOH, «(CHy laNHCE=ENHINE, -(CH 1-NHy, (CHy WNHCOCH;, (CH WNHCH G,
{CHA2 W NHCOENHINH,, «(CHL 3 NH,. A ZH2 ) NHCOCH. (CH2LNHCHO, -

{CHz s3NHCONH;, ~(CH, ) 2 NHCONHY, ~-CHLCHCH{OH )CHaNH,. 2-pyridyimethyl-, 3-

sec-butyl. benzyl, p-hydroxybenzyl, -

pyridyimethyl-. 4-pyridyimethyi-, phenyvl, cyclohexyl and the following structures:

OH /@

N
~CHy j or %“CHE T
J‘ - 3
H

[#33



36, An anmtibody-drug conjugate compound comprising an antibody covalenthy
attached by a hinker L and an optional spacer Z 10 one or more anthracycline derivative drug

muoictics D, the compound having formuia (Te)
Ab—~(L~Zn-D), Ic
or a pharmaceutically acceptable salt thereof, wherein:

Ab is an antibody;

D is an anthracychine derivative selected from the structures:

where the wavy lines indicate the attachments to D and Z: and




7 is an optional spacer selected from —~CHyC(OY=-, ~CH,C{OYNR(C~Cy; alkylene )~
and the structures.

G

IO

R is H, C~Cys alkyl, or Ce-Cog arvi
R'and R are independently selected from g amino acid side chain:

7! is selected from —(Ci—C)y alkylene)- /~(Cr-Cy alkenyiencj—, ~(Ca~Cy
alkynylene)—, and ~(CH,CH O

mis Oor 1!

B is | to 6 and

p iy an integer from 1 1o &

37.  The antibody-druy/conjugate compound of claim 36 wherein R’ and R” are
independently selected from
hydroxybenzyl, -CHOH. LHIOH)CHx, -CH,CHoSCHa.L -CHLCONH,. -CH.COOH. -
CH,CH,CONH,, ~CHOHCOOH, «(CHa 3 NHCENH)NH,, -(CH, )NH-. -
(CH2):NHCOCH;, -4CH):NHCHO, «(CH,)sNHC(=NH)NH;. ~(CH,)4NH,, -
(CHyNHCOCH Z (CH ) NHCHO, «(CHy :NHCONH,, ~(CH, W NHCONH,, -
CH,CHCH(OH Y CHNH,, 2-pyridylmethyl-, 3-pyridylmethyl-. 4-pyridylmethyi-. phenyl,

wdrogen. methyl, isopropyl. isobuwl, sec-butyl, benzyl, p-

cyclohexyl /nd the following structures:

R
-




38, The amtibody-drug conjugate compound of ¢lgim 36 wherein spacer Z

comprises a para-aminobenzyloxvearbonyl (PAB) group.

39, The antibody-drug conjugate compound of claim 36 wherein lnker—spacer

unit L7 comprises a maleimidocaprovi (MC) eropp.

40.  The antbody-drug conjugate cofipound of claim 36 wherein Z comprises a

vahne-citrulline {ve) group.

41, The anubody-drug conjugate compound of claim 36 wherein Ab 18 an
antibody which binds 10 one or moye fumor-associated antigens or cell-surface receptors
selected from (11-(36%

(1) BMPRIB (bone mg

{2VEIS(LATI, SLCZ

{31 STEAPIL {six trangt

(4) 0772P (CAJ

hogenetic protein receptor-type 1B}
ASTY

embrane epithelial antigen of prostate):
25, MUC16Y

(SYMPF (MPF, MSLN, SMR. megakaryocyte potentiating factor, mesothelin);

trangfnembrane domain (TM) and short cvtoplasmic domain, (semaphorin) 5B);
(8) PSCA hig (2700050C12Rik, C530008016R1k, RIKEN cDNA 2700050C12,
RIKEN cDNA 2700030C 12 gene):



(9) ETBR {Endothelin type B receptor);

(10 MSGTR3 (RNF124 . hypothetical protein FLI20315);

(1LY STEAP2 (HGNC_R639, IPCA-1, PCANAPT, STAMPL, STEAPL, STMP.
prostate cancer associated gene 1. prostate cancer associated protein |, six transmembrgfic
epithelial antigen of prostate 2, six transmembrane prostate protein ),

(123 TrpM4 (BR22450, FLI20041, TRPM4, TRPM4B, transient receptor potential
cation channel, subfamily M. member 4);

{13y CRIPTO (CR, CR1, CRGF, CRIPTO. TDGF I, teratocarcinomg-derived growth
factor);

(143 CD21 (CR2 (Complement receptor 21 or CIDR (C3d/Epsfein Barr virus
receptor) or He 73792):

{15} CD79b (CD798, CD798, 1Gh (immunoglobulin-asdociated beta), B29),

(16) FcRH2 (JFGP4, IRTA4, SPAPIA (SH2 domaiy
prowein 1a}, SPAPIB, SPAPICY:

(17 HERZ2;

(18} NCA;

{191 MDP:

(201 1L20Ra;

containing phosphatase anchor

{211 Brevican;
{227 EphB2R;
(237 ASLG6E59;
(243 PSCA;
{251 GEDA:
(26) BAFF-R (B coft -activating factor receptor, BLyS recepror 3. BR3 )
(271 CD22 {B-c¢dl receptor CD22-B isoform);
{28) CD79a (CD79A, CD79¢, immunoglobulin-associated alpha;
(29) CXCRS (Burkitt's lymphoma receptor 1)
(30 H
(31
/2) CD72 (B-cell differentiation antigen CD72, Lyb-2Y;

335 LY64 (Lymphocyte antigen 64 (RP10S), type T membrane protein of the leucine

A-DOB (Beta subunit of MHC class Il molecule (Ia antigen));

2X5 (Purinergic receptor P2X ligand-gated ion channel 5);

righ repeat (LRR ) family):

{34} FcRHI (Fc receptor-like protein 1}




{35y IRTA2 {Immunoglobulin superfamily receptor wanslocation associated 2); and

{36) TENB2 {putative transmembrane proteoglyean),

42, The antibody-drug conjugate compound of claim 36 wherein Ab is a cysiéine-

engineercd antibody.

43, The antibody-drug conjugate compound of claim 36 whercin Ab € an

antibody which binds 1o an ErbB receptor.
44.  The antibody-drug conjugate of claim 43 wherein Ab is tfstuzumab.

45, The antibody-drug conjugate compound of claim 36 Wherein p s 1, 2.3, or 4,

46, The antbody-drug conjugate compound of claim A6 comprising & mixture of
the antibody-drug conjugate compounds, wherein the average/drug oading per antibody in
the mixture of antibody-drug conjugate compounds is about 2 1o about 5.

47 The antibody-drug conjugate compoungd of claim 46 wherein the average drug
Joading per anubody in the mixture of antibody-dryg conjugate compounds is about 3 to
about 4.

48. A pharmacecutical compositiof comprising the antibody-drug conjugate
compound of claim 36 and a pharmaceutigaily acceptable diluent, carrier or excipicnt,

49, The pharmaccutical cofiposition of claim 48 further comprising a
therapeutically effective amount of/a chemotherapeutic agent.

50, A method of wedting cancer comprising administering to a patient the

pharmaceutical compositio

51, The metpdd of claim 50 wherein the patient is administered a

The use of claim 32 wherein the mammal 18 human.

54, Anarticle of mavufacware comprising
an antibody~drug conjugate compound of claim 36:
a comainer: and

a package insert or label indicating that the compound can be used 1o treat cancer.

el

.
w




55, A method of making an antibody-drug conjugate compound comprising
cacting an anthracycline dervative and an antibody Ab to form the antibody-drug conjugarg
compound. wherein the anthracycline derivative has formula (e,

Ant—L—~(Z),~X (licy

where Ant is selected from the structures:

alkenylene ), N(R L Co—Cy alkynvlene -/ ~N(R ), (CH,CH,03,~, and the structures:

1% an optional spacer selected from —CHC(OY-, ~CHLCIOMWRIC ) -Cyy alkylene)—,

and e structures:



X 1» a reactive functional group sclected from maleighde, thiol. amino, bromide. p-
winenesulfonate, indide, hydroxyl. carboxyl. pyridyl disyffide. and N-hydroxysuccinimide;

Ris H, Ci~Cya alkyl, or Co~Cag arvic

R’ and R” are independently selected from #0 amine acid side chain:

7! s sclected from —( C—Cpo alkylene—/—(Co—Cx alkenylene ), ~(Co—Cy
alkynyleney-, and ~(CHCHO Y-,

misQorl:andnis | to6;

the antbody-drug conjugate hat formula Jc:

where Ab is an antibody; and

p 18 an integer fropf | to 8.



CLAIMS

1. An anthracycline derivative of Formuia (lic)
AnteL-(Z)pm-X {Hc)

wherein Ant is selected from the structure:

O CH e

O
WUNTUIN
)
/5

where the wavy line indicates the attachment to L,

L is a linker seiected from -N(R}-, ~-N(R)n(C+-Cy; alkylene)-, -N(R)n(C2-Cs atkenviene)-, -N(R)m(Ca-
Cs alkynyiene)-, -N(R)m(CH,CH,0).~, and the structure:

where the wavy lines indicate the attachments to Ant and Z; and

Z is an optional spacer selected from -CH,C(O)-, -CH,C(O)NR(C+-C; alkylene)-, and the
structures:

O Y

138



X is a reactive functional group selected from maieimide, thiol, amino, bromide, p-
toluenesulfonate, iodide, hydroxyl, carboxyl, pyridyt disulfide, and N-hydroxysuccinimide;

R is H, C4-C12 alkyl, or Cs-Cyp aryi;
R and R? are independently selected from an amino acid side chain;

Z' is selected from -(C4-Cy, alkylene)-, -(C,-Cg alkenylene)-, -(C,-Cgalkynylene)-, and -
(CHLCH,0):

mis Qor1;and
nis 1 to 6;

or wherein the anthracycline derivative is selected from the structures:

o

139



where Z is C1-Cy, alkylene,

140



and

141



2. The anthracycline derivative of claim 1, wherein R is H or C4-Cy, alkyl.

3. The anthracycline derivative of claim 1, having the siructure:

142



4. The anthracycline derivative according to claim 1,
wherein R' and R? are independently selected from hydrogen, methyl, isopropyt,
iscbutyl, sec-butyl, benzyl, p-hydroxybenzyl, ~-CH,OH, -CH{OH)CH;5, -CH,CH,SCH;,
-CH,CONH,, -CH,COOH, -CH,CH,CONH,, ~CH,CHL,COOH, -(CH,)sNHC(=NH)INH,,
~(CHy)aNH;, -(CH,}sNHCOCH;, (CH,)sNHCHO, ~(CH2 ) NHC(=NH)INH,, ~«(CH,)NH,,
~{CH ) NHCQCH;, ~(CH ) MNHCHO, (CH,)aNHCONH;, (CH),NHCONH,,
-CH,CH,CH(OH)CH,NH,, 2-pyridyimethyl-, 3-pyridyimethyl-, 4-pyridylmethyl-, phanyl,
cyciohexyl, and the following structures:

“"%,/\/O : “L{\/Oof s
LSO CC
*

ol

N )
~CH,~{ Y o % “CHa(O
N7 /
g , HO y ,

Y
S A
H

5. An antibody-drug conjugate compound comprising an antibody covalently attached by a linker L

and an optional spacer Z to one or more anthracycline derivative drug moieties D, the compound
having Formula (ic}

Ab~(Z-L-D), lc
or a pharmaceutically acceptable salit thereof, wherein:

Ab is an.antibody which binds to one or more tumor-associated antigens or cell-surface receptors
selected from (1)-(36):

(1) BMPR1B (bone morphogenetic protein receptor-type I1B);

(2) E16 (LAT1, SLCTAS);

143



(3) STEAP1 {six transmembrane epithelial antigen of prostate);
(4) 0772P (CA125, MUC16);
(5) MPF (MPF, MSLN, SMR, megakaryocyte potentiating factor, mesothelin);

(8) Napi3b (NAPI-38, NPTHb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2,
type Il sodium-dependent phosphate transporter 3b);

(7) Sema 5b (FLJ10372, KIAA1445, Mm.42015, SEMASB, SEMAG, Semaphorin 5b Hiog, sema
domain, seven thrombospondin repeats (type 1 and type 1-like), transmembrane domain (TM)

and short cytoplasmic domain, (semaphorin) 58);

(8) PSCA hig (2700050C12Rik, C530008016Rik, RIKEN cDNA 2700050C12, RIKEN cDNA
2700050C12 gene);

(9) ETBR (Endothelin type B receptor);

(10} M8G783 (RNF 124, hypothetical protein FLJ20315);

{11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAPZ, STMP, prostate cancer
associated gene 1, prostate cancer associated protein 1, six transmembrane epithelial antigen of

prostate 2, six transmembrane prostate protein);

(12) TrpM4 (BR22450, FLJ20041, TRPM4, TRPM4B, transient receptor potentia!/cation channel,
subfamily M, member 4);

(13) CRIPTO (CR, CR1, CRGF, CRIPTO, TDGF1, teratocarcinoma-derived growth factor);

(14) CD21 (CR2 {Complement receptor 2 or C3DR (C3d/Epstein Barr virus receptor) or Hs
73792),

(156) CD79b (CD79B, CD79B, IGb (immunogiobulin-associated beta), B29);

(18) FcRH2 (IFGP4, IRTA4, SPAP1A (SH2 domain containing phosphatase anchor protein 1a),
SPAP1B, SPAP1C);

(17) HER2;
(18) NCA:
(19) MDP;
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(20) IL.20Rq;

(21) Brevican;

(22) EphB2R;

(23) ASLG659;

(24) PSCA;

(25) GEDA;

(26) BAFF-R (B cell -activating factor receptor, BLyS receptor 3, BR3);
(27) CD22 (B-cell receptor CD22-B isoform);

(28) CD79a {(CD78A, CD79q, immunoglobulin-associated alpha);
(29) CXCRS (Burkitt's lymphoma receptor 1);

(30) HLA-DOB (Beta subunit of MHC class Il molecule (la antigen));
{31) P2X5 (Purinergic receptor P2X ligand-gated ion channel 5);
(32) CD72 (B-cell differentiation antigen CD72, Lyb-2);

(33) LYB4 (Lymphocyte antigen 64 (RP105), type | membrane p!‘otein of the leucine rich repeat
(LRR) family);

(34) FcRH1 (Fc receptor-like protein 1};
(35) IRTA2 {Immunoglobulin superfamily receptor transiocation associated 2); and
(38) TENB2 (putative transmembrane proteoglycan);

D is an anthracycline derivative selected from the structure:
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where the wavy line indicates the attachment to L;

L is a linker selected from -N(R)-, -N(R)(C4-C4, alkylene}-, -N(R)(C,-Cg alkenylene)-, -N(R}(Co-
Cg alkynylene)-, -N(R)m(CH,CH,0),-, and the structure:

N“”z?
A

where the wavy lines indicate the attachments to D and Z; and

Z is an optional spacer selected from -CH,C(O})-, -CH,C(O)NR(C4-C, atkylene)-, and the
structures:

RZ
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Ris H, C-Cy, alkyl, or Cs-Cyp aryi;

R" and R? are independently selected from hydrogen, methyl, isopropyl, isobutyl, sec-butyl,
benzyl, p-hydroxybenzyl, ~-CH,OH, -CH(OH)CH3;, -CH,CH,SCH,,~CHCONH,, -CH,COOH, -
CH,CH,CONH,, ~CH,CHCOOH, -(CH2)sNHC(=NHINH,,-(CH)sNR,, {(CH2)sNHCOCH,, -
{CH,)sNHCHO, ~(CH,),NHC(=NH)NH,, «(CHj)aNH;, -(CH,) NHCOCH,, (CHZ ) NHCHO, -
{CH,)sNHCONH,, «(CH,)y,NHCONH,,-CH,CH,CH(OH)CH,NH,, 2-pyridylmethyi-, 3-pyridyimethyi-,
4-pyridyimethyl-, phenyl, cyclohexyl, and the foliowing structures:

O %NO .
L0

%-—CHZ-{N\ )"3 or % "CHz[Q

N
H

e

Z" is selected from -(C-C; alkylene)-, -(C2-Cq alkenylene)-, -(C,-Csalkynylene)-, and
{CHCH0),r,

mis Oort;
nis 1 to 6; and

p is an integer from 1 to 8.

147



©

10.

11.

12.

13.

14.

18.

16.

The antibody-drug conjugate compound according to claim 5, wherein;
spacer Z comprises a para—aminobenzyloxyéarbonyE {(PAB) group;
or Z comprises a valine-citrulline (vc) group.

The antibody-drug conjugate compound according to claim 5, wherein Ab is a
cysteine-engineered antibody. *

The antibody-drug conjugate compound according to claim 5, wherein Ab is an
antibody which binds fo an ErbB receptor.

The antibody-drug conjugate compound according to claim 8, wherein Ab is
trastuzumab.

The antibody-drug conjugate compound according o claim 5, whereinpis 1, 2, 3, or 4.
The antibody-drug conjugate compound according to claim 5, comprising a mixture of
the antibody-drug conjugate compounds, wherein the average drug loading per
antibody in the mixture of antibody-drug conjugate compounds is about 2 to about 5.

A pharmaceutical composition comprising the antibody-drug conjugate compound

according to any one of claims 5 to 11 and a pharmaceutically acceptable diluent,
carrier or excipient.

The pharmaceutical composition of claim 12, further comprising a therapeutically
effective amount of a chemotherapeuiic agent.

Use of an antibody-drug conjugate compound according {o any one of claims 5 to 11
in the manufacture of a medicament for the treatment of cancer in a mammal.

An antibody-drug conjugate compound according to any one of claims 5 to 11 for use
in a method for treating cancer.

A method of making an antibody-drug conjugate compound comprising reacting an
anthracycline derivative and an antibody Ab to form the antibody-drug conjugate

compound, wherein the anthracyciine derivative has Formula (lic):

Ant-L~(Z)m-X (i)
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where Ant is selected from the structure:

where the wavy line indicates the attachment to L,
L is a linker selected from -N(R})-, -N(R)(C4-C+, alkylene)-, -N(R),(C,-Cs alkenylene)-, -N(R)(Co-
Cg alkynylene)~, -N{R){CH,CH,0),-, and the structure:

K\N /'de
Lez - N\/j
where the wavy lines indicate the attachments to Ant and Z; and
Z is an optional spacer selected from -CH,C{O})-, -CHC{O)NR(C,-Cy; alkylene)-, and the
structures:

Q q R2
%Mﬁ))\:dfﬁif“ g
Sen

_~<: g R

T
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Xis a reactive functional group selected from maleimide, thiol, amino, bromide, p-
toluenesulfonate, iodide, hydroxyl, carboxyl, pyridyl disulfide, and N-hydroxysuccinimide;
Ris H, C+4~Cyy alkyl, or C4-Cqq arvt;

R' and R? are independently selected from an aminoc acid side chain;

7' is selected from -(C4-Cyz alkylene)-, -(C,-Cy alkenylene)-, -(Co-Cy alkynylene)-, and
A(CHRCHL0),-,

misOor1;andnis 1 to 6,

the antibody-drug conjugate has formula lc:

Ab~(Z-L-D)p tc
wherein D is Ant;
where Ab is an antibody which binds to one or more tumor-associated antigens or cell-surface
receptors selected from (1)-(36):
(1) BMPR1B (bone morphogenetic protein receptor-type IB);
(2) E16 (LAT1, SLCTAS);
(3) STEAP1 (six transmembrane epithelial antigen of prostate);
(4) 0772P (CA125, MUC16);

(5) MPF (MPF, MSLN, SMR, megakaryocyte potentiating factor, mesothelin);

(6) Napi3b (NAPI-3B, NPTHb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2,
type 1i sodium-dependent phosphate transporter 3b);

(7) Sema 5b (FLJ10372, KIAA1445, Mm.42015, SEMASB, SEMAG, Semaphorin 5b Hiog, sema
domain, seven thrombospondin repeats (type 1 and type 1-like), transmembrane domain {TM)

and shori cytoplasmic domain, (semaphorin) 5BY,

{8) PSCA hig (2700050C12Rik, C530008016Rik, RIKEN cDNA 2700050C12, RIKEN cDNA
2700050C12 gene);

(9) ETBR {Endothelin type B receptor);

(10) MSG783 (RNF124, hypothetical protein FLJ20315);
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(11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAPZ2, STMP, prostate cancer
associated gene 1, prostate cancer associated protein 1, six transmembrane epithelial antigen of

prostate 2, six transmembrane prostate protein);

(12) TrpM4 (BR22450, FLJ20041, TRPM4, TRPM4B, transient receptor potential cation channet,
subfamily M, member 4);

{13) CRIPTO (CR, CR1, CRGF, CRIPTO, TDGF1, teratocarcinoma-derived growth factor);

(14) CD21 (CR2 (Complement receptor 2) or C3DR (C3d/Epstein Barr virus receptor) or Hs
73792);

(15) CD79b (CD79B, CDT8B, 1Gb {immunoglobulin-associated beta), B29);

(16) FcRH2 (IFGP4, IRTA4, SPAP1A (SH2 domain containing phosphatase anchor protein 1a),
SPAP1B, SPAP1C);

(17) HERZ;

(18) NCA;

(19) MDP;

(20) IL20Rq;

(21) Brevican;

(22) EphB2R;

(23) ASLGBED;

(24) PSCA;

(25) GEDA;

(26) BAFF-R (B cell-activating factor receptor, BLyS receptor 3, BR3);
(27} CD22 (B-cell receptor CD22-8 isoform);

(28) CD79a (CD79A, CD79q, immunoglobulin-associated aipha);
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(29) cxéRs (Burkitt's lymphoma receptor 1);

(30) HLA-DOB (Beta subunit of MHC class Il molecuie (la antigen));
(31) P2X5 (Purinergic receptor P2X ligand-gated ion channel 5);
(32) CD72 (B-cell differentiation antigen CD72, Lyb-2};

(33) LY64 (Lymphocyte antigen 64 (RP105), type | membrane protein of the leucine rich repeat
(LRR) family);

(34) FoRH1 {Fc receptor-iike protein 1);
(35) IRTAZ2 (Immunoglobulin superfamily receptor transiocation associated 2); and
(36) TENB2 (putative transmembrane proteoglycan); and

p is an integer from 1 to 8.
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