
[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-QF THE INVENTON-

[0017] Provided herein areAn aspect of the present invention is to 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. 

[0018] Also provided hereinAnother aspect is a process for the preparation of such 

conjugates as well as useful intermediates. 

[0019] The conjugates of the present iaventiondisclosure are characterized by the 

formula (I) 

[Ant-L-Z-]m -T (I) 
[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 (II): 

[0027] wherein Ri is hydrogen atom, hydroxy or methoxy group and R2 is a C1-C5 

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. 

[0030] A preferred method of the present inventioadisclosure 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 lymphocytic 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, myelodysplasia 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, teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma, 

thyroid follicular cancer and Kaposi's sarcoma. 

[0031] Another preferred method of the present invcntiondisclosure 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. 

[0032] 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 im^tfieftdisclosure. 

[0033] The present inventiondisciosure also provides a pharmaceutical composition 

comprising an anthracycline derivative conjugate of the formula (I) or a pharmaceutical^ 

acceptable salt thereof and a pharmaceutical^ acceptable excipient or diluent. 

[0034] Provided hereinAn aspect of the invention is an anthracycline derivative of 

formula (lie) 
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wherein Ant is an anthracycline derivative selected from the structures: 

O OH 

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. 

flic) 

•uzv 

wherein Ant is selected from the structure: 

O OH 

.0 

wavv tine indicates 

' 1 1 

inton^un^uin-. 
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N-

lines indicate the attachments to Ant and Z; and 

Z is an optional spacer selected from -CH?C(Q)-. -CHpCCOWRCCi-Ci? alkviene)-. and the structures 

R2 O 

R1 O 

R 

R 

O 

Q. 

R2 0 

a reactive 

is H, C1-C1? alkyl, or OR-( 

Z1 is selected tri- .2i=!inl 

is U or 

n is 1 to 6; 

or 





R 



-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) 

jm ^ j p 

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

one aspect, there is provided 

covaientlv attached by a linker L and an spacer Z to one 

derivative drug moieties D, the compound havir 

-rri 

a pharmaceutically 

ceii-
sei' 

E16 

7H ,r <J 



(3) STEAP1 (six transmembrane epithelial antigen of prostate); 

(4) 0772P (CA125, MUC16); 

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

(6) Napi3b (NAP1-3B, NPTilb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2. type 
II sodium-dependent phosphate transporter 3b); 

(7) Sema 5b (FLJ10372. KIAA1445. Mm.42015, SEMA5B, SEMAG. Semaphorin 5b Hloo. serria 
domain, seven thrombospondin repeats (type 1 and type 1-iike). transmembrane domain (TM) and 
short cytoplasmic domain, (semaphorin) 5B); 

(8) PSCA hiq (2700050C12Rik. C5300Q8016Rik. RIKEN cDNA 270005QC12, RIKEN cDNA 
27Q0050C12 gene); 

(9) ETBR (Endotheiin type B receptor); 

(10) MSG783 (RNF124. hypothetical protein FLJ20315); 

(11) STEAP2 (HGNC 8639. 1PCA-1. PCANAP1, STAMP1. STEAP2, STMP. prostate cancer 
associated gene 1, prostate cancer associated protein 1. six transmembrane epithelial antigen of 
prostate 2. six transmembrane prostate protein); 

(12) TrpM4 (BR2245D. FLJ2Q041. TRPM4. TRPM4B, transient receptor potential cation channel, 
subfamily M. member 4); 

(13) CRiPTQ (CR. CR1, CRGF. CR1PTQ. TDGF1, teratocarcinoma-derived growth factor); 

(14) CD21 (CR2 (Complement receptor 2) or C3DR (C3d/Epstein Barr virus receptor) or Rs 73782); 

(15) CD79b (CD79B. CD79B, IGb (immunoglobuiin-associated beta). B29); 

(21) Brevican; 



(22) EphB2R; 

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

(30) HLA-DOB (Beta subunit of MHC class il molecule (la antigen)); 

(31) P2X5 (Purineraic receptor P2X liqand-qated ion channel 5); 

(32) CD72 (B-ceil differentiation antigen CD72, Lvb-2): 

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

(35) IRTA2 (immunoglobulin super-family receptor translocation associated 2); and 

where the wavy line indicates the attachment to L; 



is a linker se n(CiICT? aikvlene)-. -N(RL(C-;-CP. alkenvlene')-. -NCRLfC?-
CR ai mi un? >CH?0).-,-. and the structure: 

the wavy lines 

Z is an optionai spacer selected from - i~Oi? al 

\ 

0 

y—z1 

\ 

1115=112. r," H 
20_ 

1 , n,2 

benzvl. D-h1 /droxvb enz\ 4. -CH,OH . -CH(Oh i)Cbk -CH.CH.SCH-,,-! ZH.CC )NH,, -< 3H.COOH, -
CH,CH,CO NH-j. -C :H,C H,COOH. -(CH2}3N HCC=NH)NH,.-(CH,UN bk -{C :H2}3NI-ICGCbk -
fCH^NHC HO, -fC H,), NHC(=NH1 iIN!H, -CC -(CH,)MHCC CM,, -(CHoU •JHCHO. -

7,'Ui 1 ? v—• I t ? "> 2- 3-



-CH2^3 to 
is selected from -(Ci-Ci ? aikvlene)-. -(C->-CR aikenvleneK 

?CH?Q)n-. 

'2" 

is 0 or 1 : 

n is 1 to 6; 

p is an integer from 1 to 8. 

is provided a 

conjugate compound as aefmed herein and a 

carrier or excipi 

one aspect, there is proviaed the use of an ant 

defined herein in the manufacture of a medicament for the treatment of cancer in a mammal 

In one aspect, there is provided an antibody-

herein for use in a method for treating cancer. 

fOQ37el In one aspect, there is provided a method of making an antibody-drug conjugate 

compound comprising reacting an anthracyciine 

uoate compound, wherein the anthracvciine derivative has 

-UZL-X (lie) 

selected trom the 
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where the wavv line indicates the attachment to L; 
L is a ii 
OR a 

selected from -N(RK -N(RWCrC» a 

mfCHz 
'2 "^•'8 

lines indicate the attachments to Ant and Z: and 
spacer selected from -CH-

O 
R 

V )~\ 
> ( R 

B 
°0 

11k. 12. 

R2 O 

the structures: 

is a react! i, amino. luenesu 

v is H. 0i-0i9 aikyl. or Op-O?n 
,1 i n 2 :ed from an amino acid side chain: 

is se! '•j-^17 ai 

zQin-, 
is 0 or 1: and n is 1 



he antibody-drug conjugate has formula Ic: 

Ab-(Zm-L-D)n ic_ 

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 morohoaenetic protein receptor-type IB); 

(2) E16 (LAT1. SLC7A5); 

(3) STEAP1 (six transmembrane epithelial antigen of prostate); 

(4) 0772P (CA125, MUC16); 

(5) MPF (MPF, MSLN, SMR. megakaryocyte potentiating factor, mesothelin): 

(6) NapiSb (NAPI-3B. NPTUb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2, type 
li sodium-dependent phosphate transporter 3b); 

(7) Sema 5b (FLJ10372. KIAA1445, Mm.42015. SEMA53, SEMAG, Semaphorin 5b Hiog, sema 
domain, seven thrombospondin repeats (type 1 and type 1-like). transmembrane domain (TM) and 
short cytoplasmic domain, (semaphorin) 5B); 

(8) PSCAhlq (2700050Cl2Rik, C530Q08016Rik, RIKEN cDNA 2700050C12, RIKEN cDNA 
270Q050C12 gene); 

(9) ETBR (Endotheiin type B receptor); 

(10) MSG783 (RNF124. hypothetical protein FLJ20315): 

(11) STEAP2 (HGNC 8639, 1PCA-1.. PCANAP1, STAMP1, STEAP2, SIMP, 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 channel. 
subfamily M. member 4); 

(13) CRIPTQ (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. CD79B. IGb (immunoolobulin-associated beta), B29): 



(16) FcRH2 (IFGP4,1RTA4. SPAP1A (SH2 domain containing phosphatase anchor protein 1a), 
SPAP1B, SPAP1C); 

(17) HER2: 

(18) NCA; 

(19) MDP: 

(20) IL20Ra: 

(21) Brevican; 

(22) EphB2R: 

(23) ASLG659: 

(28) CD79a (CD79A. CD79a, immunoqlobulin-associated alpha): 

(29) CXCR5 (Burkitt's lymphoma receptor 1): 

(30) HLA-DOB (Beta subunit of MHC class II molecule (la antigen)): 

(31) P2X5 (Purineraic receptor P2X liqand-qated ion channel 5): 

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

(33) LY64 (Lymphocyte antigen 64 (RP1Q5). type i membrane protein of the leucine rich repeat (LRR) 
family): 

(34) FcRHI (Fc receptor-like protein 1): 

(35) SRTA2 (Immunoglobulin superfamily receptor translocation associated 2): and 
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(36) TENB2 (putative transmembrane proteoglycan); and 

p is 

BRIEF DESCRIPTION OF THE DRAWINGS 

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 (IIA) 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 (IIA) from the conj ugate under acid pH. 

[0039] 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 (VI) 

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



CLAIMS 

An anthracycline derivative conjugate of formula (I. ) or formula (T} 

[Ant-L-Z-]ni -T (I) 

Ant-L-Z-Q (V) 

or a pharmaceutical acccptable salt thereof, wherein 
Ant is an anthracycline derivative residue, 
L is a linker, 

Z is a spacer. 
m is an integer of from 1 to 30. 

T is a carrier selected from protein, peptide, monoclonal or polyclonal antibody or a 
chemically modified derivative thereof suitable to be attached to the j'Ant-L-Z-] moiety or 
moieties, or a polymeric carrier, and 

0 is a hydrogen atom, Cj-Cf, aikyl. C;.-Q. cyc/oalkyi. phenyl or benzyl group; 
and the Ant can be released to give an antferacvcline derivative of formula {'ID 

O OH 

O 

O 

OH 

.OH 

<») 

wherein Rj is/hydrogen atom, hydroxy or methoxy group and R:, is a CrC= alkoxv 
group, or a pharmaceutically acceptable salt thereof. 

2. anthracycline derivative conjugate of formula (I) or formula (T) or a 
pharmaceutical acceptable salt thereof, according to Claim 1, wherein the. spacer Z is selected 
from 

a) -NH-. 
b)-S-

c) aminoalkylene, thioal.kyl.cne, aminocycloaikylene or thiocycloalkylene bearing a 
further thiol or amino group or a carboxylie residue, or 



d) a peptidic residue which is able to tether ihe Lj linker to the T carrier by forming 

amide bonds or disulfide bonds. 
3. Art anthracycline derivative conjugate of formula (I) or a pharmaceittical 

acceptable salt thereof according to Claim 1, wherein the carrier T is selected from a 
polyclonal antibody or fragment thereof comprising an antigen binding site which is 
of binding to a tumor associated antigen: a monoclonal antibody or fragment thereof 
comprising an antigen binding site which is capable of binding to an antigen preferentially or 
selectively expressed on tumor ceil populations: a natural or recombinant peptide or protein 

which is capable of preferentially or selectively binding to a tumor cell;JST a chemically 
modified derivative thereof suitable to be attached to the [Ant-Li-Z-Lmoiety or moieties, or a 

and y are independently 0 or 1; and the Ant is tether to the linker L; through an acetalic bond 
to the primary alcohol at the C-14 of the formula <1I). 

5. The anthracycline derivative conjugates or a pharmaceutical acceptable salt 
thereof according to Claim 4 wherein the spacer Z is selected from: 

i) -NH- so [-Z-jm-T is derived from a carrier of the formula T-fNHjjm : 
ii) --S- so [~Z-]„i-T is derived from a carrier of the formula T-[SH]1Ti; 



iii) -NH-D-NH-CO- wherein -D- is a Ct-C<> alkylene.. C;«-C$ cycbalkyiene or -D-'NH-
is a peptide residue constituted from 1 to 4 amino acids having at. least one free ammo 

so [-Z-jm-T is derived from a carrier of formula T-[COOH.]m -
iv} -NH-D-CO-N'H- wherein -£>- is a CrQi alkylene. C%-C& cycloalkylene or -0-CO-

is a peptide residue constituted from 1 to 4 amino 'acids having at leas; one free carty&ylic 
group so f-Z-]m-T is derived from a carrier of formula T-[NH?]m 

v) ~NH-0-N=CH- wherein -D~ is a CrC<, alkvlenc, C?-C(, cycloal-kylerfe and -O-N- is 
a peptide residue constituted from i to 4 amino acids having at least one frpe amino group so 

[-Z-]m-T is derived from a carrier of formula T-[CI 
vi) -NH-D-S-CH- wherein -D~ is a Ci-Cs alkylene, C-.-CA cyc)6alkyiene or -D-S- is a 

peptide residue constituted from 1 to 4 amino acids having at leasj/one free thiol group so [-
Z-]m-T is derived from a carrier derivative of formula ( V): 

o 

(V) 

; and 
vii) -NH-/)-S-S- wherein is -O- is a Cj-CVaikyierse, C?-C6 cycloalkylene or -D-S- is a 

peptide residue constituted from 1 to 4 amino i*cids having at least one free thiol group so [-
Z-Jm-T is derived from a carrier derivativepf formula (VI): 

(Vi) 

6. The anthracwiine derivative conjugates or a pharmaceutical acceptable sah 
thereof according to Claim 1. is of formula (lb): 



wherein Rs and R?, Z, m and T are as defined in Claim i. and L? is a linker of formula 

(VI.)} or (VI.1I): 

O 
=N—N 

H 
{CHr.},, —M (Vtl) O 

o 
=N-N* 

H 
•KCH-,)r (Vit 

wherein n is an integer from 1 to 9. 

7. The anthracycline derivative conjugates or a pharmaceutical ^ccptablc salt 

thereof according to Claim 6 wherein 

L? is a linker of formula ( VII ) as defined in Claim 6 and Z is spfected from: 

i) -NH- so i-Z~]m-T is derived from a earner of the formula /f; 

si) -S- so [~Z-3m"T is derived from a carrier of the formula T-[SH],rl ; 

Hi) -NH-D-NH-CO- wherein -D~ is a CrCe, aIkylencyC:-C.6 cycloalkylene or -D-NH-

is a peptide residue constituted from 1 to 4 amino acids having at least one free amino group 

so [-Z-jrr/f is derived from a carricr of formula T-[CO0H]m ; 

iv) -NH-D-CO-INH- wherein -D- is a C]-Cfy/lky)ene, C--C;, cycloalkylene or -D-CO-

is a peptide residue constituted from 1 to 4 amint/acids having at least one free carboxvlic 

group so [-Z-]m-T is derived from a earner of formula T-fNHijm ; 

v) -NH-.D-N=CH- wherein is a/C •, -C(> alkylene, Cx-Q cycloal.kyl.cne or -/>-N- is a 

peptide residue constituted from 1 to 4 amino acids having at least one free amino group so [-

Z-Jm-T is derived from a carrier of formula T-fCHO]m ; 

vi) -N'H-D-S-CH- whcreii\/D- is a CrCe alkylene, C-.-Qv cycloalkylene or -D-S- is a 

peptide residue constituted iron/) to 4 amino acids having at least one free thiol group so [~ 

Z-)„,-T is derived from a car/fer derivative of formula (V): 

0 

(V) 

vii) -NX-£*-S-S- wherein is -D- is a Cr-Cc alkylene, Cy-Ce cycloalkylene or -D-S- is a 

peptide rescue constituted from 1 to 4 amino acids having at least one free thiol group so [-

Z-]m-T i/derived from a carrier derivative of formula (VI}: 



viii) -S-/)-NH-CO- wherein -D-NH- is a peptide residue constituted from 1 
amino acids having at least one free amino group; 

ix) -S-D-CG-NH- wherein - -D-C.O- is a peptide residue constituted f/om 1 to 4 
ammo acids, having at least one free carboxvlic group; 

x) -S-D-NNC- wherein -D- is a Cj-Q alkylene. CVCg cycioalkylenc or -D-N- is a 

peptide residue constituted from 1 to 4 amino acids having at least om free amino group; 
xi) S-/)-S-CH- wherein -D- is a CI-CA alkylene, C?-G, cypfoalkylene or -/>-S- is a 

peptide residue constituted from !. to 4 amino acids having at teast one free thiol group: and 
xii) -S-Z)-S-S- wherein -D- is a CrQ, alkylene, C-;~G{ cycioalkylenc or -D-S- is a 

peptide residue constituted from 1 to 4 amino acids having at least one free thiol group. 
8. The anthracycline derivative conjugate/ or a pharmaceutical acceptable salt 

thereof according to Claim 6 wherein / 
L,2 is a linker of formula (VIII.) as defined in Claim 6 and Z is selected from: 
i ) -S- so f.-Z-}in-T is derived from a ourrier of the formula T-[SH]in: 
ii) -S-D-NH-CO- wherein -D-NHTis a peptide residue constituted from t to 4 amino 

acid^ having at least one free amino gwtp; 
ii? > -S-D-CO-NH- wherein y-D-CQ- is a peptide residue constituted from 1 to 4 

amino acids having at least one free carboxvlic group; 
iv) -S-D-N-C- wherevfi -D- is a CrQ, alkylene, CVQ, cycloalkylene or -D-N- is a 

peptide residue constituted/from i to 4 amino acids having at least one free amino group; 
v) S-D-S-CH- wliercin -B~ is a Ci-C<3 alkylene, C;;-C(, cycioaikylcne or -D-S- is a 

peptide residue constituted from 1 to 4 amino acids having at least one free thiol group: and 
vi) -S-D-S^- wherein -D- is a CVQ, alkylene, G-Cr, cycloalkylene or -D-S- is a 

peptide residuc/constituted from I to 4 amino acids having at least one free thiol group. 
9. / The anthracycline derivative conjugates or a pharmaceutical acceptable salt 

thereof according to Claim 1 is of formula (Fa) or (Tb): 



(i'b) 

wherein L\ U, R5 and Ri are as defined in claim 4 and 6, Z. is -NH-y6r a peptic residue 
constituted from I to 3 ammo acids and Q is hydrogen atom, C1-C& alkvX C^-Cf. cycloalkyl, 
phenyl or benzyl group. 

10. The anthracycline derivative conjugates or a pharmaceutical acceptable salt 
thereof according to Claim i wherein L is of formula fllla ) or f/V'a} 

0 
AX 11 •°"Y 

o (IV©) 

wherein v and k are independently 0 or 1/or L is of formula (VTI) or (Vj.U) 
Q 

O 

O 
:N-N-

H 
-{CH,;—S- (V!ll) 

wherein n is an integer fron/2 to 5. 
11. The polymeric carrier according to Claim 3 is polylysine. polyglmanric acid, 

polyaspartic acid and analogies or derivatives thereof, dextran. polymeric carbohydrate and 
analogues or derivatives thereof; or synthetic copolymers derived from N-(2-
hydroxypropyI)methac*4ylamide (HPMA). 

12. The^ntibody according to Claim 3 is ami T-ccll antibody T101 Royston. arit.i 
CD5 antibody C^Tl (Ortho) ATCC CRL 8000. and CD20 antibody IgGI ibrirumomab, ami 
CD33 antibody huCD33, ami transferring reccptor antibody OKT9 (Ortho) ATCC CRL 
8021, ami .melanoma antibody MAb 9.2.27, anti carcinoma markers antibody which is 
selected'Trom the group consisting of anti-CEA 1116 NS-od ATCC CRL 80! 9, anti alpha-
fetoprotein OM 3-1.1 ATCC HB 134, 7911736 Emblcion, and B 72.3. anti ovarian carcinoma 
apiibody OVB 3 ATCC HB 9147, anti breast carcinoma antibody, ami bladder carcinoma 

1G3.10, anti CaoAg antibody huC242 antibody, or anti prostate antibody MLN591, 



13. The peptide or protein according to Claim 3 is FGF, EOF, PDGF, TGF-
ALPHA, ALPHA -MS, Interieukines, Interferones, TNF. melanotropin (MSB). or Mcrn.2. 

14. The carrier T-[CHO],n according, to Claim 5 is derived from polyclonal or 
monoclonal antibodies having the carbohydrate moiety, preferentially located in the Fc 
region, selectively oxidized to aldehyde groups, by means of chemical or enzymatic Methods. 

15. The anthracycline derivative conjugates according to Claim I are selected 
from compounds wherein 

formula I is [Am-L-Z-]ffi -T, and Formula (F) is .Ant-L-Z-O; 
Ant is a formula (Ha) or (Mb); 

O OH 

OH 

,OH 

OH 0 

X 
0 

/llb> 

O— 

and L. Z m. Q and T are as defined below: 

Comp Formula Ant L / Z m ; Q T" 

F ffa /Q-Jy -NH-

; \ 

l ; H | -

2 F | Oa 
I 

-NH-
i 

1 j CH* -

3 r lly -NH- i .^o -

4 v / Ha 

H f ! i 
! ! 

HNY° M ! H 

V i 
-

5 / ria -NH- 6 ! - ! Mcm2 
; | ) 

F II a -NH~ 1 H 



7 1 
; r 

Ha i 
| 

? 

-NH- 1 1 CH-* | _ 

8 : r ! Ha I 'Yy-o'V1 -NH- i ; / -

9 

: ; H , ,°K 
r | in,: iNr"W-yv "V 

0 

'/ 

-

10 V 

f * 
HN^O 

o^y / 
/\ '• H -

n ! i «b: m/ 6 M.cm2 

12 ; P rib: j;y-v 
/ 
/ HNV ' o 

H -

13 "MiVy S 1 1 Mcm2 

14 1 nb | NH ! 6 ; M.cm2 
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16. The arsthracvyfine derivative conjugates according to Claim 1 is selected from 

the group consisting of / 

2-[( 1- {2-oxo-2T{(25.45>2,5,L2-trihydroxy-7-methoxy-4- {{<\S,lRAzS$S$aRJQaS)-
9-methoxy-1 -mcthvrociahydro-1 //-pyrano[4'.3':4,5][ 1,3}oxazoto[2,3-c][ 1,4]oxazin-3-
vljoxy-6,11 -dia/o-1.2.3,4,6.11 -hexahydrotctraceri-2-y]']ethoxy !• cyclohexyBoxyjacetamide, 

Ar-methy!-2-[( i.- -;2-oxo-2-(t"2S.4,SV2.5.12-tri hyd ro xy- 7 -m efh oxy-4~ 
! [(1S3R.Aj&S)S$&R. 3 0aS)-9-mcthoxy-1 -methyiociahydro-1H-
p\Tano[4/.3':4.5][! .3]oxazok)[2,3"<r][l,43oxazin-3-y!]oxy;--6.11 -dioxo-1,2.3,4.6.11-
hexakydroteiracen-2-ynethoxy' cyclohexyOoxyjacetamidc. 

;V-benzyl-2-[f 1- f2-oxo-2-[C25,4S>2,5.I2-trihydroxy-7-mctboxy-4-
f [(1 S3RAnS,9SS&R. 10a5)-9-methoxy-1 -methyloctahydro-1#-



pyrano[4\3':4,53[l ,3}oxazoIo[2,3-f3[ i ,4]oxazin-3-yl3oxy) -6,1 l-dioxo-1,2.3,4,6,11-
hexahydrotetracen-2-yl]ethoxy'cyc[ohexy])oxy]acctamide, 

/^-(tert-butoxycarbonyO-A*'-![('!- {2-oxo-2-[f2S,45)-2,5,12~trihydroxy-7-methoxy^-
1 ['( 15,3/f,4aS',95',9ay?,l OaS^-methoxy- i -methyloctahydro-I//- / 

pyrano[4\3,:4,53[l,33oxazolo[2.3-c?3[1,4]oxazin-3-yl]oxy}-6J 1 -dioxo-1.2,3,4,6,11- / 
hexahydrotetracen-2-yI3ethoxy}cyclohcxy!)oxy]acetyl] -L-lysinc, / 

;V~methyl-2-[(6-{2~oxO"2-[f2IS,45>2,5.I2-trihydroxy-7-methoxy-4- / 
{[('15,3/^.4aS,,95,9afiJ(ta5)-9-metboxy-] -metfayioctahydro-lH"- / 

pyrano{4'?3,:4,5][K3]oxazalo[2J-f][L4]oxazin-3-yl]oxy} -6J I-dioxo-i>2,3,4,6,11-
hexahydrotetracen-2-yr]ethoxy|- tetrahydro-2A/-pyran-2-yI)methoxy]acetamide, 

2-[(6- £2-oxo-2-[(2S,4^-2,5.12-mhydroxy-7-methoxy-4-{£nS,3/?,4aS.9JS,9a#,10aS)-
9-methoxy-L-methyioctahydro-1//-pyrano[4,l3,:4,5][].,33oxa2ojo{2,3-c"3[ l,4]oxazin-3-
yl}axy| -6,11-dioxo-1,2,3.4,6.11-hcxahydrot.etracen-2-yl3ethoxy/tetrahydro-2//-pyran-2-
y! )m.cthoxy]acetamide, / 

^-beiizyI-2-[(6-i(2-oxo-2-[(25.45)-2,5J2-trihyJroxy-7-methoxy-4" 
f [f I S3RA'aSS)$\9&R, I 0a5}~9~methoxy-1 -methy locmiydro- IM-

pyrano[4',3':4,53[ 1,3]oxazolo[2.3-c}[ 1,4]oxazi!w5-y]}oxy) -6,11-dioxo-1.2,3,4/%! !-
Iiexahydrotetracen-2-yljethoxy;-tetrahydro-2i/-pyran-2-y!}methoxy3acetamide, 

A'-acetyl-S-O- {6-[C2£)-2-!2-bydroi(y-I-[("25',4Sf}-2.5J12-irihydroxy-7-methoxy-4-
{[(1S, 3RA &S 3 S. 9&R, 1 Qai')-9-mcthoxY/i --methyloctahvdro-1H-

pyrarjo[4'..3,:4,5][],33oxazx)]o[2!3-clfi,4]oxaziii-3-yl3oxy}-6,l 1-dioxo-1,2.3,4,6,11-

hexahydrotetracen-2-yi]ethylide»cShydrazinyr]-6-oxohexylS -2.5-dioxopyrrolidin-3-yl)-L-
cysteine, / 

A/"-(/«?rr-butoxycarb6ny])-A^-( 1 - i 6-[{2£)-2-(2-hydroxy-1 -f{2S,45>2.5,12-trihydroxy 
7-methoxy-4- {[(153J?,4a5,9iSV)a/?.10a5')-9-rncthoxy-l -methyloctahvdro-1H-
pyrano[4\3!:4.5][K3}oxazolo[2J-c3[1.4]oxazin-3-yl]oxyI-6;l 1-dioxo-1,2.3.4.6,11-
hexahydrotetrace^-2-yl3ethylideneihydrazinyl]-6-oxohexyl; -2.5-dioxopyrroIidin-3-vl}-L-
lysinc, and / 

N-wfayl-M ,f3-[('2£>2- ! 2-hydroxy-1 -[(2S,4Sh2£.12-trihydroxy-7-methoxv-4-
{[nS3^a&9£,9a/L10a5>9-methoxy-i-methyk>ctahydro-l//-
pyran<)[4',3,:4,5][J ,33oxaz.olo[2,3-^][l .43oxazin-3-yl]oxy 1-6,11 -dioxo-1.2.3.4.6,11-
hexlahydrotctracen-2-yI3ethylidene!-hydrazinyl]-3-oxopropvl}disulfanyl)-L-alaniiie. 



i 7. A pharmaceutical composition comprising an anthracyclinc derivative 
conjugate or a pharmaceutically acceptable salt thereof according to Claim 1 and a / 
pharmaceutically acceptable excipient carrier or diluent. / 

18. A method of treating cancer or cellular proliferation disorders comprising 
administering to a patient in need thereof a therapeutically effective amount of an / 
anthracycline derivative conjugate or a pharmaceutically acceptable salt thereof according to 
Claim I.. or a pharmaceutical composition according to Claim 17, / 

19. The cancer according to Claim 18 is carcinoma which is selocted from the 
group consisting of bladder, breast, colon, kidney, liver, lung, small cell lung cancer, 
esophagus, gall-bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin: 
squamous cell carcinoma; hematopoietic tumors of lymphoid lineage which is selected from 
the group consisting of leukaemia, acute lymphocytic leukaemia, acute lymphoblastic 

leukaemia. B-cell lymphoma, T-cell-iymphoma, Hodgkin's lymphoma, non-Hodgkiifs 
lymphoma, hairy cell lymphoma and Burkctt's lymphoma/hematopoietic tumors of myeloid 
lineage which is selected from the group consisting oficute and chronic myelogenous 
ieukemias, myelodysplasia syndrome and promvej/cytic leukaemia; tumors of mesenchymal 
origin which is selected from the group consisting of fibrosarcoma and rhabdomyosarcoma: 
tumors of the central and peripheral nervous system which is selected from the group 
consisting of astrocytoma neuroblastoma,glioma and schwannomas; melanoma, seminoma, 
teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid follicular 
cancer or Kaposi's sarcoma. / 

20. The cellular proliferation disorders according to Claim 18 is selected from the 

group consisting of benign prostate hyperplasia, familial adenomatosis polyposis, 
neurofibromatosis, psoriasiY vascular smooth cell proliferation associated with 
atherosclerosis, pulmonafy fibrosis, arthritis, glomerulonephritis and post-surgical stenosis 
and restenosis. / 

21. An/anthracyclrne derivative of formula (lie) 

Ant-L-(Z)m-X (lie) 
•ein Ant is selected from the structures: 



where the wavy line indicates the attachment to L; 

L is a linker selected from ~N(R}-, Nf"R)m(C]-Cn altcylene}-, -N(R'jro(C2-~G 

alkenvlene)-. -N(R)m(C?-~Cs alkynvleneK ~N(R WCH, and the structures: 

O' X. 

o / r 

r^rr 
-N. 

where the waw lines, indicate the attachments to Am and Z; and 

Z is an optional^acer selected from -OLCfO)-. -CH'2G0)NR(Cf-Cr> alkylene": 

and the slractures^ 

^ < 5 R —Z1— 5 

o 



X i.s a. reactive functional group selected from maleimidc. thiol, amino, brorrfide. p-

toluenesulfonate, iodide, hydroxy!, carboxyl pyridyl disulfide, and N-hydroxysucciinmide: 

R is H, C1-C12 alkyL or C^-Cy, a 17!; 

R! and R2 arc independently selected from an amino acid side chain; 

Z; is selected from --(Cr-C.^ alkylene)--, ---(Cj-Qc alkenylene)-/. -(C2-C* 

alkynyleneK and -(CH2CH20)n-. 

m is 0 or 1: and n is 1 to 6. 

22. The anthracycline derivative of claim 21 selected from the structures: 

OH 0 
ii 

> 
X

 

(£ 
0H § 

vO. 

O' 

v Vk 

o o 
o 

wherein Z-X is selected f^om: 

.X 
\ 

23 

H 

o /*- o 
The anthracycline derivative of claim 22 having-the structure: 

O 

OH 
•cr Y^N 

o 

o 
A. 

.6 /o OH ~ 

A 
-O 

24. The anthracycline derivative of claim 22 having the structure: 





OH ! 0 

i V0H 

OH | 
V 

0*"^ ) 
"V 

o 

o' 

where Z is Ci-Ci:. alkyiene. 

2X. The anthracycline derivative of claim 27 having the structure: 

a 
29. The anthracvcline denvariv af'claim 21 having the .structure: 

O OH O -2— X 

TKe anthracycline derivative of claim 29 having the structure 



O OH O N"~ P 

31, The anthracvcline derivative of claim 29 bavins the struewe: 

O OH 0 

anthracycline deri* ative of ciaim 29 selected from the structures: 

The anthracycline derivative of claim 32 wherein 7.} is -(Ci-Ci? alkylcnc}-

The anthracvcline derivative of ciaim 32 having the structure: 



R 

35. The anthracycline derivative of claim/] wherein R1 and are independently 
selected from hydrogen... methyl, isopropyL isobum, sec-butyl, benzyl p-hydroxyhenzyi,. -
C-HiOH, "CH(0H)CH3, -CH2CH7SCH,, -CH?OONH2, -CH2COOH, -CH2CH?CONH>. -
CH2CH2COOH, -<CH2|3NHC(=NH)NH2, -CCH2'hNH2, -fCH^NHCOCH*, -(CH2),NHCHO. 
-CCH2UNHC(=NH)NH2, -CCH2)4NH2. ^^NHCOCH?. KCH^NHCBO, -
fCH2),NHCONH2. -(CH2)4NHCONH/-CH2CH2CH(OH)CH2NH2. 2-pyridyimethyi-, 3-
pyridyimethyl-. 4-pyridylmethyi-. phenyl, cyclohexyl. and the following structures: 



36. An antibody-drug conjugate compound comprising an antibody covalcntly 
attached by a linker L and an optional spacer Z to one or more anthracyclinc derivative drug, 
moieties D, the compound having formula (lc) 

Ab-(L-Z m IC 

or a pharmaceuticallv acceptable salt, thereof, wherein: 
Ab is an antibody; 

D is an anthracyclinc derivative sciected from the structures: 

OH 
0 OH 0 

ii / 

| i 1 
/ /OH 

^0 o OH £ 

,0 O 

where the wavv line indicates the/attachment to L: 

L is, a linker selected from -Mm}-, -N(R.WCj-Ci? alkylene'K -NfRj,II(C/.-CV 

aikenyjene t-, -N(R)mCC2~C* aiky/ylcne)-, -NTR)m(CH.?CH ?0h-r.. and the structures: 
r 

r 

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



Z is an optional spacer selected from -CH2C(G)-, -CH2C(0 )NR< C; -CT: alkylene) 

and the structures: 

R is H. Cy-tY.: alkvl, or C6-C>o aryl; / 

R1 and R' are independently selected from amino acid side chain: 

Z1 is selected from -(C;-C|2 alkylene)~/~{Cy~C± alkenyieric)-, ~(Cr-C\ 

alkynvlene'K and -~(CH?CH;i())n-. / 

m is 0 or ]; / 

n is i to 6; and / 

p is an integer from 1 to 8. / 

37. The antibody-drug conjugate compound of claim 36 wherein Rj and R2 are 

independently selected from hydrogen, methyl, isopropyl, isobutyl sec-butyl, benzyl p-

hydroxybenzyl -CH2OHyCH{OHK:H,. -CH2CH?SCH-U -CH2CONH7. -CH2COOH. -

CH2CH2CONH2. -CH2aH2COOH, -{CHi)?NHC(~NH )N H2. -('CH2):,NH2. -

(CH2)3NHCOCH?, 4CH2)?NHCHO, -{CH2)4NHC(-NH)NH2. -(CH2>4NB2. -

(CH2>4NHCOCH/ -CCH2)4NHCHO, -{"CH^.NHCONH,, -(CH2)4.NH€ONH2, -

CH2CH2CH(On)CHN H 2, 2-pyridyImethyi-, 3-pyridy!methy]-. 4-pyridylmethyi-. phenyl, 

cyclohexyl/and the following structures: 



> . / 

-CH,-^ \ 
N' 
H 

or -CH2 

FY/ 

38. The antibody-drug conjugate compound of cl^im 36 wherein spacer Z 
comprises a para-aminobcnzyioxycarbony! (TAB) group. 

39. The antibody-drug conjugate compound of claim 36 wherein linker-spacer 

unit L--Z comprises a maleimidocaproyl (M.C) groi 

40. The antibody-drug conjugate expound of claim 36 wherein Z comprises a 
vaime-citrullme ( vc) group. 

41. The antibody-drug conjugate compound of claim 36 wherein Ab is an 
antibody which binds to one or more/umor-a.ssociated antigens or cell-surface receptors 
selected from (1 )-(36): 

(1) BMPR1B (bone mo^Shogenctic protein receptor-type IB); 
(2) E16 c'LATL SL-C7A5): 

C3> STEAP1. (six transmembrane epithelial antigen of prostate); 
(4) G772P (CA/Q5, M'UCl.6); 

(5) MPF (MrF, MSLN, SMR. raegakaiyocyte potentiating factor, mesothelin); 
(6) Napijb (NAPI-3B, NPTIIb, SLC34A2, solute carrier family 34 (sodium 

phosphate), number 2. type II sodium-dependent phosphate transporter 3b); 
{7VSema 5b (FU10372, K1AA1445, Mm,42015, SEMA5B. SEMAG, Semaphorin 

5b Hlog. sema domain, seven fhrombospondin repeats (type 1 and type 1 -like), 
transmembrane domain (TM) and short cytoplasmic domain, (semaphorin) 5B); 

(8) PSCA hig ('270005(>CI2Rilc C530fi0HCH6Rik, RIK.EN cDNA 2700050C12, 
'RIKEN cDNA 2700050C12 gene); 
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(9) ETBR (Endothclin type B receptor); 

(10) MSG783 (RNF124. hypothetical protein FLJ20315); , 

(i I) STEAP2 (HGNC_K639, IPCA-1, PCANAPI, STAMP 1, STEAP2, STMP. / 

prostate cancer associated gene 1. prostate cancer associated protein S, six. transmembrane 

epithelial antigen of prostate 2, six transmembrane prostate protein.); / 

02) TrpM4 (BR22450, FLJ20041, TRPM.4, TRRM4B. transient rcceptor/orential 

cation channel, subfamily M. member 4); / 

03) CR.IPTO {.CR, CR1, CRGF, CRtPTO. TDGF1, temocairinorrc/dcrived growth 

factor); / 

(14) CD21 (CR2 (Complement receptor 2) or C3DR (C3d/Ep^ein Ban* virus 

receptor) or Hs 73792); / 

(15) CD?9b (CD79B, CD79f3, IGb (imrsunoglobulin-a^ociatcd beta), B29); 

{16) FcRH2 (JFGP4, IRTA4, SPAP1A (SH2 domain/containing phosphatase anchor 

protein la), SPAPIB. SPAP1C); / 

(17) HER.2; / 

(18) NCA; / 

(19) MDP; / 

(20) IL20Ra; / 

(21) Brevican; / 

(22) EphB2R; / 

(23) ASLG659; / 

(24) PSCA; / 

(25) GEDA; / 

(26) BAFF-R (B ceil -activating factor receptor, BLvS receptor 3. BR3); 

(27) CD22 (B~cm receptor CD22-B isoform); 

(28) CD79a 6CD79A, CD79a, i m m u n o g 1 ob u 1 i n - as s oc i at ed alpha); 

(29) CXCR5 (Burkitt's lymphoma receptor 1); 

(30) H/A-DOB (Beta subunit of M.HC class II molecule (la antigen)); 

(3iVr2X5 (Purinergic receptor P2X ligand-gated ion channel 5); 

2) CD72 (B-ccil differentiation antigen CD72, Lyb-2); 

3) LY64 (Lymphocyte antigen 64 (RP105), type 1 membrane protein of the leucine 

repeat (LRR) family); 

(34) FcRHl (Fc receptor-Hke protein 1); 



(35) I.RTA2 (Immunoglobulin superfamiiy receptor translocation associated 2); and 
(36) TENB2 (putative transmembrane proteoglycan), / 

42. The antibody-drug conjugate compound of claim 36 wherein Ab is a cystcinc-
engineered antibody. / 

43. The antibody-drug conjugate compound of ciaim 36 wherein Ab i/an 
antibody which binds to an ErbB receptor. / 

44. The antibody-drug conjugate of claim 43 wherein Ab is trastuzumab. 

45. The antibody-drug conjugate compound of claim 36^herein p is 1. 2, 3. or 4, 

46. The antibody-drug conjugate compound of claim/fa 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 abom 2 to about 5. 

47. The antibody-drug conjugate compountfof claim 46 wherein the average drug 
loading per antibody in the mixture of antibody-dru^conjugate compounds is about 3 to 
about 4. / 

48. A pharmaceutical composition comprising the antibody-drug conjugate 
compound of ciaim 36 and a pharmaceutkJaliy acceptable diluent, carrier or cxcipient. 

49. The pharmaceutical composition of claim 48 further comprising a 
therapeutically effective amount of>a chcmotherapeutic agent. 

50. A method of treating cancer comprising administering to a patient the 
pharmaceutical composition/of claim 48, 

51. 'The method of claim 50 wherein the patient is administered a 
chemotherapeutic a^nt, in combination with the antibody-drag conjugate compound. 

52. TT?e use of an antibody-drug conjugate compound of claim 36 in the 
manufacture of* a medicament for the treatment of cancer in a mammal. 

53/ The use of claim 52 wherein the mammal is human. 

/54. An article of manufacture comprising 
/ an antibody-drug conjugate compound of claim 36; 

/ a container; and 
a package insert or label indicating that the compound can be used to treat cancer. 







CLAIMS 

1. An anthracycline derivative of Formula (lie) 

Ant-L-(Z)m-X (He) 

wherein Ant is selected from the structure: 

0 OH 

0 

where the wavy line indicates the attachment to L; 

L is a iinker selected from -N(R)-, -N(R)m(Ct-C12 alkyiene)-, -N(R)m(C2-C6 alkenylene)-, -N(R)m(C2-
C8 alkynylene)-, -N(R)m(CH2CH20)n-, and the structure: 

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

Z is an optional spacer selected from -CH2C(0)-, -CH2C(0)NR(CrC12 alkyiene)-, and the 
structures: 

R1 O 

138 
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0 

Q O R2 O 

O 

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

R is H, CrCi2 aikyf, or C6-C20 aryi; 

R1 and R2 are independently selected from an amino acid side chain; 

Z1 is selected from -(C-,-C12 alkylene)-, -(C2-C8 alkenylene)-, -(C2-C8aikynylene)-, and -
(CH2CH20)fl-; 

m is 0 or 1; and 

n is 1 to 6; 

or wherein the anthracycline derivative is selected from the structures: 

O OH 0 
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3. The anthracycline derivative of claim 1, having the structure: 

142 



4. The anthracycline derivative according to ciaim 1, 
wherein R1 and R2 are independently selected from hydrogen, methyl, isopropyl, 
isobutyt, sec-butyl, benzyl, p-hydroxybenzyi, ~CH2OH, -CH(OH)CH3, -CH2CH2SCH3, 
-CH2CONH2, -CH2COOH, -CH2CH2CONH2, -CH2CH2COOH, -(CH2)3IMHC(=NH)NH2, 
-(CH2)3NH2, -(CH2)3NHCOCH3, -(CH2)3NHCBO, -fCH2)4NHC(=NH)NH2, ~(CH2)4NH2, 
-{CH2)4NHCOCH3, -(CH2)4NHCHO, ~(CH2)3NHCONH2, -(CH2)4MHCONH2, 
-CH2CH2CH(OH)CH2NH2, 2-pyridylmethyh 3-pyridylmethyl-, 4-pyridylmethy!-, phenyl, 
cyciohexyi, and the following structures: 

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-(Zm-L-D)D Ic 

or a pharmaceutical^ acceptable sait thereof, wherein: 

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

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

(2) E16 (LAT1, SLC7A5); 

143 



(3) STEAP1 (six transmembrane epitheiial antigen of prostate); 

(4) 0772P (CA125, MUC16); 

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

(6) Napi3b (NAPi-33, NPTIIb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2, 

type II sodium-dependent phosphate transporter 3b); 

(7) Sema 5b (FLJ10372, KIAA1445, Mm.42015, SEMA5B, SEMAG, Semaphorin 5b Hlog, sema 

domain, seven thrombospondin repeats (type 1 and type 1-iike), transmembrane domain (TM) 

and short cytoplasmic domain, (semaphorin) 5B); 

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

2700050C12 gene); 

(9) ETBR (Endothelin type B receptor); 

(10) MSG783 (RNF124, hypothetical protein FLJ20315); 

(11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAP2, STMP, prostate cancer 

associated gene 1, prostate cancer associated protein 1, six transmembrane epitheiial antigen of 

prostate 2, six transmembrane prostate protein); 

(12) TrpM4 (BR22450, FLJ20041, 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 receptor 2) or C3DR (C3d/Epstein Barr virus receptor) or Hs 

73792); 

(15) CD79b (CD79B, CD79f3, IGb (immunogiobulin-associated beta), B29); 

(16) FcRH2 (tFGP4, IRTA4, SPAP1A (SH2 domain containing phosphatase anchor protein 1 a), 

SPAP1B, SPAP1C); 

(17) HER2; 

(18) NCA; 

(19) MDP; 
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(20) IL20Ra; 

(21) Brevican; 

(22) EphB2R; 

(23) ASLG659; 

(24) PSGA; 

(25) GEDA; 

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

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

(28) CD79a (CD79A, CD79a, immunogiobulin-associated alpha); 

(29) CXCR5 (Burkitt's lymphoma receptor 1); 

(30) HLA-DOB (Beta subunit of MHC class II molecule (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 I membrane protein of the leucine rich repeat 
(LRR) family); 

(34) FcRH1 (Fc receptor-like protein 1); 

(35) IRTA2 (Immunoglobulin superfamiiy receptor translocation associated 2); and 

(36) TENB2 (putative transmembrane proteoglycan); 

D is an anthracycline derivative selected from the structure: 
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O OH 

where the wavy line indicates the attachment to L; 

L is a linker selected from -N(R)-, -N(R)m(CrC12 alkylene)-, -N{R)m{C2-Cs alkenylene)-, -N(R)m(C2-

C8 aikynylene)-, -N(R)m(CH2CH20)n-, and the structure: 

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

Z is an optional spacer selected from -CH2C(0}~, -CH2C{0)NR(CrC12 alkylene)-, and the 

structures: 

R1 O 



o 

R is H, C1-C12 alkyl, or C6-C2o aryl; 

R1 and R2 are independently selected from hydrogen, methyl, isopropyl, isobutyl, sec-butyl, 

benzyl, p-hydroxybenzyl, -CH2OH, -CH(OH)CH3, -CH2CH2SCH3,-CH2CONH2, -CH2COOH, -

CH2CH2CONH2, -CH2CH2COOH, -(CH2)3NHC(=NH)NH2,-(CH2)3NH2, -{CH2)3NHCOCH3, -

(CH2)3NHCHO, -{CH2)4NHC(=NH)NH2, -(CH2)4NH2, -(CH2)4NHCOCH3, -{CH2)„NHCHO, -

{CH2)3NHCONH2, -(CH2)4NHCONH2,-CH2CH2CH(OH)CH2NH2, 2-pyridylmethyl-, 3-pyridyimethyh 
4-pyridyimethyl-, phenyl, cyclohexyl, and the following structures: 

Z1 is selected from -(C1-C12 alkylene)-, -(C2-C8 alkenylene)-, -(C2-C8alkynylene)-, and 

-(CH2CH20)n-( 

m is 0 or 1; 

n is 1 to 6; and 

p is an integer from 1 to 8. 

H 

147 



6. The antibody-drug conjugate compound according to claim 5, wherein: 

spacer Z comprises a para-aminobenzyloxycarbonyl (PAB) group; 

or Z comprises a valine-citruiline (vc) group. 

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

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

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

10. The antibody-drug conjugate compound according to ciaim 5, wherein p is 1, 2, 3, or 4. 

11. The antibody-drug conjugate compound according to ciaim 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. 

12. A pharmaceutical composition comprising the antibody-drug conjugate compound 
according to any one of claims 5 to 11 and a pharmaceutical acceptable diluent, 
carrier or excipient. 

13. The pharmaceutical composition of ciaim 12, further comprising a therapeutically 
effective amount of a chemotherapeutic agent. 

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

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

16. 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 anthracycline derivative has Formula (lie): 

Ant-L-(Z)m-X (lie) 
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where Ant is selected from the structure: 
0 OH O 

where the wavy line indicates the attachment to L; 
L is a linker selected from -N(R)-, -N(R)m{C1-C12 alkylene}-, -N(R)m(C2-C8 aikenyiene)-, -N(R)m(C2-
Cg alkynylene)-, -N(R)m{CH2CH20)n-, and the structure: 

where the wavy lines indicate the attachments to Ant and Z; and 
Z is an optional spacer selected from -CH2C(0)-, -CH2C(0)NR(CrC12 alkylene)-, and the 
structures: 

0, 0 R2 O 
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X is a reactive functional group selected from maieimide, thiol, amino, bromide, p-
toluenesulfonate, iodide, hydroxyl, carboxyl, pyridyi disulfide, and N-hydroxysuccinimide; 
R is H, C1-C12 aikyU or C6-C2o aryi; 
R1 and R2 are independently selected from an amino acid side chain; 
Z1 is selected from -(CrCi2 alkyiene)-, -(C2-C8 aikenyiene}-, -(C2~C8alkynylene)-, and 
-(CH2CH20)n-, 
m is 0 or 1; and n is 1 to 6; 
the antibody-drug conjugate has formula ic: 

Ab-(Zm-L-D)p Sc 

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, SLC7A5); 

(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, NPTNb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2, 
type li sodium-dependent phosphate transporter 3b); 

(7) Sema 5b (FLJ10372, KSAA1445, Mm42015, SEMA5B, SEMAG, Semaphorin 5b Hlog, sema 
domain, seven thrombospondin repeats (type 1 and type 1-like), transmembrane domain (TM) 
and short cytoplasmic domain, (semaphorin) 5B); 

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

(9) ETBR (Endothelin type B receptor); 

(10) MSG783 (RNF124, hypothetical protein FU20315); 
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(11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAP2, 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 channei, 
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, CD79£, 1Gb (immunogiobuiin-associated beta), B29); 

(16) FcRH2 (iFGP4, IRTA4, SPAP1A (SH2 domain containing phosphatase anchor protein 1a), 
SPAP1B, SPAP1C); 

(17) HER2; 

(18) NCA; 

(19) MDP; 

(20) IL20Ra; 

(21) Brevican; 

(22) EphB2R; 

(23) ASLG659; 

(24) PSCA; 

(25) GEDA; 

(26) BAFF-R (B ceit-activating factor receptor, BLyS receptor 3, BR3); 

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

(28) CD79a (CD79A, CD79a, immunoglobulin-associated alpha); 
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(29) CXCR5 (Burkitt's iymphoma receptor 1); 

(30) HLA-DOB (Beta subunit of MHC class ii molecuie (la antigen)); 

(31) P2X5 (Purinergic receptor P2X iigand-gated ion channel 5); 

(32) CD72 (B-cell differentiation antigen CD72, Lyb-2); 

(33) LY64 (Lymphocyte antigen 64 (RP105), type I membrane protein of the leucine rich repeat 

(LRR) family); 

(34) FcRHt (Fc receptor-like protein 1); 

(35) IRTA2 (Immunoglobulin superfamily receptor translocation associated 2); and 

(36) TENB2 (putative transmembrane proteoglycan); and 

p is an integer from 1 to 8. 
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