ANTHR.ACYCLINE DERIVATIVE CONJUGATES, PROCESS FORTH EIR PREPARATION AND
THEIR USE AS ANTITUMOR COMPOUNDS CROSS REFERENCE TO RELATED APPLICATIONS
100011This non-provisional application claims the benefit under 35 USG 119(e)of U.S. Provisional
Application Serial No. 61/080,944 filed on 15 July 2008, which is incorporated by reference in entirety.
FIELD OF THE INVENTION 100021The present invention relates to conjugates of therapeutically
usethl anthracycimes with carriers such as polyclonal and monoclonal antibodies, proteins or peptides
of natural or synthetic origin; methods fig their preparation, pharmaceutical composition containing
them and use thereof in treating certain mammalian tumors. The invention also relates to new

anthracycline derl\‘}é\t?\}é%%n\d(tbpﬁ"ewb‘? Ataticr. BACKS ROUND G THEINVERTION
100031Anthracychné’§§? Bhpidticies Wﬁ%%ﬁaﬁ%&h% t H}I&&&@%&F 81{ai2s have indicated that

anthracyclines may operate to kill cells by a number of differeni mechanisms including: 1) intercalation
of the drug molecules into the JNAQfithe.gell therghy,iphibiting RNA-dgpendent nucleic acid
synthesis; 2) production by the drug of free radicals which then react with cellular macromolecules to
cause damdg@io the cellsion@)interactib msofthen dizigumialécuddés withr B Séllimembrdne [see, e.g.,
C. Peterson; et al,.;, TiansnomAnd Steragr O Anthrasyslin,In Expetimental Systems And Human
Leukemia" in Anthrac cI|ne ntibiotics In Cancer Therapy: N.R. Bachur, "Free Radical Damage" id. at
pp.97-102]. 1B‘é’6&?f§%%?‘tﬁ@$ BotokIEsbtential anthracyclines have been used in the treatment of
numerous cancers such as leukemia, garcinoma, ovarian adenocarcinoma and
sarcomas [see e.g., PH.- Wiernik, in Aﬁ%ﬁ?gﬁﬁgegqgﬁm%tatus And New Developments
pCommonly[m:ﬁeq:i anthrawamg;aﬂmﬁl@d@;dﬁm&um@mm‘;@mwmimwubmgnum}d idaunomycin. 100041In
the recent ye ?&CVC 1 Lﬂn\%w chi irlll Xt ltc?‘vXIC} Q&E)E]’!El?cxgllgﬁes I.‘OIE ?dl]tlg Syantt]{%g{%ed For example
nemorublcm 'the an hracycme eriva |ve“ear|ng a ‘substitu morp‘ﬁ ohn rlngﬁlnked to the C-3'

position of th@gﬁfgaﬁ elEtyoh Sg oo pro mishegsdatittrior eethitp. ofesperiirehtal murine tumors
[see: J. W. down,sBigactiva MalaeHesvalGrerskd kantis.curienthwndersinicatphase trials for the

treatment of 100051 e tocellular CaJCLn\? a [see: th SesE, MalotaTC Geroni, Cardiovascular
Toxicology (36077111 72401 AN SUGHESHIpoIRA% ey BE DLs I P&  Eatment of neoplasm and

other disease states Whereln a s%@g@g@b&qul[am ISNSQUEREIQ be eliminated, their therapeutic
efficacy is often limited by the dose-dependent toxicity associated with their administration.

100061 Attefisdito imprave:thedherapeutitheffe ct:of thedeicompdundschavebeery tried
Studies have indicated that anthracyclines may operate to kill cells by a mamber of different
mechanisms including: 13 intercalation of the drug molecules into the DNA of the cell
thereby inhibiting DNA-dependent nucleic acid synthesis; 23 production by the drug of free
radicals which then react with celiular macromolecules to cause damage to the celis or 3)
interactions of the drug molecules with the cell membrane [see, e.g., C. Peterson et al )"
Transport And Storage Of Anthracveline In Experimenial Systems And Human Leukemia”

in Anthracveline Antibiotics In Cancer Therapy; N.R, Bachur, “Free Radical Damage™ 1d, at

op. 97-102], Because of their ovtotoxic potential anthracyelines have been used in the
treatment of numerous cancers such as feukemia, breast carcinoma, lung carcinoma, ovarian

adenocarcinoma and sarcomas [sec ¢.g.. P.H- Wiernik, in Anthracveline: Current Status And

New Bevelopments p 111 Commonly used anthracyelines include doxorubicin, epirubicin,

tdarubicin and daunomycin.

16004} In the recent vears many new highly cytotoxic anthracyclines have been
synthesized. For example nemorubicin, the anthracycline derivative bearing a substituted
morphotino ring linked to the C-37 position of the sugar moiety has shown promising
antitumor activity on expernimental murine tumors [seer J. W, Lown, Bicactive Molecules

{1988y vol 6:55-1017 and i currently under clinical phasc mials for the treatment of

—



by linking the anthracycline to antibodies or to different carriers. An example of an anthracycline
conjugated with antibodies is reported, for example, in EP 0328147 to Bristol Myers, in WO 9202255
to Farmitatia Carlo Erba or in US 5776458 to Pharmacia & Upjohn. 1000710ther interesting tricyclic
morpholino anthracycline derivatives, characterized by high activity, were described and claimed in the
International patent application WO 98/02446 (1997) of M. Caruso et al.. Among these derivatives, a
particularly active compound is PNU-159682, described by Quintieri, L., Geroni, C. et al. in Clinical
Cancer Rese 2005) 8-1617. Co I 5 682-has the formula (11A) as defined
herein below f:}zia’m%ﬁ[he follc% dmc §§%I%éé ;Hg%des&l(yogg %2 ?mﬁt%acgecﬁtghlg%w?vﬁfé,]] ')
0-tetrahydro-6 S oty yd’%wy-s ‘(Wdré%yawé“tyilc)aqcm@th@xy roef[bd 58 Ri4BeIBGaRy | of

OaS)-octahydigsSrmethaxyskraetayllbzpyranold, 34 2loxazolRi.3cilli4lexazin- 8zyl1oxy]-, (85,105)-
(9C1); 10009 5 12 n enedione, 7,8,9, 1 te rahydro 8 11-trihydroxv-8-

phtha
(hydroxyacety1) &rtﬁgth%(} ng’dﬁc(u &SRS gfh”m %{’-?'né‘th sepdependent toxicity
Hpyrano[4',3' M*Watw ﬁIZhQLYG@FﬁMJ]{y)@azm 3-yloxyj-, [IS- 3plxt(..10R*),44,91z,9an.,1 0411 or (4S,1

08)-6,8,11 trlhmde;pxy -84 hydraxyaceipidsdireMerieye 18! 3R ewa. 33 1.083):P-methoxy-
1- methyloct dro-

Hpyrano[4', 3 lé]fflﬁj’o%z&]brff% EEA BRSNS TP S YA PO BR et ARene-5,12- dione.
1001 Olitibodytimerapinhasveendestablished dor thectarg dtedreatment b hatiénts Wwithiidancenoloaical
and analie disgrders, (fearten-Ps {2000). Nature, Reviews lmnwat%sé B 33mnd) ST Nguse of

antibody-drug conjugates (ADC), i.e. immunoconjugates. for the local delivery of cytotoxm or cytostatic
agents, i.e. d%ﬂ&%iklll or iRt tirigrens THB’Hg’éi{Hﬁ‘éf‘ﬂtBlF’E}éﬁ%@ér‘“ﬁé?@‘é‘f%‘d‘é]ﬁ/é‘i?rbﬁﬂthe drug
moiety to tumorsignekintracetiuldrsadbumulatiomtdeneair, whergas:systemigpaidiministration of these
unconjugated,dig agenis may result nunacseniable leuels,plic é%B%&x ig.nermalcells as well as the
tumor cells sought to be ellmlnated (Xie et al (2006) Expert. Opin. Biol. Eller, 6(3) 2%$1-291; Kovtun et al
(2006) CancerRBESH 8821168 fercalir &P u B v} éaﬁééf‘“R%é”Gb(‘ﬂ)@’@?%@ﬂ‘@ﬁf Opin. in Ico
5:543-549: HamanthP2((20Q 08 lmmunmlmmumﬁhemazl 328:BRL,1SyrigesiandiEpenetns (1999)
Anticancer Rgf Qg{%h[ 1‘9 60p,0141. Ma xu{;p1 gd?cacg with minimal toxicity is sought thereby. Efforts to
design and refine ADC have focused on the selectivity of monoclonal antibodies (mAbs) as well as

drug mechanl89%f action’- tiugrliirge g/ ant bW?&fﬁW(%é&lhb}”hﬁH%@ releasing properties
(McDonagh (aQQ@xE‘)I@I@En Eﬂgth@@st@r[@zesm4d@©mnam@}—&@gﬁ)@)mbﬁ@mu@hze&bM 114-124;

Erickson eta! (2006) C. anderson etal ( O I| ancer Res. 11:843-852;
Jeffrey et al (é% Z% W ﬁé}rxﬁ1 Zﬁ %Eglfﬁl 85 am Iéjﬁ%ta%% g ng(“(% Cancer Res.
10:7063-707@?9@%@ m0|ét|’ésﬁm‘féyl<iﬁ<?p§i’t@fﬁerr%VI&G%@W dymb&aﬂéﬁéﬁéc‘téby mechanisms
including tubulinshirdingy DNA&&GQ}D@}@J}&@@Q&&QOJ@%@{ﬂh@QH{Qﬂ 1$ome cytmoxic drugs tend to be
inactive or less actlve W gate to large a,ntllbodLes or protein receptor ligands. 100111The
anthracycline”aaf0g; dox “X‘bz%i‘ﬁr IANRPETNKY 1€ thoudit to interact with DNA by intercalation and
inhibition of tihéflp*lihé?é‘siéﬂiﬁ Ot éﬁrzﬂ/ﬁﬁé topoisdfterase Fiilykichwwinitintdsx@NAvior transcription.

Doxorubicin S%@Q!B%@%h?( {epaisemarase ib. samplex.afterit Ras bipken.the DNA chain for replication,
preventing the DNA doub] hellx from belril%resealed and thereby stopping the process of replication.

Doxorubicin ANH Haiinorubidin (FAUNOMYCING 4FE protstpe Sy totStie HARIFAT BRSatict smthracycline
chemotherapéutics (Sessa et al (2007) Cardiovasc. Toxicol. 7:75-79). Immunoconjugates and
prodrugs of dggpgrubicin apd,dexribicin.have bean:prepared and.ludied (Kraiz,efaj (2006) Current
Med. Chem. 13:477-523; Jeffrey eta' 2006) Bioorganic & Med. Chem. Letters 16:358-362; Torgov etal
(2005) Biocorj CHER- 167178 12 NEG P U AFEoboy Bro s st TACKEC S a9 828834 Dubowchik
eta] (2002) Bioongu&oded3 Chem. Matiers &2:1528+15632 Kingaetal {2002)c). Med. (Them.
£10:4330-434% i 60An LR Theantiesdedwd conivaale BRAGoxpnibieln feacts speglicaly wit

the tumor-associated antigen Lewis-Y and has been evaluatéd in phase 1 and Il Studies (Saleh et al
(2000) J. Clin™tHEHIBYY 82D 88-559 K fieatal (E00)CRITEer I8 A 61 7818 T "HHIERET et al (1999) J.

Clin. Oncology;&%M}%SA&&MZ&M@r@bmllmcamlog&ﬁidim&rm&amaﬂdnﬁkaunomblcm formed by

cyclization on the glycoside amino group, haye great ncy (Acton etal ( ) , (Them.
R A S S R S
doxorubicin vﬂ‘tﬁhé*z"f’ﬁéfﬁBWfﬁéVﬁﬁéﬁhbT@F@lfﬂ bR lycosideramine bf Mekoriicin and

H(31281-291; Kovrun et al (2006) Cancer Res, 66{63:3214-3121; Law ot al (20665 Cancer



has been under clinical evaluation (Grandi et al ( 990) Cancer Treat Rew, 17:133: Ripamonti eta!
(1992) Brit. J. Cancer 65:703; ). including phase 11/1 11 trials for hepatocellular carcinoma (Sun et al
(2003) Proceedings of the American Society for Clinical Oncology 22, Abs | 448: Quintieri (2003)
Proceedings of the American Association of Cancer Research, 44:1st Ed, Abs 4649; Pacciarini el al
(2006) Jour. Clin. Oncology 24:14116) 10013jNemorubicin is named as
(8S,10S)-6,8,11-1rihydroxy-10-B2R,4S,5S,6S)-5-
hydroxy-44(8)-2-methoxymarphgling)-6-methyltetrahydro-2H-pyran-2-ylox %\ -(2- .
hydroxyacety 3h41}{?%%2}’1‘0&%35@;9%]?0%5&5%?1@% r%f%?écge}{ﬁ?g%%{%ﬁ%%wﬁﬁg '@h ejg .(%\?8%08852-90-0.
and has the §trfiéttiferin 010" B 010014 1'98vEral 4ietabblite s sp HieRivrubliein ININELDX) from liver
been charactgrized;dncluding M A 59682.(Quintieri etal(2005)-ClinigabtiancerResearch.

11(41:1608- 1 617: Beulz-Riche ci al (2001,] Fundamental & Clinical Pharmacology, 15(6)h373-378:
U SbCHI G, W S00ArS 5 i

EP 0889898 W8™002/5828 ) ile} %’é%lféij].d 1 g Aégi?%l?ﬁ%r &by thore cytotoxic than

nemorubicin Ehel'ddéntMemnn!vithosandilvasreffelctivisin ivo:tniorenpdBis PNULEE9682 (formula

MA) is nameghas 13l deaminord k- anaal (3)-methyss: (R:HexY=4 smnaipholinyildoxorubicin.
and has the %tructur :000OHOH SOSs OQOH=0

rug mechanism ¢f action, drug—?n King, drug?amibody ratio (loadmg), and drug-releasing
properties (McDonagh (20606) Protein Eng. Design & Sel.; Doronina et al (2006) Bioconj.
Chem. 17:114-124; Erickson et al {2006} Cancer Res. 66(8):1-&; Sanderson et al (J005) Chin,
Cancer Res. 11:843-832; Jeffrey et al (20051 ). Med. Chem. 458:1344.125%; Hambletnt et al
(2004) Clin. Cancer Res. 10:7063-70703. Drug moictics may tmpart their cvtotoxic and
cytostatic effects by mechanisms including tubulin binding, DNA binding, or topoisomerase
inhibition, Some cytotoxic drugs tend o be inactive or less active when conjugated to large
antibodics or protein receptor ligands,
16011] The anthracycline anajog, doxorubicin (ADRIAMYCIN® is thought 1o
mteract with DNA by intercalation and inhibition of the progression of the enzyme
wpoisomerase 11, which unwinds DNA for transeription. Doxorubicin stabilizes the
topoisomerase 1 complex after it bas broken the DNA chain for replication, preventing the
DNA double helix from being resealed and thereby stopping the process of replication.
Doxorabicin and daunorubicin (DAUNOMY CING are prototype cvtotoxic nawral product
anthracvecline chemotherapentics (Sessa et al (2007) Cardiovase. Toxicol. 7:75-79).
Immunoconjugates and prodrags of daunorubicin and doxorubicin have been prepared and
studied (Kratz et ai (2006) Current Med. Chem. 13:477-523: Jeffrey et al (20067 Bicorganic
& Med. Chem. Letters 16:358-362; Torgov et al (2005) Biocon). Chem. 16:717-721; Nagy &t
al {2000} Proc. Natl. Acad. Sci. 97:829-834; Dubowchik et al (2002) Bioorg. & Med. Chen.
Letters 12:1520-1532; King et al (2002} 1. Med. Chem. 43:43306-4343; US 6630579 The
antibody-drug conjugate BR96-doxorubicin reacts specificalty with the rumor-associared
amtigen Lewis-Y and has been evaluated in phase | and I studies (Saleh et al (2000) ). Clin.
Oncology 18:2282-2292: Ajani et al {2000} Cancer Jour. 6:78-81; Tolcher et &l (1999) J,
Clin. Oncology 17:478-484).
{0012} Morpholine analogs of doxorubicin and daunorubicin, formed by cvelization
on the glvcoside aming group, have greater potency (Acton et ai (19847 ), Med. Chem. 638-
645, LIS 4464529, US 4672057, US 53304687, Nemorubicin is a semisynthetic analog of

doxorubicin with & 2-methoxymampholing group on the glycoside aming of doxorubicin and



Ol A 100151Certain PNU-1 59682 antibody-drug conjugates have been described ("NEW/RUHR:IN
METABOLITE AND ANALOG ANTIBODY-DRUG CONJUGATES AND METHODS", PCITITS2009/03
111)9, filed 16 Jan 2000), 00161SUMMARY OF THE INVENTION 1001 71An aspect of the present
invention is to provide new anthraeyeline 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 1001 81Another spec is a process forpreparation of

such conjug les, as We as,use uI mterme ‘?L%ﬁt% i}g}n?gencon e{s of }peﬂresent invention are

characterize ‘By "[:I% formald 3 ALrYtUE e - ein T002TTANE 1S anthra. cycline derivative

residue, 1002211"ie ﬁhﬂé#?i@dﬁ“glzqsn&fgﬁac’éﬁ 10024 deighast intebeie frofarkter30nlnd 100251T
is carrier such:as:a:Rroteineneptide; manegional:erpolystenatantibady ona shemically-modified

derivative the gof s%yt bleuteciu ’?)?ﬁt %Qgc% }%}he [ﬁggk L- ZHI: m |e2/ or moge(tles or a polymeric carrier,
100261characterized | thr Sy LiTe AR/ AthE FESTHGE AT AR r%jﬁtr’eséh §'Can be released
to give an anﬂ‘}ré@yeltrf@dé@ﬂ?)aﬁveieﬁmmdlaflkﬂk y Jour. Clin. Oncology 24:14116;

{0013] Nemorubicin is named as (85,105-6,8, 1 1-trihydroxy-10-({2R,45,55,68)-5-
hydroxy-4-{(S)-2-methoxym o:’phohno)~64m0tl‘1yizctz‘ahydmﬂpryra.nw?,wy]oxy}mﬁm( 2-
hydroxyacetyl)-1-methoxy-7.8.9,10-tetrahvdrotetracene-3,12-dione, with CAS Reg. No.

108852-06-0, and has the structure;

O EY Several metabolites of nemorubicin (MMDX) from liver microsomes have
been charactenzed. including PNU-159682, (Quintieri et al (2005 Clinical Cancer Rescarch,
11{431608-1617; Beulz-Riche ct al (2001 s Fundamentat & Clinical Pharmacology.,
15663:373-37%; EP 088989%; WO 2004/082689; WO 2004/082579). PNU-1539682 was
remarkably more cytotoxic than nemorubicin and doxorubicin in vitro, and was effective in
vivo wumor moedels. PNU-139682 (formula (TTAY is named as 3-deamino-3" 4anhvdro-

[2"(SFmethoxy-3(R)-oxv-4"-morpholinvlidoxorubicin, and has the structure:

1A

i



0 OHO 100271wherein Rl is hydrogen atom, hydroxy or tnethoxy group and R2 is aCL-05 alkoxy
group, or a pharmaceutically acceptable salt thereof. 100281 The anthracycline derivative residue is
tethered to the carrier through a link spacer IL-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 (1t) as defined above, that is the bioactive agent. 100291For example, conjugates
wherein the bond between the anthracycline derivative and the linker is sensitive to acid conditions or
to reducing cgnditions can, release, the. . racycline derivative in the conditions typically encountered
within the celﬁ%j.‘!é., in Iysggg‘riﬁ}a vé’gglgﬁ“fﬁﬁ ﬁsmr%?é”r} S RS 81 (é‘“iﬂl'%%ée/nt invention is to
treat specific/typed ok SaHceY eIt Ut Aotimitéd-{: cardieny duth@s oratder igast, colon,
kidney, liver, Junginaluding-smathgethiung: cances.£50phagus, gall-bladder, ovary, pancreas,
stomach, cervix, thyroid, prostate, and skin, i{}clugin%squamous cell carcinoma; hematopoietic tumors
of lymphoid Imgiaf’de inclugthA%ﬂﬁge%af,%chtevi?n{ﬁ Scitic leukaemia, acute lymphoblastic leukaemia,
B-cell lymphd#ia?|T-cell-lymplhroma; Hodgkntsdymphoma, mondelodgkinisdyriphama;ahairy cell
lymphoma and,Burketts:ympRamashematonsishis, tmers.of mysieid lingade, ipcluding aeute and

chronic myeloaénou§ Ieukemlgs, myelodysplastic syndrome and promyelocytic leukaemia; tumors of
mesenchymaf Brgi aHu BTG T RSBHFSH AT & AHE RS M ST Teiiois Ui B¥htral and
peripheral nersags system, including astrocytoma neuroblastoma, glioma and schwannomas; other
tumors, inclugjipgmelanoma,seminame, ferAlocaIGNME, OSIROSALAMA, Kerederna pigmentosum,
keratoxanthotna, thyroid follicular cancer and Kaposi's sarcoma. 100311Another prefen-ed method of
the present iHVERGH € 4eat specific cellular proliferation disorders such as, for example, benign
prostate hypgspiasia, faniilialadenomatosisppslyposis;heweofibrematosis; paoenasisiaascular smooth
cell proliferation associated with ather%%]!g@ﬁjuhﬂonary filz'](ésis, arthritis, gloinerulonephritis and
postsurgical stenosis and restenosis. e'anthracycline derivative conjugates of the formula (1)
can be prepggddhrough gmpragess consisting of standard synthetic transformations; such process and
the intermed@%?ﬁ used in Sl{ch rocess arc also, provided by the present invention. 100331The present
invention alst provides a’BHAHHACSGHAS CSHBBEREH ¥mprising an anthracycline derivative
conjugate of B 2brmula (1) erfialgharmaceutically acceptable salt thereof and a pharmaceutically
acceptable epgipient or dilyent,,100341An aspect of the invention is an anthracycline derivative of
formula alc Ant-L-(2)",-X(1k) . o
[0624] m 1s anintcger of from 1 1o 30 and
[0025] T 1s carrier such as a protem, peptide, monocional or polyelonal antibody or a
chermically modified dertvative thereof suitable to be attached 1o the [Ant-1.-7-] moiety or
maoieties, or a polvmeric carrier;

[0026] characterized in that the anthracychne derivative residuc that Ant represents

can be released 10 give an anthracyeline derivative of formula (31

O OH O

IS (i
H.C ?‘3’\)
o—S’
O
R2
[0027] wherein Ry s hvdrogen atom, hydroxy or methoxy group and Ra is a C-Cs

alkoxy group, or a pharmaceutically acceptable salt thereof

[aa28] The anthracyeline derivative residue is tethered o the carrier through a linker

£



0 OH =00 zo 100361where the wavy line indicates the attachment to linker L; Z is an optional
spacer; mis 0 or I; X is a reactive functional group; and n is an integer from | to 6. [00371An aspect of
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
0, the compound having formula (Ic) Ab-(L-Z",- or a pharmaceutically acceptable salt thereof,
whereinfrom | to X BRJEF DESCRIPTION OF THE DRAWINGS 100381Figure | shows in a graph

form the Stal{i"a%??ﬁ >.COmpoL Ngluglshown '#n Table Iﬁ%\pH 5.2 whergln m.&\{@rams 'ghegg:- is the

n
3 crween the aninracyciing detiyagve apd the i arnt can be . . .
percentage aI%OUI’Tt (0] € compoun oﬁﬁe ormufa as dehnecp eiow, anain axis the time in

hours. This graptt derdenstrateesthd auidisensitiVity ofthesacetalibrpoatier gk thetirvehtion as indicated
by the increaggd release efithe: free compound,of.theformula (HA) from the conjugate under acid pH.
100391Figur hows an exemplary process to prepare Formula fa compounds by reacting
anthracyclinﬁ(féﬁk/ative FrGIR T with e Jﬁfég&%%p}é’ﬂﬂg%“("x?‘bﬁhfl%‘%gaﬁ?}g“&cetal compound
(X1), hydrolysis tetisiccaxbdry domp eumd: (M) 2aidd activation torfonmirars Nhydroxypsudeinimide (NHS)

ester (KEW. ficagyn{r canUQRton with;r calfiercamnnound, 10040k igurs #a shows an exemplary
process to prepare Formula la compounds by reaction of activated N-hydroxy succinimide (NHS) ester

(Xfil) with aminSt8] Y&4g&ht (XXI) to give XXII which can be reacted with pyridyl-disulfide carrier (T)
intermediate [0#RPto give disutficte:fimkedbdnthtacyciine: deriviativetcorjugateida)ypor abacted with
maleimide mcluding but net limited to: carcinoma such as bladder, breast, colon, kidney, liver, lung,
mncluding small cell fung cancer, esophagus, gali-bladder, ovary, pancreas, stomach, cervix,
thyroid, prostate, and skin, including squamous cell carcinoma; hematopoietic tumors of
lvmphoid neage including leukaemia, acute lymphocitic leukacmia, acute lymphoblastic
leukaemia, B-cell lvmphoma, T-cell-lymphoma, Hedgkin's l[ymphoma, non-Hodgkin's
lymphoma, hairy cell lymphoma and Burkett's lymphoma; bematopolietic tumors of myeloid
lineage, including acute and chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukacmia; tumors of mescachymal ongin, including fibrosarcoma and
rhabdomyosarcoma; tumors of the central and peripheral nervous system, including
astrocytoma neuroblastoma, glioma and schwannomas; other tamors, including melanoma,
seminoma, teratocarcinoema, osteosarcoma, xeroderma pigmentosum, keratoxanthoma,
thyroid follicular cancer and Kapost's sarcoma.

{031} Another preferred method of the present invention is to treat specific cellular
proiiferation disorders such as, for example, benign prostate hyperplasia. familial
adenomatosis polyposis, neurofibromatosis, psoriasis, vascalar smooth cell proliferation
associated with atherosclerosis, pulmonary fibrosis, arthntis, glomerulonephritis and post-
surgical stenosis and restenosis.

10032} The anthracycline derivative conjugates of the formula (13 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 invention.

FO033 The present invention also provides a pharmaceutical composition comprising
an anthracycline derivative conjugate of the formula (1) or 2 pharmaceutically acceptable salt
thereof and a pharmaccutically acceptable cxcipient or diluent,

[6034] An aspect of the invention 18 an anthracyeline denvative of formula (He)

Ant-L—(Z),~X (Ic)



carrier (T) intermediate (XXII) to give maleimide linked anthracycline derivative conjugate (
100411Figure 3b shows exemplary processes to prepare Formula la compounds by reaction of
activated N-hydroxy succinimide (NHS) ester (XIll) with amino-ester reagent (XVIlII), followed by ester
hydrolysis to give carboxy anthracycline derivative (XIX), which can be activated as an NHS ester and
coupled with amino carrier T intermediate, e.g. an antibody, to give amide linked anthracycline
derivative conjugate (la). 10042]Figure 3c shows exemplary processeses to prepare Formula la
compounds ction of activated N-hydroxy succinimide (NHS) ester (XI11) with amino or thiol group
of carrier T (i}f{;ﬁ;.g. ant@gjc@nték Igi\17ed!<3;1fin?l |{(§)}Fed Eéflrc fﬁfb‘z%ﬁﬁg‘ﬁn egétéﬁfUfg(%(%ﬁ})?éc%lg’ﬁ\'/ative conjugate (
la) 100431Figure 4 shows an exemplary p‘i%chss to react an anthracycline derivative (II) with an acyl
hydrazide derivative (XXV) to form hydﬁﬁone (XXVI) followed by conjugation with a carrier T reagent
to give enthracycline derigatingconjqu‘té*(lb). 100441Figure 5a shows exemplary processes: (2a)

reacting an anthracyclinejderiyative hyrazone (XXVI) with ajthiol- ormigo-canier T compound (XIV)
' j [ thragycline derivative hydrazone

to give an anthracys @@
(XXVI) with reagent$ ] Afowe XX\ and /&“bUpling with carboxyl-carrier T
compound (XVII) to give an apthracycline derivative conjigate, (Ilg; and (24) condensation of
deprotected (XXVIII" with aldehydg-carrier T compﬁund (XX to gige anthracycline derivative conjugate
(Ib). 100451Figure 5b shows a plary process: (2c) reacti anthracycline derivative
hydrazone (XXVI) with reagent (XXIX), fallowed by deprotectjon.a ;ﬁpu%ling with amino-canier T
compound to give anthracycline deﬂrivéﬁive onjugate (Ib) 100461Eigure 5¢ shows exemplary
processes: (2e) reacting an anthra@%ﬁhe’&erivative hydrazone (>8?\7iﬂ)\lwf?1 reagent (XXXI) to give
(XXXII), followed by (2e") coupling with pyridyl disulfide carrier compaud (V1) to give anthracycline
derivative conjugate (Ib), and (2el) coupling (XXXII) with maleimide carrier compound (V) to give
anthra(:ycline[é érfﬂ/ative C%E?ﬂcg%ﬁfe“(iwﬁ)%g‘&dﬁb e BASRBHE BN S5 ighdry HroEERS to react an
anthracyclineseherivative) () withsa seylihydrazioe pyrdyhdisulfidei (XXX i')nta form pyridyl disulfide
hydrazone (X¥ashy) followgg.ly. conivgationwith a.cafmier - iragentia giverrnthyacyeline derivative
conjugate (Ih). 100481Figure 7a shows exemplary processeses: (3a) reacting an anthracycline

g . .
derivative (XXX WA S BHIBICE A& SN T8GRI A ATV RS YV ABRe 5 Rl g At AIY; (3b) reacting
an anthracycline: detivativenXdXX iy witho edmpobind: RO n) TQ givieaminedisulfide compound
(XXXV1) which is coupled with a carboxyl-carrier T reagent to give anthracycline derivative conjugate
(Ib); and (3d) condensation of &protectdd-(XXX1)-With aldehyde-caifie) T compound (XX) to give
anthracycline derivative conjugate (Ibl

or a pharmaceutically acceprable salt thereof, wherein p is an integer from [ 1o 8.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Figure i shows 1n a graph form the stability of the compound 2 shown in
Table 1 at pH 3.2 wherein in (Y) axis there 15 the percentage amount of the compound of the
formula (1IA) as defined below, and in (X} axis the time in hours. This graph demonstrates
the acid-senstivity of the acemriic bound of the invention as indicated by the increased release
of the free compound of the formula (11A) from the conjugate under acid pH.

18039 Figure 2 shows an exemplary process to prepare Formula {2 compounds by
reacting anthracycline derivative Formula 1 with vinyl ether compounds (X or (IX) to give
acetal compound (X1, hydrolysis to a carboxy compound (XTI, and activation o form an N-
hydroxy succimimide (NHS) ester (X111}, ready for conjugation with a carrier compound.
G044] Figure 3a shows an exemplary process to prepare Formula la compounds by
reaction of activated N-hydroxy succimimide (NHS) ester (X111} with amino-thiol reagent
(XX to give XXII which can be reacted with pyridyl-disulfide carrier {T) intermediate (V1)

to wive disulfide linked anthracycline denvative conjugate (la), or reacted with maleimide



100491Figure 7b shows an exemplary process (3c) reacting an anthracycline derivative (XXXIV) with
thiol ester (XXXVII), followed deprotection to carboxyl disulfide compound (XXXVII1), and coupling
with amino-carrier T (XIV) to give anthracycline derivative conjugate (Ib). 100501Figure 7c shows
exemplary processes: (3e) reacting an anthracycline derivative (XXX1V) thiol reagent (XXX1X) to give
disulfide thiol (XL),coupling disulfide thiol (XL) with pyridyl disulfide carrier compound (V1) to give
anthracycline derivative conjugate (Ib); and coupling disulfide thiol (XL) with maleimide carrier
compound ( 1o a thr ivative ).300511Figure 7d shows a synthetic
route to drug In egr mfgrUrmc iate ﬁﬁ%ﬁ %“‘al‘Sié‘ “% )ﬁcﬁ’ ngh pirro%eimm"L conteate
Yhexanoyll-L-Nalyl-N5-carbam104-1025,481-2,5,1 2-

rihydroxy-7-mthgxy-4- 1@%:%%%5&&5%13@@@@)6&@ ethexpstmethyloctabydsark mano[4'

34,9][1, 3]exazo|o 2 Zin-3-yrjox o 0-1, z%e
hexahydrotetracel(n11 |CJ<3Ltr oln | filg? z#r(f }Xi bonyf\mﬁ ?H]h 4! YRl drafthinamide 55

100521Figure’s %ho‘wﬁtﬁ plow @ﬁ@k@@@l&mt-vmiocx,f@tlbwabmt@ atys dﬁy%rveﬁm.hm~ gdndentrations of:

free drug PNL;L&@&%Z&%H%W%R@M%EW 09682 d hrincubationaiid S-kefal-Ant 50,
maleimide-ketal- Ant 51, malelgn‘F% one Ant 52, and thip yrldlnehydrazone -Ant 53.

100531 Figurd8 S8ews B 58Pt i "‘Cfl%”&c O S 58 Versus nM concentrations of:
free drug PNIfHB9682 contimyoys! emmn@ IPND015968214 herimeubatioh, NG Siketals Ant 50,

maleimide-kefalARtR L maleirideshydiazane:Ant bAsand.thiepyridinehydrazonsr ot 3¢

100541Figure 10 showi a pIot of BT-474 in vitro cell viability at 3 days versus nlV1 concentrations of:
free drug PMF17189689 ContntiBlS ExXpeS 8™ hitd- i’%@%@éﬁ“ﬂfcﬁwé BEASHR RS REM-Ant 50,
maleimide-ketalrAnte5Iy)maleimide-hydrazone-Ant 52, and thiopyridinehydrazone-Ant 53.

100551Figurgsphows 2,plot ol donhipincresistant (QxResL HerZ.n g sellviapilty ot 3 days

versus nM concentrations of: free drug PNU 682 continuous exposure. PM:1-159682 1 hr
incubation, N#{8- ﬁéfﬁl’@&ﬁ?rﬁé‘dﬁ%@rﬁi‘ﬂ’é}k&é I frEATST R Idehy U e o Eed AR SR L &#EPD
thiopyridineshydrazane-Anthint he:DoxiRiesdien?: detllueds@alsgiknown as "AdrRes Her2".

100561Figurgydgshows 2,0l01 of SIGRR:Z MR Gellviapility 2t 3, S8y S VEIRYSine
derivative hydrazone {XXVI} with & thiol- or amino-carrier T compound (XIV) to give an
anthracyciine derivative conjugate (Ib): {2b) reacting an anthracyciine derivative hydrazone
{XXVT) with reagent (XX VIl followed by deprotection to (XX VI and coupling with
carboxyl-carmer T compound (XVI) to give an anthracycline derivative conjugate {Ib); and
{2d) condensaton of deprotected (XX VI with aldehyde-carrier T compound (XX) 1o give
anthracyciine derivative conjugate (Ib).
10045] Figure Sb shows an exemplary process; (2¢) reacting an anthracycline
dertvative hydrazone {XXVI) with reagent { XXIX), followed by deprotection and couplin
with amino-carrier T compound to give anthracycline derivative conjugate (1b)
00461 Figure 5¢ shows exemplary processes: (2e) reacting an anthracycline
derivative hydrazone (XX VI with reagent (XXX to give (XXX, followed by (2e™)
coupling with pyridy! disulfide carrier compound (V1) to give anthracyeline derivative
conjugate (Ib), and (2e") coupling (XXX with maleimide carrier compound (V) to give
anthracvcline derivative conjugate (ib).
10047] Figure 6 shows an exemplary process to react an anthracycline derivative {11)
with a acy! hydrazide, pyridvl disulfide OO to form pyridyl disulfide hydrazone
(XXX1IV) followed by conjugation with & carrier T reagent to give anthracychine derivative
conjugate (Ib}.

160481 Figure 7a shows exemplary processeses: (3a) reacting an anthracycline



concentrations of: trastuzumab, trastuzumab-MCC-DM | 101, thio-trastuzumab (HC All4C)- maleimide
ketal-Ant 102, thio-trastuzumab (HC Al 14C)-maleimide hydrazone-Ant 103. (Heavy chain antibody
number by Kabat numbering scheme) 100571Figure 13 shows a plot of BT-474 in vitro cell viability at
3 days versus concentrations of: trastuzumab, trastuzumab-MCC-DM1 101, thio-trastuzumab (HC Al
14C)- maleimide ketal-Ant 102, thio-trastuzumab (HC Al 14C)-maleimide hydrazone-Ant 103.
100581Figure 14 shows a plot of MCF-7 in vitro cell viability at 3 days versus concentrations of:

wastuzumab (fastz AN ACPM AL MiotRstizuman (HE A 14C) malcimide etal-Ant 102
thio-trastuzumab &‘Aﬁ C)-maleimide ﬁy&razdne-Aﬁt 103710 il‘—jlgure 15 SHows a plot of

doxorubicin-régistait 'PORR es FHERR R Uit el dbility At 3 day shve susreontentrations of:
trastuzumab gfkastuzmabMCCriidL t0txthiotrastuzumab (HGEAlL4G) malsimide-ketal-Ant 102,

thio-trastuzumab (HC Al 14C])€- Jnaleimide hydraagn%—@g% (}03. 00601Figure 16 shows a plot of
ratio

SK-BR-3 in vitrd cell Vishility &t "5 days verslis Gondeh 370 ARt E 2SS Ketal-Ant 110,

trastuzumab (Fasthizumraki MO ICBNE 01 cthio-tradtiZUrmab (HCUAM M BRENEBketal ARIZA G5.
100611Figurgl7 shows a plot of BT-474 in vitro cell viability at 3 days versus concentrations of:

anti-CD22 NH%ketal-Ant 110, trastuzumab, rastuzumab-MCC-DM [ 101. thio-trastuzumab (HC A 1
14C)-NHS-ketdlRht 105. TEHE2TFGUE L8 SHGWEPPIoT MCES s (kS CRA ilMility at 3 days versus
concentratiorsofatanti-CO2Y NHE thetal-antXPLDY tfadtizumbintrastuzumalb G CLiBNG 8101,
thio-trastuzumal, (3 ALLEGINHRKSIREAN 1020083 Figured9 ShowsAiplet Qlne

doxorubicin-re:sistant (\DQxRess)_HerZ in vitro cell viability at 3 days versus concéntrations of anti-CD22
NHS ketal-AfE 110 raSiiZiM AR trasmzumab-MCC-DM 1101, thio-trastuzumab (HC
All4C)-NHS-kéeaHANt 105:14:0064 Likigure2(yshowscasplot &) SdeBR-BhimtitnoveeHeviability at 3 days

versus concentratians {iagiml),of thio:frastyzymah ﬁHQﬁL%’fﬁ&H&%‘Fi‘ﬂif%%é‘?&%l{é%ﬁ&loz1 ,
thiotrastuzumab (HC AII42L;maIe|m|0peQé(_jrazone-ﬁnt 103, thio-trastuzumab (HC Al' 14C)- 'dine

hydrazone-Afisdi4e thiektralsti gl iHE Uil doprirs ssareit 108 sivastiyemdiavcc-DM |
101,110mzumak 1S AlIHAGIMGYanP ABNMAE: #06 Q0651 Figure:2lshiowsaiplot:af SiK-BR-3 in vitro
cell viability a(R% i%%){\%\z/l%{ﬁrliligyclinc derivative conjugate (Ib).
{0051} Figure 7d shows a synthetic route 10 drog-linker intermediate A-{6-{2,5-diox0-
2, 5-dihydro-1H-pyrrol-1 syhhexanoyl-L-valyl-N -carbamoyl-N-[4-( [{4- 11285 45)-2.5,12-
tribvdroxy-7-methoxy-4-{[{ 15,38 428,95, 9a R, 10a8)-9-methoxy- 1 -methyloctahydro-1 H-
pyranof4, 304 51 Moxazolo[2,3-¢)f 1 4loxazin-3-vlloxy! -6, 1 T-dioxo-1,2.3.4.6,11-
hexahydrotetracen-2-yljcarbonyl| piperazin- I-yhicarbonyl Joxy! methyliphenvl]-L-
ornithinamide 58
[0052] Figure 8 shows a plot of SK-BR-3 in vitro cell viability at 3 days versus nM
concentrations of) free drug PNU-159682 continuous exposure, PNU-159682 1 hr incubation,
NHS-ketal-Am 50, maicimide-ketal-Ant §1, maieimide-hydrazone-Ant 52, and thiopyridine-
Lydrazone-Ant 53,
[0053] Figure 9 shows a plot of BT-474 wn vitro cell viabiliy at 3 days versus nM
concentrations of? free drug PNU-159682 continuous exposure, PNU-159682 1 hr incubation,
NHS-ketal-Ant 80, malcimide-ketal-Ant 51, maleimide-hydrazone-Ant 52, and thiopyridine-
hydrazone-Ant 53.
{0054} Figure 10 shows a plot of BT-474 in vitre celf viability at 3 days versus nM
concentrations of: free drug PNLU-139682 continuous exposure, PNU-159682 1 hr incubation,
NHS-ketal-Ant 50, maleimide-ketal-Ant 51, maleimide-hvdrazone-Ant 52, and thiopyridine-
hydrazone-Ant 33,

{0055] Figure 11 shows a plot of doxorubicin-resistant { DoxRes) Her2 in vitro cell



concentrationsnab, thio-anti4dCD22 MG A | 14C)-maleimide ketal-Ant 107, Utic- a -CD22 (FIC Al
14C)-maleimide hydrazone-Ant 108, thio-anti-CD22 (HG Al 14C)- thiopyridine hydrazone-Ant 109,
anti-CD22-NHS-ketal-Ant 110. PN1,7-159682 free drug. 100661Figure 22 shows a plot of BT-474 in
vitro cell viability at 3 days versus concentrations of thio-trastuzumab (HC A 114C)-maleimide
ketal-Ant 102, thio-trastuzumab (HC Al 14611)-maleimide hydrazone-Ant 103, thio-trastuzumab (HC
A114C)-thiopyridine hydrazonc-Am 104, thio-trasmzumab (1-161 Al 14C)-NHS-ketal-Ant 105,
trastuzumab-‘!}{lf%ﬁ_’g[\gl 101, thio-trastuzumab (HC. AL14GIMG-yc-PAB-MMAE 106, 100671Figure 23
shows a plot of B1-4 4 i itre cell via ity af 3 Bay's VErSUS concentratsnat oF Hastigiitan,
thio-anti-CD22NINC X524 G)-irraksimide ketalAht 2030 hioan thiD22:Wat Al Ind@)smadeimide

hydrazone-Ant 408, thioramti-GD22 (HGAL 146 hiopwiding. hydrazone-Apt 109 aiso

anti-CD22-NIﬂS-ke’ga{;I;ﬁgtRl\lg. PNU-159682 free drag. 100681Figure 24 shows a plot of MCF7 in vitro
cell viability at™3'§ads V&S doncentrations of thio-trastuzumab (HC Al14C)-maleimide ketal-Ant 102,
thio-trastuzurfbyTIC Al 4G kmelehmide: hidrdZ0n&NAt L 0B othib-trastuzumab (FIGsAd
14Csthiopyridinehygiazonc: At Q. higstrastuaumnab. (e ALl LiNERkaialan 10,
trastuzumah-MCC1- DM1 101 thlo-t,rastuzumabé(HC Al 14C1)-5/1C-vc-PAB-MMAE 106.

100691Figurd: %’@ﬁ%&@ﬁ%‘t@hﬁ@‘??fﬁmﬂﬁﬂb Sf vidbitfey mesasisvaranecontihtrations of
trastuzumab {thio:aniti G D2D (HC W EE4 B) dnadeimiderketathamt 107, thioanti-CD22 (HC All
4C)-maleimidggayprazone-Ant, 108, thio;anii-GRA2HG 44146 ). gRyrding hydra-zone-Ant 109,
anti-CD22-NHS-ketal-Ant 110. PNU-159682 free drug. 100701Figure 26 shows a plot of
doxorubicin-reSiEtaRt (PO RREQ) R Ih Y vibilin it '3 Ahy B geis e ¢BmtBhtrAidAS of
thio-trastuzumali@d@ K4 E)emaleimida detatint 1024 thio-trasttizikmabditCnAlal464)-maleimide
hydrazone AfilgB. thio-teastizumah, (Al HEBiopyiding hrdiazanes ANt 40t thio-trastuzumab
(HC Al 14C)-NHS-ketal-Ant 105, trastuzumab-MCC-DM1 101, thio-trastuzimab (FIG Al
14C)-MC-vc-PABININAE doB2100mebFigtie rrndnis 3 Piot Ut doxsrshicimrsistant (oxRes) Her2
in vitro cell viahilityat 8cgayswessusicancentiationsok trastuzumahi-thia-anti-CRR20HC Al 14(7)-
maleimide ketalzAnt 107, Igmgl;apstia ()II\)R%%A(,IIQOQ} Aag}.%m ,.-@g_lgirpjdg(gxdﬁa};)z Q%’?A‘rl:[; 10§ hioanti-CD22
(HC A 114C )-thiopyridine ﬁy(fraiz‘onelA t_léé, anti-CD 2 NS ketal-Ant i’O,nPI\]&’I-i 9682 free drug.
100721 Figur&'Z88haplokst BusRReHe2invito Eeluziabilitsuz day siidrsusicditetirations of:
thiituzumab (HEAd-AACHMAeimidenketad ANt-202, thigtrastuzumah (HGiAlh4Gymaleimide
hydrazone-Ant 703{ dth]igfirraa%tuggm?&wc Al 14C)-thiopyridine hydrazone-Am 104, thio-trasruzurnab
(HC Al 14C)-N Sketal nf 105, trastuzumab-MCC-DM | 101, thio-trastuzumab (FIC
All4CLMC-vcHEAB-MMAE 1108, 1100731 Figuire! 28 dHbws a iplot of dexbnubididsresistant (DoxRes) Her2
in vitro cell viahility:at3:days.versusconsantrations of Jrastuzuman Ahiganti-c B2 HEpA | 14C)-
maleimide kehal-"?‘.n-ﬂ107&@{%’?”?&9%;{'1 C A} IA14C -maleimide hydrazone-Ant 108, thi anti-CD22
(HE Al 14C)-IRIBBYHEME TR diaZdhe-Ant 106 Bhtte 1952-NHS-ketal-Ant 110, PM]-159682 free drug, all
plus verapamf¥4i00741Figurec30 shows piplot BT thetim vivo miganttiinmer Ydhymechange over ime in

concentrations of: anti-CD22 NHS ketai-Ant 116, trastuzumab. trastuzumab-MCC-DMT 101,

thio-trastuzumab (HC A114C-NHS-kemal-Ant 105,

|0662] Figure 18 shows a piot of MCF-7 in vitro cell viability at 3 days versus

goncentrations ofr anti-CD22 NHS ketal-Ant 116, trastuzumab, trastuzumab-MCC-DMT 161,

thio-trastuzumab (HC ATT4C-NHS kewl-Ant 105,

16063 Figure 19 shows a plot of doxorubicin-resistant (DoxRes) Her? in vitro cell

viabiiity at 3 days versus concentrations of? anti-CID22 NHS ketal-Ant 110, trastuzumab,

trastuzumab-MCC-DMI 101, thio-trastuzumab (HC A114C)-NHS-ketal-Ant 105,

10064] Figure 20 shows a plot of SK-BR-3 in vitre cell viability at 3 davs versug

concentrations (pg/ml) of: thio-trastuzumab (HC A114C)-maleimide ketal-Ant 182, thio-

trastuzumab (HC A114C)-maleimide hvdrazone-Ant 103, thio-trastuzumab (HC A114C)-

thiopyridine hvdrazone-Ant 184, thic-wastuzumab (HC A114C -NHS-ketal-Am 105,



Burkitt's lymphoma Bjab-tuc xenograft tumors inoculated into 0317 SE/ID mice after single intravenous
(iv) dosing on day 0 with: (1) Vehicle, (2) thio-anti-CD22 (HC All4C)-MC-vcPAB-MMAE 111 1 mg/kg,
(3) thio-trastuzumab (HC Al 1 4C)-maleimide ketal-Ant 102 | mg/kg, (4) thio-trastuzumab (FICI Al
14C)-maleimide ketal-Ant 102 5 mg/kg, (5) thio-antiCD22 (HC Al 14C)-maleimide ketal-Ant 107 |
mg/kg, (6) thio-anti-CD22 (HC Al 14C)- maleimide ketal-Ant 107 5 mg/kg, (7) thio-trastuzumab (HC
All4C)-maleimide hydrazoneAnt 103 1 mg/kg, (8) thio-anti-CD22 (HC Al 14C)-maleimide

hydrazone- Ant 108 1 59682 free (26 n re), matched to
the drug dose o%ufum kgﬁ;%t}(%ody fu E%gﬁgﬂuyg?s (%?g[#gure é(i fr%w@% gt% gf the in vivo mean
tumor voluméﬂéﬁdnge ovéFMéinW'ﬁ\WHER@@@S fnam?ﬁa?sﬂaﬂﬁig?wwuw@ys fnoeulated into CRL
flu/flu mice afigr.single.iv @%ing@a}ﬂ@yz&wi&h (b Vehicle, () trastuzumab:MGCrPMiL;101 5 ling/kg,
(3) trastuzumabh- I\/g: >-DM1 10 1 %{kg (fli) thio- trastuzymab NCl4qC,;) malelmlde ketal- Ant 102 5
mg/kg, (SI thio- ir%stﬁ“zh?’ﬁab Rit' 58y e KE I SARY 18 10 mgiRG, 18 *“anti-cD22 (HC Al
14C)-maleimi htemmtwwww@ gl kef. (@)wh@éﬁﬂ@ﬂlm (HE BT imbleimidekeétat-Ant 107 10

mg/kg, (F) tragidgpmab-MEGE-DME J0L.5 make rtanigstasiueiman (G Akde)-maleimide ketal-Ant
102 5 mg/kg. 100761%%? 32 shows a plot of the in vivo mean tumor volume change over lime in

LnCap-Ner x8HSG T4 ko &ft‘éﬂ“‘fﬁtﬁ%ﬁlb Cernvslpatyl miek rdPEiHgR t‘ii‘/‘ﬁ‘é’%ﬁﬁﬁ’ on day 0
with: (1) Vehitle, 42} 4hiosattisstedpli(kiCrAlnd O3 MG vexPAB=vb MREAT 120 mighkgd(@)thio-anti-steap

(HC Al 14C)-MEvGRAB MMAR 112.3 malkes 41 thie-aatksieapl (HG AIMC):maleimide ketal-Ant 113 |
mg/kg, (5) thio-anti-steapi (HC Al 14C)-maleimide ketal-Ant 113 3 melkg, (6) thio-anti-steap (HC

All4CI)- malel%"l’aiezlgétgf%ﬁtifﬁ‘@% Tko' (11 thit anti-EB2Y e Al C)-maleimide ketaLAnt 107 1
mg(8) thio-antieen22 (HC Akt ACHemaleimideretalAnt L0723 mb%gmég) thipanuzGD22 (HC Al 14C)-

aleimide ketal;Ant 407, NQ RETALER DESERIRTION O EXENEHARY EMBAPINENTS

100771Reference will now be made in detail to certain embodiments o t e Invention examples of
which are illugtratdd inf e dddompaliiing dtriretirss ah 4 itra-(ikie e Arbéntion will he
described in sonjungtionithdie enumeiated Enbodimentss it vl bs; zundemto@@bthag.they are not

intended to |IP% &he |nveq1|on t%hg){}\%emlgp W{ s,[]g)pligh%e(fp %al%' Qévent}gun is intended to
cover all alte atlves modlﬁcatlons an e uivalents, which may be inc Lided within the scope of the

present inveﬁﬂb%lééd‘d@ﬁhédﬂby tﬁe“éﬂwffﬁ% idné %lkﬁﬂé@’hﬁctﬁédah%iHﬂr@dd@ni%@ﬁﬁaﬂyvﬁ“@ihods and

materials similar ar equivaleniie thasedeseribed. na(ﬁiﬂhwmmmwdx\bwseﬁhéﬁmﬂ%ractice of the
present |nvent|8n The %gq?e Qh invention |sb|r(1kp(o V\ﬁ.x(llml %gl to gpﬁz}rpﬁ ods and ma\ﬁrlgls described.

one-A 10~ tI stuy ma rggt T
Unless defined Gtharwise NicAl Ahd Seientific terms used herein have tHe 43 Widaning as

commonly uritléist8bd’ ny@héim’(‘diﬁﬁrv{ ST iy ifhe @lAB -Wihick:th#s invention belongs, and are

consistent wiiedjngleton:-caal:s(I4)MRicHonaz o Miciebiologwand MalegulagBiology, 2nd Ed., J.
Wiley & Sons, New York, NY: andrg;mewa Walpart, M., Shiomchik (2001) Immuno

C., Jrav P.
Biology, Sth EA- GESH P IBISAINGNEW Y8k b I%I (SN s IURRES R ldd Bitierwise, the
following earrdphidgesdiasiusdt mﬁéﬂwmhwﬁ@m@t@d‘w héveltoefoliciRiAgHhieahifgs. 100791When

trade names @i, UsgdNReIn. APRICARIS IRIeRsh topdeRendantly jnslkds dhestrade pame product

formulation, the_generic drug, and the active pharmaceutical ingredient( S)EOf the trade name product.
100801"AnthiH 3&Ilne derivatfe® 8% némﬁrhfb‘fgxﬁrﬁﬁé‘iﬁb(‘}hfﬁd‘ﬁr[ Bivelisy Esmpduig, sHéluding but not

limited to PNB44i59682.days versus concentrations of: thio-trastuzumab (HC A114C)-maleimide ketal-
Ant 102, thio-trastuzumab (HC A114C)-maleimide hydrazone-Ant 103, thio-trastuzumab
(HC A114C-thiopyridine hydrazone-Ant 104, thio-trastuzumab (HC A114C-NHSketal-Ant
105, rrastuzumab-MCC-DMT 101, thio-trastuzumab (HC A1140)-MC-ve-PAB-MMAE 1646,
{0071 Figure 27 shows a plot of doxorubicin-resistant (DoxRes) Her2 in vitro cell
viabiiity at 3 days versus concentrations oft trastuzumab, thic-anti-CD22 {HC A1 14C)-
maleimide ketal-Ant 107, thic-anti-CD22 {HC A114C-maleimide hydrazone-Ant 108, thio-
anti-CD22 (HC A114C)-thiopyridine hydrazone-Ant 109, anti-CD22-NHS-ketal-Ant 110,
PNU-159682 free drug.

04721 Figure 28 shows a plot of doxorubicin-resistant (DoxRes) Her? in vimro ceil



100811"Anthracycline derivative conjugate” is a compound comprised of an amhracycline derivative
covalently attached through a linker to a carrier moiety, including antibodies, proteins or peptides.
Anthracycline derivative conjugate compounds include antibody-drug conjugate (ADC) compounds.
100821The term "amino acid side chain” includes those groups found in: (i) naturally occurring amino
acids such as alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid, glycme,
histidine, isoleucine, leucine, lysine, methionine, phenylala.n ne, proline, serme, threonine,
tryptophan, t)(g%s&ne, ang vahne; (ii? minor acidsf:s,ig&g%a%@itmr}ﬁ (ar%lq igfgu"ini%i_rghje Ikunnatural amino

. 1TV Al 3 davs Versys coOncenirations o » ~F11a. o Jeatal- | .
acids, beta-amino 3C|o!s, synthetic analogs qnd derivatives of naturally occurring amino acids: and (iv)
all enantiomets! Hidsteresisrsrigoiiierithl B enridtindldsotopiesdi rab et (ergst2rmdd, 14C, 15N),
protected forppg; andracemic.mixtures.thareof 100831 The derm.antibody’ hergin is.used.in the
broadest sen]s _aqqts ec{iLilca}lJy‘cg%er Gr]popoclpnal antjbo j,es1 gca(l}/clonal qﬂtibodies dimers,
multimers, mulispadfie Bhtibodies (éz bigeEic Ao dies), ahd Ahtibody ﬁéﬁ%éﬁtéf}go long as
they exhibit tH¥tésired biological detivinp{Milietoat ab{@008) jour { Of tRuritiology 170:4854-4861).
Antibodies mayhe,musing, AmanAumarizedchimenimor derved ffom efherspecies. An antibody is
a protein generated b){éﬁthe immun(?w%/lstem that is capable of recognizing and binding to a specific

S

antigen. flandWay EC \Fravars B Wasort #12 SHichihiK By mkdRe sy St ed., Garland
Publishing, New Y0IRYHA target antigen genkyatly dvasinuhierous Oirdingisiteslalso tdlled epitopes,
recognized by DR§son multiple antibadies, Fach antibody that specifically binds to a different
epitope has a different structure. Thus, one antigen may have more than one corresponding antibody.

An antibody f{itles a rligiAgth M arbyIsbURA TR RGR SR TR ORI AN 48R portion of a
full-length im_B}uth_)buihmmdk@ule; k@g@mmmemanthatmntaimmn amigeﬁdaiﬂding@ite thgt
mmunospeciigalsn dines AN ANNgeR.Oha. IRt OLINRICS! Q1RAR 1s5e ol BUEh [REagfe naluding but not

limited to, cancer cell or cells that produce autoimmune antibodies associated with an autoimmune
disease. Thelifmtintyioddiihealkshe obanyayipe el Hige | il reDintduke o) tradéXé.g., IgEll, 19G2,
19G3, la-G4, ighukandtgAi)-or-suhslass of immunogivauliB:maeleqee: Theimmuneglehbulins can be
derived from afp-SpRCieR rrluding umen. fuline, oAb aoin, A00541 Antinady ragments

comprise a portion antibody, generally the antigen binding or variable region thereof
Examples of BatBbdy fragmentyincniderabhrakes meabyb aie B sragnatsddiatdissx linear
?ntibo?ies; frﬁgmGpﬁsrﬂéqlgﬂ(%‘@diQV&@{E@%Z@@T@S@E@gh@fgﬁﬁéﬁﬁ@%@(};ﬂi@(ﬂﬂftbﬁ?b @é},tigpdiﬁs,hCDR
complementary detern region),.and epitope-binding fragments of a the above whic
minospeciLCal B 1 Ean a T ARy AT ST SRR L B, gle-chain
antibody moleedesrand muiltispasitieantibodies formed from antibody fragments. 100851 The term
"monoclonal ggtibody” asrused hesginrefgssdovan antibady.ohtained:from a Repuiatpr. of substantially
homogeneo%’ e}[}Q!b%g§§§Fi.e. the ir)di\‘/_i1 ual 1g;_lntiboc&li_es c?mgr_isin the populationare identical except
for possible naturally 6ceurfing I SHETRE LY BEPrESE AN RinGH AMBGERIS MEIStSnal
antibodies e HighlyspieificyiBeirg ditede  againgtasingleCanigatit sitey/Farthermore, in contrast to
polyclonal angihady,Rrenaralions wich ngiide difigrent aniibadias dirested,againgt difarent

determinants (epitopies),ieacgh monoqlonaT antibody is directed against a single determinant on the
antigen. In additibh to TR SpeGificiy TRERioiEconal Qribs e st hatatade i that they may
be synthesizédounconitzihintted by othekcantibbdiesi hémodifier 'Tnonoclondldinditates the character
of the antibody, pg-beingiahiained fome@ syhstantially homaganerus peRUatian,gfantibodies, and is

not to be const.rued‘ as requiring production ofthe antibody by any particular method. For example, the
monoclonal dhkfpEtREE BbE ised ii?’l%‘é&ﬂ%fﬁh%é‘%ihﬁﬁé%réé’éﬁﬁnvention may be made by the
hybridoma mgthed first desaribad by .ohleretial {1875 Nature 2561495 cbmmay beimage by

recombinant DN eiods, (eanidR 466560), Mg, mengslonal Aniodies, max lsqls solated from
phage antibody libraries using the techniques described in Clackson et al (1991) Nature, 352:624-628;

Marks et al (189130 nbl.\Bivfle 222 Bg1ago e aosE 1 Fhediboierd Bt ddidd heresrdgpecifically

include "chimerieiaantibadigs inawhich@ peartianrofihe eavy andionlight, ehaimis idepticatwith or

homologous esponding seguenges,in antibodies derived from. icular species or belonging
rt\ol F%Ora Clﬂiﬁ%stdgk!ﬁ{]ﬁ% ,lvl\ﬂﬁF : g{F -1l Cdg{?ﬁg%‘?&?é\%ﬁ r.chE de

to a particular antibody class or subclass e the remainder )n?s identical with or
homologous & totedpdAdisd sdquicesnemibbdies derived sfoicdnsthbrddddiezdicbelonging to
another antihogiclags-opsubalass, :as wellas tragrents: ebsuchantinodies. s dong asdhey exhibit
the desired biological activity (US 4816567: and Morrison et al (1984) Proc, Natl, Acad, Sci. USA,
81:6851-6855). Chimeric antibodies include "primatized" antibodies comprising variable domain
antigen-binding sequences derived from a non-hurman primate (e.g., Old World Monkey or Ape) and
human constant region sequences. 100g71tact antibody" herein is one comprising a NIL and VET
domains, as well



as a light chain constant domain (CL) and heavy chain constant domains, CHI, CH2 and CFB. The
constant domains may be native sequence constant domains (e.g.. human native sequence constant
domains) or amino acid sequence variant thereof The intact antibody may have one or more "effector
functions™” which refer to those biological activities attributable to the Fe region (a native sequence Fe
region or amino acid sequence variant Fe region) of an antibody. Examples of antibody effector
functions include Clg binding; complement dependent cytotoxicity: Fe receptor binding;
antibody-depepdent ealmediater RIS (ARG, pAsRexasis, and day,iegulation of cell
surface receptors suc?‘u as B cell receptor anﬁ I§’ 0881Depend|ng on {he amino acid sequence of
the constant ¥éthanidifding sitact antibodies can be aSS|gned to different -classes.” There are five

major classes Wes: IgADIIqu ! Se B}wﬁl%efgurther divided
"subclasses" isotypes), €G-, avy-chain constant

domains that;gersespond it@fi,h@@fiﬁﬁeﬁhcdﬂ%&& of &%&Eb@ﬁb@%ﬁ{ @n%llﬁ&l@z@f@ 2 inafidiR.. respectively.
The subunit struciéjres and Ihree -dimen ‘{s aI conflguratlgns of dlffergr}t cla se%ﬁf |m{nunoglobullns
are well known™ 6%@1 e ‘r“et(r:demp oris &red d'ﬂé’rnfﬁr“ct)’fjeﬁtﬁﬂﬁ/\r835|ngr Rhase' W |CF\ belongs to the
ErbB receptonfamiily witich mnmp@mtantm@tmaws ik cellirgrowtherdifféreertiatiowilid survival. The
ErbB receptay,famiby.ingiides four distinel memberadncluging eridernabarawth faster receptor
(EGER, ErbBI, HERD. HER2 ( ErbBéﬁwlBS ), HER3 ( ErbB3 ) and HER4 (ErbB4 or tyro2). The ErbB

receptor will @‘éﬁ%llﬁ}“{:gﬁ]ﬂﬁgg N I awdeﬁ\%%deﬁmﬁ’?ﬂaif‘B Y & BB igARd: a lipophilic
transmembranediomain; aconserved intracel wiahtyrosine kinage domainy andbha darboxyl-terminal
signaling dorpgin, batharing SRVEIALIMSING s dues whiah.cam be Ahesphetyiated, The ErbB receptor

may be a -native sequence" ErbB recéptor or an -amino acid secL uence variant- thereof The ErbB

receptor may etV s BB i Erb B v S ot Atcor g e RIHER of the ErbB receptor
family" is EGERdkziaBl)ikrhB2 nk B JinkdiB4 1or anyetherdbrhBrgceptobeirneéntly known or to be
e Y ReQenE R pETRRNIng s Saulen s e danilggiiencl two other ErbB
receptor family members; ErbB3 (US 5183884; U 0968; Kraus et al S (USA)

86:9193- 91979%&@5&@%@?59@2&%4)@1&%% ’@t‘%ﬂ (13 piegh ikt nweaan @éimas;wd
90:1746-1750;candsRlewmian grﬁ@lc(&%az)z Nature B0 43-475)Bothef: mese(recﬁpxors display
increased ex Sio reast r eIII nes. AntiErbB2 ant es have been
characterlze(? Ssg’?d/n'f?l L?é %n% U8 %%chz\g‘% %1%@464 kﬁ V%z10721 rU '6719971; US
6800738: Feﬁ@lﬁb@ﬂtcblb@@)}bdﬁé@t"@fé@éwcﬁfB@“iB%Gf?L’SB@%dﬁ%‘éef‘&N(YQQO) In Vitro 26(31:59A;
Sarup N al. (199!) Growtiblﬁf%{ﬂ%q\%lﬁz-&; Shepard et al. J. (1991) Clin. Immunol. 11(3):117-127;
Kumar et al. (1991) Mol. iol,”11(2):979-98M Lewis et al. (1993) Cancer Immundl. Immunother.
37:255-263; Rigts et al. (1 894.Q0c0a908 14204838 Milmacgialsd Qi GancenRgsearch 54:5301-
5309: Sliwkoywski et al. (1994) } EIO[ Chem, 269(201)141)61 14665; Scott et al. (1991) J. Biol. Chem,
266:14300-5 15854 E%‘ﬁlthp Lo REHAES i, (1994)91:7202-7206: Lewis et al. (1996) Cancer
Research 56{04W97-1465; dihdrSclaeferetal 1{&bOT7)iOnppgent TE13853%p:10090 ittutnanized"

forms of non;Qumap (g.g- pF&QEPQrﬁJ&EEQQW%&a@&QJ’&}%'%;xé%lb&@l&spm%%ﬂ@ﬂ minimal sequence
derived from non-human immunoglobulin. For the most part, humanized antibodies are human

immunoglobdliFE (8 ﬁl@ﬂ?‘éﬁﬁﬂ‘bﬂi}ﬁﬁ%ﬁ‘fﬁh viable region of the recipient are replaced
by residues fio#Rig hypervaridibeydgiok ofa ndn-humanspecies{ddnoraatibody)spomas mouse, rat,

rabbit or ”O”E}WH%&EH{‘\%I%\M% the desirgd specificity, affinity, and capacity. hi some instances,
framework regg?n (FR) residues of the human |mmunoglobulln are replaced by corresponding

non-human ré&#tes. Furtﬁéfﬁ‘i‘ffﬁ@l’ﬂﬁﬂ‘iﬁhfi‘éa LHINSBHIES MR RMHFRBTESHYEL that are not found in
the recipient antibodyior darthe: donelantipody hdhése:ghadificationsaremadetoriticthieg refine antibody
performance, i, qanergl. 6. ymanized antiaechy il cpmpriss syrianfigly.all gt agieast one, and
typically two, varia omains, in"which all or Substantially al ypervariable loops correspond to
those of a noﬁﬁl?ﬁﬁié[rfiiﬁ%ﬁﬁﬁ&@@&ﬁﬁ?{éﬁﬂ“@wuﬁ?kubstantlalIy all, of the FRs are those of a human
immunoglobybagsequencead herhtimanized datibody optienaly.alseomiyd mmnmse;ahieﬁsxt»a portion of
an |mmunoglobulln (:),cgjnsi'g{';{l}nc;[drggS rf]gEeng)é%call tha} of %(Quman %@ug ( 8U|In (Jones et al (1986)
Nature, 321: 559 g% iechmann et al Natlre 332:325-598 resta, 1992) Cur. Op. Struct.
Biol., 2:593-598Himmelrivel and-Brema2 Htibodiss! tHelde Hun. AbDSuE PHIMIADADS-2,

huMAb4D5 3, huMAb4D5-4, huMAb4D5- 5, huMAb4D5-6, huMAb4D5-7 and huMAb4D5-8
(HIERCEPTIN(8), trastuzumab) as described in Table 3 of US 5821337 expressly incorporated herein
by reference; humanized 520C9 (WO 93/21319) and humanized 2C4 antibodies. 100911The terms
-treat” andent- refer to both therapeutic treatment and prophylactic or preventative measures, wherein
the object is to prevent or slow down (lessen) an undesired physiological change or disorder, such as
the development or spread of cancer. For purposes of this invention, beneficial or desired clinical
results include, but are not limited to, alleviation of symptoms, diminishment of extent of disease,

stabilized (i.e., not worsening) state of disease, delay or slowing of disease progression, amelioration
or nalliatinn of the diceace cfate and remiccinn (\WwWhethar nartial ar totall whethar detectahle Nr




100931The term "therapeutically effective amount” refers to an amount of a drug effective to treat a
disease or disorder in a mammal. In the case of cancer, the therapeutically effective amount of the
drug may: (i) reduce the number of cancer cells: (ii) reduce the tumor size; (iii) inhibit, retard, slow to
some extent and preferably stop cancer cell infiltration into peripheral organs; (iv) inhibit (i.e., slow to
some extent and preferably stop) tumor metastasis; (v) inhibit tumor growth; and/or (vi) relieve to some
extent one or more of the symptoms associated with the cancer. To the extent the drug may prevent
growth and/o i existing sancer Salls L ma.De pgstac andiof, cyigles I animal modes, efficacy
may be asseSsed yp ysrfca measurements of the tumor during he'course féﬁowmg administration of
the ADC, and'B§sdatérnitiihg partiacand senmpleterraissiorst Wniot: Foireasibr thehapy, efficacy
can, for example, he.measured byr assessingthedimaito diseaseiprogression (L) and/or determining
the response ({gg%?ngﬁ(}{q[inQ{é The term (bioavailability” refers to the sys m,i%avai_lagbility (ie.,
blood/plasma I8vels) of & given amount of drig ddministered t6% patient. Bioavdifabiiity is an absolute
term that inditates méssorepentwbtiethe time (rate) and total amount (extent) of drug that reaches
the general cjgamlgtion from anadminisigred-Aosadrdermnd 009alTha terms cancak, and “cancerous”
refer to or describe the Q&@J’olo icfl con!;iit'on in mammals that is &L}} ically characterized by

unregulated E8li G SWANE R AUANSH AP B B G & B S eI L ERRF NS of cancer
include, but aaibotitintited topeahcingmadibymphiomaddlatemantsardomay; and tetikérdia or lymphoid
malignanciesgVrerpanticulatexamnnies o §p@z*a@6}@9@r%mm9ﬁ)§%qm%%£ﬁ,&!(%_f?ncer ("e.g., epithelial

squamous cell cancer), Tung cancer including small-cell lung cancer, non-small ce | lung cancer
("NSCLC"), ad&HSEsreiRbm 2o e g aPt ey Aot ChrctnBTHE g1 THE 1ty esicerdt the
peritoneum, hepatdcellutertcancergastsichorstomacsihvcander includilng yasitointestinal cancer,
gastrointesting), giromalfumer {GAST L Rangreaticeancen liaplastomay carvisel sancer, ovarian

cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, rectal cancer, colorectal
cancer, endoffitE P Giering E4rdroms FERIvARE oo CaFsinb I CIIanEs) 6P 1ERAY Bancer, prostate
cancer, vulvalcanoey pthyirgidicantercHirpatic.garcinamaz anal (catcinomaspenilesearginoma, as well

as head and peek Gancer,LPORGKN FIRB:-eXRIASSINg caneer is,one.comprising cells which have
ErbB protein present at their cell surface. An "ErbB2-ex re;?smg cancer" is one which produces
sufficient levels GREFEBD e SOH4EE OPEENE Ot sttt that @ e bR2dntibedy can bind
thereto and havgtaitherapedicieffectovithrespestintheccanger JAPOH 4 cancemnwhich
"overexpresseg, & 1eRapIan, i, AN EIDB egenion, s one which has significanty higher levels of the
receptor, such as ErbB "'at the cell surface thereof, compared {0 &' honhcancerous cell of the same
tissue type. SUEH BV EFE[SFESSIBN TRay EEalseer By (ererarmplificationdr byhiterstised transcription or
translation. Reeapier averexpiessionmay ke detenmined ina diagnastic.ofpregnastic assay by
evaluating increased levels of the receptor protein.present on §ther3|.{rf?'i:,e of a cell (eTg. via an
immunohistochentisiry aecay THE Ritdrisatvely: o RUGRSAAT SBhe M messtre (898l of
receptor-enchdinpMuti&icadidan. thevcell elgfs vidBidedste éeitdn! sitd inybiddiz ationi@SH 'see WO
98/45479), southerm:Riattineh AlpRIVMErRsachaReaciand BERItechniglessuUcChasdgal time
guantitative P§CF\{ SRT-PCRH?: Qb\éerexgression of the receptor ligand, may be determined diagnostically
by evaluatingl}len?/&é s of thie |Igr§n E(‘3)rrltr1ffjcleic acid encoding it) in the patient, e.g., in a tumor biopsy or
by various did#fitdbtic assaystisudh faszthe N CrFRSE: southerhdiotting: PR ahinvivo: Bssays
described abgye,.Qne MAKAISO.SHHEY FESERIRkQVErEXRISRSION. ReasLring a;shed - antigen (e.g.,
ErbB extracellular domain) in a biolo ica_T fluid such as serum (see, e.g., US 4933294; WO 91/05264;
US 5401638, &Nd S1a& a1 (1 568) S mtifRioT NstH s "85 73805 P ASTae rohinttid bove assays,
various othercipvivvorassays. ane-alraifalle:to thie skilledcpratikicneniborexamplencne:may expose
cells within thehady, of the patientio a0.a0ikedy.which s:ptionally laheled with.a:dgtectable label,

e.g.. a radioacfive isotope, and binding of the antibody to cells in the patient can be evaluated, e.g., by
external scarfiig o raHiBEE VT BFIR BrARMTHE &' BISiSS) takeh FiiHe ApAtbnpRkaistsly exposed to
the antibody.4Q088jiThectermnitytotoxicrageit-asudedyereinrrefers to a substancc that inhibits or
prevents the ion of cells and!/ ction of eells; The term is intended to include
radioactive is@g})%ﬁes (eg%{%tlgf&?&g}l% ifl]%f%glﬁ%{%ﬁglg%%gnﬁélgilnﬁC %ﬁ%cg dbn{I]] OQ nd ‘F%?oactive
isotopes of LUy EREMGtHErApetle et upretasits ekl dmaritdistyre 4ondisr enzymatically
active toxins aeffhattedal. fupgat;plant osarimalesigin rineluding synthetic-analogsiandgierivatives
thereof



100991A "chemotherapeutic agent is a chemical compound useful in the treatment of cancer,
regardless of mechanism of action. Classes of chemotherapeutic agents include, but are not limited
to: alkyating agents, antimetabolites, spindle poison plant alkaloids, cytoxic/antitumor antibiotics,
topoisomerase inhibitors, antibodies, photosensitizers, and kinase inhibitors. Chemotherapeutic agents
include compounds used in "targeted therapy" and conventional chemotherapy. Examples of
chemotherapeutic agents include: erlotinib (LARCEVA(r), Genentech/OSI Pharm) docetaxel
(TR g, SSAYEne) 5 SRRl SN GRUE G Al B geoiaoie
(cis-diamine d&*enwmpﬂaﬁwrﬁaqaﬁcei}xs *NSPEBB’G%-‘E'F%)I%bﬁbb‘ﬁiﬁﬂ%(bﬂ@% 1“&%’%5“%—4), paclitaxel
(TAXOLS81, Bristol:Myers:Sawbb.Qncolegy-Rineeion: N tastuzumah (HERGEPTINLSC
Genentech), temoz olo |d%gf mg Cy%L- -0X0- 2 34{{6 entazablci clo 4(1)3 0] nor(]a 2,7,9-triene-

0- carboxaml(ﬁj{mﬁ_/gén S 3 G G RIS DAR S, FEMIBACA! }§c‘1ﬁe1*?ﬁ}g LgH: i fmoxifen
471-214-(l d|ﬁwﬁnﬂﬂmfﬁquén%mh@ndxyiﬂNmbdﬂﬂemluémanamm@ tN@EVfADEXQMﬂhS\T&QBALM

VALODEX11J; e AaxQr ypiG iR (AR M EINLE kL, Atk iR R, and rapamygins 101001More
examples of hemcgt:ﬁ}arapeutlc igent include; oxall'gi,:}aé#ith ELOXATIN)11, Sano g]?bortezomlb

(VELCADE 19K RAHRHHiE i S Fam SRR PSR OB DS TTEMARASL,
Novartis), imatihib miesylate(GLERVEQLS): Novartis), K ikEaiiMe b inhibitorickke g oW O

2007/044515), ARRY1886- (Ml dnhibilarAgR 6244, ARy BipRhanna, AstaLenacala-1126 (P13K
inhibitor, Semafore Pharmaceuticals), BEZ-235 (PI3K inhibitor, Novartis), XL-147 (P13K inhibitor,

Exelixis). PTR‘?‘Q&)‘Z‘%%?%%%%W%%?%’)’%U\‘}eﬁéfféjhtcflﬂ,&éi_ﬁﬁﬁkiﬁ o ?Z&‘e\ﬁ{é%’"é) leucovorin (folinic
acid), rapamydindsirolimeshRARAMUNELApMYEE, fapatinibe TYKERB(® 1, GSK572016, Glaxo
Smith Kiine). Jonafarnib.(SARASARTN, SGH 00330 Sehering RIRugR) sorafenip, (NEXAVARIC
BAY43-9006, Bayer Labs), gefitinib (IRESSA,14, AstraZéneca), irinotecan (CAMPTOSAR(14, CPT-11,
Pfizer), tlplfar‘ﬁﬂﬁ"(‘ﬁ%\%f‘{f)&%‘??ﬁ,&’l‘rﬁ“ iHsBr & 36hh§6ﬁ5e &Bﬁ&%ﬂ%EﬁWk@FéMbbﬂérj free),

albumin-engirkérsdnanopastitde. formulations of paclitaxel (American Pharmaceutlcal Partners,
Schaumberg yagidetanib N 474, ZAGTIMALA, AS neca ch oranmb [, AG1478, AG
1571 (SE 52J/16£§qugen) t%lmg}%%l%%s (FOR&\MCM\E}V?& %Qégzigga)riﬁb( IaxoSmlt K(l‘lne)
canfosfamide{( TECEYEAL) OTERKF s A B0 Lyelosplissphaniids (CYTORANLA, NEOSAR1L):
alkyl sulfonates-sychasdugstfan, improsuliancandipipasiiian: azigioes sueh ashanzodopa,
carhoquone. JRTMIEAaRR. And.edona, clvienmines snd melyianclamings insliripg avetamine,
tnethyleneméﬁamlne trletﬁyTenephosp oramide, trieth ene sthiio Sramide and”

tr|methylomel%iﬁ%‘&t&@g@ﬁﬁﬁ@é@&p‘éﬁmebmlaféééiﬁhﬁn@bm%famﬁé?fam?amptothecin (including
the synthetic analggdepatesan):Rmastatin callystatm: ezl 065-(includinaits.adazelesin, carzelesin

and bizelesin synth tlc ialags): cr iti |Qs artlgulal nJ)andcr on 8):
dolastatin; dﬁo%ﬁ??ﬁycmc?}]ng u)t dyEt) 2 sif)‘/‘n |cd§Hé%és%>(L XFK?% g@j%gr&%r’l };‘Ng Qy"éleutherobln
pancraflstatlWfacsé?éb&@lﬂ}tlﬁ€isb§ﬁg L Egal ﬁitm?gefnhmgtaml@sdl@h iagheltlopamisizeit, chlomaphazine,
chlorophospnanajgﬁeaecs;ﬁqmﬁlnﬁimst@m&ﬂﬁamtm{@mrafﬁmm%@hl@ﬁ%%r@IH& piden

hydrochloride. tnelphqla VeI]'HbICh n, phenesterlne prednimustine, trofosfamide, uracil mustard:;

nitrosoureas SUTH %“éarmus e, ¢ oroz%toé’ﬂ S RS BTG St MRS tine, and ranimnustine:
antibiotics sudl#%s the enédiyine@ntibioticshesg ealicheamiciy, :Calicheéafridinrgamaallgicalicheamicin
omegall (Anegwy m%ﬁmm&lﬁgm@[}&l&]Q{%@A})m?fphl'ﬁ% é@@,cgb{%mé%mqyr@m'Cd@aAazQJSphOSphO”ates

such as cIodronate an esperamicin; as well as neocarzinostatin chromophore and related
chromoprotein’ el VOLERE\ ’E‘t)‘iSﬁ’&‘Eh%%ng‘ﬁPb“s)“&‘ﬁf&‘c‘lﬁﬁﬁﬁ%]ﬁ%mé@ﬁrﬁbﬁ'rﬁ A0 iy cin,
azaserine, bleamycins;cactidiemycingcarabici sarminomyiein ficaczinGphitimycchroboomyeinis,

dactinomycin, daunorubicin -detorbigin; S-digzop-0x04L fﬂg@wnﬁem@;m%' 10:8l9xgrubicin,

cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and eoxyd“oxoru icin), epirubicin, esorublcm
idarubicin, mAYcENGTRYEI: ‘iﬁﬁ‘t&ﬁ%ﬁ?“sﬁbﬁcé’é}‘h‘mdw&ﬁcé SHRYESBRaHEHC %\b?éi“%%@ia‘fﬁmycm
olivomycins, peplamyinnpocfirgmytinpufanny Ging ¢jue lamyei i psiaiRicisieeptanigrin, stremozocin,
tubercidin, ubgRImEY: ANASIANY. FOIMRIE AN elARoMeR uan.eemEIbAlExale AndR fluorouraci
(5-FI]); folic acid analogs such as denopterin, méthotrexate, pteropterin, trlmetrexate purlne analogs
such as fluddrabirfe: 8 *‘W&ﬁ%oﬁlﬁrﬂﬁ‘é”%‘réﬁ'ﬂbﬁhéf SRiONEARRTESPyinTHEhE Zresib e Ateh as
ancitabine, azatiidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine,
floxuridine; androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane,
testolactone: anti-adrenals such as aminoalutethimide, mitotane, trilostane: folic acid replenisher such
as frolinic acid; aceelatone; aldophosphamide egCOS|de aminolevulinic acid; eniluracil; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone; elfornithine: elliptinium
acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids
such as maytansine and ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitracrine;

pemostatin; phenamet; pirarubicin; losoxantrone; podophyllinic acid: 2-ethylhydrazide; procarbazine;
PKII nolviearcharide comnley OHS Natiriral Prodiicte EFricnene OR)Y ravovane: rhizovim <izofiran:



(01041The term "package insert" is used to refer to instructions customarily included in commercial
packages of therapeutic products, that contain information about the indications, usage, dosage,
administration, contraindications andior warnings concerning the use of such therapeutic products.
[0105]"Alkyl" is Cr-Cis hydrocarbon containing normal, secondary, tertiary or cyclic carbon atoms.
Examples of alkyl radicals include, but not limited to: methyl (Me, -CH). ethyl (Et, -CH2CH3), -privy'
(n-Pr, n-propyl, -CH2CH2CH3), 2-propyl (i-Pr, i-propyl, - C1-1(CH2)2), 1- butyl (n-Bu, n-butyl,
-CH2CHZ2Ctifj ), 2-me i-Bu, i-but CH2C CF13 2-butyl S butyI
-CH(CH3)CH ), 2- mgq % l’ﬁﬁ W g n&s&f ﬁq“%“r’ff ‘“ en “%“ PSR ]H‘QLE%‘QCH?,) 2-pentyl
|-CH(CH)CH2EH2CHES), &Bvlpérﬂw(ﬂeﬂrem@ﬁsqz" crznmethyhz bUtWﬂ(ﬁG(@H@)@@ﬁE%@HS)
3-methyl-2- bUM}(&Cﬁﬂ{;M@H3QN|@H3?291 Bmethynt - Bty EH2GIIC HICHL2) 2 methyl-i-
C1-13CH(CH: %g:HZCHS hexyl (- CH2 H2CI H2 2CH3() 2- hex CH(CHS)CHZCHZCHZCHZ)

3-hexyl (-CIH Hé‘éﬂé}“{‘éﬁéé‘r&érfz‘j) 2Eeniytie (EHE 2 A2 CHS EH3Y Filethyl-2-pentyl
(- CH(CH3)CH‘€®H89@H@(BH@1 mam@yrizzﬁmyrqweﬂe)ehmmmmzy i3dmethykv3-pentyl

(-C(C1- 13)(C<an'1| H@&}%))t Zemeﬁl‘M \%@%WJ&UQM;@H%&"&Mlgk&'@)&]ﬁwmatmns of differcnt
2,3-dimethy1-2-butylCC CHSiZCH(CFlz 2). 3,3-dimethy1-2-buty rCH(CH2)C(CH3)3 10106!The term
"alkylene as uﬁeﬁﬁgr@? ¥R&IPHY &t S8 ar or branched- chain divalent hydrocarbon radical of
one to twelvd@¥ion atoms (B&ECI&htwhereindheoatkyteneradicalmayvbeloptiomally substituted
independently,ith. one, oL MArS ARSIYS g%&!ﬁ%@é&%&bﬁ*% IR, amothLembogdiment. an alkylene

radical is one to eh‘ght carbon atoms %CII Is), or one to six carbon atoms (CII-C26). Examples of
alkylene grodp¥/ititiudl: bhEdresRy f‘ﬁﬂed‘iiﬁluﬂ‘?efﬁkr‘féjﬁé”(%ﬁ‘?’)"‘étﬁ?fé‘r‘ijé”éé’lﬂil@&]l -), propylene
(-C114.7142@+24) fand thexfike (AOA0 AT Re termrenyik refers o inesy oy, bmntheda:ha:lﬁtimonovalent

hycrocarbon iadfiea g 1o siaht carbon alofs (GATELNI atleast ang. i ynsaiyration. i 2

carbon-carbon, sp2 dou le bond, wherein the alkeny radical may eoptlonalysubstltuted
mdependenthAﬁ &iBf FdHPR Hsstue Hes dlelie HbR A RERSIAS driiRchiesrticals having "cis" and
"trans" orientatians;] ma&tematwelw ciEnﬁﬁtdmZ&Oﬁlﬁﬂi&lﬂ@ﬁﬁrﬁxaﬂﬁ@ﬂﬂs inglugleshidtare not limner' to,

ethylenyl or vrn\)élé g}m er]éé}%)l W } CHIg:H -04 2 Paqch]eFl %er}QIOSIThe term alkenylene refers

¥ 1 ;
to linear or branched-chain divalent hydrocar o{ﬁpra of fwo to e."%%‘?:éi‘?é% %oms ﬁébs) with at

least one srté“@l“&’r’%at*a"rbﬁlfﬁﬁﬁi’.‘@f,%%’arﬁ@?‘?%ﬁﬁ@é?ﬂ%%d@%]é B@ﬁtﬂrfwﬁe?réi“hliﬁefmkényl radical may
be optionalIyrﬁwbséimtaﬂ,s@cﬂédmh&dﬁﬁ mrsticeks:;havinsg:c@i&nandd ‘Hanshouematiansy i aliernatively,

D oS F RS R emovaler

ally' (.-0.42CIH- e term ki e et A TN ASH BT Branthal monovalent
hydrocarbon tadiealéhiiedts: dig ﬁtieer@@ﬁuaremé%mz-=@4<)mmﬂramea§@<bmereméaefzﬁmawratron, ie.,a

carkk])on carbofsp &é@l@mecvm@rﬁmrmhe@reénylm@icwmxfhf@g@@ﬁ@ltmyFétimg@ddindﬁpenldently
with one or m st S | herei Jnclude, but are not limited to, ethyny
(-Cx4CH), propggr)ﬁ/vﬁoro gg%‘/iggé:%? g?i} éﬁﬂ‘ﬁﬁ%%%ﬁrk 9101 LT e ki/ﬂﬂ?‘éne refersto a
linear or brangtiked-elivatent ydidtiibon fdial b wetceight earbetratirms TCH-CY) Rvith at least one

site of UnS&tl&fﬁH&@ b 8B CAIRON-RIDAR %P!’:@l@;zﬁ%ﬂﬂééﬁ’@%ﬁ!@ﬂ?&%ﬁ%{ﬂw&ﬁﬂ'&@x mgy;be optionally.
Examples include, but are not limited to, ethyn Iene -C= C- g |ene proparg lene, -(72H2C4C-4

and the like Liiiﬁ‘l?é‘?@rr%?’“é’é?ﬁ&é?‘éfé“"“6 fbocyeyh c% Cyé iC A mﬁdg e§8oalks refer to a
monovalent énsarératici Satdrated orpartiaiy: sisaturiatedsring: heving 3rte:dRecanbbn atoms (CI3--C

I]) as a monogyeliariRgsok 7:0:12; 9%9@%@@%@ $¢agy§4&r'@9dr$'ﬁscﬁ |G RPLYEIRSNaving? to 12

atoms can be arranged for example, as a bicyclo [4,5], [z [5,6] or [6,6] system, and bicyclic
carbocycles havifg: 9%??‘]?51 Y- oM égrlr”be“%iﬂ’ﬁh)é das! Fblcicl%“[@dé]cb‘r [6'8] W‘é‘l‘@m or as bridged

systems suchids Biol. 11{21:979-986: Lewis et al. (1993} Cancer Immunol, Immunother. 37:255-263;
Pictras et al. (1994) Oncogene §:1820-183%; Vitena es al. (1994 Cancer Research 54:5301-
5309 Shiwkowsk: et al. (19943 1. Biol. Chem. 269(201:14661-14665; Scott et al. (19971} 1.
Biol. Chem. 266:14300-5; D'souza et al. Proc. Natl. Acad. Sci. (1994) 91:7202-7206; Lewis
et al. (1996) Cancer Research 56:1457-1465; and Schaefer et al. {1997) Oncogene 15:1385-
1394,

106906} “Humanized” forms of non-human {e.g., rodent) antibodies are chimeric



bicyclo[2.2.11heptane, bicyclo[2.2.2]octane and bicyclo[3.2.2]Jnonane. Examples of monocyclic
carbocycles include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, 1 -cyclopent- 1 -enyl , 1
-cyci opent-2-enyl, | -cyclopent-3-enyl, cyclohexyl, | -eye lohex- | -clay', | -cyclohex-2-enyl,
1-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl,
cyclododecyl, and the like. 101121"Aryl" means a monovalent aromatic hydrocarbon radical of 6-20
carbon atoms (C6-C20) derived by the removal of one hydrogen atom from a single carbon atom of a
parent aromatlc nﬂl sp{st%{}r}l y ﬁ?r@ﬁ %[XL Jroups ﬁrnevggﬁlrrelge}nted in the exem{g dg ct res as "Ar".
Aryl includes blcyc IC radicals comprising an aromatic rlﬁ l?ge 164 SAtliT AT ggr I}nsaturated
ring, or aromaie! @ambwen@mnmwar faWITgirbmpmlmhﬁe Hput@reimoklinhiter to Wb!di@als derived
from benzeng.{phenyl)substitutad-Renzenesspaphthalene -anthragene; biphenyl, indenyl, indanyl,
1,2-dihydron@)hthalema0 }1 2,3,4-tetrahydronap hthyl and the like. And groups are ogtlonally substituted

independently With'dfe ‘o o &TmEHRBRS HEse %‘éﬁ’fﬁéf@ﬁdﬁbﬁéih,&m&é‘“ He’h divalent
aromatic hydrodarbenmadicahof: 6: 28 darboh:ptomsy(Cof@30nderved byl thememevataf two hydrogen

atom from a M%&%Q@Q«%ﬁm o c@uR@[QHtﬂ?er RMALGHAYSYRIEM, 278 AlylgRe groups are
represented in the exemplar structures as "Ar". Arylene includes bicyclic radicals comprising an

aromatic ring fUSERPES BN PR T5a4iy %ﬂ%{%&&% 7t é‘PBH‘IéI’t?é BAYGEREIE ring. Typical
atylene groupsihciude, buharé wet hmited:-tpicradicalsiderivati-flomberizene (Phenyiene), substituted
benzenes, naphithalgng, ﬁ@‘iﬁfﬁ&‘ﬁﬁﬁnwW'?&%xﬂ%ﬁﬁ%mwﬂ%ﬂ? fiygronapthalene,
1,2,3,4-tetrahydronaphthyl, and the like. Arylene groups are optlonaﬁ substituted 101141 The terms
heterocycle‘““’Il?é?t%r%lflay’ip‘ Sharrterdydlie’hgardused fh%%ﬁ(‘:‘héﬁ@e‘éﬁfibﬁémwéhd refer to a
saturated or & partially unsatunatad (lecf having ene.bicore d@mhke:ﬂndﬁﬁr)&ﬂam hends within the ring)
carbocyclic radieal a1 20 Ig.alels I whish:al easiane ng {pc'%g eteroatom selected from
nitrogen, oxygen, phosphorus and sulfur, the remaining ring atoms b eing Wuhere one or more ring
atoms is optlb’i‘féHV@Ij%ﬁfUt%‘dﬁ’ﬁﬂ’ep@ﬁd@ﬁtﬁ%@h“@ﬁ@‘br%ﬁéﬂgﬂB%titﬁéh‘fgfﬁl%@r%é@%élow A
heterocycle maydbe a.meneeyciRhavioch3da g membergi(dita 6reafhem atoms and 1 to 4

heteroatoms selecte: g ())or a bicy Ig,haym to 10 ring b rsi to 9 carbon
atoms and 1;tor%uh%‘fé)rocg{}o(rjﬁg}% %%%3 %? m N 0 , and'5), %d?célﬁlélrlhnp %%%/c?otf’ L5] [5,5], [5,6], or

[6,6] system *Heterotyitlexldiaste sciiBedn: If’)&qé@ﬁ"é Bieb. A "‘*Pﬁ‘fft?lpl@s?@ﬁwwémhw&%rocycl|c
Chemistry” (WihoBenjamin, Nem Yok, 1WXMQRIOUI®WA@HI@PI€Y%M2\%@6447 n@ndQi5the Chemistry

of Heterocyc c s of I & Sons, New York, 1950 to
present), in p!JarIlcul‘FJg olgrﬁﬁ%’g%@% 1 gﬁ %@ 2if andggc\g]l) ﬁeﬁ?‘gmé“‘(ﬁbﬁo) 82:5566.
"HeterocycMcatsbainaiudéls rack s SvIneTe ﬁeteféw@lefram@élkcame fusedwith: awaturated, partially

unsaturated kng:Ofar0matic carheeyslic oL hetergeyslic.ting. Examples of heterocyclic rings include,
but are notllmlt to, PyrIo lidin I tetra, é/drofuranyl dih drofuran%/I tetrahﬁdrothlen yl

tetrahydropyt ?1 dlhydrgﬁg/r‘é U1, VRl SERISIFari T BidHuiAg RAB D B‘Iﬁ%““Iﬁfbimorpholmo
thioxanyl, p|pwawtthmmmweﬁammwa‘azeudﬂm}'bﬁoﬂetahnyd:t thietemythomiopigeriditgdsoxepanyl,

thiepanyl, oxazeRiRyle §azeRinyi. Hif, A&PIN LSRN TQlRY | H&'Qé@r’&p%'é'npyxr%}%‘}'F'cd%!&?”y' dioxanyl,
1,3-dioxolanyl, pyrazoliny dlthlan}/l dltI"noIan |, dihydropy [, dihydrothienyl, dihydrofuranyl,

pyrazolidinyl rﬁfd’éﬁ%ﬁ’hyP |I'Jﬁ Hﬁib’ﬁé‘fﬂy? %Cfgi‘ﬁk‘ﬁc%gﬁ {f f‘)] f(‘aWI‘ ‘@"Qﬁjﬁb‘i}(’fyéfﬁf %49 .0]heptanyl,
azabicyclo[2]g&2}hiexaridy BHxndelydpguinalizinydtama N{pyridy b{ideas.Spiroiimadieties:are also included
within the scope. of; this definition. Expmplesiof a nsterocyelic, graupWhsiRin.g fing carbon atoms are

substituted with oxo (- -0) moleties are pyrimidinonyl and 1,1-dioxo-thiomorpholinyl. The heterocycle
groups hereif*ai& 8ptibhan %‘b‘Béﬁ’fﬂtéﬂdlde@b“éﬁU‘éﬁW@vlﬂ‘irﬁﬁé’ o leratsilss it eescribed herein.
101151The tertathetéroarytiretersia axnenevatentargmatiocs ﬁamealmﬁ&d B-¢Qedednembered rings,
and includes,[ysegh g SYSIRMS (BLIsaS! aRs.fnhich 5 Alomarie) ple-0 AlRMS, capigining one or

more heteroatoms mdependentTy selected from nitrogen, oxygen, and su Ifur. Examples of heteroaryl
groups are pYiiyR ERERIHEG 2o dxatipie P?“ﬁw?ﬁkﬁ/ﬁi?rﬁﬂiﬁimo%fd%wl GiifdazBpyridinyl,
pyrimidinyl (m@lu@lmgp&@ﬁ;examp;he@;éuhydr@xwﬁtmédlnyl) pyrazolyl, triazolyl, pyrazinyl, tetrazolyl,
furyl, thienyl, zolyl, thla ol I oxadlazol I, h' I Yo l, cjuinolin
tetrahydrmso%%glmyl Indo yI enZIrnélII} azoI! enzgfa?z{%%/ cmr%{gIP rx azlé ]i]{"lﬂgo?zmyl
phthalaziny!, PYaidazinyitHerae, Cisfsmcaeﬂyﬂdtp{féﬁmwyprpawﬁwwa%@mylﬂmamw hiadiazolyi,
thiadiazolyl, furazanyl./penzelurazanyl benzethiopbhenykibenzethiazoly.henzoxazalv,guinazolinyl,
guinoxalinyl, naphthyridinyl, and furopyridinyl. lieteroaryi groups are optionally substituted
independently with one or more substituents described herein. 101161 The heterocycle or heteroaryl
groups may be carbon (carbon-linked), or nitrogen” [nltrogen linked) bonded where such is possible. By
way of example and not limitation, carbon bonded heterocycles or heteroaryls are bonded at position
2,3,4,5, or 6 of



2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5 of a Edam tetrahydrofuran, thiofuran, thiophene, pyrrole
or tetrahydropyrrole, position 2, 4, or 5 of an oxazoie, intidazole. or thiazole, position 3, 4, or 5 of an
isoxazole, pyrazoic, or isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an azetidine,
position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline. 011171By
way of example and not limitation, nitrogen bonded heterocycles or heteroarls arc bonded at position 1
of an azindine, azetidine, pyrrole, pyrrolidine, 2- pNTroline,rrroline, imidazole, imidazolidine,

2-midazoline, &imidazeline, pyrezole pyiazoling, 2:pyrazoiine, 3pyrazoline, pipericine piperazine.
indole, indoline, ﬁ: -indazole, pqsﬁlon ofa |somdo'!e, or soindoling, pqsﬁlon of a morpholine, and
position 9 of keakbuZbid corisiearbolifis RO TSI LdHkeEr. orrirk! rrdeansz ivélent elerical moiety

comprising aicovalant:bend:oua.chainof-atoms that.covalenty ataches-anantibody.10,a,drug moiety.
In various embod'mlents of for@r“l% 1, alinkeris specifie%&s L. 101191The term "chiral" refers to

it ar, hacrophaval e 2 Ijﬁ} 5?%“6‘1 rﬁilzlq’gf’dﬂlﬁ)é{d'éﬂp artner, while the

molecules wlliji@ﬁ}E aai‘}jé}]%%}%ropeﬂy%(ifljnoh- Su ern‘hpogg
term "achiraltrefdes tenvhvidonfeswthioharesupatimposalbiecohsthédrsmivyrorimage partner. (01201The

term "stereoigomersdeiersdaLarapaunds which have:identical ehemical constitution,but differ with
regard to the éér%?gement of the ,aboms or gro%p%{s? in space. 101211"Diastereomer” refers to a

stereoisomer With! two or MSrs BerfSF 8T ERIMALTERE WHESE MEBTSL RS RIS MiF5r images of one
another. Diastérgéomersdavéidifferentiphysicat proparties) baamelfinggoirtsitbeilingipdints, spectral

properties, apgleactivities: Mixtures 0f Jiasieieomers may. SepaRieUNdsr high.tegolytion analytical

procedures such as electrophoresis and chromatography. 10122"Enantiomers” refer to two
stereoisomer“6f ‘& ‘SHBBUREWHILH & RETSUBRTHIBYSAR S dm ATaes O BRE Aot Er.
10123lsterammz@mdubatgmefiniti@hﬁiandf.@onmmnmmﬁdnhm@km-@enﬁ@lyﬁnli@wfs. P. Parker, Ed
McGravieHil Rietanag of Ghamical Letia (i) MaGransbill, ook ompanyisptorks and Ebel.

E. and Wilen, S., Stereochemisuy Organic Compounds (1994) John Wiley & Sons, Inc., New York.
Many organic*E8RIFEIRYS BRIETIN OPRitHIN activaF6HHRY, e drHeayn Ve theckbilihy2 g rotgte the plane of
plane-polarizedktightatr-desorihing.as epticaly activeccompaungd;the:prefixesddiand kaor R and S. are

used to denge fhe ahsol %@‘?&Qﬁ‘f&%u!;%%‘?”m%ﬁ E!}%lm%'egyé‘?ﬁ%‘%‘%ﬁé 13 chigay Genter(s). The prefixes d and
ior +and (- compound, with ILj or d is mployed to designate the sign of fotation of plane-polarized

light by the ati¥i¢itEitheicbmboundideddroratsly PR EbAPsumd pectived ian chemital structure,
these stereoispmers-ang, danticalexcepkibatdheynaeumnirerages il anaidkathelA-specific
Steremsomeﬁ)mg C &'&9(1‘??} and/or determinimg the response rate (RR).
[0694] The term "boavailability” refers 1o the systemic availability (ie.,
bicod/plasma levels) of a given amount of drug administered to a patient. Bioavailability is
an absolute term that indicates measurement of both the time (rate) and total amount {exient)
of drug that reaches the general circulation from an administered dosage form.
[0095] The terms “cancer” and “cancercus” refer to or describe the physiclogical
condition 1n mammals that is typically characterized by unregulated calf growth. A “tumor”
comprises ane or more cancerous cells. Examples of cancer inchude, but are not limited to,
carcinoma, lymphoma. blastoma, sarcoma, and leukemia or lymphoid malignancies. More
particular examples of such cancers include squamous cell cancer (e.g.. epithelial squamous
cell cancer), lung cancer including small-cell fung cancer, non-small cell lung cancer
("NSCLC™), adenocarcinoma of the Jung and squamous carcinoma of the lung, cancer of the
peritoneum, hepatocellular cancer, gastric or stomach cancer including gastroiniestinal
cancer, gastroimestinal stromal tumor (GIST L pancreatic cancer, glioblastoma, cervical
cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer,
rectal cancer, colorectai cancer, endometrial or uterine carcinoma, salivary gland carcinoma,

kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic cascinoma, anal



be referred to as an enantiomer, and a mixture of such isomers is often called an enantiomeric
mixture. A 50:50 mixture of enantiomers is referred to as a racemic mixture or a racemate, which may
occur where there has been no stereoselection or stereospecificity in a chemical reaction or process.
The terms "racemic mixture" and "racemate” refer to an equimolar mixture of two enantiomeric
species, devoid of optical activity. 10124]The phrase "pharmaceutically acceptable salt,” as used
herein, refers to pharmaceutically acceptable organic or inorganic salts of an ADC. Exemplary salts
include, but are.nol n{ldml%elc{{3 Hlf)%;[g dgl %ﬁe&%e&a&% oxa (%ed chloride, bromide, iodide, nitrate,
bisulfate, phos hate acid phosphate, Isonicotinate, lactate, sa(ilcylate acid citrate, tartrate, oleate,
Pinnate, pani8¥ Bhate, bifstratel 4SBT SGECIHaR: FABRITRS @é‘h‘t“é’i’hété“ﬂﬁr‘ﬁ%\’r%te gluconate,
glucuronate, e@mhaf@.m fermates: bemoete,ngIgt—ema&epmat@ameeylf@natememaﬂeau&tanate

benzeneSUIfon%Iecp&t cve xnc%%yrllf%qa %hcapuqmu egatl?s udo:!' hich hg} eat h lanBb’lgi }ud d[}% Xy-3-n
aplitho ate )) salts pharmaceutlcal acceptable salt thé’

|nvo ve hcllsion of another molecule
such as an at@thtecion, 8o naterjor ot @ﬁh@r‘«‘déufﬁtéﬁém TThegetinterion ma.y be any organic or

inorganic mojegythat stabiligg@&h@ilmar‘ge@g)tlae@aae@&eﬁmpou@{;Iﬁﬁamh@({]mgre, apharmaceutically

acceptable sallt1 hamﬁhg{yfg or t&ia{wepfgvefw ﬁegegéon} 'D;"ﬁsftﬁu éqr . sta ce where multiple
charged atoms are parto e ha?maceu Ically accé’p‘fab f&'551tE n“h%v il tlﬁ *Eounter ions. Hence,

a pharmaceutieaty. acoeprablessatcarchayedng br moreticharged dtorins andiorone srmore

counterion. 1Qd2alsPharmaceitically.acceptable.solvalest fﬂ%ﬁ%%éﬂl@é&?q@%&&f one or more
solvent molecules and an ADC. Examples of solvents that form harmaceutlcally acceptable solvates

include, but are Mot fimited" s’ %QféT‘%6&83&%?“8?%%?"Fﬁ%‘fﬁéfn"dl‘dbk?@b‘ ‘B acetate, acetic acid,
and ethanolamirresc A NTHRAQCY CldNE DERINATIVES ANDANTHRACYELINBDERIVATIV

CONJUGATER 19l ablagsiatad.gionedn afirstaseect ingpeseniaiesin.coniygales.qf an

anthracycline derivative of the formula (H: [Ant-L-Z-] -T(1) 101271wherein’Ant, L, Z, m and T are as

above definet!, '6rR BHSITAYRE HIESI S LB RaB R <l tHArMEFEe 1381 I WhEBetRe 48 fE ihere are
provided a.ntlwrasyelie detivativesrAniid-Of P 101204 wherein-Ant  kCand:-Ziairpassabove defined,

and is a hydroger ﬁFQJ@u&&Q&@ pcRGRTSA R CloRlkyd, phgny @(h@‘?&%%l&ﬁ‘?“% 9,8 Rharmaceutically

salt thereof 101301Preferably, the anthracycline derlvatlve residue that Ant represents can be
released to gﬁ%l&ﬂﬂﬁﬁﬁifﬁ&%]ﬁﬁawmﬁiww R eEHRRE OHBCEERI encoding it) in

the patient, e.g., in a tumor biopsy or by various diagnostic assays such as the 1HC, FISH,
southern blotting, PCR oF in vivo assays described above. One may also study receptor
overexpression by measuring a shed antigen (e.g., ErbB extracellular domain) in a biological
fluid such as serum (see, e.g., US 4933204 WO G1/05204; US 3401638, and Sias et al (199
I Immunol. Methods 1320 73-80% Aside from the above assays, various other in vivo assays
arc avatlable to the skilled practitioner. For example, one may expose cells within the body
of the patient to an antibody which is optionaily labeled with a detectabie label, ez a
radicactive isotope, and binding of the antibody to cells in the patient can be evaluated, e g,
by external scanning for radioactivity or by analyzing a biopsy taken from a patient
previously exposed to the antibody.

[0098] The term “cvtotoxic agent’ as used herem refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term 18 intended to
inchude radioactive isotopes (e.g., " AL LY, Re, M Re, HSm. 2B, PP, Y'C, and
radivactive isotopes of Luj, chemotherapeutic agents, and toxins such as small mofecule
toxins or enzymatically active toxins of bactenial, fungal. plant or animal origin, including
synthetic analogs and dertvatives thereof,

6099} A "chemotherapeutic agent” 1s a chemical compound useful in the treatment of

cancer, regardless of mechanism of action. Classes of chemaotherapeoutic agems include, but



101311In another preferred aspect, the present invention provides an anthracycline derivative
conjugate or a pharmaceutically salt thereof of the formula (la): [01321wherein: [01331I121, RS, Z. m
and T are as defined above and L1 is a linker of formula (Ill) or (1V): 101341wherein B is a C1-C6
alkylene moiety optionally hetero interrupted, and v, j, k and y are independently O or I. 101351lt is
clear that in this instance, the anthracycline derivative residue which Ant represents is tether to the
linker La through an a.cetalic bond that involves the primary alcohol at the C-14 of the anthracycline

skeleton. 101361 As stated ahove, E: anthra éér rlvrz;\ Iye %% %t% o pharmaceutically salt

thereof of the formula (1) releaSes the desired free anthrac clinle deri ative, as shown below for the
preferred COﬁU@’ﬁfG@@‘PtWé PGS OSSP OO BO EIiTors. anﬂbodlcs photosensitizers, and

kinase inhibitors. Chemotherapeutic agents include compounds used in ™argeted therapy™
and conventional chemotherapy, Examples of chemotherapeutic agents include: erlotinib
{TARCEVA®:, Genentech/O8! Pharm.), docetaxel (TANOTERE®:, Sanofi-Aventis), 5-FU
{fluorouracil, S-fivorouracil, CAS No. 51-21-8), vemcitabine (GEMZARE, Lilly), PD-
0325601 (CAS No. 391210-10-9, Pfizer). cisplatin {cis-diamine dichloroplatinum{il), CAS
No. 15663-27-1), carboplatin (CAS No. 41573-94-4), paclitaxel {TAXOL®, Bristol-Myers
Squibb Oncology, Princeton, N1}, rastuzumab (HERCEPTIN®, Genentech), temozolomide
{d-mothyl-5-0x0- 2,3.4,6.8-pentazabicvelo [4.3.0] nona-2.7 9-triene- Y-carboxamide, CAS
No. 85622-93-1, TEMODAR®R, TEMODALR, Schering Ploagh), tamoxifen ((Z)-2-[4-(1 2-
diphenyibut-I-enyl)phenoxy |-V N-dimethyl-cthanamine, NOLVADEX®E, ISTUBALE:,
VALODEX®), and doxorubicin (ADRIAMYCING®Y. Aku-1/2, HPPD, and rapamycin.
16100 More examples of chemotherapeutic agents include: oxaliplatin
(ELOXATIN®, Sanofi), bortezomib (VELCADE®, Millennium Pharm.), sutent
(SUNITINIB®R, SUTI24%, Plizer), letrozole (FEMARA®R, Novartis), imatnib mesylate
{(GLEEVECH: Novartis}, XL-518 (Mek inhibitor, Exelixis, WO 2007/644515), ARRY-886
(Mek mhibitor, AZD6244, Array BioPharma, Astra Zeneca), SF-1126 (PI3K inhibitor,
Semafore Pharmaceuticals), BEZ-235 (PI3K inhibitor, Novartis), XL-147 (P13K inhibitor,
Exefixis), PTK787/ZK 222584 (Novartis ), fulvestrant (FASLODEX®R, AstraZeneca),
leucovorin (folinic acid), rapamycin (sirolimus, RAPAMUNE®, Wyeth), lapatinib
(TYKERB®, GSK372016, Glaxo Smith Kline}, lonafarmb (SARASAR™, SCH 66336,
Schering Plough), soratenib (NEXAVAR®, BAY43-9006, Baver Labs), gefitinib
(IRESSA®, AswraZeneca), irmotecan {CAMPTOSAR®:, CPT-11, Phzer), ipfarmb
(ZARNESTRA™, Johnson & Johnson), ABRAXANE™ (Cremophor-freel, albumin-
engineered nanoparticle formulations of paclitaxel { American Pharmaceutical Partners,
Schaumberg, 11}, vandetanib (rINN, ZD6474, ZACTIMA®, AstraZeneca), chioranmbucil,
AGETE, AGESTL (SU 3271; Sugen), temsiroiimus (TORISEL®, Wyeth), pazopanib
(GlaxoSmithKliine), canfosfamide (TELCYTA®R, Telik), thiotepa and cyclosphosphamide
(CYTOXAN®, NEOSAR®RY; alky] sulfonates such as busulfan, improsulfan and piposulfan;
aziridines such as benzodopa, carboquone, meturedopa, and uredopa; ethylenimines and
methylamelamines including altretamine. triethylencmelmine, tricthvienephosphoramide,
triethylenethiophosphoramide and mimethylomelamine; acetogenins (especially bullatacin

and bullatacmone); a camptothecin Gneluding the synthetic analog fopotecan): brvostating



HO-L1-2-F-T (la) 91371wherein R1. R2. L1, Z, m and Tare as above defined. 101381Preferably, Z is
a spacer group like (01391a)-NH, 101401 101411c) aminoalkylene, thioalkylene, ammocycloalkylene
orthioecloalkylene bearing a further thiol or amino group or a carboxylic residue, 101421d) a peptic&
residue able to tether the Li linker to the T carrier by forming new bonds s e.g.; amide bonds, disulfide
bonds. 101431T is preferably selected front a polyclonal antibody, or fragment thereof, comprising an
antigen binding site, capable of binding to a tumor associated antigen; a monoclonal antibody, or

fagment hereq! somsising.an antigen bindng s, canable.of inding to g0 anigen preferenially o

selectively expréssed on tumor cell populations: a peptide or protéin capa
preferentiallyorsaiaetivelyaisdindy atumhicrceinoOr Erehsn t‘éa?flﬁy Cffﬁbbf#l ed @@Wﬁt}\?@thereof suitable

to be attached:t9.the.lAnt-llud-tnpiely, @:rwnozieeﬁimcmzp@Wmemgﬁérﬂi% J01441Ratticularly preferred
compounds of for(tifnula (Ia) are those wherein th cer group %vh pr;asents is: 101451i) -NH-,
thatis LZimT & 00FUak HOM S EAnGHBY He RHEIA T TRt oz

chlorophosphamide, estramustine, fosfamide. mech owthammc mechiorsthamine oxide

hvdrochloride, melphalan, novembichin, phenestenine, predmimusting, trofosfamide, uracil
mustard; nitrosoureas such as carmustne, chlorozotocin, fotemustine. fomustine, nimusting.
and ranmmnustne; antibiotics such as the enedivne antibiotics (e.g., calichcamicin,
calichearmscin gammall. calicheamicin omegall (Angew Chem. intl. Ed. Engl. (1994)
33:183-186) dynemicin. dynemicin A; bisphosphonates, such as clodronate; an esperamicing
as weli as neocarzinostatin chromophore and related chromoprotein enedivne antibiotic
chromophores), aciacinomysins, actinomycin, suthranyein, azaserine, bleomycins,
cactinomycin, carabicin, carminomycin, carzinophilin, chromomycinis, dactinomycin,
daunorubicin, detorubicm, &-diazo-5S-oxo-L-norleucine, morphohno-doxorubicin,
cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirebicin,
esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin C, myeophenolic acid,
nogalamycin, olivomycins, peplomyein, porfiromyein, puromycin, quelamycin, rodorubicis,
streptonigrin, streptozocin, tuberciding, ubemimex, zinostatin, zorubicin; anti-metabolites such
as methotrexate and S-fluorcuracil (5-FUY; folic agd analogs such as denopterin,
methotrexate, pleropterin, trimetrexate; purinte analogs such as fludarabine. 6-
mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine,
t-azaundine, carmofur, cytarabine, dideoxyuridine, doxifluriding, enocitabine, floxuridine;
androgens such as calusterone, dromostanclone propionate, epitiostanocl, mepitiostane,
testolactone; ans-adrenals such as aminoglutethimide, mitotane, tridostane; folic acid
replenisher such as frolinic acid; aceglatone; aldophosphamide glyeoside; aminolevulinic
acid; entluracii; amsacrine; bestrabucil; bisantrene; edatraxate: defofamine; demecoleine;
diaziquone; effornithine; elliptinium acetate; an epothifone: etoglucid; gallium nitraie;
hvdroxyurea: lentinan; lonidainine; maytansinoids such as maytansine and ansamitocins;
mitoguazong; mitoxantrone; mopidanmol; nitreering; pentostating phenamet; pirarubicin;
losoxantrone; podophyliinic acid; 2-ethvlhydrazide; procarbazine; PSK®: polysaccharide
complex (JHS Natural Produets, Eugene. OR Y razoxane; rhizoxin; stzofiran;
spirogermanium, teneazonic acid; triaziquene; 2,2' 2" trichlorotriethylamine; trichothecenes
(especially T-2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine;

dacarbazine; mannomustine; mitcbronitol; mitolactol; pipobroman; gacviosine; arabinoside



wherein m is above defined; 101461ii) -S-, that is [-z-]").-T is derived from a carrier of the formula
T-ISHIrn wherein m is above defined; 10147 1iii) -NH-D-NH-00- wherein -0- is a CI-Co alkylene, Ci-C6
cycloalkylene or - 0-NH- is a peptide residue constituted from 1 to 4 amino acids having at least one
free amino group, that is [-Z-]"-T is derived from a carrier of formula II[COOH]," wherein m is above
defined; [01481li-D-CO-NH- wherein -0- is as defined above or -0-00- is a peptide residue constituted
from | to 4 ammo acids having at Ieast one free carboxylic group, that is [-Z-]-T is derived from a canier
of formula T- whe e| m is a _defined,; 101491v -NH-D-N-CH- wherein -D- is as defined
above and - !%I_| isas s ﬁ’i’e&‘%lf)dgve for 951 Nllj VTS éierﬂv'éapf%’ﬁ{'5QC5Fﬁ]é?“éf‘fb‘rmuIa T-[CHO],"
viiherein m isritove deflngdit0150 v Nk D SoCliwvhepéinisBcisiasidefiffedeabove or -D-S- is a

peptide residyg;gonstituted dromnk 10;d-amino.acidshaving at least-ane free,thiol qroup, that is [-2-].- T
is derived from a carrier derivative of formula (V): . (V) 0 wherein m is above defined; [01511

101521vii) -NHBE'8 ‘WWéPé‘fﬁ‘“U‘”%‘Hmﬂ”s‘“%i’r%“‘éf%”&iéﬁﬁé&%é e Fakqs Nagprees: CP1

1'1; topoisomerase inhibitor RFS 2000: difluoromethyvlornithine (DMFOY; retinoids such ag
retinoic acid; and pharmaceutically acceptable salts, acids and derivatives of any of the
above.

[6161] Also included in the definition of "chemotherapeutic agent” are: (1) anti-
hormonal agents that act to regulate or inhibit hormone action on tumors such as anti-
estrogens and selective estrogen receptor modulators (SERMs). including, for example,
tamoxifen (including NOLVADEX®: tamoxifen citrate), raloxifene, droloxifence, 4-
hydroxytamoxifer, trioxifene, keoxifene, LY 117018, onapristone, and FARESTON®:
(toremifine citrate); (i} aromatase inhibitors that inhibit the enzyme aromatase, which
reguiates estrogen production in the adrenal glands, such as, for example, 4(5)-imidazoles,
aminogiutethimide, MEGASE® (megestrol acetate), AROMASIN®R: (exemestane: Pfizer),
formestanie, fadrozole, RIVISOR®: (vorozolel, FEMARAR: (letrozole; Novartis), and
ARIMIDEX®R (anastrozole: AstraZenecal; (1it) anti-androgens such as flutamide, nilutamide,
bicalutamide, leuprolide, and gosereling as well as roxacitabine (a 1.3-dioxolane nucleoside
cytosine analogy; (iv) protein kinase inhibitors such as MEK inhibitors (WO 2007/044515);
(v} lipid kinase inhibitors; (vi} antisense oligonucieotides, particularly those which inhibit
expression of genes in signaling pathways implicated in aberrant cell proliferation. for
exampie, PKC-alpha, Raf and H-Ras, such as oblimersen (GENASENSE®, Genta Inc.); (vii)
riboz.yrncs such as VEGF expression inhibitors (e.g., ANGIOZYME®} and HER2 mxpressz%on
LEUVECTING, and \"'AXI.D‘RJ; PROGLEUKINE rIL-2; topoisomerase | mhibitors such as
LURTOTECANR:; ABARELIX® rmRH: (ix) anti-angiogenic agents such as bevacizumab
(AVASTIN®, Genentech); and pharmaceutically acceptable salts. acids and derivatives of
any of the above,

[0T02] Also mcluded in the definition of "chemotherapeutic agent™ are therapeutic
antibodies such as alemtuzumab (Campath), bevacizumab (AVASTIN®, Genentechy:
cetuximab (ERBITUX®, Imelone); panitumumab (VECTIBIX®, Amgen), rituximab
(RITUXAN:, Genentech/Biogen Idec), pertuzumab (OMNITARG™ 204, Genentech ),
trastuzumab (HERCEPTIN®, Genentech), tositumomab (Bexxar, Corixia), and the amibody

drug conjugate, gemtuzumab ozogamicin (MYLOTARG®, Wyeth).

lrle]



is derived from a carrier derivative of formula (VI): derivative conjugate or a pharmaceutically salt
thereof of the formula (thy: 101551wherei R, and R?, Z and T are as defined above and IL is a linker
of formula (V11) or ( 101561wherein n IS an integer from 1 to 9 101571In this case, the release of
the desired free anthrac cline derivative can be schematically illustrated as follows from the preferred
conjugates of the formula (Il ) Z T rn 101581 Patrticularly preferred compounds of the formula (Ib) are
those wherein: 101591a) L2 is a linker of formula (V1) as defined above and Z is a spacer group
which is: 101@Q&yiii as deif]ined abgve under oinlt ]a0161]hdt<ﬁfined above under point ii); 1016

21defined ab ve‘l]mder poilhxpﬁilnzc monocional antibodics with therapeutic potennal as
chemotherapeutic agenis 1n combination with the PI3K inhibitors of the invention include:
alemivzumab, apolizumab, aselizumab. atlizamab, bapineuzumab, bevacizumab,
bivatuzumab mertansine, cantuzumab mertansine, cedelizumab, certolizumab pegot,
cidfusituzumab, cidtuzumab, daclizumab, eculizumab, efalizumab, epratuzumab, erlizumab.
felvizumab, fontofizumab, gemtuzumab ozogamicin, inotuzumab ozogamicin, ipilimumab,
labetuzumab. linfuzumab, matuzumab, mepolizumab, momvizumab, motovizumab,
natalizumab, nimotuzumab, nolovizumab, numavizumab, ocrelizumab, omalizumab,
palivizumab, pascolizumab, pecfusituzumab, pectuzumab, pertuzumab, pexelizamab,
rativizamab, ranibizamab, reslivizumab, reslizumab, resyvizumab, rovelizumab, ruplizumab,
sibrotuzumab, siplizumab, sontuzumab, tacatuzumah tetraxetan. tadocizumab, talizumab.
tefibazumab, rocilizumab, toralizumab, frastuzumab, tucotuzumab celmoleukin,
tucusituzumab, umavizumab, urtoxazumab, and visilizumab,
{0104) The term “package msert” 1s used to refer to instructions customarily included
in commercial packages of therapeutic products, that contain information about the
mdications, usage, dosage. administration. contramdications and/or warnings conceming the
use of such therapeutic products.
H105] “Alkvi® 1s Cy-Cs hydrocarbon conaining normal, secondary, tertiary or cvelic
carbon atoms. Examples of alkyl radicals includce, but not imited to; methyl (Me, -CH:),
ethyl (Et, -CH,CHz), 1-propyl (n-Pr, n-propyl. -CH-CH,CHas), Z-propyl {i-Pr, i-propyl, -
CH{CH 3}, -butyl (1-Bu, n-butyl, -CHCHYCHLCHa) 2-methyl-T-propyl (i-Bu, t-butyl, -
CHCH(CHa ), 2-butyl (s-Bu, s-buryl, -CH(CH;)CHLCH:), 2-methy!-2-propyi (1-Bu, t-butyl.
-C(CHak). L-pentyl (n-pentyi, -CHCH,CH,CHACH3), 2-pentyl (-CHICHCHCH,CH;), 3-
pentyl (~CH{CH,CH1):}, 2-methyl-2-butyl (-Ci{CH; 3, CH,CH;), 3-methyl-2-butyl (-
CH{CH»CH{CHs ). 3-methyl- I-butyl (-CHCHyCH(CHs k), 2-methvl-1-butyl (-
CH,CH(CH:}CHCHa), 1-hexyl (-CH2CH>CHLCHACHALCH:)L 2-hexyl (-
CH{CH)CH CHyCHACH 3, 3-hexvl (-CH(CHCHA CHACHoCH 1Y, 2-methyl-2-pentvl (-
CCH3RCHCHLCHay, 3-methyi-2-penty! (-CH(CH )CH{CH 3 CH,CHa), 4-methyl-2-pentyl (-
CH(CHYCH,CH(CHa)o ), 3-methyi-3-pentyl {(-C(CH2}(CH>CH ). 2-methvl-3-pentyl (-
CH(CHCH:)CH{CHz1 ), 2.3-dimethyl-2-butyl (-C{CH:»LCHICH 1), 3.3-dimethyl-2-butyl (-
CH{CH)C(CH )k
[01066] The term “alkylene™ as used herein refers 1o 2 saturated linear or branched-

chain divalent hydrocarbon radical of one 1o twelve carbon atoms (C1-Cyy ). wherein the



101631xi) as defined above under point iv); 101641xii) as defined above under point v); [016 51xiii) as
defined above under point vi); 101661xiv) as defined above under point vii); 101671xv) -S-D-NH-CO-
wherein - 1)-NH-CU- is as defined above under point 101681xvi) -S-D-CO-NH- wherein - fl-CO-NH is
as defined above under point 101691xvii) -S-D-N=C- wherein D and fl-N- are as defined above under
point ) 1017 01xviii) S-D-S-CH- wherein D and -D-S- are as defined above under point vi); 101 711xix)
-S-D-S-S- wherein D and -D-S- are as defined above under point vii). 1017210ther particularly

referred compounds of the formula (Ib) are those wherei 7311 L2 IS a I| ker of formula (VIII) as
Zbove defrnegEV1ed %rrs‘? %d!;macér Fg Bﬁ% g’/r\/h‘\%?mm (E)T?[ﬁﬂ q)cmp‘” de 1fn% ove ﬁnate{ruﬁ%rnt i 101 751xxi)
as defined abiwe"rimﬁertprorﬁm XW@O@?’@%@W albpivecundier! point WI«)“’ELG}}leaTs'rﬁefrned above

under point xvii ) 101 781xi\).as.defined.ahove under paint xvii); 101, 721xx) @5 dgfined above under
point xix). 101 801Another partrcularler preferred olgject of the present invention

not imied to, methylene (<CH), ethylene (CCHCHa-), propviene -CH.CHLCH:-), and the
like.
[010°7} The term "alkeny!” refers to linear or branched-chain monovalent hydrocarbon

radical of two to eight carbon atoms (C>—~Cy) with at least one site of unsaturation, t.e., a
carbon-carbon, sp’ double bond, wherein the alkenyi radical may be optionally substituted
independently with one or more substituents described herein, and includes radicals having
“c1s" and "trans” orientations. or alierpatvely, "E” and "Z" orientations. Examples include,
but are not limited to, ethylenyl or vinyl (-CH=CH), allvl (-CH.CH=CH,}, and the like.
[6168] The term “alkenylene™ refers 1o linear or branched-chain divaient hydrocarbon
radical of two 16 cight carbon atoms (C;-Cs) with at least one site of unsaturation, i.e., a
carbon-carbon, sp” double bond, wherein the alkeny! radical may be optionally substituted,
and mncludes radicals having “cis™ and “trans”™ orientations, or alternatively, “E™ and “Z”
orientations. Examples include, but are not hmited o, ethylenylene or vinylene (-CH=CH.-),
allyl (-CH,CH=CH-}, and the like.

10149] The term "alkeynvl” refers to a linear or branched monovatent hydrocarbon

carbon-carbon. sp triple bond, wherein the alkyny! radical may be optionally substituted
independently with onc or more substituents described herein. Examples include, but are not
fimited tc, ethynyt (-C=CH), propynyl (propargyl, -CH.C=CH), and the like.

{6110] The term “alkynviene™ refers 1o a linear or branched divalent hydrocarbon
radical of two o eight carbon atoms (C>~Cy) with at least one site of unsaturation, 1.¢.. a
carbon-carbon, sp triple bond, wherein the alkvnyl radical may be optionally. Examples
include, but are not mited to. ethynylene (-C=C-), propynyvlene (propargylene, -CH,C=C-),

and the like.

"ot I” H

{0111 The terms "carbocyele”, "carbocyelyl”, "carbocvelic ring” and "cycloalkyl”
refer to a monovalent non-aromatic, saturated or partially unsaturated ring having 3 to 12
carbon atoms (Cs—Cys) as & monocyclic ring or 7 10 12 carbon atoms as a bicyelic ring,
Bicyclic carbocycles having 7 to 12 atoms can be arranged. for example. as a bicyclo {4,357,
[5,5], [5,6] or [6.6] system, and bicyclic carbocyceles having 9 or 10 ring atoms can be

arranged as a bicvelo [5,6] or [6.6] system. or as bridged systems such as



0 OH 0 )t-cM 0 R2 wherein Li, IL Ri and R2 are as defined above. Z is -NH- or a peptidic cycloalkyl,
phenyl or ngroup. 101821Also in this case, the compounds of the formula (La) and (I'b) can be
released in appropriate condition giving a compound of the formula (1.1) as defined above.
101831Another particularly preferred class of compounds are the compound of formula (1) or (I'wherein
L is: 101841-a residue of formula (111a) or (IVO, 0

bicvelo{2.2. 1 Jheptane, bicvelo{2.2.2]octane and bicyelo[3.2. 2 nonane. Examples of
monocvelic carbocyceles include, but are not limited to, cyvclopropyl. cvelobutyl, cvclopentyl,
l-cyvclopent-1-envl, T-cvclopent-2-envl, T-evelopent-3-envl cvclohexnyl, T-ocvelohex-1-envl,
l-cvclohex-2-enyl, -cvelohex-3-enyl, cyclohexadienvl. cveloheptyl, cyclooctyl, cyelononyl,
cyclodecyl, eycloundecyl, cycledodecyl, and the like.

[01121 "Aryl™ means a monovalent aromatic hydrocarbon radical of 6-20 carbon
atoms (Cq~Cho) dertved by the removal of one hydrogen atom from a single carbon atom of a
parent aromatic ring system. Some arvl groups are represented in the exemplary structures as
"Ar", Arylincludes bicyclhic radicals comprising an aromatic ring fused to a saturated,
partially unsaturated ring, or aromatic carbocyelic ring. Typical aryl groups include, but are
not limited to, radicals denived from benzene (phenvl), substituted benzenes, naphthalene,
anthracene, biphenyl, indenyl. indanyl, 1.2-dihvdronaphthalene, 1,2,3 4-terahydronaphthyl,
and the like. Aryl groups are optionally substituted independently with one or more
substituents described herein.

113§ “Arvlene” means a divalent aromatic hydrocarbon radical of 6-20 carbon
atoms (Cp~Cyy) derived by the removal of two hydrogen atom from a two carbon atoms of a
parent aromatic ring system. Some arviene groups are represented in the exemplary
structures as “Ar”. Arvlenc includes bicyclhc radicals comprising an aromatic ring fused to a
saturated, partially unsaturated ring, or aromatic carbocvelic ring. Tvpical arviene groups
include. but are not limited 10, radicals derived from benzene (phenylene), substituted
benzenes, naphthalene, anthracene, biphenviene, indenyiene, indanyiene, 1,2-
dihydronaphthalenc, 1.2.3 4-tetrahvdronaphthyi, and the like. Arvlene groups are optionally
substituted

[0114] The terms "heterocyele,” "heterocyelvl™ and "heterocyelic ring™ are used
mterchangeably herein and refer to a saturated or a partially unsaturated (i.e.. having one or
more double and/or triple bonds within the ring) carbocyclic radical of 3 t¢ 20 ring atoms in
which at least one ring atom 1s a heteroatom selected from nitrogen, oxygen, phosphorus and
sulfur, the remaining ring atoms being C, where one or more ring atoms s optionally
substituted independently with one or more substituents described below. A heterocycle may
be a monocycie having 3 to 7 ring members {2 to 6 carbon atoms and 1 to 4 heteroatoms
selected from N, O, P. and Sy or 4 bicycle having 7 to 10 ring members (4 to ¢ carbon atoms
and 1 to 6 hetercatoms sclected from N, O, P, and S), for example: a bicvelo [4,57, [3,5],

[5.6], o1 [6.6] system. Heterocycles are described in Paquetic, Leo AL "Principles of Modern



101851wherein v and k are as defined above: 101861or a residue of formula | VIP or ( VIII) as defined
above, characterized is an integer from 2 to 5. LINKERS AND SPACERS 10187]The linker L and
spacer Z. units attach the carrier, e.g. antibody, to the anthracycline derivative drug moiety D through
covalent bond(s). The linker is a bifunctional or multifunctional moiety which can be used to link one or
more drug moiety (D) and an antibody unit (Ab) to form antibody-drug conjugates (ADC) of formula Ic.
The linker (T) may be stable outside a cell, i.e. extracellular, or it may be cleavable by enzymatic
activity, hydr Sis, or, other metabglic, canditions, Antibody conjugates (ADC can b
conven|ently%!¥e6%cr§écd]{'uglgﬁm}a nk@r ﬁa\%nd regtﬁ\?gtf!’uiﬁrgtléa(%ﬁ pc1‘orJ il (Sh‘fb[ he drUQ r($10|ety and to
the antibody. Aagysteihecthisinotranfamitec el Nmﬁhﬁmlﬂsﬁoﬁammb“é@mggm@*ch@wéﬂéh\as lysine, of

the antibody gAk)candorma. b@m@zwm@;{;qngt;@ﬂ@lﬂ%ou&ma linker oF spager reagent, drug moiety
(D) or drug-linker Jea ent (D L 81Mr? %EOSI |ons on anthracgjcllne derivative compounds may

be useful as 8 inKAge o éitfé}m § speidi 5icthe tyie BHRkAGRS Fot bxaniiec ddter, amide,
thioamide" thiobasbamadtesbw @mbamteilmkagésumylbe:&omged’ﬁr@mmhvmmw group of the
hydroxymethyl ketoneat,G14xketalandhvdrazane inkages rg@b/d%mmgdfwrpmq Gk carbonyl

group on the drug moiety; “amjde, carbamate, and urea linkages may be formed from an ‘amino group
on the drug rifoTaEy4° Bﬁﬂx}a‘%ﬂg"am{?/ Y b YO RRRY &Eﬁ%ﬁﬂ@’%ﬁﬁ%&f’hﬂf?ﬁé%%ay be formed
from the phemytdindraiybrimgs onithedirugmmpletynby ikoiedekGnaft shfyperdlkylataingind acvlation
reactions. 10483 NG AKeISAMhPacels AraRilsTablk siakiesxtacall, prdeliyery into a cell the

antibody-drug conjugate (ADC) is p referaby stable’and remains intact, i.e, the antibody remains linked
to the drug it T TREIY hikEeg otrsige the: diryartan dﬁ%”H#‘éiﬁ/ bé-iEaved it some
efficacious rateringidéithe dell 3Am-effectivevhinkanwilkidi)=maiataio hel spreifig-binding properties of the
antibody; () gliowtracellulandalivery of theicanidale an diug molghy; (Dremain stable and intact,

i.e. not cleaved, until the conjugate has been delivered or transported toit5 targetted site; and (iv)
maintain a cy‘téﬁ?iﬂf?”@eflh%lﬂ‘fﬁg“éiffé@%?"d’@?ﬁéétﬁﬂ@@ﬂé’é’t ﬁﬁ%‘é@ﬁ%?&dﬂ)@%@ld@rﬁv&fﬂm@’drug moiety.
Stability of theuARGiRYay be peasurecbyssiangareianalytical ieehrniguas suel-as:Mass spectroscopy,
HPLC, and the separa on/analifdshcgck!& CeiTli_cl:]/M%bI]é%wol%g:(% ent attachment of the antibody and
the drug moiety requires S the finker, an Optloﬁ’ l § acer, ave two reactive functional groups, i.e.
bivalency in avr@&éﬁ\fe@éﬁ§é.“81\f&1éﬁﬂImR@P?ébfg@ritéWﬁkﬁhﬂa@%@ﬁdllw attzch e ormore
functional or mi&l@gi@w actiypimaieties:sueh as-peplides: MuCIeic acids sdhudseiaxins, antibodies,
haptens, andd \BP 1groups are known, and methods have been described their resulting conjugates
(Hermanson, G jfié Bloconjugate Techniques; Academic Press: New York, p234-242). 101911In
another embdtibiént, the Tinkeroi spaear inejebdsubstititdehivitrgroupdiwhidli-nfoduldte solubility or
reactivity. Forgxampleiasulfonatesubstituantmay.inciease watersaiuhility.of the reagent and
facilitate the cogi)llng reaction of the Ilrlker reagent with the antlbod%/ or the drug moiety, or facilitate

the coupling FEARHSH G RBERith B P B 1O Witk Al RS eHaing S HE S wt Héﬁ& (s employed to
prepare the ADCuE1 F2eNpiledphilie grdyps:preantibodies indhube;, Butcarerpiet limited to: (i) N-
terminal am'%c%%%&&%ﬁ'%;‘éhﬁm RIS, HAURFy E 8- INE: (1) SidR.ChaInIRIgIaROUPS, €.9.

cysteine, and (iv) sugar égrox yl or amlno groups where the antibody is glycosylated. Amine, thiol, and

hydroxyl grodpd’ 3’?@’%8] BhIRVERA CaPEBIE b PaRE ¥y T %6t - dBVAIEREBOMtE ik electrophilic
groups on linkerzmgietiesi and linkerdehgeritsinchudingiyi) adtiver éstergusudinyas NHS esters, HOBt
esters, halof%m@,m@%ﬁs&ml.qgf%ﬂ W alivland, benzy, halides.alich. 98 haloacetamides;hydes,

ketones, carboxyl, and maleimide groups. Certain antibodies have reducible intcrchain disulfides, i.e.

cysteine brldfj}é@hﬁmle}&fé‘é‘*Fh’é‘)) e iR rSEERE - foP BB REH Wit 1Rer Pedgentd by treatment
with a reducintpagentsuchr¢si DTdd (dithiothreitoh)!, Eachfousteinebbridgaapit:thius form, theoretically,
two reactive {hig) uclepphiles, Additio %D%ﬁ!‘%@ Rk AiRNps SamDeRUOtHERA Riganbodies

through the reaction of lysines with 2-iminothiolane Trauts reagerit) resulting in Conversion of an
amine into a tHi5F. ”Fé"é%\%ffﬁi@*‘ﬁ}b?@i‘dlfﬂg PHEY W trtibaaedd i {hé“&n’ﬁlﬁ@d? 18¥ fragttent thereof) by
introducing one¢twea; tbrae, four, or more cysteine residues (e.g., preparlng mutant antibodies
comprising o ﬁr more ngn- Qgtl}\{/}% cyste Qn%%rprl\qgr%glq ]t;}ea%lgygg é() 940 teaches
engineering anti (})dles by introduction of reactive Eyst%lne amino aC| ‘018311 Some embodiments,
a ||nkeraCtIVé‘ﬁUH@Uﬁﬁmﬁc@rBﬁFWﬁmqg where such 1 possible. By way of cxamp ¢ and not

3

limitation, carbon bonded heterocycles or heteroaryls are bonded at position 2, 3,4, 5, or 6 of



reactive with an electrophilic group present on an antibody, Useful electrophilic groups on an antibody
include, but are not limited to, aldehyde and ketone carbonyl groups. The heteroatom of a nucleophilic
group of a Linker can react with an electrophilic group on an antibody and form a covalent bond to an
antibody unit. Useful nucleophilic groups on a Linker include, but are not limited to, hydrazide, oxime,
amino, hydroxyl, hydrazine, arbazone, hydrazine carboxylate, and aryihydrazide. The electrophilic
group on an antibody provides a convenient site for attachment to a Linker. 101941Nucleophilic

groups on a drug moiety.inclyde, but are not limited to:.amige, thiol, hydroxyl, hydrazide, oxime,

hydrazine, tﬁigggtr%]fgé{ﬁ ‘é{z'%’h%’,_ 'S?d?é_gﬂ?edéﬁa\i%%g%l/(é éf“anﬁ}(? “Tﬁlﬁy8?§£|¥d‘épg“’r‘}<{)”&’§§*8’ 'ﬁjégfgllof reacting to
form covalent Bohds it elaetiophilicigroups onInier rsietiesideh finkerthedgents including: (i) active
esters such agNH& esters, HQBLesters~hrloformates; and acid halides;klQ-alkyl,and benzyl halides
such as halogcet mides; dehydes, ketones, carboxyl, and maleimide tzroups. [01951Spacers (Z)

can be peptiallél?%ghﬁ’ﬁ?ig?}ég{ b%é}ro}égéi?ébﬁ"?ﬁ% q(% ‘é’c‘ff’dfﬁép‘t}i{déof?ﬁ% Teagents Ay Bé prepared by solid
phase or liquid:phasessynthesis meéthedsSehrdderiand K3 L4ttike, TheRéptites;velume 1, pp 76-136
(1965) Acadgraic.Rress) that arewelt knawhiin,the field of peptide chemistry, including t-BOC
chemistry (Geiser et al "Automation of solid-phase peptide synthesis" in Macrornolecular Sequencing
anti SThniA L Alan R, LIS RES LB B Lg8nS Ty o RO LS EREHTEY (Fields, G. and
Noble, R. 96xt'Sdlid phbssipbptidesynthedsis watiliking Qdidoroenylriretiroxiidarbdnyl amino acids”, Int.
J. Peptide P@mnn@eﬁg%ﬂi@&@&a&z&@ ,@Qﬁ%ﬂ%@é@i&y&‘&%@%ﬁi%&&&%&h&vfﬁ%@én Symphony

Peptide Synthesizer ( rotein Technologies, Inc., Tucson, .AZ), or Model 433 (Applied Biosystems,
Foster City, BAY [0R06 TERERBrary ARG AP RHRESS GG @ Bisér 108 B tripéptite s tetrapeptide
or a pentapgptidenExémplanydipeptidesdnelLideiivalinef cittutingi(¢c.ad yakeit), @aldninephenylalanine
taf or ala—phggrﬁg@gl%wagggﬁlpctjdes include: glycine-valine-citrulline (glyval-cit) and
glycine-glycine-giycine rg‘l%-%ly-"gly): Amino acid residues which comprise an amino acid linker
component iftitde those 'detirriig Hkturan): ad WP FitifaH BT aiRIs BEd foiiadturally occurring
amino acid analbgs; suchaascitkuiline cAmIHIE acichlinkeneompanentiscanibe designad and optimized
in their seleceti}\]/ii)té{df%rc r(latgz)}l@arati_u iﬂgg}ég e Q)( %Ci@}%{r_jthgtﬂar myme, br_example,_a tumo_r-as_,sociated
protease, cathepsm B,CandD.orap asmin protease. 101971Amino acid side chains include those
occurringly, 4 Wéll as midsriamirtd gcids and moHerdes raiiy oeeisriagranitocasid-analogs, such as
eitrulline. .Amingiagid sitle, chiaips-inciude hydrageny methyleisoptapyl; iselitytnseedputyl, benzyl,
phydroxyben,V .lI _-&_CI%H_ZOH; CI—{I%(P{_HI}%E;E <C_1[_-129)12$CH2, -C1-12CON112, -012C00
CH2CH2CONI, “E RS SH (CHZPINGEER PR, 4CH2ANH2, - (CIH2bNHCOCH;,
-(ChddiNHCHB 04 CH2)4NE [@z RN MR CEign Y4 N2 cu i@ HRD G NHCO CRIB:2HOEIROHICHO,
MCH2UNHGONH2i o G2 HEONLAR- R bk CHRGHIQE )G 2 NEL 2-pwidylmethyd,
3-pyridytmet 5—1 4-pyridy5rgeth l-, phen%/ cgclohex l. as Weil as the foIIowingr) structures: 101981When
i

3 |’ - o - - . oy . .
the amino adld ille chaing THEUAE BtHEFthAR RYATSGER U AREY WL BRI atd I ¥8 Which the amino
acid side chair ishattavikeduschivabt Bachr carboncatometothdiichithieramine laciddsittecehain is attached

is independemtly;dn thenR1Qr d RhOMAgHIRIOR, AR & AR MIL XIS UG InkaEfeagents may thus be
enantiomerically pure, racemic, or diastereomeric. 101991in exemplary embodiments, amino acid side
chains are sSIBAHED HoHYRBSE BT MERUISTEHE FRIAL R FEICAFHRG" Y REIERANG alhiAe,
2-amino-2-cytlohexkylagetisdabidir@iogmphe-2-phenylacetic acid, arginine, asparagine, aspartic acid,
cysteine, gluigzine, glutapyie,acid, glygine, M%t@&%si?rl%!&%i;lecdﬁ%ﬁﬂ&vJMi%ﬁ(‘%nWaﬁ%hiO”i”e’

norleucine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, valine, y-aminobutyric acid,
et,a-dimethyPAHTREEIS T8 Eedmegs dithemyfFaminobutvric acid, ornithine, and citrulline (Cit).
DRUG-LINKERINTERMEDATESL02001The inventiantingl udeshdrtig-dinkeriinfeiimediates useful for

coniugatiol Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984 McGraw-Hill Book
Company. New York; and Eliel, E. and Wilen, S., Stereochemisirv of Organic Compounds
{1994) John Wiley & Sons, Inc., New York, Many organic compounds exist in optically
active forms, i.e., they have the ability to rotate the plane of plane-polarized light. In
describing an optically active compound, the prefixes D and L, or R and S, are used 10 denote

the absolute configuration of the molecule about its chiral center(s). The prefixes dand i or



proteins. peptides, and antibodies. Such drug-linker intermediates include an anthracycline derivative
of formula (lic): A m- L-(X ( lle’ ) 102011wherein Ant is selected from the structures: 0Y2. ,NH 0 OHO
OHOHOOH a-00OH o-rLo\ 1*-I. -Era 0 102021where the wavy line indicates the attachment to Li
[0203)L is a linker selected from -N(R)-, -NCR i"T CI-C. 12 a Ikylene-N( R in,(C2- Ck alkenylene)-,
-alkynylenel-, -N(Z)n,(CH,C1420),-, and the structures: H (222\...... j __Nr-N-282a -.....--

(+)and {-} arc employed to designate the sign of rotation of plane-polarized fight by the
compound, with {-}or | meaning that the compound is levorotatory. A compound prefixed
with (=) or d 1 dextrorotatory. For a given chemical structure, these stercoisomers are
identical except that they are mirror images of one another. A specific sterecisomer may also
be referred 1o as an enantiomer, and a mixture of such isomers is often called an enantiomeric
mixture. A 50:50 mixture of enantiomers is referred to as a racemic mixture or a racemate,
which may occur where there has been no stereoselection or stercospecificity in a chemical
reaction of process. The terms "racemic mixture” and "racemate” refer to an equimolar
mixture of two enantiomeric species, devoid of eptical activity,

{6124 The phrase “pharmaceutically acceptable salt.”™ as used herein. refers to
pharmaceutically acceptable organic or inorganic salts of an ADC. Exemplary salts include,
but are not limited, to sulfate. citrate, acetate, oxalate, chloride, bromide, iodide, nitrate,
bisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate, acid citrate, tartrate,
olcate, tannate. pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and pamoate (i.e., 1,1’ -methyienc-bis-
(2-hydroxy-3-naphthoate)) salts, A pharmaceutically acceptable salt may involve the
mclusion of another molecule such as an acetate jon, a succinaie ion or other counterion. The
counterion may be any organic or inorganic moiety that stabilizes the charge on the parent
compound. Furthermore, a pharmaceutically accepiable sait may have more than one
charged atom 1 its structure. Instances where multiple charged atoms are part of the
pharmaceutically acceptable salt can have multiple counter ions. Hence, a pharmaceutically
acceptable salt can have one or more charged atoms and/or one or more counterion.

{0125] “Pharmaceutically acceptable solvate™ refers to an association of one or more
solvent molecules and an ADC. Examples of solvents that form pharmaceutically acceptable
solvates include, but are not imited to. water, isopropanol, ethanel, methanol, DMSO, ethyl
acetate, acetic acid, and ethanolamine.

ANTHRACYCLINE DERIVATIVES AND ANTHRACYCLINE DERIVATIVE
CONJUGATES

[0126] As stated before, in a first aspect the present invention relates 1o conjugates of

an anthracycline derivative of the formula (1%

[Ant-L-Z-1, -T (1)

I3
(sl



[0204]where the wavy lines indicate the attachments to Ant and Z; and 102051Z is an optional spacer
selected from -0-1200)--, -CH2C(0)NR(C alkylene) and the structures: C12 10206jX is a reactive
functional group selected from maleimide, bromide. p-toluenesulfonate, iodide, hydroxyl, carboxyl,
pyridyl disulfide and Nhydroxysuceinirnide; 102071R is H, C1-C1 alkyl, or Co-Cio aryl; 102081R' and
le are independenily selected from an amino acid side chain; 102091Z' is selected from -(C1--Cd2
alkylened-, -(Cx-Cy alkenylene)-, He) Cs al kynyiene and -(CH2CH20)-, 102101lmisOorland nis | to
6. 102111Anlt(nrzaﬁychne %%rivatives Ef formula He incI%de the_structures: 0 OHO

ercin Ant, L, £, m and T are as above defined, or a pharmaceutically
acceptable salt thereof,

(128} in & second aspect. there are provided anthracyeline dertvatives of the formula
()

Ant-L-Z-0 (1)
[0129]

wherein Ant, L and Z are as above defined, and (0 is a hydrogen atom, a C,-Cq
alkyl, Cs-Cs cycloalkyl, phenyi or benzyl group, or a pharmaceutically salt thereof.

101301 Preferably. the anthracycline derrvative residuc that Ant represents can be
refeased 1o give an anthracyeline derivative of formula (TIA Y

G O O

Y

!

(O (HA
H,C H N
L

OCH,

0131} In another preferred aspect, the present invention provides an anthracyching

derivative conjugate or a pharmacewtically sali thereof of the formula (lay

{la)

(0132} wherein:
[0133]
(IV):

Ry, Ry, Z.m and T are as defined above and Ly s a linker of formula (LD or

P
pe)



102121wherein Z--X is selected from: t--X1-Nx 102131Exemplary drug-linker intermediate
embodiments of formula lie comprising an anthracyclinc drug moiety and a linker-spacer unit include
compounds 50-53 "..00OH=0 50 OHO 000 OOH 5"00 OH 5- -,

o]
o o “
(8l {th} vy

W k

16134] wherein B i a C)-Cs alkyvlene moiety optionally hetero mterrupted, and v, §, k
and y are independently 0 or 1.

[0135] It 15 clear that in this instance, the anthracycline derivative residue which Ant
represents is tether to the linker Ly through an acetalic bond that involves the primary alcohol
at the C-14 of the anthracycline skeleton.

[0136] As stated above, an anthracycline derivative conjugate or a pharmaceutically
salt thereof of the formula (1) releases the desired free anthracycline derivative, as shown

below for the preferred conjugates of the formula (1a)

= o o4 o ] - 'S Y
QU LIS
R, O CJ:{% . Ri O 0/2}5 + {HO—LthT
N o4
O—Q;g g )
B fa) om (1)
{6137] wherein Ry, Ry, Ly, Z, m and T are as above defined.
{0138 Preferably, 7 15 a spacer group ke
16139] a} ~NH-,
[61440] by -S-,
{0141} ciaminoalkylene, thivalkylene, aminocycioalkvlene or thicyeloatkyiene

bearing a further thiol or amino group or a carboxylic residuc,

10142] dj a peptidic residue able w tether the L, linker to the T carrier by forming
new bonds as e.g.; amide bonds, disulfide bonds.

16143] T is preferably selected from a polvelonal antibody. or fragment thersof,
comprising an antigen binding site, capable of binding to a tumor associaicd antigen: 4
monoclonal antibody, or fragment thereof comprising an antigen binding site, capable of
binding to an antigen preferentially or selectively expressed on tumor cell populations: a
peptide or protein capable eptionally of preferentially or selectively binding to a tumeor cell;

or a chemically modified derivative thereof suitable to be attached to the [Ant-L;-7-] moiety



52 0 OH, NH 553 102141Anthracycline derivatives of formula Tic include the structure: OH (-5- 0O 9
5."102151where Z is C. H-C 12 alkylene. 102161Exemplary drug-linker intermediate embodiments of
formula fie comprising an anthracycline drug moiety and a linker-spacer unit include compound 54
(Example 30: OHOO 102171Anthracycline derivatives of formula He include the structures:
102181and where X is male de

or moieties, or & polvmeric carrier.

j0144| Particularty preferred compounds of formula (1a) are those wherem the spacer
group which Z represents is.

[0145] 1) -NH-, that s [-Z-]-T is derived from a carrier of the formula T-[NH, ],
wherein m 1s above defined:

[0146] 11} —5-, that is {-Z- =T is derived from a carrier of the formula T-{SH 1.,
wherein m is above defined;

[0147] it} -NH--NH-CO- wherein —/- 15 a C,-C; alkvlene, Cx-Cg cyveloalkylene or -
[3-NH- 15 a peptide residue constituted from 1 to 4 amino acids having at least one free amino
group, that is [-Z-j»-T 15 derived from a carnier of formula T-[COOH ], whergin m 15 sbove
defined:

{0148] vy ~NH-D-CO-NH- wherem ~D- 1s as defined above or -D-CO- 15 a peptide
residue constituted from | to 4 amino acids having at least one free carboxylic group, that is
F-Z- )T 18 derrved from a camer of formula T-{NH5 1, wherein m 15 above defined;

[8149] v) =NH-D-N=CH- wherein —D- is as defined above and -D-N- is as defined
above for —=D-NH, that 1s [-Z-1,-T 1s derived from a carrier of formula T-[CHO],, wherein m
15 above defined;

[6150] Vi) -NH-D-5-CH- wherein -3- is as defined above or -D-S- 15 a peptide
residue constituted from | 1o 4 amino acids having at least one free thiol group, that is {-Z- -

T 15 derved from a carnier derivative of formula (V):

0
Q _—
O i

[6151] wherein m is above defined;
[0152] vil) -NH-7J-5-8- wherein —-D- and -D-5- are as defined above, that is [-Z-15-T

1s derived from a carrier derivative of formula (VI

l =
!
P !
N S(S\/YN T (VI
O
m
[0153] wherein m is above defined.

[0154] In a further preferred aspect, the present invention provides an anthracycline

|9

f—t



0 OHO O OH 55110-c,"..0 102191Exemplary drug-linker intermediate embodiments of formula lle
comprising an anthracycline drug moiety and a linker-spacer unit include compound 55 (Example 3b).
A synthetic route to druid-linker intermediate 55 from RNLI-159682 C-14 carboxyl derivative 56 and
linker-spacer interemediate 60 is shown in Figure 7d 55 102201Anthracycline derivatives ofuia He
include the structures: 0 OH a oo 0')C 102211and where Z'is -(Cli-C12 alkylene)- .
102221Exemplary drug-linker intermediate embodiments of formula Ile compris an anthracycline drug
moiety and a |r1ker -spacer uglt mcl de th compo ‘8(‘1: tIER AN SEACER REAGENTS
102231Beta-g Uetronide iinkers hBtwean =(gd‘antlﬁ and’ { (j‘r’ﬁ'a“ﬁélefy by are substrates for
cleavage by beta-glycuronidase (Jeffrey et aj; 006) Bioconjugate Chem 17:831-840: WO
2007/011968d The clcetal Ilrﬂgagepf bet!
potentiating "self-immolati
exemplary \lline (val;ci

pagent having a

(e

10155] wherein Ry and Ry, Z and T are as defined sbove and Ly 18 a inker of formula
(VI or (V11T
O
8
=Nmm—L(CH2)ﬂwa\ VIl o
=N-~N-—H-—(CH?);;~S-—— (vit
G H -
10156] wherein n is an integer from | w0 9.
10157] In this case, the relcase of the desired free anthracveline denvative can be
schematically illustrated as follows from the preferred conjugates of the formula (Ib):
LT
O OH z on o oM o
OH
CH OH
Re O OHO - R. O OH O
m
©Q o
N
N
28 0
L R, m o
’ (i Ro
by
o]
and { H NN —CH Y—S—Z‘}—T or H N“’N‘L-(CHQ}?N;\D\
. A Z T
m
10158] Particularly preferred compounds of the formula (Ih) are those wherein:
i0159] g} Ly 1s a linker of formula (VII) as defined above and 7 is a spacer group



maleimide stretcher and a para-aminolden7yloarhamoyl (PAB) self-immolative spacer has the
structure: LNH 1-12N 102251where Q is C3--Cs alkyl, -0-(CI-C8 alkyl), -halogen, -NO2 or -CN and m
is an integer ranging from 0-4. 102261An exemplary phelys(Mtr) dipeptide linker reagent having a
maleimide stretcher unit and a p-aminobenzyl self-immolatnie Spacer unit can be prepared according
to Bubowchik. et al. (1997) Tetrahedron Letters, 38:5257-60, and has the structure: OH PhO Fmoc-N
HN-Mtr 102271where Mtr is mono-4-methoxytrityl, Q is CG-C3 alkyl, -04(1-C3 alkyl), - halogen, -NO2
or -CN; and in{iis\gn_‘integer ranging from 0-4. 102281The "self-immolatitie linker", PABC or PAB
(para—aminoﬁéﬂ%yfa'xycarbonyl), attaches the drug moiety to the antibody in the conjugate (Carl et al
(1981) J. Metft€Hem. 24479480 nChakravartyr et al (1983) J. Med. Chem. 26:638-644: US 6214345;
U52003013043841US20030Q96/4 31 U6 29209, HS20040052793; U56218519: US6835807:
US6268488: 1US20040018194: W098/13059; US20040052793: U56677435; U5562 1002:
US20040121850" W02004/8735858) 265tHe EXaMBIEY bf self-immolative spacers besides PAB include,
but are not linfitéd to: (1) anematiccbrhpoundsrthatare: electronically similar to the PAB group such as
2-aminoimidagn|ap-methangl.dervatives (Hay §tal; (1999) Bioorg. Med, (hem, Lett. 9:2237), thiazoles
US 2005/0256030), multiple, elongated PAB units (de Groot eta! (2001) J. Org. Chem. 66:8815-8830;
and ortho or PAP2laminobBiA4680a1k2 e M derREIBR4ted styryi PAB analogs (US 7223837). Spacers
can be used Wittlindergo:syelization! uponr amidedond hydrolysis, such as substituted and

unsubstituteqyg gminobutyyic aidiamides,(Radrigues Al (199, Chemisthy RigIogy:g:223).

appropriately )
i0168] xvi) ~S-0-CO-NH- wherein - -CO-NH is as defined above under point iv);
i64169] xvil) - S-0-N=C- wherein [ and D-N- arc as defined above under point v);
i06170] xvill) §-0-5-CH- wherein [ and -0-S- are as defined above under point vi);
10171} XIxj -§-0-5-5- wherein D and -D-S- are as defined above under point vii).
j0172] Other particularly preferred compounds of the formula (Ib) are those wheret:
10173 b} Ls 15 a linker of formuta (VIH) as above defined and 7 is a spacer group
wiich 1s:
[0174] xx ) as defined above under point i)
[0175] xxi) as defined above under paint xv);
[0176] xxit) as defined above under point xviy
10177] xxhi) as defined above under potnt xvii);
[0178] xxiv} as defined gbove under point xviii};
| 6179} xxv) as defined above under point xix),
[6186] Another paruicularly preferred object of the present invention are the

compounds of the formula (17a) and (I'b):

[6181] wherein L;, Ly, Ry and Ry are as defined above, Z is -NH- or a pepuidic

residuc constututed from | to 3 amino acids and Q &8 hvdrogen atom, C,-C, alkyl, C2-Cq



substituted bicyclo[2.2.1] and hicyelo[2,2,2J ring systems S(1972) J. Amer. (hem. Soc. 94:5815) and
2-aminophenyipropionic acid amides (AmsbeOrg. (...hem. 55:5867). Elimination of amine-containing
drugs that are substituted ( (Kingsbury et al (1984 ) J. Med. (hem. 27:1447) are also examples of
self-immolative spacers useful in ADC. [02291Linker reagents useful for the antibody drug conjugates
of the invention include, but are not limited to: BMPEO, BMPS, EMCS, GMBS, HBVS, LC-SMCC,
MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS,
sulfo-MBS, sulfo-SIAB. sulfo-SMCC, and sulfo-SMPB, and SMSB (suceinimidy144-
vinyisulfonel%%%?g?]gﬁaﬂﬁc%%ﬁﬁﬁ%maleimide reagents: DTME, BMB, BMDB, BMH, BMOE,
1,8-bis-maleittéiddiethyleHegiycer @V(PED)ZICwEATL B4 hiswrateintigbttistisylieheglyesii(BM(PEO)O,
which are commerciaily.availablefrom Pierge Biotechnology: Inc..; hermaseientific, Rockford, 11, and
other reagen}nsigggliers. Bli%ndglei_(pr%de‘r_a e:_[}gs_.gllc‘)i\z/iy the attach ?F‘ROJ a free thi Igroup of a cysteine
residue of an antibody to a thil-£on éﬁﬁiﬁg?’&rﬁ]dtm(élégfy? 1aBel Or inKér Tnfemediate, in a sequential or
concurrent fashisr Othel furtiond! groups besides maleimide, which are reactive with a thiol group of
an antibody, gatajacycline defivativerdaid neiehy: oklinker intermediate include iodoacetamide,
bromoacetamide, vinyl pyridine, disulfide, pyridyl disulfide, isocyanate, and isothiocyanate. O

BM(PEO)2BM(PEQO)3 [0230jOther linker reagents ar I;lgl'jp\uCc:cinimidyl—4-(2-pyridylthio)pentanoate
' P

(SPP), N-succinimidy1-8(2- ithiol propiona ,"Carlsson et al (1978) Biochem. J.
173:723-737), succinippidyl-4(N-maleimigeameth lohexane#«garboxylate (SMCC), iminothiolane
(IT), bifunctional derivalives of imidoesters (such imethyl adipimidate HCI), active esters (such as

disuccinimidyl suberate), aldehydes (such as alutaraldehyde), bisazido compounds (such as his
(p-azidobenz8¥BShexanedibariine) s iris-diazodilir devivatives (such as

bis(p-diazoniyrdagnzoyll-gthylenediaminglidisecyanates(aush-asdoluens 28 diisecyanate), and
his-active fluorine com f(_)unqs (§uch as L5-difluoro-2,4-dinitrobenzene). Useful linker reagents can
also be obtailié8 WEStHE toffimiercial sources, such as Molecular Biosciences Inc.(Boulder, CO), or
synthesized in accordancegwithracadures gescribed in Toki et al (2002) J. Org. Chem. 67:1 6-1872:
US 6214345; WO 02/088172; US 2003130189; US2003096743; WO 03/026577; WO 03/(143583; and
WO 04/0328888102311The Linket me\sihea demdritiatype kaker for covalent attachment olmore than
one drug moigty (hrogh,a REaNehing nmultitynctional inker meigty t%_mﬁ%@?gﬂxi_#&{%ﬁ%?%/l16422i
US 2005/271615: de Groot eta] (2003) Angew. Chem. Int, Ed. 42:4490-4494. Amir eta! (2003) Angew.
Chem. Mt. E&F B8R0 and r gl b4l p2ow4) 9 BRIE RoRP SHEe 12817384731, Sun eta] (2002)
Bioordanic &Medisinal: Chiemistiyn ettersy18i2:132216; Sum stal(zf03)Bioerganie & Medicinal
Chemistry 11:1761-1768; King et al (2002) Tetrahedron | etters 43:1957-1990). Dendritic linkers can
increase the]hr}%glg% F%éi%% 819 C {raugg&t%qéir%bgyég/%%%éﬁ} |F(1Pgm Weﬁfc %dswr%%é%dufgyfﬁe lﬁgfgﬁl&/’of the ADC.
Thus, where 'Bi4"4htiboth BEARCBARI oA fE sV BYtEING thiietp @ Riutttade of drug moieties
may be attacheddheougpresendritic onianehed linker. GARRIER 1023241he garsier moiety of
anthracychne derivative conjugates is derived frgm polyclonal and monoclonal antibo i%ls_, proteins or
peptides of natural or syn%ﬁetlc origin. Carrier compounds UIC-ﬁEE, ‘F—&ﬁbl—?, TIEHE, T8, (V) or (V1)
are suitable féreonjdyatiornwith Gntduyelidd dervative eormpolinds Candezrmoietiebnhay be derived
from polyclonakantibedies:raisedagainst timat assadaiedantigens: or from monoclonal antibodies
binding to an hqg%s prefe;&ntiallxor selec'tivglz}/ expre sed on tumor cs:!l (optl}JIatjo , of from natural or
recombinant [foep des or proteins'orgrowth 1actors préferentiafy br Seieeiveiy Bintifig 1 tumor cells;
or from naturiativesyntheticdoptydverierenthiersswEhrds potyly sinenrpolygiutamit . dbidypdlyaspartic acid
and their analqguas.And dervatives. BlkelchAs dextianorther RAlMe s Gatbehydrate analogues
and their derjvatives; or from synthetic copolymers such as those derived from

N-(2-hydroxyPropyEMBHACIAAiGE (HBIMAY SBER T RogBask. Nisdrolnaietiivg 1. Beénoit & P.
Rempp, Ed.: 3055620(1082)Rergamant P ress c Oxford Engldnd; drfrgm pehyfafmmsadidincopolymers
such as poly(GluNa, Ala, Tynhwhich-argysefil s taigetable.gigcariersforn #pa.tissug R. Duncan et

al., Journal of Bioactive and Compatible Polym,ers: Vol 4, July 1989. The carrier portion may be also
derived from ' BoATEHE f th e HBul B IRERtiBHEY BRH AL b Srofsig s Brar e thrsdgh2ESmbinant DNA
techniques. type alkylation and acylation reactions.

HH189] The linkers and spacers are preferably stable extracellularly., Before transport



ANTIBODIES possible therapeutic applications are: anti-T-cell antibody TIO (Royston, I. etal., J.
brununol. 1980, 125:725y, anti-CD5 antibody OKT (Ortho) xrcc CRL 8000 cronie lymphocytic
leukemias): anti-CD20 antibody IgG1 ibritumomab, (Theuer, C. P. et al. Biotechnology Annual Review
2004 non-hodgkin's lymphoma): anti-CD33 antibody huCD33, (Drug of the future 2000 25(7):686 acute
myeloid leukemia); anti-transferrin receptor antibody OKT9 (Ortho) Nrcc CRL 8021 ovarian and other
tumors; anti-melanoma antibody MAb 9.2.27 (Bumol, T. F. et al., Proc. Natl. Acad. Sci. USA 1982,
79:1245 melan mas): argtl carcinoma Az?rkers antibody. %%51 tg ]l 16 NS-3d ATCC CRL
8019), anti-alpha- fe‘fo‘plrno P OM S D AT CE S S e e 5’{8 A6 B Bieton, M. J.
etal., Br. J. Canticer $98¢ 2a@682:als0 :dstevdetic $arcoma), B”WQIBKQJS%S&BM&S&@@I@@@MI
carcinomas anﬂqm%rdtmsbm antieyarian,carcingma antinody MB; 3 ATGL FiBi914y, anti-breast
carcinoma antll? HMOF antigen (Aboud-Pirak, E. et al., Cancer Res, 1988.48; 3188), anti-bladder
carcinoma 10% 10" (V1" 5 et ifl"—’d}m‘ "8 Pb‘l’"ié‘ﬁ”fl%‘l@@j“’gﬁt B 4HAY 'AktsE8Y huC242 antibody
(Olcher, Anthéy &Y .cétlal soaugmalcofi@linicadt© o legyiad 008 |20 (2)nR 1] 1222 cdleng pamnciteas, gastric),
anti-prostate gotibady,MLNIRLL (e MICRAg! Aot 8l ARG Bﬁsmmﬁ-ﬁm‘hﬁﬁ\gametﬂ

hormone-refractory prostate canc i:P 102341Representative a pies of the above mentioned growth
factors and p??ﬁ‘t"ﬁi’é.‘%fcﬁ]awd drerife d’r‘db?ﬁh’h%?r@ﬁ%ﬁ praagEline APPRRC KEPRIASMS,
Interferons, Tb3; el drotiopim(ME k).aMemhBveten ddneacalvien TeOhHQuis prafaratblysderived from
polyclonal or aRecignal AbogIRsAYIRg e CATRINIIRIG.TEIRlY, preferentially located in the Fe

region, selectlvel oxidized to aldehyde groups by’ means of chemical or enzymatic methods, as
described in 84671958 ?Lﬁ’é%%ﬁ'?‘i@*%ﬂbﬁdﬁ}%ﬂ%)dﬁ? ESi e THerides hhiait, type or class
of antibody that bindsorgaactively assoetates-aneoimplexes with. airetepian Anligan amether receptive

moiety aSSOC@t%%;WFQk%QA\A@mF g}%{ cﬂl ole) thkat{lzt m n antlrgglcj &%ﬂ be an}ﬁ rote|q or protein-like

molecule that binds to, comp“lexes with, or reacts with a m0|ety of a cell popu Ation soUght to be
therapeutlcalW‘ﬁfcdﬁﬁ@Fﬁsé‘%‘m@iﬁﬁﬂVfﬁEﬁ!‘PFFeﬁ“qln sriesaspatt andalhtibbeyanitatts to deliver the
anthracycline-gerivative dig moiety. i then p@m@wa;rc&ange&,aﬁ!k mmutaum with;whieh the antibody unit
reacts. Such tlbodles cfluig@ ‘ﬂ%&{&'}‘ﬁtt'{[ q% to, Ia olel_ﬁular XEirotggls ﬁgch as,
full-length anti o s an as rﬂe’ﬁ S qnf‘bo ieS of Fofmula t‘talnlng hlgh
concentratiorl8!8f kctive nﬁé%ﬂb@ﬁtél‘rﬁmb’@ﬂlésﬂiﬁ eldﬁée‘f gells: Wé?éeﬂmamaﬁg@!ﬂngmay be achieved
by methods andcepounds M@Mu@w@%um@m@r fetentian ohbialogicaly,active agents inside
cells. Such eﬁ‘egtlve tg I%e ﬂog e to Kl varlg ;/rof herap ut ¢ formulations and procedures.
102361In oné &mbod |r1nen fily AR T Fsagt tﬁ‘é&&‘éﬁ BG<AR B\ gene, such
as EGER, ti E‘REH@@RBF&WH:ERA@@M %@i@im&y spedlﬁgmwtmn@ﬁemﬁeeﬁt@cwlnw domain of the
HER2 receptqtyThe ADGamayinkibitarowth,of tymor cellspahich quergxpress HER2 receptor.
102371In ano(ghe embodlment the antibody (Ab ) of Formula llc is a humanized antibody such as

huMAb4D5-1 AU A AbADE S Rk A F5E3 hiTN RS D BAGruREABS B B ReMABAD5-6, huMAbAD5-7
or huMAM DSmmammmabﬁwl()ﬁS&ETmemnbogre@afcmelmenmnsﬁmhhaiﬂa gysteinepengineered
antibodies where Qpe,ermaie ANUNe AFIAS o aRv.form.f Wilddvne.rRarent ﬂ;@ﬂgxeﬂws replaced with

a cysteine amino aC|d The engineered cysteine amino acid is a free cysteiné acid and not part of an
intrachain or HIEPEHAIR & ﬁ‘“d%”ﬁﬂlfg%‘iw o TClyb iy apdiranbly ‘é‘crfﬁl‘féw & P& Es etgineered, i.e.
mutated. Fortexample capanenidabuantibodyefragmentndainbe eagine éreddadaimaicysteine
engineered Fap.eleraiindRien sl lakahi Aimial.d paianimongelanal.antiopdy may be

engineered to form a "ThioMab." It should be noted that a single site mutation’yields a single
engineered cYRtHEFESIRT GoTHIGE A W desikgie Site*munatiorlyrsgetinv Btgineered cysteine
residues in aCkhigMahibddies o thecdiriskicnatuse: afthedgQ antibotly.cFhog-cy sigipeiergineered
antibodies Oflth% Invention.include manoc| nE a,‘ntlbodgl(?s15 humanized. ar chimeric monoclpnal

0

U“d OB Wi T rcay v ireaiment with 4 requcing agent
antibodies, antli%en binding fra}dqmeﬁtso antibodies, fusior polypeptides and analogs that preferentlally

bind cell-assétiatdd PolHEpt esﬁi%%@‘f@iﬁ?@tiﬁe“é%@%é‘?éﬁ HisFoEes havehesrs degigned as Fab

antibody fragroemnipi(tbiolab)and expressad as iplldangtinig@monecionslihioMabl antibodies (US
7521541, the contenis ot which are incarperatef by reference). Jhiokab,and Thiohap antibodies have
been conjugated through Inkers at the hewly introducsd cysteine tHiols With Mol re et linker
reagents anddfuglinke ssgetts taprepans ntibodsedtitedbnjugheds (THiesaRT Yhérettiding
anti-HER? (US 7622644 0 antisCDR244$:2008(0050310) -and antizsteapl NG, 20081052187), as well
as other cysteine engineered antibodies and antibody-drug conjugates. 102401Antibodies comprising
the antibody-drug conjugates of Formula lie preferably retain the antigen binding capability of their
native, wild type counterparts. Thus, antibodies of the invention are capable of binding, preferably
specifically, to antigens. Such antigens include, for example, tumor-associated antigens (FAA), cell
surface receptor proteins and other cell surface molecules, cell survival regulatory factors, cell

proliferation regulatory



factors, molecules associated with (for e.g., known or suspected to contribute functionally to) tissue
development or differentiation. lymphokines, cytokines, molecules involved in cell cycle regulation,
molecules involved in vasculogenesis and molecules associated with (for e.g., known or suspected to
contribute functionally to) angiogenesis. The rumor-associated antigen may be a cluster differentiation
factor (i.e., a CD protein). An antigen to which an antibody of the invention is capable of binding may
be a member of a subset of one of the above-mentioned categories, wherein the other subset(s) of
said category Somp rise other r{polecules/anﬂgens rthat have a distinct ch racterlstlc (with respect to the
antigen of interest) 1024 TR BRE embodiRant Hhe ARtB Y B ARtisdy g conjugates (ADC) of
Formula lic speiifisalyhindsito eneesaptoraencotedbyrendErbB génesTheantibodyimay bind
specifically to,ap.ErbB receptor selected from EGER, HER2, HER3 and HER4. The ADC may
specifically bind to the extracellular domain (ECD) of the liIER2 receptor and inhibit the growth of tumor
cells which oV&r&press HERZTEEESLOP. Hf’ﬁe éﬁ‘fi‘&é&?‘*o’frﬂ‘f@%ﬁ@c}ﬁﬁ)}’ BE & HBRGEBAAl antibody, e.g.
a murine monoclonral antibodyy@chingerip antibody, .oratiuiyahizéd dntibediicAzbumanized antibody
may be UM ARG 1o NMARARSR IHMADARE A UMARIRA A IMARSDS B, NUMAMDS 6,

huMAb4D5-7 or huMAMD5-8 ( trastuzumab) The antibody may be an antibody fragment, e.g. a Fab
fragment. 10338PARILY YT BB Fﬁ‘ﬂ?c“&ﬁﬁrﬁlﬁﬁ{ﬁd?dﬁ“&bﬁ %&@%@@%ﬂﬁ%ﬁkﬁﬂmay be useful
in the treatmentiafigaindesinclude bubare noblimited tapantibaties against eebusutiace receptors and
tumor-associpife ANUASN ST AL SHER MM uasseealed nigens Aresnawnn he art and can be

prepared for use in generating antibodies using methods and in ation which aré well known in the
art. In attemptd ‘t‘(?*BI%‘EB%F‘%f?@éfﬁi’élééﬁ[ﬂ‘é’i’”ﬁa}‘gét%‘ for lButieerdlidbhelsidrapid ey Yésdearchers
have sought taiddentifyotidasmenbrane:or athanwisecimarragseciated polypeptides that are
specifically em@ﬁsed on\ghgI Su g%%%l%‘; one or,more Legtgg&la‘{ t)ép}%&) é)J ar%tc,;?rt Leell as compared to
on one or more normal noncancerous ¢ S,) C%?té’n stich tumor-associate (Tpo ypepntléles are more
abundantly e¥tesses okt ﬂfféf%%é’é*ﬁﬁtﬁé%%@eﬁ}ée1l§f’e@'@8¥ﬁbfaﬁédiwlﬁhqﬁeﬂémﬁﬁcef@f the
non-cancerouﬁsﬁﬁ*ﬁaaz]}#eni@@nt&ﬂﬁaﬂ@B?sz&%@h tures-asseciatesicellpuriass,amigen.polypeptides has
given rise to bl||§¥ to g,Rer fIE?.!J  farget ¢ ar&cgr(cells for destru 'uonN antlbo%}%)ased therapies.
102431Examp &s of T.AA clu e butare noiuflrt}ﬁte’d 5 the” uan%l? ASsociH elﬁrA ntigens (1)436) listed
below. For c@n\?éni@hﬁe{ﬁﬁf@r.m@ilmdr@léﬁﬁg (1o tHederaritiged dahficof whichhakedarendein the art, is
listed below and inchides mes&lgema@gg HamesiGanbank accession numbers and primary
reference(s) L;Q ing nu e|c acid C‘mqurotelrl sequence identification conventions of the National

Center for Bi& ano (NCB'H GICHE BNy ﬁ?ofé HETESHREE BB ARPShEINGS TAA (Jare available
in public datdbyasés lgu@hra&@eneaﬁk pramed-associatedeantigeniyhargoicddy antibddigs include all

amino acid sgeu@mlmamenﬁhis%ﬁrmﬁ [RORREssiNgaRoyk {1k, AUk-AHIPKSeGYERce identity
relative to the sequences jdentified in the cited references, or which exhibit substantially the same

biological propeHiB st BT SStAHERRRIEE DPAKh ARG i SdtleARE MR HE Gted references. For
example, a TAAthaving af valiiapitsequente generdlly idablet@bind Specifically-toSam/antibody that
binds specificglly f0 the TAA i theisorespanding sagyense lsted e Seananegs.and disclosure in

the reference s ecmcally recited herein are expressly incorporated by reference.

TUMOR- AsébJO GIATED RRTIEENS Tthesh o %@M (renmRIS IBeke HBrbHBGEHERE protein
receptor-typeiB;. Gagnbiartkoacc@&ssion: na.-NN.0012A3ten Dijke; R zatatiScience:264 (5155):101-104
(1994), Oncogege i 6LA377:1382 (199T) WOROR4063362(CIaIn. ), WQRON3042661 (Claim 12)
CS2003134790-Al gPa ge 38-39): W02002102235 (Claim 13; Page 296); W02003055443 (Page
91-92); WOZG@Q@%?@“(@%&?}% é’?”ﬁd@e%‘% 530) W02003029421 (Clalm 6); W02003024392 (Claim
2; Fig 112); Wi026/0298358 (G|aim :imBaga&%acsw&%&m%&tﬁ?agﬂplgp@jél,&]x):;w&)@QQZ59377(Page
349-350); WQ Claim.27; P 0 48204 rpple NE 001194 bone
morphonenett Botoi s s PB4 1 ke T H T,

NP001194.17 V085094 (248D EI6 (ERTE SIIOTAS, Gdvsask drtessnor ol M 21p03486);
Biochem. Biophys: Re s Compmin255:(2): 883d28&6198&)m(i\4&w$;@8& (6699):288:291 (1998),
Gaugitsch, HAW. dmg\l £ O C2 J. Blcg g m 267% 1126\9\/%;273 02004048938 g -xample 2);
W02004032843 (Examp e | 502 é%ﬁ’“(é Sh Y0B308T647E TSI 40200278524
(Example 2); Womoegge*weelarm 19iPagE 1‘2‘?%—1&“2996’%/\#6)2@@28@441?@(@&9@ EkaEPages 222. 393);
W02003003906f&1aim 10 1:Page 93): W06 498 (Clabm 3377 8693199k W0200014228 (Claim
5; Page 133-136); US2003224454 (Fig 3); W02003025138 (Claim 12; Page 150); “US 20050107595;
US 20050106644: NP 003477 solute carrier family 7 (cationic amino acid transporter, ytsystem),
member 5 ipid---NP 003477.3 - Homo sapiens; CroSs-references: MIM:600182; NP 003477.3; NM
015923: NM_003480_1 [0246](3) STEAP I (six transmembrane epithelial antigen of prostate, Genbank
accession no NM 012449); Cancer Rcs. 61 (15). 5857-5860 (2001), Hubert, R.S., ct al



(1999) ProSci. U.S.A. 96 (25814523-14528): W02004065577 (Claim 6); W02004027049 (Fig | L);
EPI1394274 (Example | 1 8 W02004016225 (Claim 2); W02003042661 (Claim 12); US2003157089
(Example 5); US2003185830 (Example 5): 1.152003064397 (Fig 2); W0200289747 (Example 5; Page
618-619); W02003022995 (Example 9; Fig 13A, Example 53: Page 173, Example 2; Fig 2A): NP_
036581 six transmembranc epithelial antigen of the prostate; Cross-references: MIM:604415; NP
036521!; NM0124491 102471(4)11772P (CAI25UCI 6 Genbank accession no. AE361486); J. Biol.
Chem. 27 798%737&} eZ}?S?SH(%QOWOZ 04045553 é : 4 )Eyé/% 025?2%3 é ‘L m 6; Flg 12);
W0200283868 (Eﬂalm i%mﬁ’age 116" %1‘3 "U5%60 iﬁi ) xamp g) 558 80 (Claim 6);
W02002063{CHin6:Page 400-408): Cross-references: GI:34501467, AAK74120.3. AF361486

102481(5) MR tMPF, M&LN, &%Rm@@@fkawm%mt&s&ia&mtgqt@,@m mas@t@elm*IQ—rcnbank
accession no. NM 09(2‘6) 38 Yamaguchi, N., et al Biol. 269 (22 808 (J].i?j??%Proc Natl.

Acad. Sci. UER° B8 20y 11831 1836 1888 P "t’l“‘m%“ad fj“ 93" 940 (1996), J.
Biol. Chem. 270(37):21084- 2199¢:(1998)). W0OP003 101283 (@f@muhgnwvozoozlozms (Claim 13;
Page 287-28 hrWQ@ﬂ%lQWZﬁ{(QﬂmH (Rage 808:309) WOZQ63 (1928 ((Rage 320-321);

W09410312 (Page 52-57); Cross-references: MIM: P005814.2: NM 005823 1 102491(6)
Napi3b (NAFgcl égﬁiﬁ@ﬁﬁé g&%ﬂ@%oiu é%érﬁ&g&ﬁ@w (sg%‘%?ﬁ Eriosphate) member 2, type Ti
sodium-depenitientptisgphatettansiitriéd 30 Genbahk-2d¢gddion Bid: NNV :. 006424); J. Biol. Chem.

277 (22): 196@5;%%@@&@@92)@0{1@@@@062(&@ ;&1;(2(345}@1999)4 F&ilg-dA eta! (1999) Biochem.
Biophys. Res. Common. 258 (3):57%582); W02004022578 Claim 28 FP1394274 (Example | 1):

Wozoozlozééb%é?éﬁ%(i’é‘(ﬁ*acéfsée)“@ﬁ%“/%‘%ég (IR T Pale* 719 Mo 0618%188 (Claim 20;
Pane 329); WQ28040323421 (Exaniple i) WE200475177 (Claim 24; Page 139-140);
Cross-references: MR4:604217: NP_ 006415.1; NM 006424 | 101(7) Sema 5b (FLJ10372,

KIAA1445, Mm.42015,-§EMAS5B, SEMAG $gmaphorin 5b Hlog a domain, seven thrombospondin
repeats (type 1 i hembranc domain g ’short cytoplasmic domain,
(semaphorin)gB, ennk aceessi ¢ gage T., eta! (2000) DNA Res. 7
(2):143-150); W02004000997 (Claim 1) W02003 3984 (Claim 18 W0200206339 (Claim I; Page 50);
W0200188133 (Claim I; Page 41-43, 48-58); W02003054152 (Clalm 20); W02003101400 (Clalm 11):
Accession: Q9P283-EMBL:A80408/8:BAA95969.1, GC ; FIGNC:10737, 102511(8) PSCA big
(270005001235 k, & ,®J I 6Rik DNA 2 RIKEN cDNA 2700050c:12 gene,
Genbank accession no. AY358628); Russ et al (2002)Canter Res. 62:2546-2553; US2003 129192
(Claim 2): IL 52004044180 (Claim ®32004044179 (Clalm I1): U82003096961 (Claim II);
US2003232056 (Example 5); W02003105758 (Claim 12) U52003206918 (Example 5): EP1347046
(Claim 1); W020030251 laim 20): Cr referen Q|1 3 7182378; AAQ88991.1; AY358628 1
10252](9) ETBR( type%2 12210 Ge?fba kacé sfon no. AY275463): Nakamuta M., eta]
Biochcm. Bio . Commun. 177, 3&39 1991; Ogawk & Yi-efal Biochetn. Biophys. Res.
Commun. | 78, 248 255, 1991; Arai H., et al Jpn. Circ. J. 56, ﬁ303 1307. 1992: .Arai H,, eta] J. Biol.
Chem, 26K 3470, 3: Sakamoto A. |sa aM. hem. Bio h s..Res. Commun.
178, 656-66?}?% 91 Elsﬁﬁr j”ﬁ‘?&“&‘t‘%ﬂ% B el %8“7‘&%%7“6 355 Hasndler B., et al J.
Cardioyasc, m@mm@;@h@m APGYDACTE ISR, ?’é*tﬁ}i@éhéhﬂf?% E&B*M@‘""l’gggmﬁ?ausberg R.L.,
eta] Proc. Najldicad. .26hoUe-Ad08:16898248903::2002: Banrgeanis § oretak dn idinspdocrinol.
Metab. 82, 31163123. 1997; O mooY eta] Biol. C%‘)’r’%CZ?Z 21589 1%1596 1997; VerheljJ B., etal
e

Am. J. Med. B8Rt 168" 255K SU0 (SRS B, et SR GeRet 5 B0 185, 1907;
PuffenbergedEs@rc@taiCell 79, 1257 1266, 1994; Attie T., el al, Hum Mol Genet. 4, 2407-2409,

1995; Auricchigody, et al . Mol Ganpstinsalakb Q&@@dmmvl dre GliaLEUMmMRLGenet. 5,
355-357, 1996; Hofstra R.M.W., eta! Nat. Genet 1254545 -447, 1996 Sv sson P.J.. bEOa,I Hum. Genet.

103, 145-148 21697 ICHEETLHE RS W8S 79T 8149 zdﬁlﬁ‘fﬁuﬁ‘aﬁu 1Y LT (58b2) Hum. Genet.
[l 198-206; \W02004045516:(Clairh 4)g 1W®2@@ﬁ@%8@38r(8ﬁampieczswmmmz®mm@%@m¢rn 151);
W02003087768 (Glaim 1 WAR003R1647 5 ((Glairo. ki WOR03R10475 &G aim )i WRR0026 1087 (Fig 1);
W02003016494 (Fig (0; W02003025138 (Claim 12; Page 144); W0200198351 (Claim 1; Page
124-125); EFS99868 (85aifie 8o Big 2 T W0 1o PEr 2 Bhaii T RYR g IS dof 1858851006 70; USES!
8404 (Fig 3);aui80 643223 Ipipdiaicttol 3in3dibWe2QABHA00H0M . 102934(48) MSG783 (RNE124,
hypothetical protein EL320315, Genbank accession




no. NM 017763); W02003104275 (Claim I); W02004046342 (Example 2); W02003042661 (Claim 12);
W02003083074 (Claim 14; Page 61); W02003018621 (Claim 1); W02003024392 (Claim 2: Fig 93):
W0200166689 (Example 6); Cross-references: LocusiD:54894; NP 060233.2; NM 017763 1
102541(11) STEAP2 (HGNC_8639, IPCA-1, PCANAPI, STAMP I, STEAP2, STMT.', prostate cancer
associated gene I. prostate cancer associated protein 1, six transmembrdne epithelial antigen of
prostate 2, six transmembrane prostate protein, Genbank accession no. A17455 I38): Lab, Invest 82
(11 r1573-1582 (2002)); 06 US2003064397 (Claim 1; Fig 1); W0200272596 (Claim 13;
Page 54-55): W0200172 {%tfa’n ERigs ?{’\7\?6)26*6?104270 (Claim 11): W02003104270 (Claim
1152004005598 (F1aim 22} WO2003042661 (G laim 1 2% LS 2003060812, (Cla Az Fig 1 0)
W020022682 Claim 23; Fig 2); W0200216429 (Claim 12; Fig 10): Cross-references: 61:22655488;
AAN04080. TAEAB5 D58 1 Fs5E1 P9y TiphHd (%ﬁé%%o‘“ﬁfﬁ?é@m HRERAA AFRPMAE ransient
receptor potehﬂaht:ai@rﬁeha:ﬁmélg:subfamlly M, member 4, Genbank accession no. NM017636); Xu,

X.Z., et al Proc. Natl. Acad. Sci. U.S.A. o% %Slgg é% 5%%001), Cell 109 (3):397-407 (2002), J.
Biol. Chem. 278 (33):30813-30820 (2003}, US2 laim 4); W0200040614 (Claim 14; Page

100-103): wOgep3 10382 {Glaim AnFig AL WOL2Q03042664 (Claim 12); W0200230268 (Claim 27:
Page 391); U52003219806 (Claim 4); W0200162794 (Claim 14, Fig 1A-D); Cross-references:
MIM:606936, NP_060106.2; NM O 36 1102561(13) CRIPTO (CR, CRI, CREW, CRIPTO, TDGF1,
teratocareinoma-derived growth factor, Genbank accession no. NP 003203 or NM 003212);
Ciccodicola, A., ct & FMB J. 8 (R) T987 199I (198%) Am J. Hum. Genet. 49 (31:555-565 (1991)01

L (Cla ; 034984 (Claim | W0200288170 (Claim
: 5413 ?}IalmPage 94-95, 105):

- : arple2~Col 17718); 1155792616 (Fig 2);
Cross-references: MINHMS@SQS NP 003203d: N 212 1 102571(14) CD21 (CR2 (Complement
receptor 2) or C3DR (Cstﬁem Barr virus receptor) or H5.73792 Genbank accession no. M26004);

Fujisaku et al (1989) J. Bi hem. 264 ( 4):2 1 18-2125K'Wejs ii., et al J. Exp. Med. 167, 1047-1066,
1988: Moore M., et al Prg %A%ad Sci. U.S.A. 84,.919¢ 1,98,\%987: Bard | M.. eta! Mot Immunol,
35, 1025- 1031. 1998 WeIS:Lt oc. Natl. Acad. Sci. UWO%% -5643, 1986; Sinha S.K., et al
(1993)3. Immunol. 150, 5311 W02004045520 (Example 4)7US2004005532 (Example I);
W02003062401 (Clalm 9): W020(§21045520 (Example 4); W09109536 (Fig 9.1-9.9); W02004020595
(Claim H: Ac jon: P20Q23: R13866;,Q1421.2- EMBL, M26004: AAA35786.1. 102581(15) CD79b
(CD79B, CD79f3, le (immunoglobulimassociated beta), B_ Genbank accession no. NM 000626 or
11038674); M3 INatl, AéatadS%%CU?@SK\Q%@@@WM(?)M%6€41@1,quﬂ@@P(zo@gﬂm (9):3068-3076,

Muller et al (£99@kkuel- Immunat, 22, {R)H624:1625k V02004016225 (6laim 4.cFig 140):
W02003087§%\li82004101874 (clalm 1, page 102); W02003062401 (claim 9); W0200278524 (
0
Us6

Example 21 15057 im 1S5644033; W02003048202 (claim 1, pages 306 and 30)):
WO069;55m5 5 44 (claim g | 7A/B); W0200055351 (claim Il.. pages 1145-1146);
Cross-references: M 1M147245; P ~000617.1: NM 000626 | R12591(16) FcRii2 (IFGP4, 1RTAA4,

SPAP IA (SH.2 domain contalnlng phosphatase
N zz

H
ggs ONge: N
S U\O/\“/ ~T ;555 %7? /N\J
O
[0204] where the wavy lings indicate the attachments to Ant and Z; and

[0205] Z 15 an optional spacer selected from —CH2CIOY~, —~CH,CIOWR(C,~Cy

alkyiene)—, and the structures:

7O e

L
1



anchor protein la). SPAP | B. SPAP1C, Genbank accession no. NM _030764, AY358130); Genome
Res. 13 (10):2265-2270 (2003), Immunogenetics 54 (2):87-95 (2002), Blood 99 (8):2662-2669 (2002),
Proc. Natl. Acad. Sci. U.S.A. 98 (1 7):9772-9777 (2001). Xu, at (2001) Biochcm. Biophys. Res,
Commun. 280 (31:768-775: W02004016225 (Claim 2); W02003077836; W0200138490 (Claim 5: Fig |
8D-1-18D-2); W02003097803 (Claim W02003089624 (Claim 25); Cross-references: MIM:606509; NP
110391.2; NM 030764 [02601(17 tHER2 (ErbB2, Genbank accession no. M11730); Coussens L., et al
Science (1985) 230(4730):1132-1&39); Yamamoto T., et al Nature 319, 230-234, 1986; Samba K., et
al Proc. Natl. Acad. Sci. U.S/A. 82, 7:65@1, 1985; Swiercz J.M., et al J. Cell Biol. 165, 869-880,
2004; Kuhns J.J., eta! J, Biol. . 274, 36422-36427, 1999; Cho H.-S.. et al Nature 421, 756-760,
2003; Ehsani ,A., et al (2993)/Genomies 15, 426-429; W02004048938 (Example 2); W02004027049
(Fig 11); W02004009622; W02003081210: W02003089904 (Claim 9): W02003016475 (Claim 1);
US2003118592: W02008008537 (Claim I); W02003055439 (Claim 29; Fig 1A-B); W02003025228
(Claim 37: Fig 5C): W0200222636 (Example 13; Page 95-107): W0200212341 (Claim 68; Fig 7);
W0200213847 (Page 71-74);2W02Q0214503 (Page 4-1,‘17);&7\/0 0153463 (Claim 2; Page 41-46);
W0200141787 (Page 15); WO oo @ 2K WZEA}G 0579 (Claim 3: Fig 2);
US5869445 (Claim 3: Col 31-38); W096305¢4 Cldim Z;:Page 56-61): ER1439393 (Claim 7);
W02004043361 (Ctaim_#); W02004022709; W0200100244 (Example 3; Fig 4); .Accession: PO4626;
EMBL; M11767: ABA35308.1. EMBL: M11761; AAA35808.1. 102611(18) NCA (C1LEACAMS6, Genbank
accession no. M18728): Barnett T.. et al Genomics 3,59-66, 1988; Tawaragi Y., m Biochem. Biophys.
Res. Commuf¥™50, 89-961I8ss SErlishty RN e¥SF PO rNEHC RS H8eh 4098°A. 99:16899-16903,
2002; W020842637 99 Rbhd489a03 (Glatmy)i 02064044 38 (Exaimiple 491 W02004031238;
W02003042§6&I% ,C%}I_\%iﬁr&]g}z :d\c/,\/0200278524 (Example 2); W0200286443 (Claim 27: Page 427);
W0200260317 (Craim 2); AcCession: P40199; Q14920; EMBL; M29541; AAA59915.1. EMBL; M18728
102621 MDPI{BPEPI, Gehbanikaceesdioh mo-BEOENG23); Proc. Natl. Acad. Sci. U.S.A. 99 (26): |
6899-16903 (3RR)): WORDQIABAZS(Claim )i WO002047 98 4Glaim. 33; Rags,85-87); 11105003790
(Fig (-8): W09946284 (Fig,9); Cross-references: MIM:179780; AAH17023.1: BC017073_ 1
102631(20)1428Hka 1420R 4 PEFFORT, Eerbank Yédssior 1d. EEBIERY CI4R 5. et al Genome
Res. 13. 2265227612003 Mungath Alj,eta! Nature 425, 805-811, 2003: Blumberg H., eta] Cell 104,
9.19,2001; Iiib%uggtier L., etg %l Ilm,rlg Q%I']]f?' 3545-3549, 2001; Parrish-Novak J.. eta] J. Biol. Chem.
277, 47517- , 20027 Bletnex &7 8ta] (5003) Biochemistry 42:12617-12624: Sheikh F., eta! (2004)
J. Immunol. ¥22!2006-2610EPd 8942741 (Exarh ety US2004005328c(Erample 5): W02003029262
(Page 74-75;: W0200300Q27 14 (Claim 2; Page 63); W0200222153 (Page 45-47); US2002042366
(Page 2021); W0200446R614Page 57:59); WQ2001467232 (Page 63-65): W09837193 (Claim I; Page
55-59); Accession: @l@@ A Q; EMBL: AF184971; AAF01320.1. 102641Brevican
(BCAN, BEHAR, Gehbarjk a¢cession no. AF229053); Gary S.C., eta! Gene 256, 139-147, 2000; Clark
H.F., et Genome Re§. 18 2285-2270, 2003; Strausbergeta] Proc. Natl. Acad. Sci. U.S.A. 99,
16899-16903. 2002; US20031863¢2 (Claim II); US2003186373 (Claim 11); US2003119131 (Claim I;
Fig 52); 052003119122 (Claiml; Hg 52); U5:003119120 (Claim I): 052003119121 (Claim 1; He 52);
052003119129 (Claim 1); 0520031191 30](Claim 1); 052003119128 (Claim I; Fig 52); U520031 19125
(Claim ); W02003016475 (Claim(? ; 50202634 (Claim 0; 102651(22) EphB2R (DRT, ERK, Hek5,
EPHT3, Tyro5, Genbank accession nosiNM 004442): Chan,J. and Watt, V.M., Oncogene 6(6).
1057-1061 (?BC%S?%Onco eEn(l-;‘ 1%(%:892-@903;_1{?9.5), Anne. Rev. Neurosci. 21:309-345 (1998K Int.
Rev. Cytol. 106:177-244 (3008)f7 WOR00S042681 (Claim 12); W0200053216 (Claim I; Page 41):
W02004065576 (Claim 1); W02004020583 G(tcfléim 9); W02003004529 (Page 128-132); W0200053216
(Claim I; Page 42); Grossifeferences: :600997; NP 004433.2: NM 004442 1 102661(23) A5LG659
(B7h, Genbank accessior'no. AX092328); U520040101 99 (Claim 2); W02003104399 (Claim 11);
W020040003314Fig 3): Yn200316RR04,(Clali 1 AR2003124140 (Fxamale 2), 1182003065 143 (Fig
60); W02002102235 (Claim 13; Page 2_99(;,; U52003091580 (Example ii; W0200210187 (Claim 6; Fig
10): WO0200 48X “EHI TR BRI D) V03682626 A TE RS SO BRy WA 8 1952002034749 (Claim
54: Page 45-46): W0200206317 (Example 2; Page 320-321, Claim 34; Page 321-322); W0200271928
(Page 468-469): W0200202587 (Example 1; Fig I); W0200140269 (Example 3; Pages 190-1921.:
W0200036107 (Example 2; Page 205-207); W02004053079(Claim 17'02003004989




(Claim ); W0200271928 (Page 233-234. 452-453): WO 0116318; 192671(24) PSCA (Prostate stein
cell antigen precursor, Genbank accession AJ297436); Reiter R.E., eta! Proc. Natl. Acad. Sci. U.S.A.
95, 1735-1740. 1998; Gu Z., et al Oncogene 19, 1288-1296, 2000; Biochem. Biophys. Res. Common.
(2000) 275(3):783-788; W02004022709; EP [394274 (Example II); US20040 | 8553 (Claim 17):
W02003008537 (Claim 1): W0200281646 (Claim I; Page 164); W02003003906 (Claim 10; Page 288);
W0200140309 (Example I; Fig 17); US200 1055751 (Example I; Fig 1h); W0200032752 (Claim IX; Fig
1); W09851805 (Claim 14 nge 971, W0985 | CM (Claim 10 Page 94); W09840403 (Claim 2; Fig

1B); Accession: 043 5. 3.4F(43498;-AA S/GW/ 2681) GEDA (Genbank accession No.
AY260763): AAPI4 @ e u5| n-partRer-ike Projein tpid-AAP14954.1 Homo sapiens
(human); W0200305% -20): 000842 ( im 1); W0200302301% (Example 3. Claim

20); U52003194704-Claftn 45); Eross- references 01:30102449; AAP14954.1; AY260763_ 1
102691(26) BAFF-R (B cell ac(g ting factor receptor. BLy5 receptor?, BR3, Genbank accession No.
AF116456); BAIT receptor tid=N13 443177.1 - Homo sapiens; Thompson, LS., el al Science 29%
(5537), 2108-2111 (2001); W02 /8%9 W02004011611; W0200$045422 (Example Page 32-33);
W02003014294 (Claim 35; Fig 6 030$5846 (Claim 70; Page 615-616); W0200294852 (Col
136-137); W0200238766 (Claim 3: Pa@e 13%); W0200224909 £xample 3; Fig 3); Cross-references;
M1M:606269; NP 443177.1; NM_052945_1; AF132600 102701(%7) CD22 (B-cell receptor CD2243
isoform, BL-CAM, Lyb-8,14)4)8, SIGLEC-2, F1..122814, Q\}@n accession No. AK026467); Wilson et
al (1991) J. Exp. Méd. 173 g:-yw02nQ30 203%/Héum 1: FigA): Cross-references: MIM:107266;
NP 001762.1; NM 00¢7 741 102 (2% CD a(CD79(A Cl , iunoglobulimassociated alpha, a B
cell- specific protein.that @ov@ien@y interacts with 1g beta (CD798) and forms a complex on the
surface with Ig M molecules, tra@tmes a signal involved in B-cell differentiation); 226 aa), 4.84.

MW: 25028 TM: 2 [P] Gene Chfomosome: 19(113.2, Genbank accession No. NP_001774.10):
W0200$088808, U5200302283 O$O62401 (claim 9); U52002150573 (clalm 4, pages 13-14):
W09958658 (claim 13, Fig 16); ch'iem4 (Fig 1); US5644033; Ha eta! (1992) J. Immunol.
148(5):1526-1531; Mueller et al (1992)ckur. J. Biochem. 22:1621-1625; Hashimoto et al (1994)
Immunogenetics 40(4):287-295; Preud'hommc et al (1992) Clin. Exp Immunol. 90( 1 ):141-146. YU et
a 1992) J. Immunol. 148(2) 633-637: Sakaguchi et af (1988) FMB() J. 7(11):3457-3464 102.721(29)
CXCRS5 (Burkes lymphoma recepto einFcaupled receptor that is activated by the (ACT 1 3
chemokine. functions in Iymphocyte migration an moral defense, plays a role in HIV-2 infection and
perhaps development of P yoma, myeloma, and leukemia); 372 aa).8.54 MW: 41959 TM: 7
[P] Gene Chromose# enbartk accession No. NP_001707.1); W02004040000:
W02004015426; US; xample 2); US6555339 (Example 2); W0200261087 (Fig 1);
W0200157188 (Clair 20; -g 269) W0200172830 (pages 12-13); W0200022129 (Example 1. pages
152-153, Example 2, p\ages 254¢56): W09928468 (claim |, page 38); US5440021 (Example 2, col
49-52); W09428931 (pages 56 W09217497 (claim 7, Fig 5); Dobner et a (1992) Eur. J. Immunol.

22:2795-2799: Barella eit al (1 em. J. 309:773-779 102731(30) HLA-DOB (Beta subunit of
11.4HC class)) molecule (Iaantlg at inds peptides and presents them to CD4+ T lymphocytes);
273 aa, pl: 6.56 MW: 30820 TM: | >ene Chromosome: 6p21.3, Genbank accession No.

NP_002111.1); Tonnelle et al (1985) EWBO 4(11):283922847; Jonsson et al (1989) Immunogenetics
29(6):411-413; Beck et al (1992) .1. Mol. Biol. 228:433-441; Strausberg et al (2002) Proc. Natl. Acad,
Sci USA 99:16899-16903; Servenius et al (1987) J. Biol. Chem. 262:8759-8766; Beck et al (1996) J.
Mol. Biol. 255:1-13; Naruse et al (2002) Tissue Antigens 59:512-519; W09958658 (claim 13, Fig 151
U56153408 (Col 35-38); US597655 | (col | 68-170); US6011146 (Cu! 145-146); Kasahara et al ( 1989)
Immunogenctics 3W1):66-68; Larhammar et at 1985) J. Biol. Chem. 260(26):14111-14119 102741(31)
P2X5 (Purinergic receptor P2X ligand-gated ion channel 5, an ion



channel gated by extracellular ATP, may be involved in synaptic transmission and neurogenesis.
deficiency may contribute to the pathophysiology of idiopathic detrusor instability): 422 aa), pi: 7.63,
MW: 47206 TM: 1 [13] Gene Chromosome: 17p13.3, Cienbank accession No. NP 002552.2); Le et al
(1997) PIERS Len. 418(1-2):195-199; W02004047749; W02003072035 (claim 10); Touchman et al
(2000) Gnome Res. 10:165- 173; W0200222660 (claim 20): W02003093444 (claim 1);
W02003087768 (claim 1): W02003029277 (page 821 102751(32) CD72 (B-cell differentiation antigen
CD72, Lyb-2); 359 aa), pl: 8.66, MW: 40225 TM: [[P] Gene Chromosome: 9p13.3, Genbank accession
No. NP 001773,1); W02004042346 (c 516\65) 3026493 (pages 51-52, 57-58); W0200075655
(pages 105- 106) Von Hgﬁgmet al (;LQW(*“O) J. Immunpl 44(12):4870-4877; Strausherg et a 2002) Proc.

661 aaj, pl: 6.20, M\N@\Z49ﬁ47CIT“M 6L [P) Gene Chromosome: 5q12, Genbank accession No. NP
005573.1); US2002193567, W0198 (claim 1l, pages 39-42); Miura et al (1996) Genomics

38(3):299-304; Miura et al (199 pod 92:2815-2822; W02003083047; W09744452 (claim 8, pages
57-61); W0200012130 (pages'24=; 6) @71(34) FeRH1 (Fe receptor-like protein I, a putative
receptor for the immunoglobulin F& that contains C2 type Ig-like and ITAM domains. may tave
role in Blymphocyte differentiation); 42/9<:m ), p1.5.28, M : 46925 TM: | [P] Gene Chromosome:
1921-1g22, Genbank accession No. NP 443170.1); WO 003077836; W0200138490 (claim 6, Fig
18E-1-18-E-2P2bHvis etat POy HEpscie N@ﬂ%cécfmwiwmr%(@ﬁgwmmw W02003089624 (claim
8); EP1347046 (claim I); yvogpoaosgesm (clalmd02781(35) 1RTAZ2 (FCcR1-15, Immunoglobulin
superfamily receptor . : 4S04 jatéd putative immunoreceptor with possible roles in B
cell development a engsis; der ation of the gene by translocation occurs in some B
cell malignancies); 9%7 ag), fji: 6:88 MW: 106468 TM: 1 1Pj Gene Chromosome: 1g21. (Genbank
accession No. HurnamAR343662, AE343663, AF343664, AF343665, AF369794.
AF397453"AKO90423"AKO904<Z L 834187, AY358085; Mouse:AK089756, .AY 158090. AY506558;
NP_ 12571.1); W0200302439; ig 97); Nakayama eta] (2000) Biochem. Biophys. Res,
Commun. 277(1):124-127,; WOZ%{E%Z’@?(S W0200138490 (claim 3. Fig 18B-1 -18B-2) 102791(36)
TENBZ2E FT2 omoregulin, TPEE, liPPY. TR, putative brane proteoglycan, related to the
EGF/heregulin family of growth factorSand follistatink 374 aa, NCB' Accession: AAD55776,
AAF91397, Ap£34P451, N@@c&qt$QQgNHbQ§,g276 NCI-31 Gene: 23671: OMIM: 605734; SwissProt
091.11K5: (Genbank accession No, AE179274; AY358907, CAF85723, CO7(2436); W02004074320;
IP2004113182 00200304 98B - TS 0TS008E TR BB LISSEHE 1) 4B 7 1S LWIB08230268 (page
329); W02004:90804; 14BR0G4249k30;:1d 3 200402242 TN E2004063355) BIS2ON41I97325;
US2003232350; U82004§)05§53 US2003124579; US 6410506; US 66420061, Bode et al (2000)

Genomics 67:146-152; Ukhida et-al (199 _)\ngN m. Biophys. Res. Commun. 266:593-602; 'Jiang et
al (2000) Cancer :@f ' Glynne-Jones gt al (2001) Int J Cancer. Oct 15:94(2):178-84.
10280!Further preferfiéd gompourds are the ecdmpounds of formula (la). (Ib). (la) and (Pb) reported as

Compounds 1-14 inthe Tabl&€'t below:
o
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16217} Anthracyeline derivatives of formula Tie include the structures:



Table | -TAnt-L-Z-Q (12 2 -NH- CH tHe CciA

10218} and where X 18 maleimide:

[0219] Exemplary drug-linker intermediate embodiments of formula llc comprising
an anthracycline drug molety and a linker-spacer unit include compound 55 (Example 3b). A
synthetic route to drug-linker intermediate 55 from PNU-159682 C-14 carboxyl derivative 56

and hnker-spacer interemediate 6@ 15 shown in Figure 7d.

Lre
th

10220] Anthracycline derivatives of formula 1l¢ include the siructures:



102811wherein the [Ant] residue is represented by a compound of the formula (ha) or orb) huh) that is
[Ant] N d esidue of an anthrticycline of formula HA as defined above. 102821If a chiral center or
another form of an isomeric center is present in a compound of the present invention, all forms of such
isomer or isomers, including enamiomers and diastereomers, are intended to be covered herein.
Compounds containing a chiral center may be used as a racemic mixture, an enantiomerically
enriched mixture, or the racernic mixture may be separated using well-known techniques and an
individual enantiomer may be used alone. In,cases in which compounds have unsaturated
carbon-carbon double bonds, both the cis (’ZE and trans (E) isomers are within the scope of this
invention. 102831In cases wherein corfi may exist in tautonieric forms. such as keto-enol
tautomers, each tautom@ric form i ont plated as being included whether existing in equilibrium or

284 ¥Pharfiaceutically acceptable salts of an anihracycline derivative of
the formula (I') or ofenjuigatesta hr%ycllne derizatives of the formula (1) include the acid addition
salts with inorganic @r orcganu:»ea%ds e.g., nitric, hy Fothloric, hydrobromic, sulfuric, perchloric,
phosphoric, acetic, trifluoroaceti@, propionic, gly ctic, oxalic, malonic, malic, maleic, fumaric,
tartaric, citric, benzoic, cinnamic, nandelic, methanesulphonic, isethionic and salicylic acid. Preferably,
the acid addition salt of the comp U’rmd's\pf the invention is the hydrochloride or mesylate salt.

-1 0

O
o
16221} and where 7| is ~(Cy~Cyy alkylene— .
(6222} Exemplary drug-linker intermediate embodiments of formula [Ic comprising

an anthracycline drug moiety and a linker-spacer unit include the compound:

Oa. N
o OH OY\
o

HNw ¥
O NH
N,
O
N
PN
LINKER AND SPACER REAGENTS
[6223] Beta-glucuronide linkers between the antibody and the druyg moicty by arc

substrates for cleavage by beta-glucuronidase (Jeffrey et al (2006) Bioconjugate Chem.
17:831-840. WO 2007/011968), The acetal linkage of beta-glucuronide reicases a phenolic
hydroxyl on the aryl ring, potentiating “scif-immolation™ and 1,6-climination of the
benzyvioxycarbonyl group.

[0224] An exemplary valine-citruliine (val-cit or vc) dipeptide linker reagent having a

maleimide stretcher and 2 parg-aminebenzyicarhamovl (PARY self-immaolative spacer hag the



102851Pharmaceutically acceptable salts of an anthracycline derivative of the formula (E) or of a
conjugate of anthracycline derivatives of the formula (1) also include the salts with inorganic or organic
bases, e.g., alkali or alkaline-earth metals, especially sodium, potassium, calcium ammonium or
magnesium hydroxides, carbonates or bicarbonates, acyclic or cyclic amines, preferably methylamine,
ethylamine, diethylamine, triethylamine, piperidinc and the like, 102861As used herein, unless
otherwise specified, with the term C1-C6 alkyl means a group such as, for instance, methyl, ethyl,
n-propyl, isop -butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, neopentyl, n-hexyl, isohexyl, and
the like. 1028%%% the term Ett-Co cycloalkyl group means, for instance, cych propyl, cyclobutyl,
cyclopentyl, cyclohcxyl, cyclopentenyl, cyclohexegé and the like. 102881With the term C1-05 alkylene
group means a divalent res@ue such Instan erne ethylene, n-propylene, isopropyiene,
n-butylene, isobutylefief; cbutg{ ;{Qntylene n-pen ne. neopentylene, n-hexylene,
isohexylene, and the like. e erm C-Cs cycloalkylene group means a divalent residue such
as, for instance, cy(ﬁﬁb‘ﬁiﬁyle cyc[obutylene cyclopentylene, cyclohexylene, cyclopentenylene,
cyclohexenylene, and the like. 102901J| |s clear to the skilled man that any of the groups or
substituents herein defined may be c &;ir\rued from the names of the groups from which they originate.
102911As an example, unless specifisélly“hoted otherW|se in the CI-Cs alkoxy group, the alkyl moiety
includes, for instance, methyl, ethyl, n-pra yI IS but | |sobu l, sec butyI tert-butyl, n-pentyl,
neopentyl an#1h¥ like. E%W{f)lgrv el bxg)be %}é m %?Cﬁ?;s "ty loxy,
isopropyloxy jmebutydoxye isotutydoxy, sec-butyloxy, ren- butyloxy, n- pentyloxy, neopentyloxy and the
ike. 102921 fygptide resifue. cARIte oM Licd ATIAR: Means A ARPIG 1 GaMPiSing sequence

from one to four natural or synthetic’'ammo acids. 102931The present invention also provides
processes fo?tfhiéhpfé‘ﬁgf‘éﬁdﬁ’ﬂnObL”ZVE self-immolative Spacer unit can be prepared according o

Dubowchik, et al. (19973 Tetrahedron Letters, 38:5257-60, and has the structure:

HN-— Mt

Fmog— N

10227} where Mtr is mono-4-methoxvirityl, Q is C,—Cy alkyl, -O-{C,—Cy alkyly, -
hatogen, -NO> or -CN; and m is an integer ranging from 0-4.

J0228] The “self-immolative linker”. PABC or PAB (para-aminobenzyloxycarbonyl,
attaches the drug moicty to the antibody m the conjugate (Carl et al {1981) . Med. Chem.
24:479-480; Chakravarty et ai (1983) 1. Med. Chem. 26:638-644; US 6214345;
US20G30130189; US20030096743, LIS6T59300; US20040052703; USE218519: 1JSARIIRGT:
US6268488; US20040018194; WOLR/1305Y; US20040052793, USA677435; USS621002;
LiS20040121940; WO2004/632828). Gther examples of seif-immolanve spacers besides
PAB include, but are not Hmited to: (1) aromatic compouwnds that are electronmeally similar to
the PAB group such as 2-aminoimidazob-S-methanol derivatives (Hay et al (1999) Bisorg.
Med, Chem, Lett, 9:22377, thrazoles US 2003/0256636% multiple, elongated PAR units (de
Groot et al (2001) 1 Org, Chern, 66:8815-8834; and ortho or para-aminobenzylacetals; and
(11} homologated styryl PAB analogs (LIS 7223837y Spacers can be used that undergo
cvchization upon amide bond hydrolysis. such as substituted and unsubstituted 4-

aminobutyric acid amides (Rodrigues et al (1995) Chemistry Biology 2:223), appropriately



compound of the formula (1) as defined above. 102941A compound of the formula (la) as defined
above and the pharmaceutically acceptable salts thereof may be prepared as depicted in Figure 2.
102951Processes for preparing anthracvdine derivative comumates formula (la) 102961Accordingly, a
first process of the present invention for preparing a compound of the formula (la) as defined above
and the pharmaceutically acceptable salts thereof, which process comprises the following steps:
102971Stet) | reacting a compound of formula (.11) as defined above with a compound of formula (1X)

or (X): 1029% V\{he{ri | eflrﬁlyedg bov and R?ﬁ % 3a|}8¥ oup:
[02991Step 2uh i rﬁct)T %ﬁvcth 'res tantl%\;gti “inte r%%’d&g i "Bho {8?7 1) 2§n

103001Wher§ﬂ‘i F%ﬁﬁf%. R*Pére&%r@éﬁﬁé@’éwéﬁ%ca’ﬁ@ E@*@a &j*r@ﬁ%’f fefrfhuia’) 5 01 g

Chem. 3538671, Elimination of amine-containing drugs that are suhstituted at ghycine
(Kingsbury ¢t al (1984) J. Med. Chem, 27:1447) are also examples of self-immolative spacers
useful in ADC.

16229] Linker reagents uscful for the antibody drug conjugates of the invention
include, but are not limited to; BMPEO, BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS,
MPBH. SBAP, S1A, STAR, SMCC, SMPB. SMPH. sulfo-EMCS, sulfo-GMBS, sulfo-KMLUS,
sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-SMPB, and SVSB (succinimidyi-(4-
vinyisulfone jbenzoate), and including bis-maleimide reagents: DTME, BMB, BMDRB, BMH,
BMOE, 1 8-bis-maleimidodiethyleneglycol (BM(PEGH,), and 1,11-bis-
maleimidotriethyleneglveo! (BM(PEO ), which are commercially available from Pierce
Biotechnology, Inc., ThermoScientific, Rockford, 1L, and other reagent suppliers. Bis-
maletmide reagents allow the attachment of a free thiol group of a cysteine residue of an
antibody to a thiol-containing drug moiety, label, or linker intermediate. in a sequential or
concurrent fashion. Other functional groups besides malemmide, which are reactive with a
thiol group of an antibody, anthracycline derivative drug moiety, or finker intermediate
include 1edoacetamide, bromoacetamide, vinyl pyriding, disulfide, pyndy! disulfide,

isecyanate, and isothiogyanate.

G
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BM(PEO), BM{PEC),
[0230] Other hnker reagents are. Nesuccinimidyl-4-(2-pyridykthio)pentanoate (SPP),
N-succinimidyl-3-(2-pyndyldithio) propionate (SPDP, Carisson et al (1978) Biochem. I
173:723-737}, succinimidyl-4-(N-maleimidomethyl) cycichexane-1-carboxylate (SMCC),
iminothiclane (IT), bifunctional derivatives of imidocsters (such as dimethy! adipimidate
HCH, active esters (such as disuccinimidy! suberate}, aldehvdes (such as glutaraldehyde), bis-
azido compounds {such as bis (p-azidobenzov!) hexanediamine), bis-diazonium derivatives
{such as bis-(p-diazoniumbenzovli-ethyienediamine), diisocyanates {such as toluene 2.6~
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluore-2 4-dinitrobenzene).
Useful linker reagents can also be obtained via other commercial sources, such as Molecular

Biosciences Inc.(Boulder, CO), or synthesized in accordance with procedures described n



(1V) as defined above: 103011Step 3 activating the resultant acid of formula (XIl ): F2.2
[0302]wherein R. R), and LI are as defined above and 103031S 141, 4 linking the resultant activated
compound of formula (XIIl): 0 OHO R." 103041wherein RIl. R2, and LI are as defined above and W is
an activating group of the acid group, such as N-oxysuccinimido, N-oxysulfosuccinimido or
2,4-dinitrophenoxy or 2,3,4,5,6-pentafluorophenoxy or t-butoxy carbonyloxy to the desired carrier so to
yield compound of formula (la), and optionally converting the resultant compound into a

pharmaceutlclal Y aceemﬁe 8CId }9{?1’0(57”%!2? ?%??B éjfrfﬁ‘é(‘)% efg%t {gﬁm¢8§ (%u){g(u) and (XI as defined

above are also objects of the t‘"esen nvention step 11is carried out in a organic
solvent e.g. d#tﬁ)étﬁﬁk%tlffétﬁ{é 8?%Féfefﬁl§]y NORRHTm sy lidthemide: (DMP)ehd tathe presence of

p-toluenesulfapic;acid at aiemperaturexanging: om0 G.«xte 80.:C.andforatime rapging from lhour to
24 hours. 103071The reaction qf ste 2 was erform d under b sic hydrol tic conditions, preferably

with a strong B fiKEREGEY M 8Eri SErAtIrE SFHBREE 106m Taiiper a‘thrlé“fl"éfﬁ%’ SHine ranging
from | to 48 hotirs! 193081 T hefeadtidh of Step! 3waSEarrivd:out foHowimg WwellkhioWr4nethods, for

example the NQxyswceinimida.dertvative,may; be prepared. ky Jeaction ohihe; acid Ot with

N- hydroxysuccmlmlde Qr its water soluble 3-substituted sodjum sulfonate salt in the Qresence
Soc. 126:1726-1731; Sun et al (2002} Bioorganic & Medicinal Chemmstry Letters 12:2213

2215: Sun et al (2003} Biloorganic & Medicinal Chemistry 11:1761-1768; King et al (2002}
Tetrahedron Letters 43:1987-1960). Dendritic linkers can increase the molar ratio of drug to
antibody, 1.e. loading, which is related 1o the potency of the ADC, Thus, where an antibody
bears only one reactive cysteine thiol group, a muititude of drug moicties may be attached

through a dendritic or branched linker.
CARRIER

10232} The carrier moiety of anthracycline derivative conjugates is derived from
polyclonal and monoclonal antibodies. proteins or peptides of natural or synthetic origin.
Carrier compounds T-NH,, T-COOH, T-CHO, T-8H, (V) or (V1) are suitable for conjugation
with anthracyeline derivative compounds. Carrier moieties may be derived from polyclonal
antibodies raised against tumor asscciated antigens: or from monoclonal antihodies binding
to antigens preferentially or selectively expressed on tumor cell populations; or from natural
or recombinant peptides or proteins or growth factors preferentially or selectively binding to
tumor cells: or from natural or synthetic polymeric carriers such as polvivsine, polyglutamic
acid. polyaspartic acid and their analogues and derivatives, or such as dexiran or other
polymeric carbohydrate analogues and their derivatives; or from synthetic copolymers such
as those derived from N-(2-hvdroxypropylimethacrylamide (HPMA )} see: J. Kopecek,
Macromolecules. H. Benoit & P. Rempp. Ed.: 505-520 (1982 Pergamon Press, Oxford,
England: or from poly(aminoacid) copolvmers such as poly(GluNa, Ala, Tyr) which are
useful as targetable drug-carriers for fung tissue R. Duncan et al., Journal of Bioactive and
Compatible Polymers, Vol 4, July 1989, The carrier portion may be also derived from
portions of the above mentioned peptides or proteins obtained through recombinant DNA

techniques.
ANTIBODIES

{0233 Representative examples of the above mentioned antibodies and of respective



of N,ISF-dicyclohexyl-carbodiimide in a solvent such as dichloromethane or N,Ndimethylformamide at
a temperature of from O C. to 50 C. for a time of from | to 24 hours. [03091The reaction of slep 4 can
be carried out followinu one of methods summarized in Figures 3a, 3b, 3c, depending on the desired
compound of the formula) as defined above to be obtained: 103101In particular, the final condensation
for preparing a compound of the formula (Ia) as defined above comprises reacting a compound of
formula (XIII) as define above with: [0311]a compound of formula T [XIm (XIV) wherein Xis -NH2 or
-SHand m is as, % r%ed above tg obtain a compo gpdof th&fﬁ) n] Had S de ined above under point

Cutic 4 cations are. anti- ntibo St0
i) or respectively. & CONdEALR SR s Ehrried SUE i Condi Capabfé ?)f éreatlng covalent

linkages of amwwpé%e thide'ster typé’ Eindicé’mba{%l@\!\mh%me’%ﬂr@cﬁﬁb witheeagrier. Preferred

conditions encampassusaekivffered-aguequs.soluions at RE4 Gnigmperatures from 4 C. to 37
"C., for times from some hours to several days. 103131For examEIe conditions for the condensation

between the ESHS BT éf“l’b%ﬁrﬁ%n?(”ﬁ}ﬁ“éhf%ﬁ SR AR HauBou& S R sodium phosphate
and aqueousi@liM SotiuawEhlofiderai{gH B Corntdining amonotlonatiantibodyatdrimg/ml, treated with

a 30 fold molay.gxeess:ela Hpwly-solutionof R it Nsdimathylionnamife. (or24-naus,at 20
(degree) C. The conjugate is p urified b %el filtration on a SEPHADEX G-25 column (Pharmacia Fine

Chemical, Pi¢B4PA%aY "N 332 I[ﬁﬂi@"% h'PE &l (Pl pridtepiffrered sAihEy (03 1% Another
condensatiomfdrpreparing ascompeundiefthaifornulai(la) asid&finediabovedcompacdompound of

formula (XIIh @ lefine.hevawis 0AI) agomnaud of f&’i%@‘% SEYDHAONEHDeren -4)- or

-D-NH- are as defined above and P is h dr(%gen atom or preferab protectln group 103161Ib")
deprotecting the' NH fufEtioh I Fieceds Ay S 6t the ?ététiﬂ‘d?ﬁ bﬁ?ﬁﬁ’éhﬁ% offdiminax’ 1. 103191wherein
RI, R2, 1_1 and}j-are ascabeove ieporedandd iathydiogenaionwithhaigapier yesiduetrat formula

TACO01-110, 1) whetein J.and . 218, 2 dsfiaed.abaves sioitp aptain cmpound of formula (12) as

defined under the point (iii) above wherein {T-Z |- T are as defined above.
198K, 48:3188), anti-biadder carcinoma ]Cﬁ 50 (*Y'u‘ D. S etal, Eur. J_ Brol. 1987, 13:1983,

anti-CanAg antibody huC242 antibody (Olcher, Anthony W. ¢t al., Joumal of Clinical
Oncology 2003, 21(21:211-222 colon, pancreas, gastric), anti-prostate antibody MLNS91
(Henry, Michael D.et al., Cancer Research 2004 advanced hormone-refractory prostate
caneers.

[0234] Representative examples of the above mentioned growih factors and proteins
of natural or recombinant origin are FGF, EGF, PDGF. TGF- ALPHA | ALPHA -M5,
Interfeukins, Interferons, TNF, melanotropin (MSH), Mem? etc. The carrier T-CHO is
preferably derived from polyclonal or monoclonal antibodies having the carbohydrate
moiety, preferentially located in the Fe region, selectively oxidized to aldehyde groups by
means of chemical or enzymatic methods, as described in US 4671958,

{0235] The antihody unit {Ab) of Formula llc includes any unit, type, or class of
antibody that binds or reactively associates or complexes with a receptor, antigen or other
receptive moiety associated with a given target-cell population. An antibody can be any
protein or protein-like molecule that binds 1o, complexes with, or reacts with a moiety of a
cell population sought to be therapeutically or otherwise biclogically modified. In one
aspect. the antibody unit acts 10 deliver the anthracycline derivative drug moiety to the
particular target cell population with which the antibody unit reacts. Such antibodies inchude,
but are not limited to, large molecular weight proteins such as, full-length antibodies and
antibody fragments. The antibodies of Formula T allow attaining high concentrations of
active metabolite molecules in cancer cells. Intraceltular targeting may be achieved by

methods and compounds which allow accumulation or retention of biologically active agents



103201 The reaction of step Ib is carried out in conditions capable of creating covalent linkages of
amidic type and well known in literature and compatible with the structure of the spacer. Preferred
conditions encompass use of buffered aqueous solutions El 7-9.5, or organic solvents such as, e.g.
N,N-dimethylformarnide, dichloromethanc, tetrahydrofuran or ethyl acetate, temperature ranging from
4to 50 "C and for times from some hours to several days. 103211The optional deprotection of step 1"b
is carried out using well known method reported in the literature [see, e.g. Green T.W., Wuts P.G.M in

Protective Grougsm %r%?glc .chernlst%l The c%lé%l?lggcgggctgorl %‘C%Eegmp is carried out in an organic

solvent, prefglr%ll Ty% %g{ﬁiﬁ%ﬁ%%l”dg h'the presence of a°¢6n ensmﬁ’%ﬁ‘@nt such as e.2.

1-ethyl-3-(3- dimelHipaminaprepyiearbodiimide hydrochloride 1,3-di-tert-butylcarbodiimide, N-C3- di m
eth ylam inopgepyl)-n'-ethylcarbadiiimdgdes(3-gimsthylam,i nepropyld-3-ethyl carbediiy i de
hydrochlorid?;,_log &efe_rﬁly_\N«N-‘g}iicg%gt;exgl-gqrbodi_imide,, "The reaction is carried out at a
temperature FARGHTYFrofH 510 50 C and for At fanging oM HEGH S 24 1sLEs 1932211n an
alternative weanyatrd dompoundohidimitdaddvil) cCBr b&acctivatedhwithoa suifable actilkating acid group
W as describggd abpve.ip.sten Skaboyeand then coupled with the deprotected amine using the same
conditions reported above. 103231Another condensation for preparin%a compound of the formula (la)

as defined abiveélcompride & ERE NP A B SGAG P HRBIL R aE HefieWBBYEHith: 10324lle a
compound offohmiylauCk i 2DCGQPER A vilnstalnly b DnGObare ds idéfinetDabovedand® issa suitable

protecting agid\group e 0 alkxlestarhal i remeved after e, goupling reaction to yield the acid
compound of formula (XIX): 0 OHO 10325)wherein RI, R2, LI and!) are as described above.

[03261The ré&uithnt compumit Bitstriufs eRisesealPpadssagcire suemegr prebraling wetvated through
a suitable activating@cidngiroupastdesaibediabiovepa stepay: anthtlien equpledwiith: the carrier residue
of formula (XIV) T X0 wherein X is, Nid) and, m.and . are.as defined above s 10, prepare compound

: Wr c . o,pr

of formula (Iafz’scicélﬁned] 13? the point (|\“7§ wherein IT-71,1-is NHD(Q,CCSKTEIEUIQ dﬁﬁgﬁ}gplﬁgﬁﬁ T are as

defined abovd &n intrachain or interchain disulfide unit. Any form, type, or variant of antibody may be so
engieered, Le. mutated. For example, a parent Fab antibody fragment may be engineered to
form a cysteine engineered Fab, referred to herein as “ThioFab.” Similarly, a parent
monoclonal amibody may be engineered to form a *ThioMab.” it should be noted that a
single site mutation vields a single engincered cysteine residue in & ThioFab, while a single
site mutation vields two engincered cvsteimne residues in a ThioMab, due to the dimeric nature
of the 1gG antibody. The cysteine engineered antibodies of the invention include menoclonal
antibodies, humanized or chimeric monoclonal antibodies, antigen-binding fragments of
antibodies, fusion polypeptides and analogs that preferentially bind cell-assoctated
polypeptides.
[0239] Cysteine-enginecred antibodies have been designed as Fab antibody fragments
(thioFab} and expressed as full-length, g monoclonal (thioMab) antibodies (1S 7521541,
the contents of which are incorporated by reference). ThieFab and ThioMab antibodies have
been conjugated through linkers at the newly mtroduced cysteine thiols with thiol-reactive
Iinker reagenis and drug-linker reagents 1o prepare antibody-drug conjugates (Thio ADCY,
ncluding anti-HERZ (US 7521541, anti-CD22 (US 2008/0050310), and anti-sicapi (WO
2008/G5Z187), as well as other cysteine engineered antibodies and antibody-drug conjugates.
[6240] Antibodics comprising the antibody-drug conjugates of Formula He preferably
retain the antigen binding capability of their native, wild type counterparts. Thus, antibodies
of the rvention are capable of binding, preferably specifically, to antigens. Such antigens
in¢hude, for example, tumor-associated antigens (TAA), cell surface receptor proteins and

other cell surface molecules, coll survival regulatory factors, cell proliferation regulatory



f0321Preferred reaction conditions to couple a compound of the formula (XIII) with a compound of
formula (XVIII) as defined above are the same that reported in step |b above. Removal of the acid
protecting group is carried out using well reviewed methods [see, e.g. Green T.W., Wuts P.G.M in
Protective Groups in Organic Chemistry) for example when the acid function is protected as ethyl ester
derivative the deprotection can be carried out under basic hydrolytic conditions preferably using NaOH
and at a temperature ranging from O C to room temperature and from a time ranging from 1 hour to 48
hours, React},o‘rg of a clompoun.d thg e'f%r[tp_ula{g X) with go\mpogrgd of lermyléa %XIV) Iis carried out in
organic solveht preferably XN Gty fornamide i thd praSeRee s ALoREEHSAY 46ei such as e.g.
1- ethyl-3-43udimethyplaniavprop{ficatbodiinidenydrockioridecy., S«ditert butylcarbodiimide,
X-(3-dimethylaminaprepyl) hbethylcarhediimide. +(3:dimethylaminoprapy.l):3x gthylgarbodiimide
hydrochloride, or preferably N.NI-dicyclohexyl-carbodiimide. The reaction is carried out at a
temperature ?ﬁnéﬁ%a*ﬂsm%lﬁﬁ O B0 AR TOP S AT AN GG AT oY B2 Hoth< 8t in an
alternative syntlyeticway activating tirenacich{ XdX)with. a Stitableractivatimggrouptasireported in step 3
of the process,and fhemcanpling theactivates.acd with.a compaund.of the: farmula (3. V) under the

synthetic conditions reported above in step |. 1032°81Ano_ther condensation for preparing a compound
of the formul&’ et &) AL TEH LB UBOVE SHMPRsRE Ferbify L ESHIFBIRETOf BIHLTL B2 as define
above with: .]:ﬁlﬂa@x]dﬁ)mig;mmqb@tumwdhe’rf@rmu’rm(&ﬁwcasfﬂgsﬁpi@md)ahmmigamdf‘ﬁlnmﬂ;eoupling the
resultantledigge qf the formula (XV1)as.defined.ahave hasein fis hydrogen atgm ith a carrier

residue of the formula MICHOL (X_Xé, wherein in and T are as defined above, so to obtain a compound
of the formul ATy AéSciBadahaBipolnt (F asvashtie Bintne o) riidaatiadsents
-NH-D-N=CH#i1p330:Conjugation of gepratectedhamipo e niviativaeiakiosmule R4Vihyith a carrier of

formula (XX) ¢3p e, cats. ot inepniians aApapie.al readng. svalntinkages, o hydrazone type
and compatible with the structure of the carrier. Preferred conditions encompass use of buffered

aqueous soli#fshis At praabrbugleotis WHE misteid tHereSe sceptempiratureodf fiohs 4C to 37 C, for
times from sae hauis tonseveraldays: Gonditions. ok thencouplinghriwees:thercompounds of

deprotected deyative of formula, OO and.anibadies ACHO are, aguaus 34 M sodium acetate and
fum chioride at er Jonal

aqueous 0. Iﬁ}fuslo containing @ monoclona an(flbody atli)mg/ml, treated with a 30

fold molar extds bt 3ohuidsbRitibrivgfxtinlthe Sardé bitifef, topRubRBIMS he'2oe4rheé eonjugate is

purified by gel.fitation as.abexa-descritedy103341Anotheranndensatian for prgparing a compound of
the formula QIat) as defined above comprises reacting a compound of formula (XIII) as define above

with: 1033216t 3 €oimpound of the formula (XXIANFA-D-SH wherein D is as defined above, under the

same reactidfiZédhdition repartédsimdtepriiofithenprodessiandithencodpling thevhegultantbeompound of

formula iXX1): Q0. 193331 whersin RLdR2.Liand: R.areas reposted below. eithem.103341a

carrier residue of the formula (V): (T (V) . , e : X
receptors and tumor-associated éntigens (TAA) Such wumor-associated antigens are known

i the art, and can be prepared for use in generating antibodies using methods and

information which are well known in the art. In attempts to discover effective cellular targers
for cancer diagnosts and therapy, researchers have sought to identify transmembrane or
otherwise tumor-associated polypeptides that are specifically expressed on the swrface of one
or more particular typefs) of cancer ¢ell as compared to on one or more normal non-
cancerous cell(s). Ofien, such tumor-associated polypeptides are more abundantly expressed
on the surface of the cancer cells as compared to on the surface of the non-cancerous cells,
The tdentification of such tumor-associated cell surface antigen polypeptides has given rise 10
the ability to specifically target cancer cells for destruction via antibody-based therapies.
[6243] Examples of TAA include, but are not Himited to the Tumor-Associated
Antigens (1)-{36} listed below. For convenience, information relating to these antigens, all of
which are known in the art, is Hsted below and includes names, alternative names, Genbank

. 11 : DN N | P T
{5 ), LOHOWINE nucleic acid ana PrOIgH sCquehce

accession numbors and primary

)
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0} _-ON m 103351wherein T and m are as defined above so to obtain after Michael addition
compound of the formuladescribed at the pointherein [T-Z1- is a residue of the formula (XXIII):
103361wherein /3 and T are as defined above; or 103371le") with a carrier residue of the formula (VI)-
103381wherein 'land m are as defined above, so to obtain, after displacement of the pyridine-2-thiol
group, a compound of the formula (Ia) defined under point (vii) above wherein [T-Z1- is a residue of
formula (XXIV) 0 (XXIV) 103391whereand T are as defined above 103401The reactionf a compound

of the formula, (X as defined abo ith.a c und of th fo mula (V) as defi above can be
carried out in %gu )g?)ét %&ﬂ%@ﬁ%@élﬂ}%r\yg E "“ﬁf@qg ?3 cgoﬁtbfsﬁgf' ‘éé’?n%éurr)”é r(eorgf%cli ta temperature
of from 4 "C tourdonrteimperatiyre mw:ﬁg%a@'@w@hém@wf A4d B-hursseele:ly. Winrer D. et al,

Bioconjugate;Ghem. (1993)4:52):22 11, CeuRlingf compeund.ouh.with.gempound (V1) is performed
preferably in a mixture of methanol and phosphate buffered solution, at pH 7.2 with from 1 to 1.5

equivalents o X EoAPSEIETSE FFRALIE LRI ‘}gg“§éﬁﬁé8“§6‘6\i@¥o?béécﬁ} ‘ég&lhﬁ Yroup 6f a compound
(V1) as defined @overitine réactiortligiinoubiatecipreferalhyiat ditempardtuferofdfron 40iG:ito room

temperature [360, G ER323ALL: 1034414 SomAQURAf the.farmula, (b} 25.defined above and the

pharmaceutically
sequence found 1n the cited references. For example, a TAA having a variant sequence

generally is able to bind specifically to an antibody that binds specifically to the TAA with
the corresponding sequence histed. The sequences and disclosure in the reference specifically

recited herein are expressly incomorated by reference.
TUMOR-ASSOCIATED ANTIGENS (13363

0244} (1) BMPR1B (bone morphogenetic protein receptor-type IB, Genbanlk
accession no, NM_001203); ten Dijke,P., et al Science 264 (5155):101-104 (1994), Oncogene
T4 (11):1377-1382 (1997 WO2004063362 (Claim 2y WO2003042661 (Claim 12);
US200313479G-A1 (Page 38-39% WO2002102235 (Claim 13; Page 296); WO2003055443
(Page 61-92); WO200299122 (Example 2; Page 528-330% WO2043029421 (Claim 6);
WO2003024392 (Claim 2; Fig 112); WO200298358 (Claim 1; Page 1835 WO2006254940
(Page 100-101); WO200259377(Page 349-350); WO200230268 (Claim 27: Page 376);
WO200148204 (Example:; Fig 4); NP_001194 bone morphogenetic protein receptor, type (B
/pid=NP_001194.1; Cross-references: MIM:603248; NP _001194.1; AY065994
[0245] (2yELI6 (LAY, SLCTAS, Genbank accession no. NM (303486}, Biochem.,
Biophys. Res. Commun. 253 (2}, 283-288 (1994, Nature 393 (66901 288-207 (1998),
Gaugitsch, HW._, etal (1992} 1. Biol. Chem. 267 (163 11267-11273); WO2004048935%
(Example 21 WO2004032842 (Example V), WO2003042661 (Claim 12); WQO2003016473
(Claim ) WO200278524 (Example 25 WO200299074 (Claim 19, Page 127-129);
WO200286443 (Claim 27, Pages 222, 393 WO2003003006 (Claim 10; Page 2937
WORH026479% (Claim 33, Page 93-95), WOZOG014228 (Clamm 3 e 133-1363;
US2003224454 (Fig 31 WO2003025138 (Claim 12; Page 150); US 20050107398 US
0050106644, NP_003477 solute camier family 7 (cationic amino acid transporter, v+
systemy, member S /pid=NP (134773 - Homo sapiens; Cross-references: MIM:600182;
NP 003477.3; NM 013923 NM_0034%6_1
[0246] {3y STEAPT {six transmembrane epithelal antigen of prostate, Genbank

accession no. NM (12449 Cancer Res. 61 (153 S857-3860 (20613, Hubert, R.S.. et al



acceptable salts thereof may be prepared as depicted in Figure 4. 103421Processes for preparina
anthracycline derivative conjuaates formula ( 103431Accordingly, the present invention provides a
process of for preparing compound of the formula (Ib) as defined above and the pharmaceutically
acceptable salts thereof, which process comprises the following steps: 103441Siep 1 reacting a
compound of formula (l)defined above with an acyl hydrazide derivative of formula (XXV): 0 0 H ,N-N
H (CH2),-N (XXV) 0 103451in conditions capable of creating covalent linkages of acyl hydrazone type

and compatibl yzétp trugurg% the cargl ier; ang10934¢ l%gqg&&%}\{%%%&e mr%?;ultant compound
of the formula (XXVI
O”GO«’%O’"’?{W) (Fig 1L} EP1394274 (Examplie 11}, WO2004016225 (Claim 2);
WO2003042661 (Claim 12 US200315708Y (Example 5); USZOO31RSR30 (Example Sk
US2003064397 (Fig 2y, WO200289747 (Exampie 5; Page 618-619) WO2003022995
{Example 9; Fig 13A, Example 53: Page 173, Example 2; Fig 2A) NP_036581 six
transmembrane epithelial antiger of the prostate; Cross-references: MIM:6D4415;

NP_(36581.1: NM_012449

{0247} (43 0772P (CA125, MUC16, Genbank accession no. AF361486); J. Biol.
Chem. 276 (29%27371-27375 (2001)); WO2004045553 (Claim 14y WO200292836 (Claim
6; Fig 12y WOR00283866 (Claim 15; Page | 3, US2003124140 (Example 16}

US26G309 1580 (Clatm 63, WO200206317 {Claim 6; Page 400-408): Cross-references:
G1:34501467; AAKT4120.3; AF361480 1
[0248] (33 MPF (MPF, MSLN, SMR, megakarvocyte potentiating factor, mesothelin,
Genbank accession no, NMOOSE22y Yamagucht, N, et al Biol, Chem. 269 (2}, 805-808
(19943, Proc. Natl. Acad. Sci. U.S.A. 06 (201 11531-11536 (19993, Proc. Natl. Acad. Sci.
US A 93 (11136-140(1996), I, Biol. Chem. 270 (37321984-21690 (1995)):
WO2003101283 (Claim 14 (WO2002102235 (Claim 13; Page 287-288y; WO2002141075
(Claim 4; Page 368-3093; WO200271924 (Page 320-321); WOS410312 (Page 52-57) Cross-
references: MIM:GOT0ST NP 005814.2; NM 005823 |
Hi249] {6y Napidb (NAPL-3B, NPT, SLC34A7, solute carrier family 34 (sodium
phosphate). member 2, type H sodium-dependent phosphate wransporter 3b,Genbank
accession no, NM_006424): I Biol, Chem. 277 (22119665-19672 (2002}, Genomics 62
{21:281-284 (19949, Feild. J.A . et al (1999 Biochem. Biophys. Res. Commun. 258 (33578~
582y WOZ0402277% (Clamm 2); EP1394274 (Example 11y WOZ002102235 (Claim 13;
Page 3263, EPRTE56Y (Claim 1: Page 17-19); WO20G0157188 (Claim 20; Page 3297,
WO20040328472 (Exampic [V WO200175177 (Clamm 24; Page 139-140); Cross-references:
MIM:604217; NP 0064151 NM 006424 1
(02504 {7y Sema 5b (FLJ10372, KIAA1445 Mm. 42015, SEMASB, SEMAG,
Semaphorin 5b Hlog, sema domain, seven thrombospondin repeats (type 1 and type 1-like),
transmembrane domain (TM) and short cytoplasmic domain, (semaphorin) 5B, Genbank
accession no. ABO40RTRY, Nagase T., et al {20000 DNA Res. 7 (23 143-150);
WO2004000997 (Claim 13 WO20030039584 (Claim 1); WO200206339 (Claim 1 Page 50},
WO200188133 {Claim 1; Page 41-43, 48-58% WO2003054132 (Claim 24y, WO2003101400
{Claim 1) Accession: QUP2HE3; EMBL: ABO4ORTE BAAYSHOS. 1. Genew: HGNC1H737:



R2 103471into a final compound of the formula Ib) as defined above by an appropriate method.
103481The compound of the f(X.XVIdefined above is also object of the present invention.
103491Preferred conditions of step | above encompass use of buffered agueous solutions at pH of
from 4 to 7.5 or preferably an organic solvent such as e.g. ethanol, tetrahydrofuran, or more preferably
methanol, at a temperature of from 4C to 50C, for a period of from | hour to several days; 103501 The
final conversion can be carried out following one of the methods summarized in Figures 5a, Sb. Sc:

103511In parggg_g{%r, the f@?},g%ﬁq?qpsléggf%;%%%r&g @&zmﬁgﬁn%%tﬁ;\q%%?ula as def@ned above
comprises reacfing a compound of formula ( as defined above wi 12a) a carrier
compound of fFORTCLXiR MNP RHeTdif Ok (s IN M o BPhakdierr streras defingd abolestosyield
compound of,formila th).datined. enderpoinis (viil) and {0 )i abovesandisk1NHw o £ -S wherein T Is
2> Sfned e, G ol SOEH i i 1 sl SRS cpore above nder
reacting a cofpatiid O fdrthidan(OXI Y e defierabovenwithi: EP1347046 (Claim 1);

WO2003025148 (Claim 20): Cross-references: GL37182378; AAQREO91.1; AY358628 1

j0252] (91 ETBR (Endothelin type B receptor, Genbank accession no. AY273463);

Nakamum M., et al Biochem. Biophys. Res. Commun. 177, 34-39, 1991; Ogawa Y., et al

Biochem. Biophys, Res. Commun. 178, 248-255, 1991, Arai H., eral Jpn. Cire, 1. 56, 1303-

1307, 1992; Arai H., ctal ], Biol. Chem. 268, 3463-3476, 1993, Sakamoto A., Yanagisawa

M., et al Biochem. Biophys. Res. Commun. 178, 656-663, 1991 Elshourbagy N.A., et al J.

Biol. Chemn. 26¥, 3873-3879, 1993; Haendler B., ef al J. Cardiovase. Pharmacol. 20, s1-S4,

1992; Tsutsumi M., et al Gene 228, 43-49, 1999, Strausbers R L., et al Proc. Natl. Acad. Sci.

U.S A 99 16899-16903, 2002: Bourgeois €., etal §. Clin. Endocrinol. Mectab. 82, 2116

3123, 1997; Okamoto Y., et al Biol. Chemn, 272, 21589-21596, 1997; Verhetj J.B., etal Am.

L Med. Genet. 108, 223-225, 2002:; Hofstra RMLW et al Eur. J. Hum. Genet. 5, 180-185,

1997 Puffenberger E.G., et al Cell 79, 1257-1266, 1994 Attic T., ¢t al, Hum. Mol. Genet, 4,

2407-2409, 1995; Auriechio AL, et al Hum. Mol. Genet. 5:351-354, 1996; Amiel | et al

Hum. Mol Genet. 5, 355-337, 1996; Hofstra R.M.W ., et al Nat. Genet. 12, 445-447. 1096,

Svensson P, et al Hum. Genet. 163, 145-148, 1998 Fuchs S., et ai Mol Med. 7, 115-124,

2001; Pingault V., et al (2002 Hum. Genet. 111, 198-206; WO20040453516 (Claim 1)

W0O200404893% (Example 23 WO2004040000 (Claim 131); WO2003087768 (Claim 1);

WO2003016475 (Claim 1y WO2003016475 (Claim 1); WO200261087 (Fig 1)

WOZ0G301 6494 (Fig 6y WO2003025138 (Claim 12; Page 144); WO200198351 (Claim 1

Page 124-125); EPS22868 (Claim &; Fig 2y, WO200177172 (Claim | Page 2907-269);

US2003 109676, USOSIR404 (Fig 3y USS773223 (Claim la; Col 31-34); WO2004001004.

14253] (107 MSGTE3 {(RNF124, hypothetical protein FLI20315, Genbank accession

no. NM_017763): WO2003104275 (Claim 1); WO2004046342 (Example 2);

WO2003042661 (Clainm 12); WO2003083074 (Claim i4; Page 613 WO2003018621 (Claim

1) WO200302439Z (Claim 2: Fig 933 WO200166689 (Example 6): Cross-references:

LocusID:54894; NP_060233.2; NM 017763 |

[0254} (11) STEAP2 (HGNC_8639, IPCA-1, PCANAPI, STAMPI, STEAP2,

STMP, prostate cancer associated gene 1, prostate cancer associated protein 1, §ix

transmembrane epithelial antigen of prostate 2, six transmembrane prostate protein, Genbank



[0354]2h) a compound of the formula (XXVII) H-R4-D-NH-P wherein D is as defined above. R4 is -NH-
or -S- and P is hydrogen atom or, preferably, an amino protecting group that is removed after the
coupling reaction, and then 103551Thb) coupling the resultant acylhydrazone derivative of the formula
(XXV [0356]wherein R. 1, R4 and D are as defined above, with a carrier derivative of the formula
(XVH) T[C0014],, , wherein T and m are as defined above, so to yield a compound of formula (Ib)
defined at the point (.x.) and (xv) wherein the [T-Z]- residue is -NH-D-NHCOT or -S-D-NHCO-T and R,

Ri, Li, T are as deflned é)%e I\{u tlonr C'[I nls rrled %ut usm tpe}sam? conditions reported
under point IBSB5VE. o3 A{no}hedrc 8én ﬁ]fof refraliig-a compouna of the formuladefined

above compr‘ié‘e%ﬂa"éﬁﬁ@‘)é ¢dmpdund: of: f@frﬁﬂﬁm()?@@‘(ﬂi aszmeﬂrf@gbnwwmq:m@mzé) a compound

of the formula-(XIX) - 184- @r@%ﬂ%%ﬂ?!@l%ﬁ‘h Dy and P larg as defingd ahaye, and
removing the rotectln%%gu;z present; and [035912'cl coupllng the resultant acglhydrazone

derivative of th&¥8rmt %@%di%ﬂeﬁeﬁﬁsi%’oﬁ% R4y D &8 HY dERREd alitve, preferably
after activatiofiwith?a: Suitable aetvatirgoacitigrobpr Wy | Wwhereinvitisnas: répaeted atsove, with a carrier
of the formula (XIVhIEXImwheeein X is NH, and T and m are as defined above, so to yield a
compound of the formula Ib) as defined under points gg and (xvi) above wherein the [T-Z]residue is

-NH-D-CONHF53k -S-D-CONMPYARREFIRI FE( 207 Urd REN TR Vo e e Bnieation reaction is
carried out usmgathe@ameimndltmb&mpmaddmtp@mtc(&ebmﬁqtkmpmﬁess NMI3BTERANOher condens' n

for preparing;a LompAYA0 SNSRI, (103 25 Atneehaboys;69 asFS 1008 A ;;J%@ung the

compound of formula (XXVIII) obtained as described above e for LI'4CH01" SO

as to yield a colfpoliftrbi b Tormita (i) &b HERAEH tddr YOt iy éﬁbl(ﬁ\ﬂi) above, wherein the
[T-Z]- re&dueusleﬁ:iﬁTrN CaTianSrR-NrG-Thangy Dotk T @wenas defingd above, using the same

e T L

compound of the
43 WO”Oﬂ 6”7‘)4 (Claim 14: Fig 1A-D}: Cross-references: MIM:606936; NP_(160106.2

NM (17636 1
16256} (133 CRIPTO (CR, CR1, CRGF, CRIPTO, TDGFI, teratocarcinoma-derived
growth factor, Genbank accession no. NP_003203 or NM 003212); Ciccodicola, A, el al
EMBO 1 R (731087-109] (1989}, Am. 1. Hum. Genet, 46 (3):555-565 (1991
US20032244 11 (Claim Ty, WOZ003083041 (Example 1, WO20030340%4 (Claim 12);
WOZO0288170 (Claim 2; Page 52-53) WO2003024392 (Claim 2; Fig 58) WO200216413
(Claim 1: Page 94-95, 105y, WO20022280% (Claim 2; Fig 13: US5854399 (Example 2; Col
17-181 USST92616 (Fig 2); Crosg-references: MIM: 187395 NP 003203.1: NM 003212 1
10257] (14yCD21 (CR2 (Complement receptor 2) or C3DR {C3d/Epstein Barr virus
receptor) or Hs. 73792 Genbank accession no, M2600G4Y; Fujisaku et al (1989} ], Biol. Chem.
204 (432118-2125% Wews LJ, etal ] Exp. Med, 167, 1047-1066, 1988; Moore M., et al
Proc. Natl. Acad. Sci. U.S. AL 84, 9194-919K, 1987; Barel M., et al Mol Immunol. 35, 1025-
1031, 199R; Weis 1), etal Proc. Natl, Acad, Sci. U.S.A. 83, 5636-5643. 19R6; Sinha S.K.. at
al (19937 §. Imimunol, 130, 8311-3320: WO2004045520 (Example 4); US2004005538
(Examp ) WO2003062401 (Claim 93 WO2004045520 (Example 45, WO9102536 (Fig
1-9.9% WO2004020595 (Clann 1h Accesston: P20023; Q13866; Q14212 EMBL.;
M26004; AAA3STEG T,
102581 {15y CD79b (CD79B, CD79B, 1Gh (immunoglobulin-associated beta), B29,
Genbank accession ne. NM_ 000626 or 1103867453; Proc. Natl. Acad. Sci. U.S. AL (2003 100
{71:4120-4131, Blood (2002) 100 (9):3068-3076, Mulicr et al (1992) Eur. §. Immunol. 22



above comprises reacting a compound of formula (XXVI) as define above with: 106412e) a compound
of the formula (XXXI) H-R4-D-S-132 wherein ft4 and D are as defined above and Pt is hydrogen atom
or, preferably, a thiol protecting group, then coupling the resultant compound of the formula (XXXII):
103651wherein n, R1. R2. Ra and D arc as defined above, after he removal of the hiol protecting
group. if present, with either: 1036612e2) a carrier derivative of the formula (V) as defined above, so
as to yield a compound of the formula (Ib) as defined under points (xiii) and (xviii) above wherein U. RI,

), P. arc as j,i d above d{T- .;i;;‘, L residue.of formula. ) : ofi r. (XXllla) or,
N-T(XXIllla) %%@équéééaﬁgf(g%@a%ﬁﬁ% the ‘%Iﬁri Lﬁgﬂg@/@%ﬁfir@%ﬂﬁg 122%4e§f§fagcom pound of
formula (Ib) defirved UndFpBiRtE 1) (alat(Rix Pabove Wheteiraan R2); R0 aréas defined above and
[T-2)- is a residue of thestarmua; @%lzvamﬁqﬁﬁm@dg@hwgg@! @%hflai)w@f__ @ééslwﬁéﬁi@ﬁﬁ.8hl_lcmnjugati?nf
reaction is carried out using the same conditigns ted in point (le) of the process while removal o
the selected?gﬁfé'géﬁgfe(gifﬁb g‘%r’o}u'ﬁ g%l%% gégsr%%%}so%?? ﬂh"ﬂ%‘%ﬁﬁg- gééﬁdigi?)#rﬁp&lted‘m the literature [see,
e.g. Green Tafrenasts VG M IR PROtEEe "G rotps i OGfganic Chemistry] 103691A compound of the

formula (Ib) yassein L] is s spaces aktormuta Magethepkarmageutically:accentaple:salts may be
obtained by a ?rocess depic %d in Fi%gre 6,.wherein G is a carbon or nitrogen atom, preferably a

nitrogen atof K5 T&Hatagen or hiér g’éwgto VBT RB Fytroy B atom, ﬁﬁd’q?{lﬁ(ﬁand R2 are as
defined abovend @8 3L ASCOHIdiNgY2tE PfeseritimwengioniprovVidesid- protess. fokopdéidaring a
compound ofghe-fermia (k) as defiagd abovewheseindliis,aspacerof formula (M) gnd the

pharmaceutically acceptable salts thereof, which %Egcess comprises the foIIowing,ste_Rs: 103711 Ship |
At aim 2 J;

reacting a c%ﬁ%ﬁﬁ@‘é’f*ﬁﬁ@fﬂiﬁhﬂfi@r_ifg‘(“““ (3768775 WO20G4016225 (C
WO2003077836; WO200138400 {Clam 5; Fig 18D-1-18D-2% WO20030497803 (Claim 12}

WO2003089624 (Claim 25); Cross-references: MIM:606509; NP_110391.2; NM_ 030764 |
[0260] {17y HERZ2 (ErbB2, Genbank accession no. M11730}; Coussens L., et al
Science (1985) 230047303 1132-1130%; Yamamoto T., et al Nature 319, 230.234, 10846,
Semba K., et al Proc. Natl. Acad. Sci. U.S.A. 82, 6467-6501, 1985; Swiercz I M_, etal 1. Cell
Biol. 165, RAU-KR0, 2004; Kuhns J.J., et al ). Biol Chem. 274, 36422.36427, 1696 Cho H.-
S.. et al Nature 421, 756-760, 2003; Ehsani A, et al (1993 Genomics 15, 426-426:
WO2004048938 (Example 2); WO20040270449 (Fig 11); WO2004000622; WO2003081210;
WO20030890904 (Claim 93 WO2003016475 (Claim 1); US20031 18362 WO20H3008537
{Claim 1)y WOZ0030355439 (Claim 29; Fig FA-BY; WO2003025228 (Claim 37, Fig 3O
WO200222636 (Example 13; Page 95-147) WQO200212347 {Claim 68; Fie 7},
WO200213847 (Page 71-74), WO200214503 (Page 114-117); WO200153463 (Claim 2;
Page 41-46% WQ200141787 (Page 13);, WOZ00044899 (Claim 52; Fig 73, WO200020579
(Claim 3; Fig 2y USS869445 (Claim 3; Col 31-38y WO9630514 (Claim 2; Page 56-61);
EP1439393 (Claim 73 WO2004043361 (Claim 7); WO2504022709, WO2006100244
(Example 3; Fig 4); Accession: PO4626; EMBL; M11767; AAAZSROR 1, EMBL; M11761;
AAAISEOR L.

{0261] {18y NCA (CEACAM®S, Genbank accession no. M187281: Bamett T., et al
Genomics 3, 59-66, 1988; Tawaragi Y., et al Biochem. Biophys. Res. Commun, 130, 89-06,
1988; Strausberg R.L.. et al Proc. Natl, Acad. Sci. U.S AL 09:16894-16903, 2002:
WO2004063709: EP1439303 (Claim 7y, WOZ004044178 (Example 4); WG2004031238;
WO2003042661 (Claim 12 WO200278524 (Example 2); WO200286443 {Claim 27: Page
427y, WO200260317 (Claim 2); Accession: P40199; Q14920: EMBL; M7G541;

AAASOUIS T EMBL MIRT2K



hydrazide derivative of formula (XXX 1111: 0 H N N(CH2)S-S 2H 103721wherein G and R5 are as
bove defined, using the same conditions reported in step | as descin the process for preparing a
compound of the formula (Ib), and 103731Step 2 converting the resultant acylhydrazone derivative of
the formula (XXX1V): R, 103741wherein n, R. Rs, and Cl are as defined above, into a final compound
of the formula O by an appropriate me 103751The compound of the formula (XXXas defined above is
also object of the present invention. 103761The final conversion can be carried out following one of

ihe methods gygmalized 0 gWes 7 Tb. TSR MoT DB, Pl BT e R4 arc as defined

above. In particular the final condensatlon or preparing a. compound oft 6 'fo b) as defined

above comprisestrédéting & Eomptand 6f fortieta Beoas) éédd%ﬁhéiﬂ%@vé% ith: 1087731 (3a) a carrier
derivative of the.fermulantXiv) TolXEiwhereimXis :8H and nris.asdefined abaye;smxto yield a
compound oft ?{q5mLJ]Ia b a e |ned under point (xx) above, wherein L] is a linker of the formula
(V) as deflne above and Tare as defined above and IT-Z] is -S-T wherein T is as defined
above. Reacti®donditiong’toltetRer the Carrid o @dmpetimaiofdommula{X Y are fheisame

described ungder poinifle ) apaves LOZ{8IANGIAT CARAGNSAIQR JORIGPAINGA ¢oMPQYNd of the
formula (Ib) as defined ,
Blumberg H., ctal Cell 104, 9-19, 2001; Dumoutier L., etal J. Immunol. 167, 3545-3549,
2001; Pamsh-Novak I, et al 1. Biol. Chem. 277, 47517-47523, 2002; Plemev S., et al (2003)
Biochemistry 42, 12617-12624; Sheikh F.. et ai (20047 1. Immunol. 172, 2006-201;
EP1394274 (Example 11); US2004005320 (Example 53 WO2003029262 (Page 74-75)
WO2003002717 (Claim 2; Page 633 WO200222153 (Page 45-47); US2002042366 (Page 20-
21 WO200146261 (Page 57-59); WO200146232 (Page 63-65) WOYR37193 (Claim 1: Page
55-539); Accession: QOUHF4: QolUIWAY: Q96SHE: EMBL: AFI84971: AAFOI320. 1,
[0264] (21) Brevican (BCAN, BEHAB, Genbank accession no. AF229053%; Gary
S.C., et al Gene 236, 139-147, 2000 Clark HL.F., et al Genome Res. 13, 2265-2270, 2003;
Strausberg R L., et al Proc, Natl. Acad. Sci. U.S.AL 99, 1689016903, 2002; US2003186372
(Claim 11); US2003186373 (Claim [ 1) US2003119131 (Claim 1; Fig 52); US2003119122
(Claim [; Fig 523 US2Z003119126 (Claim 13 US2003119121 (Claim 1; Fig 532%
US2603 119129 (Claim 1); US20031 19130 (Claim 1); US2003 119128 (Claim | Fig 52}
US2G03 119125 (Claim by, WO2003016475 (Claim 13 WOZ06262634 (Claim 13
[0265] {22y EphB2R (DRT, ERK, Heks, EPHT3, Tvros, Genbank accession no.
NM_004442); Chan.}. and Watt, V.M., Oncogene 6 (6), 1057-1061 (1991 Oncogene 10
(53:897-905 (1995), Annu. Rev, Newurosei, 21:309-345 (1998, Int. Rev. Cviol. 196:177-244
(20067, WOZN03042661 (Claim 123, WO200033216 (Claim 1 Page 413 WO2004065576
(Claim [y WO2004020583 (Claim 9%, WOZ003004520 (Page 128-132) WO200053216
(Claim §; Page 42); Cross-references: MIM:600997; NP_004433.2: NM_ 004442 |
0266} {23y ASLG65Y (B7h, Genbank accession no. AX092328); US20040101899
(Claim 23 WO2003104399 (Claim 11), WO2004000221 (Fig 3): US2003165504 (Claim 13;
US2003124140 (Example 2); US2003065143 (Fig 60); WO2002102235 (Claim 13; Page
299y US2003001580 (Example 2y WO200210187 (Claim 6: Fig 10), WO200194641 {Claim
12; Fig 7b); WO200202624 (Claim 13; Fig TA-1B); US2002034749 (Claim 54; Page 45-46):
WO200206317 (Example 2; Page 320-321, Claim 34: Page 321-3223 WO200271928 (Page
468-469); WO200202587 (Example 1: Fig 1) WO200140269 (Example 3; Pages 190-1927;



above comprises reacting a compound of formula (X XXI VI as define above with: 103791(3b) a
compound of formula (XXX SH-D-NH-P wherein D and P are as defined above under the same
conditions described under point | e"above, and 103801(31)) coupling the resultant acylhydrazone
derivative of the formula (XXXVIT after removal or the amino protecting group, if present: R2
103811wherein n, RI, Rd and D are as defined above, with a carrier derivative of the formula
(XTTCOOFHl,,, wherein T and in are as defined above, so as to yield a compound of the formula (Ib) as

defined under ol (o) ehove yerein 2 s 35 de(a abote and e -2 st

--S-D-NFICO-T. The reaction Is'carried out u e same conditions that has been used to generate
the final compdaiits uhdEr point {it) atsovie - X038 21 AH6tMer ebHddisation for preparing a compound of
the formula (Kpx@g defined apove:comprisas:reaatingia-compaundehfarmua.(XXxlV) as define above

with: 103831(36),,compouin pf formula, GRIKYH) HE D-CL00P Lwherein By and b1 arg as defined
above, under the same redction conditions reportded under point leand, after removal of the amino
protecting gréue i pré8ent? 10384 1(81:a}eouplind) ey redultanmanyinydriz eng delivative of the

formula (XXXVtRhopreferably activated Lysreaction of asuitableagtivatingasidgroup:w, wherein W is

formula (V) EHTDY S X KT B St e 20 B ABOU 2B 9Yield a compounc
of formula (IbYVa&8Hefn&d uhdernpoint (xxiTy:AboE WwieieinthanpleZ]-fnesiduevig 28D TONILT and L2,
R1, R2, T are@gdefined, usingshe seme conditions. repoed ander paih} ¢ phovey, 103861Another
condensation for preparing a compound of theul Ib) as defined ‘ o

WOUR40403 (Claym 2, Fig 1BY Accession: O43633; EMBL; AFD43498; AACT3U607 .1

16268] (253 GEDA (Genbank accession No. AY260763) AAPH4954 Lipoma HMGIC

fusion-parmer-like protein /ipid=AAP 14954, 1 Homo sapiens (human); WOZ003084152

(Claim 20); WO2003000842 (Claim 1), WO2003023013 (Example 3. Claim 20);

US2003194704 (Claim 43}, Cross-references: GE30102449; AAP14934. 1 AYZ60763 ]

[6269] (263 BAFF-R (B celt -activating factor receptor. BLyS receptor 3, BR3,

Genbank accession No. AF116436), BAFF receptor /pid=NP_443177.1 - Homo sapicns;

Thompson, J.5., et al Science 293 (3537}, 210&-2111 {2001); WO2004058309;

WO200401 1611 WO2Z003045422 (Example; Page 32-33% WO2003014294 (Claim 35; Fig

6By WO2ING3635846 (Claim 70; Page 615616 WO200294852 (Col 136-137y;

WOZ00238766 (Claim 3; Page 133); WO200224904 (Example 3; Fig 33 Cross-references:

MIM:BG6269: NP 443177 1: NM 0329435 1; AF132600

{02701 (27) CD2Z (B-cell receptor CD22-B isoform. BL-CAM, Lyb-8, Lybg,

SIGLEC-2, FLIZ2814, Genhank accession No. AK026467); Wilson et al (1991) ). Exp. Med.

173:137-146; WO2003G72036 (Claim 1 Fig 11 Cross-references: MIM:107260;

NP 0017621 NM_001771 1

{0271} (283 CD7% (CD79A, CDT9¢, immunogiobulin-associated alpha, a B cell-

specific protein that covalently interacts with Ig beta (CD79B) and forms a complex on the

surface with 1g M molecules, transduces a signal involved in B-cell differentiationy; 226 aa),

pl: 4,84, MW 25028 TM: 2 [P] Gene Chromosome: 19q13.2, Genbank accession No.

NP_001774.10); WO2003088808, US20030228319; WO2003062401 (claim 9);

US2002158573 (clamm 4. pages 13-14); WOU95865E (claim 13, Fig 16); WO9207374 (Fig

1), US5644033; Ha et al (19924 ], Immunoel, 148(551526-1531; Mugller et al (1992 Eur. I.

Biochem. 22:1621-1625; Hasimeoto et al (19%4) Immunogenetics 40(4):287-2935;

[53]
i



above comprises: 103871(3dcoupling a compound of formula (XXXV1) obtained as described above
with a carrier derivative of the formula (XX) TI[CHO]01) wherein T and in are as defined above, so as
to yield a compound of the formula fib) as defined under point (xxiii) above wherein the [T-Z]- residue
is -S-D-N-C-T and D, Ls, R1, Rs, T are as defined above The reaction conditions are the same
reported under point Id above. [0388]Another condensation for preparing a compound of the formula Ib
as defined above comprises reacting a compound of formula (XXXIA) as defined above with:

103891(3e) a,compound o {oe, (Aula QO HS-De3 s wherein) and s are, a5 defined above,
and P2 is preferably a thiol \protec%l_ng group, up(L:]Ier_ the same con itions reporte under point le"above,
and, after renhbVal ot tHé protectnly graupy i prdsBat! uéing tondifiths known in the literature and
coupling the ygsuitant acythydraczenesdesivative-af thedasmula (XL)rR2 103901wherein n. RI, R), and
) are as defined.above, witheither; 103911(3'e ) a carrier of the formula (gle_fjne__d above sp as to yield a
compound ofgf' 1e§'sf8(ft]rﬁﬁi¥ )%]aics(eé(ecfjilfcﬁe%dC chn e}‘r“%"‘ofﬁlfﬁ%fiﬁéﬁ%gfé“w erein L R ﬁ?g )é}?%Pas defined
above and |ITdZtseiglavresidhendf forimafec axinta)cdsudefinedrabove! 64293920481%) a carrier of the

formula (V1) as,defineshahoyensg astayjeld g compeundof the: formula.dihasdefined under point
(xxv) above wherein .2, Rl, R2 and D are as def

€ RI, R2 and D. ined above and [T-Z]- is a residue of the formula
D0XNVa) s A BB B33Pt ot Bt AP RAG e B T e above it
compound of eI TIAT)(Br{vilb) s defiieddbbvarale bakviedlodt 4% Utidet the same conditions
reported at thepaint4e; and-.ey BSpactiuely wa394)FhecemPoINds of i Rresent invention of the

formula (r) as defined above, wherein L is LI, and the pharmaceutically acceptable salts thereof, may

be obtained by APk 88sge pictéd bEIBRTR Schitsines 706 WHeTen 4 {RB'E MBI Have the same

meanings asldefieck abbvenBchemiet 70 ) WOU42K8931 (pages 56-58); WO9217497 (claim 7, Fig
5); Dobner et al (19923 BEur. | Immunol, 22:2795.2799; Barella et al (1995) Biochem, .
309:773-779
16273} (30 HLA-DOB (Betz subumt of MHC class [ molecule (la antigen) that
binds peptides and presents them to CD4+ T fymphocyres); 273 aa, pl: 6.56 MW: 30820
TM: T [P} Gene Chromosome: 6p21.3, Genbank accession No. NP_002111.1); Tonnelle et al
(1985 EMBO § 4(1132839-2847; Jonsson et al (1989 mmunogenetics 29(63:411-413;
Beck et al (19923 ). Mol Biol. 228:433-441; Strausberg et al {2002) Proc. Natl. Acad. Sci
JSA G4 16899- 16903 Servenius et al (19871 ], Biol. Chem. 262:8759-8766; Beck et al
{19965 §. Mol. Biol. 255:1-13; Naruse ¢t al (2002) Tissue Antigens 539:512-519; WOUYSRESE
fclaim 13, Fig 15% USALS53408 (Col 35-38); LISS97655] (col 168-1707; TIS6011 146 (col
145-146% Kasahara et al (1989 Immunogenctics 30(1):066-08; Larhammar ot al (1985} J.
Biol. Chem. 260(265%:14111-14119
16274] {31} P2X5 (Purinergic receptor PZX hgand-gated ton channel 5, an ion
channel gated by extracellular ATP, may be involved in synaptic transmission and
neurogenesis, deficiency may contribute 1o the pathophysiclogy of idiopathic detrusor
instability); 422 aa), pl: 7.63, MW: 47206 TM: | [P] Gene Chromasome: 17p13.3, Genbank
accession No. NP 002332.2); Le et al (1997) FEBS Lett, 418(1-2):195-199;
WO2004047749; WG2003072035 (claim 10, Touchman et al (2000) Genome Res. 10:165-
173; WO2Z00222660 (ctaim 20); WO2003093444 (clamn 1), WO2003087768 (claim 1)
WQO2003026277 (page 82)
{6275] (32y CD72 (B-cell differentation antigen CD72, Lyb-2); 359 aa), pl: £.66,
MW: 40225 TM: | [P] Gene Chromasome: 9p13.3, Genbank accession No, NP_061773.1y;

WO2004042346 (claim 655 WO2003026490 (pages 51-532, 57-58), WOZ00GTH655 (pages



-Nic,h)CL: (X11I') 0, N 103951By reacting a compound of the formula (XIII) with a compound of the
formula Q-NH, or Q-SH, wherein Q is as defined above, there are obtained compounds of formula (1')
wherein L is LI and RI, R2, Q and L1 are as defined above. Coupling reaction conditions are the same
described above under the point la. Scheme 8 103961By reacting a compound of the formula (XIX)
with a compound of the formula Q-NH, as defined above there are obtained compounds of the formula
(F) wherein L is Li and RI, R,, Q and D are as defined above. Coupling reaction conditions are the
3971By reacting a compound of the formula

same descri ove under the poi ¢, Scheme 9 = 103971By reacting a compo

(XVI) Whereiﬁ?g_i%p%gr%lgeﬁe% i i’lvﬁ?i%%m%@ﬂﬁ‘g‘o}flﬁ%ﬁfoﬁbr% G:CTI0 HRAEHEINE S as defined
above, there iare. dbtainieticbenpodrids! 6f the doviula (I') wherein L is Li and Rj, R2, Q. Land D are as
defined abovg&gupling reaction.conditions:are the, same described above underpoint Id. Scheme 10

leucine rich repeat (LRR) family, regulates B-cell activation and apoptosis, loss of function is
associated with increased disease activity in patients with systemic lupus erythematosisy, 661
aa), pl: 6.20, MW: 74147 TM: | [P} Gene Chromosome: 5g12, Genbank accession No.
NP_(05573.1), US2002193567: WOYT7G7198 (claim 11, pages 39-42); Miura et al (1996)
Genomics 38(3):299-304; Miura et al (1998) Blood 92:2813-2822; WO2003083047;
W0O9744452 (claim &, pages 57-61); WO200012130 (pages 24-26)

10277] {34y FcRHY (Fo receptor-iike protem 1, a putative receptor for the
immunogiobulin Fe domain that contains C2 type Jg-like and ITAM domains, may have a
role in B-lymphocyte differentiationy; 429 aay, pl: 5.28, MW: 46925 TM: | [P] Gene
Chromosome: 1g21-1922, Genbank accession No. NP_443170.1 % WO2003077836;
WOZ00135490 (claim 6, Fig 18E-1-18-E-2); Davis et al {2601} Proc. Natl. Acad. Sci USA
OR(1719772-9777: WO2003089624 (claim R); EP1347046 (claim 1) WO2003089624 (claim
71

16278] (35) IRTAZ (FeRHS, Immunoglobulin superfamily receptor translocation
associated 2, a putative immunoreceptor with possible roles in B cell development and
lvimphomagenesis; deregulation of the gene by translocation occurs in some B cell
malignancies); 977 aa). pl: 6.88 MW 10646& TM: | [P] Gene Chromosome: 1g21.
{Genbank accession No, Human AFI43662, AF143663, AF343664, AF343665. AF369794,
AF397453, AKOY0423, AKOV0475, ALB34187, AY3ISR08S: Mouse: AKORGT36, AY 158000,
AY306558; NP _112571.1; WQO2003G24392 (claim 2, Fig 97 Nakayama et al (2000}
Biochem. Biophys. Res. Commun. 277(13:124-127; WO2003077836; WO200138490 (claim
3, Fig 18B-1-18B-2)

0279 {36) TENB2 (TMEFF2, tomoregulin, TPEF, HPPI1, TR, putative
transmembrane proteoglvean, related to the EGF/heregulin family of growth factors and
follistatin); 374 aa, NCBI Accession: AADSS776, AAF91397, AAG49451, NCBI RefSeq:
NP _G87276; NCBI Gene: 23671 OMIM: 605734; SwissProt QOUIKS; (Genbank accession
No. AFT79274; AY3SE907, CAFRET23, CO782436% WOR004074320; IP20041 13151,
WO2003042661 WO2003009814; EP1295944 (pages 66-70) WO200230268 (page 329
WO200190304; US2004249130; US2004022727; WO2004063353; US2004197325;
US2003232356; US20040053563; US2003124579; US 6410506; US 66420061; Horie et al

{20007 Genomics 67:140-152: Uchida et al (1999} Biochem. Biophys. Res. Cormumun,

L
ey



103981By reacting a compound of the formula (XVI) wherein P is hydrogen atom and LI and D are as
defined above, with a compound of the formula Q-COOH wherein Q is as defined above, there are
obtained compounds of formula (I') wherein L is IT and La, Rd, R7, Q and D are as defined above.
103991 Coupling reaction conditions are the same described above under point Ib The compounds of
the present invention of the formula (F) as defined above, wherein L is and the pharmaceutically
acceptable salts thereof, may be obtained by a process depicted below in Schemes 11-15. wherein all
the symbols hav ame meanings as defined ahqve. Scheme 11 1040 reacting a compound
of the formulz?l} '%?@ij{?ﬁt ]dg%gn%gcﬁ)}l%]%da((?fl ?ﬁ%“%‘m%ﬁg%ﬁé@? l&%@lljgscadeﬂ(ﬁ]%}él e%}(tj\“;/e, there are
obtained corfpbtiidscof tHeformulad(11) wherein L is 1.)), and 1_2 is of the formula (VII) as defined
above and Rigf@; Q are as-defined abovgnmoheme 12 «104014By feacting.an acid-gompound of the
formula (XXX% ;{wfth acom ,éqm}\s of the gforr&u!a Q'N,HIZ__ as defined above, there are obtained
compounds 8F the FOrmUI() WHEFSIRT is't7"aRa 1% '@ fitker of formula (VI1) as defined above and
R1, R), R4, D, ? are as defined above. Scheme 1$ 104021By reacting an acid compound of the
formula (XX\mB%th a compouil'fﬂ]‘o]f’tﬁ‘émfo}mlﬁllé Q-CIlOA‘éi‘;Idéfﬁ%eid"above, there are obtained
compounds af thg,formula, (') wherein L2 s a linker of formyila (V) as\glefined abgve-and R1,1122,
R4, D, Q are as defined above. Scheme 14 10403!By reacting an ac¢id compound of the formula
(XXVIII) with compound of

1 I lia /Ej’vm/ NH- ; H }

2 I ila /Ejoj\/ NH- - CHs -
3 I Ta /GOJL/ NH- - <“© -

4 I ia /éf’\j\/

5 i I ﬁj’\/&* NH- 6 - Mem?

6 I 1Ta /W:fj/\o’w}\ NH- - H -
o

7 I’ Ha | /\Cfa’\f‘ _NH- CHx -
O -

& 5 TTa /\UO/\"}L NH- /<‘© .
O H 1

9 | b in\p/\H“\;)\/ AS:EU\;_% SN
s} &




the formula Q-COOH as defined above, there are obtained compounds of the formula (I') wherein L is
Ls, Li, is a linker of the formula (VII) as defined above and R, Rs, R4, D., Q are as defined above.
Coupling reaction conditions described above are the same described under point le'. Scheme 15 0
N-N R - CH,)7-S-S -(s(3,10-SH (XXXIV) N-N(01-1?)T-S-S-O1H OH OH  104041By reacting a
compound of the formula (XXXIV) with a compound of the formula Q-Ss defined above, there are

obtained compounds of the formula (ID wherein L is Ls, L2 is a linker of the formula (VII1) as defined

above and R ,Rs-Q-are-as "':f:ned abeve: S\,..emf: 16

e J\/\i
10 i’ ith | \(\{\’} ?‘y Hr\\f - i -
8]
H .
1 ] Iib l”y{v}”‘% NH 6 . Mem?
L8]
O

Zx
5o
A1

£
B H & ;LS - g
12 ! Iib i\f\/ > ’:(:/cw% ; u .
o
; .
i3 1 b N & S | - Mom?2
14 il la /\Cj’*a’wﬁl NH 6 ~ | Mem2
O
(U281 wherein the [Ant] residue is represented by a compound of the formula (I1a) or

{Iih) below, that is [Ant] 15 a residue of an anthracveline of formula 1A as defined above,

. SN
MO ' 5
¥
o {lia; Q
\‘_r' - “. N N

(6282} If a chiral center or another form of an isomeric center is present in a

compound of the present invention, all forms of such isomer or isomers, including
epantiomers and diasiereomers, are intended to be covered herein. Compounds containing a
chiral conter may be used as a racemic mixture, an enantiomerically enriched mixture, or the
racemic mixture may be separated using well-known techniques and an individual
enantiomer may be used alone. In cases in which compounds have unsaturaied carbon-carbon
double bonds, both the cis (Z) and trans (E} 1somers are within the scope of this invention.

16283] In cases wherein compounds may oxist in tautomeric forms, such as keto-enof



104051By reacting a compound of the formula (XXXVIII) with a compound of the formula Q-NH2 as
defined above, there are obtained compounds of the formula([') wherein L is L2, L2 IS a linker of the
formula (VIII) and RI, R2, Q and D are as defined above. Scheme 17 [0406]By reacting a compound
of the formula (XXXVO with a compound of the formula Q-CHO as defined above, there are obtained
compounds of the formula (I") wherein L is L2, L2 is a linker of the formula (VIIl) and RI, R. Q and!) are
as defined above. Scheme 18 0 OH OH (XXXVI) 104071By reacting a compound of the formula

(XXXVI) with a compound o of th(;cf%r ula CtOO 1as. d%flr;%d aP?iV§ rli’ere are obtained compounds of
the formula (FWherei L 18 P E LG R Tinkar SPRE Sofnti A pvIT Sid B R & and are as defined
above. Couprrﬁig‘{héa@twﬂ?th@lnélﬁgiﬂ@stnbédﬁab@v@ 'arezméns@me described under point | e"above.

104081 Starting&gmpoungs,and-rergent.are commercially.available.oncanke prepared fallowing
known method rep ted in theﬁ} erature. For example, the compounds of the formula (Th are described

in WO 98/02446" the" St d%‘f*tﬁ%”‘f%ﬁ?h‘ﬂﬂ%‘d%&)céﬁf 0 4P B b e oo s8e.
ANTIBODY- BRU@?C@NJU@A‘RE@@O%&IH&@ anthragiolinerdehivéativecanjudiaté: compounds of the

invention inClﬁ@@}.ioré.c,_ phosphorie, acetic, trifluoroacetic, propiomc, glveolic, lactic, oxalic, malonic,
malic, maleic, fumaric, tartaric, citric, benzoic, cinnamic, mandelic, methanesulphonic,
isethionic and salicylic acid. Preferably, the acid addition salt of the compounds of the
invention is the hydrochloride or mesylate salt,
G285} Pharmaceutically acceptable salts of an anthracychne derivative of the formula
(1"y or of 2 conjugate of anthracycline derivatives of the formula (I} also inchude the safts with
inorganic or organic bases. ¢.g., alikali or alkaline-earth metals, especially sodium, potassium,
calcium ammonium or magnesium hvdroxides, carbonates or bicarbonates, acyelic or cvelic
amines, preferably methylamine, ethylamine, diethylamine, tricthylamine, piperidine and the
like.
|6286] As used heremn, unless otherwise specified, with the term C,-Cs alkyl means a
group such as, for mstance, methyl, ethyl. n-propyl, isoproepyl, n-butyl. isoburvl, sec-butyl,
tert-butvl, n-pentyi, neopentvl. n-hexyl, mohexyl, and the bike.
162871 With the term Cs-Cy cyeloallky! group means, for instance, cyelopropyl,
cvclobutyl, cyclopentyl, cyciohexyl, cvclopentenyl, cyclohexenvl, and the like.
[6288] With the 1erm C-Cq alkylene group means a divalent residue such as. for
mnstance, methylene, ethylene. n-propylene, 1sopropyienc, n-butvlene, isobutyiene, sec-
butyiene, tert-butylene, n-pentyienc, neopentviens, n-hexyiene, isohexylene, and the like.
[0289] The term C5-Cy cveloalkylene group means a divalent residue such as, for
mstance, cyclopropylene, cyclobutviene, cyclopentylene, cyclobhexylene, cyclopentenyiene,
cyclohexenylene, and the like.
(0290 Jtis clear to the skifled man that any of the groups or substituents herein
defined may be construed from the names of the groups from which they originate.
[0291] As an example, uniess specifically noted otherwise, in the C,-Cs alkoxy group,
the alkyl moiety includes, for instance, methyl, ethyl, n-propyl. isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentvl, neopenty! and the like. Exemplary C-Cs alkoxy groups are
methoxy (-OCHay), ethoxy {(-OCH-CHy), propyioxy, isopropvioxy. n-butviexy, isobutyloxy,
sec-butyloxy. rerr-butyloxy, n-pentyloxy, neopentyloxy and the like.

16292] *A peptide residue constituted from 1o 4 amino™ means a peptide comprising



those with utility for anticancer activity. In one embodiment, the anthracycline derivative conjugate
compounds include an antibody conjugated, i.e. covalently attached by a linker, to an anthracycline
derivative drug moiety where the drug when not conjugated to an antibody has a cytotoxic or cytostatic
effect. The biological activity of the drug moiety is thus modulated by conjugation to an antibody.
Antibody-drug conjugates (ADC) of the invention may selectively deliver an effective dose of a
cytotoxic agent to tumor tissue whereby greater selectivity, i.e. a lower efficacious dose may be
achieved. [04101I{rzrﬂc&neO(Ianrn)l%)}((d)({jrr}ne“n'lcm'%n]ei %';0%\14 |I(%brlrt n(])(r}c Er&% ADC, or an intracellular metabolite of the
ADC, is improved in a mammal when compare 1o the correspondrng PNU159082, anthracycline

derivative colfigbund aIoﬁé?-ATS@Pth’efﬁiéeﬁraﬁaﬁﬁl 14t thecADET forthammraseliulat mciaholitc of the
ADC is imprQ;\(,efqui}@@ m@mm%wbgndc@mp@rmi o-the corresponding antibody alone (antibody of the

ADC, withou Qg rug maie or linke 2 411 In one? 51 ?ent thg nihrac clrneglenvatrve drug,
moiety of the! KDC is not é‘lé VBERGR i ARiSo S Gt e Rtk G RO g AEE Binds to a

cell-surface raceptdicorentersd vell mrmcad@@lldsdﬁa@edrecEﬁm specific for the antibody of the

antibody-drugyses)iugate. fthe drug, meistymayhe-cleaved fiomdlbe,antibody.affer the antibody-drug
conjugate enters the cell. The anthracycline derivative dru mOi’?H}l)é‘Engﬂbe intracellular E‘?{J‘ﬁleaved ina

mammal fron’ &l antrboda‘f‘é(fgfin’égo SUNECSE AR RirEeiUIsF te 87 thé cofhpbling, by
enzymatic actiohy hydrdlyi$is z osidativn ot etllehaphohanisna 10442 pAabitibaldytdnegt cohjdgates of the

invention may, alsg b produged by medifigation of the antibody to introduce electrophilic moieties,
which can react with nucleophilic subsituents on the linker reagent or drug. The sugars of glycosylated

antibodies mHyHd oxrdrzé%Pe[ geiitPegets anate%&rarirm;}dréégdéﬁrsﬂ*t&*famrard@wyde’ar%%one groups
whichy react oyiibr:thés aidine gtoup of linker reagents or drug moieties. The resulting imine Schiff base
groups may form a stable linkage, or may be reduced, c.apy borohydride reagents to form stable
amine linkages. In one embodiment, reaction of t ate portion of a glycosylated antibody

with either glactose gxi ase or sodium meta-perighlate may yield carbonyl (aldehyde and ketone)
groups in the proteir t an—ré’&@ with @pprop groups on the drug (Hermanson, G.T. (1996)
Bioconjugate Technig s; Academit Press: Ne

rk, p234-242). In another embodiment, proteins
containing N-terminal senne or threonine residues can react with sodium meta-periodate, resulting, in
production ofi@gd¥gildehyde/inrplace df thefirst armind:oid {Eeogheélan &Stfoh/(11392)Bioconjugate

Chem. 2130146 1S 5362952) Suchialdehidla Gav.0e rasied il drug molety or nker

nucleophile. 041 1in one emb odrment ‘an antibody-drug conjugate (ADC) compound comprises an
antibody coyalently attac jed Dy a linker L.and an optional spacer Z to one or more anthracycline

derivative drug moiefie3 @@ sound havifg formula (le) Ab-(L-Zm-D)pl ¢ 104141or a
pharmaceutically acteptabte-sé ereof hereinf104151Ab is an antibody; 194161D is an
anthracycline derivative selected f.rom the structures: 0,, 0 OH -6- 0 OH o-

(X4
Q
N
OQ
6
R‘Z

{63004 wherein Ry, Ry, Ry are as defined above and Ly is & group of formula (11T} or
{1V} as defined above;

163613 Step 3 activating the resultant acid of formula (X1



01" "LNZ ./WM rQorc,0 z5 104171where the wavy line indicates the attachment to L; 104181L k a
linker selected from -Ndilt-N(R),n(CI-C12 alkylenc)-, 22N(R)rn(C2- C, alkenyle-N(R)(C2-Cs
alkynylene)- -N(12),dCH 2CH 20)"-, and the structures: ¢s35,".0 104191where the way-) lines
indicate the attachments to D and Z.; and 1042017 is an optional spacer selected from -CH2C(0)-,
-CH2CLONR(Ci-C 12 alkylene)-, and the structures: OR2 0N Z1-\0

oy
0]
N
o@
<
RL’
10362] whereint Ry, Rs, and L.y are as defined above and
10363 Step 4 linking the resultant activated compound of formula (11

G O G

0
¥ (X1
O
N"’»
G
&)
1030G4] wherein Ry, Ry, and L) are as defined above and W is an activating group of

the acid group, such as N-oxysuccinimide, N-oxysulfosuccinimidoe or 2 4-dinitrophenoxy or
2.3 4.3 6-pentafluorophenoxy or t-butoxy carbonyloxy te the desired carrier 5o to yvield
compound of formula (a). and optionally converting the resultant compound into &
pharmaceutically acceptable acid.

18305] The compounds of the formuta (XTI}, (X1 and (XII1) as defined above are also
obiects of the present ivention.

[0306] The reaction of step 1 1s carried out in a organe soivent ¢.g. dimethoxyethane
or preferably N N-dimethyiformamide (DMF) and in the presence of p-toluenesulfonic acid
at a temperature ranging from 0 “C to 80 °C and for a time ranging from 1Thour ¢ 24 hours.
[307] The reaction of siep 2 was performed under basic hydrolytic conditions,
preferably with a strong base fike NaOH, at a temperature of from 0°C o room temperature
from a time ranging from 1 to 48 hours.

{6368 The reaction of step 3 was carried out following well known methods, for
example the N-oxysuccinimido dertvative may be prepared by reaction of the acid (XIF with

N-hydroxysuccinimide or its water soluble 3-substituted sodium sulfonate salt 15 the presence

O
L]



0 104211R is H, CH-CH alkyl, or C6--C.20 aryl; 104221R' and R1 are independently selected from an
amino acid side chain; 1042317’ is selected from -(CI-CH alkylene)-,alkenylene)-, -(C2--Ck
alkynylenand -(CH2CH20)- 104241mis P or |; 104251n is 1 to O0; and 104261p is an integer from | to
8. 104271Formula | compounds include all mixtures of variously loaded and attached antibody-drug
conjugates where |, 0, 3, 4. 5, 6, 7, and 8 drug moieties are covalently attached to the antibody.
104281Exemplary embo Ab body-drug conjugates include: yaline-ullincc MC-val-cit

of N.N'-dicycichexyl-carbodiimide 1n a solvent such as dichloromethane or N N-
dGimethylformamide at a temperature of from 0 °C to 50 °C for & ume of from 1 to 24 hours.
HEZO9] The reaction of step 4 can be carried out following one of methods
summarized tn Figures 3a, 3b, 3¢, depending on the desired compound of the formula (la} ag
defined above o be obtained:

[0310] In particular, the finai condensation for preparing a compound of the formula
(la) as defined above comprises reacting 2 compound of formula (X1H) as define above with:
[0311] lay a compound of formula T-[ X7, (XTV) wherein X is -NH, or -SH and m 1%
as defined above, fo obtain a compound of the formula (lay as defined above under point 1} or
1} respectively.

|G312] The condensation 1s carried out in conditions capable of creating covalent
linkages of amadic type or thioester type and compatible with the structure of the carrier.
Preferred conditions encompass use of buffered aqueous solutions at pH 7-9.5, temperatures
trom 4 “C to 37 °C., for times from some hours to several days.

{0313] For example. conditions for the condensation between the compounds of
formula (XHI) and antibodies T-NH, are: aqueous 0.1M sodium phosphate and aqueous (. 1M
sadium chioride at pH ¥ containing a moncclonal antibody at T mg/ml, reated with a 30 fold
molar excess of a [0% wiv solution of & N .N-dimethylformamide, for 24 hours at 20
{degree) C. The conjugate 1s purified by gel filration on a SEPHADEX G-25 column
(Pharmacia Fine Chemical, Piscataway, N.J.}, eluting with PBS (phosphate-buffered saline.
16314] Another condensation for preparing 2 compound of the formula (Ta) as defined
above comprises reacting a compound of formula (XI1IT) as define above with:

[0315] 1by a compound of formula (XV) NH-I-NH-P wherein —/3- or -/)-NH- are as
defined above and P 1s hydrogen atom or preferably a protecting group

16316} Ib"} deprotecting the NH function, if necessary, of the resultant compound of

formula (XV1):

(X



MPEG-val-cit 0 NH2 MC-val-cit-PAB MPEC-vaPAB 10429iwita divalent unit,as MC (ma
imidocaproyl), NIP (maleimidopropanoyl) or NI:PEG (2-(242-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)ethoxyiethoxy)acetyl), capable of linking an antibody (Ab) to an amino acid unit,such as
valine-citrulline; and Y", is a divalent unit, such as PAB (para-ammobenzyloxycarbonyl) which links an
amino acid unit to the drug moiety (D) when an amino acid unit is present. In other embodiments. A"
links Y,, directly to the drug moiety when the amino acid unit is absent. In other embodiments, the Y
unit links dlre@i 7g-ue drat (r)l%nf ogth(g (Igf% uryitmg\éhr%[gmbm&h tq%ﬁn&un&g&!gﬁqg}uandt e A" unit
are absent. 1 1Exemp ary in m drug'conjugatés aré represented by by he
structures: 0 then

(3318} 1"l coupling the resultant compound of the formula (XV1y

O O G

XV
O
NW
0#
(]
QZ
[0319] wherein R, Ry, Ly and 1 are as above reported and P s hyvdrogen atom, with a

carrier residue of formula ?w[C(}OH}m (XVID) wherein T and m are as defined above, so fo
NH-IDNHCO-T, R, Ry, Lyand T are as defined above.

[0320] The reaction of step 1b is carried out in conditions capable of creating
covalent linkages of amidic type and well known in literature and compatible with the
structure of the spacer. Preferred conditions encompass use of buffered aqueous solutions pH
7-9.5, or organic solvents such as, ¢.g. N N-dimethyiformamide, dichloromethanc,
tetrahydrofuran or ethyl acetate, temperature ranging from 4 *C 1o 56 °C and for umes from
some hours to several days.

[0321] The optional deprotection of step 'b 15 carnied out using well known method

{cpf)r{ed in the Hterature {ﬂee, ez Green T.W., Wuts P.G.M in Protective Groups in Greanic

‘N,N—dlmeihy]formamldc n the presence of a condensing agent such as ¢ g, T-ethyl-3-(3-
dimethylaminopropylicarbodiimide hydrochloride 1,3-di-tert-butyicarhodiimide, N-(3-
dimethylaminopropyl)-n'-ethylearbodiimide, 1-(3-dimethvlaminopropyl)-3-cthylcarbodiimide
hydrochioride, or preferably N N'-dicyclohexvi-carbodiimide. The reaction is carried out at s
temperature ranging from 5 °C o 50 °C and for a time ranging from 1 hour to 24 hours.
[0322} In an alternative way, the compound of formula (XVTI) can be activated with a
suitable activating acid group W as described above in s7ep 3 above and then coupled with
the deprotected amine using the same conditions reported above.

[0323) Another condensation for preparing a compound of the formula (Ta) as defined

above compriscs reacting a compound of formula (X1 as define above with:



Il D-CH2CH2-S-S-CH2CH2CNH-Ab 0 Il D-CH2CH(CH3)-S-S-CH(CH3)CH2CH2CNH-Ab O I
D-CH2C(OH3)2-S-S-CH(CH3)CH2CH2CNH-Ab 104311The disulfide linker SPP may be constructed
with linker reagent N- succinimidyl 4(2-pyridylthio) pentanoate. 104321 The antibody-drug conjugates
of formula ' and the compounds of the formula (12) include all enantiomers, diastereomers, iso erically
enriched, racemic mixtures, 31 isotopically labelled and isotopically enriched forms (e.g.H. 4C, C, -N),
and protected forms thereof. 104331Not to be limited by any particular mechanism of action the
antibody-dru ugates, o formula d th ula resent invention may
be useful the?aqpeggtlc agen(is “dincet Tgeu?oaétﬁ%nrﬂ%un a%g%fé?g' (§ ((;)?!a derglzjor?é%(?r?%j Which releases
the parent dréfgdaf F*Wé@hﬂﬁyéﬁér#’lumdlﬁhtﬂéﬁé‘taly%@(ﬂﬂnyﬁrélym@cﬁrgﬂlﬁflv}%fteﬁwymaﬂwtéhvage. It is well
known that irhmaugf@@mm@&% there.sia hkgélsf@&%n%ﬂly&%f’éﬁ&@mﬁﬁf@d to normal tissue, causing
an increase in the producgon of Iactatg and thus a decrease of the pH in the tumor see: H. M. Ramon
et al., Z. Naturforsch, Teil B. 23 (1968 14@1 The inventian affords a two level specificity of action of
the compounds the| f(rs gJna preﬁéT@hTél localization of the conjugate in the tumor
tissue by means of & 4 ition, and the second one consisting in a preferential release of the
drug in its active form‘“‘in thte tumontissue by means of preferential acidic cleavage. While not limiting
the scope or utility of the cOmpog ifians or methods of the ffilfention, the acid-sensitive acetal linkers
described herein may be cleave ivo under localized or systemic acidic conditions, thus separating
the targeting antibody from the dr isty. 104341 The conjugates produced according to the
methods described are characterized wing different chemical-physical methods. The retention of
the original molecular weight and the tack of aggregate formation may be assessed by

chromatographic_gel filtratipn
9 P({}&g’i? Wgemin Ry, Ry, Ly and I are as described above,

[6326] The resuliant compound of formula {XIX} can be used as such, or preferably

activated through a suitable activating acid group as described above in srep 32, and then
coupled with the carrier residue of formula (XTV) T-[X 1, wherein X is NH> and m and 7 are
as defined above so 1o prepare compound of formula (la) defined at the point {iv) wherein [T-
21448 “NH-D-CONH-T, Ry, Ry, Ly and T are as defined above.

10327} Preferred reaction conditions to couple a compound of the formuia (XTI with
a compound of formuia (XVII1} as defined above are the same that reported in step 1b above.
Removal of the acid protecting group 1s carried out using well reviewed methods [see. ¢.u.

Green T.W., Wats P.G.M 1n Protective Groups in Organic Chemistry] for example when the

acid function is protected as ethyl ester derivative the deprotection can be carried out under
basic hydrolytic conditions preferably using NaOH and at a temperature ranging from 0 °C to
room temperatare and from a time ranging from | hour to 48 hours, Reaction of a compound
of the formula (XIX} with compound of formula (XIV) is carried out in organic solvent
preferably N N-dimethylformamide in the presence of a condensing agent such as e.g, -
ethyl-3-(3-dimethylaminopropylicarbediimide hydrochlonide 1,3-di-tert-butyvlcarbodiimide,
N-(3-dimethylaminopropyl)-n'-cthylcarbodiimide, [-(3-dimethylaminopropy[)-3-
ethylearboditimide hydrochlonide, or preferably N.N'-dicyclohexvl-carbodiimide. The reaction
is carried out at a temperature ranging from 3 °C w0 30 °C and for s time ranging from | hour
to 24 hours or in an alternative synthetic way activating the acid (XIX) with a suitable
activating group as reported 1n step 3 of the process and then coupling the activated acid with
a compound of the formula (XTV) under the synthetic conditions reported above in step 1.

{0328] Another condensation for preparing a compound of the formula (1a) as defined



procedures (Yu, D. S. et al., J. Urol. 140, 415, 1988) with simultaneous and independent detection of
anthracycline and antibody at different wavelengths, and by gel electrophoretic methods. The overall
charge distribution ofpounds obtained may be assessed by chromatographic ion exchange methods.
The anthracycline concentration may be assessed by spectrophotometric titration against a standard
calibration curve obtained from the parent anthracycline. The protein concentration may be assessed
by colorimetric assays such as the bicinchonic acid assay (Smith, P. K. etal., Anal. Biochem. 150, 76,
1985) or the ﬁgaVQford d e assay (Bradfo_rd,(!V@T/YE,S,({Q%%AQ%L B{igchemih72:248). The antigen
binding activify”rectg(r)fﬁ' n°of the aRtivodies, after the co JUg tiory b?%?:e{f]ﬁr\éis, may be assessed by an
ELISA methd@3®l, D. S. kb alcodrtand rdttht 40m16{ X'988)dardiyd etofluorinietricmetzods (Gallego.
J. etal,, Int. J, Cangen33:.A34:i 1984k The.Reidsensitivity,of the.conjugate mayhesvalyated by
chromatographic methods after incubation of the compounds in suitable buffered solutions. DRUG
LOADING 10%351 THEGFTY5atify 18 Pepresentd JB&%‘% B ENiBOEY-arti EotilaPHistecule of
Formula 1, the average:nrumberobahthraoydline) derivativediugsiper asttivodyheRrugitddding may
range from 1o & drugs-fRARG aniibody.(Aby. i.e. where 1, 2, 3, 4,5, 6, 7, and 8 drug moieties are
covalently attached to the antibody. Compositions of ADC of Formula | include collections of
antibodies cofffidhted with* B KA 8F UGS IrEAT o8 e /dPEgEh UbEr BF 8fE5<her antibody in
preparations of fADG froii cenjugationi readctionsimay bedhardcterized by iconuentional means such as
mass spectraseony, ELLSAASSaYy AIRCEOPROESIS, ANG FIRLG:.The. AuaRtiafiye fistribution of ADC in

terms of p may also be determined. By ELSA, the averaged value of p in a particular preparation of
ADC may be detaamas (Harmblehet sriobiiedit. Eanter Red ok 7B 8o 70 Sidntferson et al
(2005) Chit GangetiRes: ¥1:8434852)7 Hovevern: e distihution af (aug)aluesisonotdiscernible by

the antibody-antigen binding and detection lipitation of ELISA, Alse, ELI5Aassay for detection of
antibody-drug conjugates does not determine where the (frug moieties are attached to the antibody,

such as the H@abydsairt Gitight erginfaghhertanbiaigparictaraming @i redigids ain some
instances, separation: pubificationiandeharacierizalion ethamegenaousiAMaGrwhere g is a certain
value from ADC with other loadings, may be achieved by . ns such as reve hase HPLC or
erecopnores O NI e e B B B N B YRS B of

attachment skl griitle srifibrdgesPaicéxample, an antibody may have only one or several cysteine
thio:]gr%u ps, lgmgi@y have.mma@@s&%ﬁi@kamly)@ﬁ@k?@M;WMQIWLQDFQQ ll'halﬁlr%ﬁ m@)ﬁt}%ﬁtached-
Higher drug loading, e.g. p >5 aggregation, insolubility, toxicity, ar loss of cellular permeability
ofantibcdrug %%”ﬁ’ﬁ%ﬁ? g" ‘[%ﬁ?i%p‘fé%ﬁ?ﬁ? Fev@%é?otrﬁna‘%%h%?@é“\o% ?gﬁf?rlﬁ‘ég(i‘?“ﬁ%:rn of drug moieties are
conjugated td®AZntibody duringeeeohjddgatiomrdaction: Wnantibodyomay/ tontainiifod example, many
lysine residugs that.de.nat teact-with.the dlikgslinkeriptermediatenDsl) QL inkelreaggit, Only the most
reactive lysine groups may react with an amine-reactive linker reagent. Also, only the most reactive
cysteine thiol' %ﬁ;ﬁigﬂﬁ%éﬁ@%‘&%\?{ PHRibiréddtive linker reagent. Generally, antibodies do not
contain many, if any, free fand¥eactivé’ cysteine thiol groups which may be linked to a drug moiety.
Most cysteine thiol re8igues antibeties-of the-cempounds exist as disulfide bridges and must be
' K as'tlithiothreitol (DTT) or ICEP, under partial or total reducing

conditions. Additionally, t l— aﬂb@dy must be subjected to denaturing conditions to reveal reactive
nucleophilic groups such as Iysini or cysteine. The loading(drug/antibody ratio) of an ADC may be

controlled in several different mgnn rs, including: (i) limiting the molar excess of drug-linker
intermediate (D-L) or linker re lve to antibody, (i limiting the conjugation reaction time or
temperature, andpartial or limiting ctive conditions -or cysteine thiol modification. 104381Cysteine
amino acids may be engineered at redctive sites in an antibody and which do not form intrachain or
intermolecular disulfide linkages (US 7521541) The engineered cvsteine thiols may react with linker
reagents or thé&dtug-linkerraagentRofithenpiesentinveritiohovhichthawetthiol-reactive, electrophilic
groups such agmpleimideor alpha:halpamidesdefermADC with cysteine engineered antibodies and
the anthracycline derivative drug moieties. The location of the drug moiety can thus be designed,
controlled, and knowin. The drug loading can be controlled since the engineered cysteine thiol groups

typically react with thigt-rea iver linker reagents or drug-linker reagents in high yield. Engineering an
IgG antibody to intro a eysteine amino acid by substitution at a single site on the heavy or light
chain gives two new'eystei on the symmetrical antibody. .A drug loading near 2 can be achieved

and near homogeneity of the conjugation product ADC. 104391Where more than one nucleophilic or
electrophilic group of the antibody

P



reacts with a drug-linker intermediate, or linker reagent followed by drug moiety reagent, then the
resulting product is a mixture of ADC compounds with a distribution of drug moieties attached to an
antibody, e.g. |, 2, 3, etc. Liquid chromatography methods such as polymeric reverse phase (PERP)
and hydrophobic interaction (RIC) may separate compounds in the mixture by drug loading value.
Preparations of ADC with a single drug loading value y be isolated, however, these single loading
value ADCs maybe heterogeneous -es because the drug moieties may be attached, via the linker, at
different siteg,qnhe 104401 Thus Ine. anibod:drya coniugate compositions,of g invention include
mixtures of antibody-drug conjugate compounds where the antibody has one or more anthracycline
derivative dragrnoietiesthnth winr ahéctii haoibtissrhay héutadhed t& thesahtbddieat various
amino acid resiguesxRREPARATION OF ANTIBODY-DRUG CONJUGATES [04411The ADC of
Formula | may be prepared by several routes, employing organic chemistry reactions, conditions, and
reagents known to those skillefl in the art, including: (I) reaction of a nucleophilic group or an
electrophilic group of an antibody-with a bivalent linker reagent, to form antibody-linker intermediate
Ab-L, via a covalent\bdﬁ(‘:@ folldwed by reaction with an activated drug moiety reagent and (2) reaction
of a nucleophilic grouTo or an e(I)ectrophiIic group of a drug moiety reagent with a linker reagent, to form
drug-linker rgagpant D-L, wacagovalent band dollewee iy rgaction with the nucleophilic group or an
electrophilic Eroup of an qgtip@ﬁy.a(gggj:qggsgi&g methods (1) éamg (2) may be employed with a variety of
antibodies, drug moieties, and linkers to prepare the antibody-drug conjugates of Formula I.
[04421Nucleophilic groups on antibpdids include, but are not limited to: (i) N- terminal amine groups.

Hi side chain amine jgroupss €. til) side chain thiot groups, e.g. cysteine, and (iv) sugar
hydroxyl or amino g here the anti

&Y . .
body s glycosylated. Amine, thiol, and hydroxyl groups are
nucleophilic and capable of reacting to form covalent bonds with electrophilic groups on linker moieties
and linker reagents including: (i ) active ésters such as NHS esters, HOBt esters, haloformates, and

acid halidesg(iias@ikyl and,hepzyihalidessuch-asalnacetsmidesifinhaldehides. ketones, carboxyl,
and maleimide groups. Certain antibodies hzve reducible interchain disulfides, i.e. eysteine bridges.

Antibodies Ay BE S ré5uvE FoPROH B GATSHII G HRE TR SRS B LR AR With a reducing
agent such as'DTN (Cleland's:rergentpditidiotiaitol) or TCEP (tris(2-carboxyethyl)phosphine
hydrochloride; Getz et al (1999) Anal. Biochem. Vol 273:73-80; Soltec Ventures, Beverly, MA). Each
cysteine disulfide brfig@e will thus fagm, theoretically, two reactive thiol nucleophiles. Additional
nucleophilic groups can'be ifitroducef into anti§Hies through the reaction of lysines with
2-iminothiolane %fraut's reagent) resulting in conversion of an amine into a illicit. I10443Antibody-drug
conjugates mM& so be PHBUEELd BY MBS GRS antibody to introduce electrophilic moieties,
which can redgglith nucléophilici substituentsiohothédiftkenkeagent oridingd Thesugars of glycosylated
antibodies may, he, axidiapds. 8,0 With ReriedateiRxidiaing. ieageants, fodarm.aldghyde or ketone groups

which may react with the amine group of linker reagents or drug moieties. The resulting imine Schiff
base groups Y&y P stabletlkaber srnay beTealebY @ BY B oFSHIrdé redgetits to form
stable aminedinkagease indie grabadiitent, reactionrofsthe garbdhydpate Poriianoiaglycosylated
antibody with gither,galactose oxidase o sodium meta-periodate may.yielhgarbonyl (aldehyde and
ketone) groups in the protein that can react with appropriate groups on the drug’(Hermanson, G.T.
(1996) Biocoﬂﬁ%f@%yvééhwrfqa@ngwéw@mi%swbi»égg?‘gﬁré\kfﬂﬁﬂg; 93 24y, it &i6thiePenthodiment,
proteins contamagiNrterminat SeFing Osthreaming xesiduesicanmractwiivseditim:metg-periodate,

resulting in production of an aldehyde in e of the first amino acid (Geaghegan & Stroh, (1992)
Broconugate CHu H 1504 O B fat R Ao e a0y rmorety o
linker nucleofhilet 1044491 kewisa Wit tio pliliE Grotipslon a drug moiety include, but are not limited
to: amine, thighhydroxyl, hyeracide, @xiner-Rydraging dissemicarbazenssdiydraziogicarboxyl e, and
arylhydrazide roups Q%P'%Fl-e-oif rea%ting__‘t% f_oral;n _pvatll__edng qyngs)with eiectrophilic groups on linker
moieties and finker réé‘één S ]i%oclﬁé?ng% E(lf%éff\j/e"\eé ers ‘suc 1“?'Jli%scl\'}HS esters, HOBt esters,
haleformatesitaftt acid h&li iifoatybeamd baihiagl bz idésisenly aghaltedetaniods; (EH aldehydes,
ketones, carbgxdy and maleirnide 1graldRs RQactNE: ophiliGgreuns may-Harntreduced on the
anthracycline derivative %Qmpoupd%bé%t_ dgr% functi %al grou interconversi ns. For example,
hydroxyl grodpamay be Converiad to thiol groups By MitdtuhGBUtpE FeadicHE 16 6 thiol-modified
drug compouhesoil GA4s|Thecantibadyadiig iobnjugatein Table 2 were prepared according to the
described methods in the Examples and tested for efficacy by in vitro cell proliferation assay and in
vivo tumor xenograft growth inhibition.

allelEsy 2 3



Table 2 Antibody-drug conjugates No ADC formula 1 Figures : linker-drugl DAR *1 101
Tr-MCC-121311 12-20, SMCC-10413.4 22, 24.

10344 Step ] reacting a compound of formula (ID) as defined above with an acy!
bydrazide derivative of formula (XXVY:
o
C
H?ng—-ﬂ——(cmn-m | (XX}

O
[0345] in conditions capable of creating covalent linkages of scvl hydrazone type and
compatible with the structure of the carmer; and

i0340] Step 2 converting the resultant compound of the formula (XXVIY

Rs
10347 into a final compound of the formula (Ib) as defined above by an appropriate
method.
10348] The compound of the formula (XXV]} as defined above is alse object of the
present invention.
16349] Preferred conditions of step | above encompass use of buffered aqueous

solutions at pH of from 4 to 7.5 or preferably an organic solvent such as e.g. ethanol,
tetrahydrofuran, or more preferably methanol, at a tomperature of from 4 “C 1o 50°C, for a
period of from 1 hour to several days;

16350] The final conversion can be carried out following one of the methods
summarized in Figures 5a, 5b, S¢:

10351 In particular, the final condensation for preparing a compound of the formula
{lbyy as defined above comprises reacting a compound of formula (XXVT) as defined above
with:

HI352] 2ay a carrier compeound of formula T-{X],, (XIV) wheremn X 18 NH, or SH and
m are as defined above to vield compound of formula {Tb) defined under points (viii) and {ix}

above wherein L; 18 g linker of the formula (VI as defined above, Ry, Ry are as defined

(o3
pred



'6.28, 31 :

102 thiod IC-Tr- maleimide-ketadAnt 12-15, 512.18 22. 24, 26, 28,

above and [T-Z}- is T-NH- or T-S- wherein T is as defined above. Conjugation reaction is
carried out using the same conditions reported above under step le,

(353 Another condensation for preparing a compound of the formula (b as defined
above comprises reacting a compound of formula (XXV!1} as define asbove with:

G354} 2by a compound of the formula (XXVI H-Re-D-NH-P wherein £ 15 as
defined above, Ra1s -NE- or —5- and I 1s hydrogen atom or, preferably, an amine protecting

group that 1 removed after the coupling reaction, and then

[0355] 2'by coupling the resultant acylhvdrazone denvative of the formula (XXVITT):
_ O
o oM N_—Nj—{cm}r*m
| H o LD
Okt R NH,
OH ©
R, G OH j}\ £
O ;
N
oL Y
o
RZ‘
0356 wherein Ry, Ry, Ry and 1) are as defined above, with a carmier derivative of the

formula (XVID) T-[COOH],, , wherein T and m are as defined above. so to yield a compound
of formula (Ib} defined at the point (x) and (xvi wherein the [T-Z}- residue is -NH-D-NHCO-
T or =§-D-NHCO-T and R, Rs. Ly, T are as defined above. Conjugation reaction is carried
out using the same conditions reported under point 1b above.

[H357] Another condensation for preparing a compound of the formula (Ib} as defined
above comprises reacting a compound of formula (XXV1) as define above with:

[6358] 2ct a compound of the formula (XXIX) H-R4-D-CO-P wherein Ry, 2. D-CO-
and Py are as defined above, and removing the protecting group, if present; and

[0359] 2°¢c) coupling the resultant acythydrazone derivative of the formula (XXX



30. 31 103 thio-11C-Tr- rnaleimide-hydrazonc-Am 11-15, 522.4 20, 22. 24,26. 28,30

y (XXX
o/\g
HJ.:/K(\&
: g @
o}
R’E
|6360] wherein Ry, Ky, Ry and D are as defined above, preferably after activation with

a suitable activating acid group W, wherein W is as reported above, with a carrier of the
formula (XIV} T-[X]y, wherein X is NHz, and T and m are as defined above, 50 to vield a
compound of the formula (Ib) as defined under points (xi) and (xvi) gbove wherein the [T-Z)-
residue s ~-NH-D-CONH-T or -§-D-CONH-T and L., Ry, Ry, T are as defined above.
Conjugation reaction 1s carried out using the same conditions reported in point (1¢) of the
process.

10361] Another condensation for preparing a compound of the formula (Ib) as defined
above comprises:

10362] 2d) coupling the compound of formula (XXVIIT obtained as deseribed above
with a carrier of the formula (XX) T-[CHO,, s0 as to yicld & compound of the formula (Ib)
as defined under points (xii) and (xvii} above, wherein the [T-Z}- residue i ~NH-D-N=C-T
or =8-D-N=C-T and Ls. Ry, Ry, T are as defined above, using the same reaction conditions
reported under point 14 above:

[8363] Another condensation for prepaning a compound of the formula (Ib} as defined
above comprises reacting a compound of formula (XXVI) as define above with:

[0364] Zey a compound of the formula (XXX H-Rs-2-5-P» wherein Ry and D are as
defined above and P is hydrogen atom or, preferably, a thiol protecting group, then coupling

the resultant compound of the formula (XXX}



:[ 104 thio- HC-Tr- thiopyridine-hydrazone-Am 16-20, 531.25 22,24, 26,28 105 thio-HC-Tr- NI
IS-ketal-Ant 16-20,

Do
R TaH
(XX8)
O
N"»
G
@]

RZ
[0365] wherein n, Ry, Ro. Ry and /0 are as defined above, after the removal of the thiol
protecting group, if present, with either:
[0306] 2¢7y a carrier derivative of the formuda (V) as defined above, so as to vicld a

compound of the formula (Ib) as defined under points (xiit) and (xviii) above whercin L, R,

Ry, I, are as defined above and [T-Z]- is a residue of formula (XXI11) as defined above, or

(XX o,
O
5 N T (XXHHa)
\S/ \5
O
18367] 2e”") a camier derivative of the formula (V1) as defined above, so to yiekd

compound of formula (Ib) defined under points {xivi and (xix) above wherein Ly, Ry, Ry, D

are as defined above and [T-Z)- is a residue of the formula (XXIV) as defined above or

(XXIVa}
~
Sa 5. ey
“7DTs N (XXIVa)
{0368 Conjugation reaction is carried out using the same conditions reported in point

{1ej of the process while removal of the selected thic! protecting group can be carried out
under the condition reported in the literature [sce, e.g. Green T.W., Wuts P.G.M 111t Protective

Groups in Organic Chemistry]

[0369] A compound of the formula (b} wherein L, 15 a gpacer of formula (VI1Il) and
the pharmaceutically acceptable salts may be obtained by a process depicted i Figure 6.
wherein (15 a carbon or nitrogen atom, preferably a mtrogen atom, Rsis halogen or
hydrogen atom, preferably hvdrogen atom, and n, Ry and R are as defined above.

[6370] Accordingly, the present mnvention provides a process for preparing 4



501.6 22,24, 26,28 J 106 thio-HC-Tr-NIC-w-PAII-NIMAI;1 20, 22, MC-ve-PAII-MMAL

compeund of the formula (Iby as defined above wherein Ls is a spacer of formula (VI and
the pharmaceuticaliy acceptable salts thereof, which process comprises the following steps:
FO37 8] Step ! reacting a compound of the forrmula (1) as defined above with an acyl

hydrazide derivative of formula (XXX
O
N
HQN—N—J"—‘—(CHQ)’E‘S“S‘@'RS OOy
° H
G

10372] wherein G and Rs are as above defined, using the same conditions reported in

step 1 as deseribed above in the process for preparing a compound of the formula (Th), and

{0373} Step 2 converting the resultant acvihvdrazone derivative of the formula
{(XXXIVy:
=
N—NJ—(CHQ)TS—S—@‘R .
(XXHVY

RZ
{0374} wherein n, Ry, Ro, and G are as defined above, into 4 final compound of the
formula (Ib) by an appropriate method.
10375] The compound of the formula (XXXIV} as defined above is also object of the
present invention.
10376] The final conversion can be carried out following one of the methods

summarized in Figures 7a, 7b, 7c, wherein o, m, T, £, P, Py, P2 and R are as defined above,
in particular, the final condensation for preparing a compound of the formula (Ib) as defined
above comprises reacting a compound of formula (XXXTV) as defined above with:

0377 (3a) a carrigr dervative of the formula (XIV) T-{X 1y, wherein X 18 -SH and m
is as defined above, so to yield a compound of the formula (Ib) as defined under point (xx)
above, wherein Ly is & hnker of the formula (VI as defined above, Ry and R, arc as defined
above and [T-2] 15 -5-T wherein T is as defined above. Reaction conditions to 1ether the
carrigr to compound of formula (XXXIV) are the same described under point (1277} above.

16378] Another condensation for prepaning a compound of the formula {Ib} as defined

el



1.9 24,26, 38 107 thio- HC-anti-(11322- maleimide-ketal-Antl 21, 23. 51 2,57 125, 27,

above comprises reacting a compound of formula (XXXIV) as define above with

[0379] (3b} a compound of formula (XXXV) SH-D-NH-P wherein £ and P are as
defined ahove under the same conditions described under point e sbove, and

10388] (¥b) coupling the resultant acvlhydrazone derivative of the formula

(XXXVT1), after removal of the amino protectng group, if present;

8]
o OH N-N—-L{CHQ'};-—S-SMQ-"NHE
L on
OH
RO OH (XXX
O
H.C N”»
o}
AS’O
RZ
jG381] wherein n, Ry, R», and /7 are as defined above, with a carrier denvative of the

formula (XVIE T-[COOH],;,. wherein T and m arc as defined above, so as to vield a
compound of the formula (b} as defined under point (xxi) above wherein L i as defined
above and the [T-Z]- residue is ~S-D-NHCO-T. The reaction is carried out using the same
conditions that has been uvsed 1o generate the final compounds under point (1b) above,
[0382] Another condensation for preparing a compound of the formula (Ib} as defined
above comprises reacting a compound of formula (XXX1V) as define above with:

{0383§ {3cya compound of formula (XXXVIi HS-2-CO-0OP, wherein 72, and Py are
as defined above, under the same reaction conditions reported under point te”” and, after
removal of the amino protecting group, if present;

10384 (3°¢) coupling the resultant acylhvdrazone derivative of the formula
(XXXVIHD, preferably activated by reaction of a suitable activating acid group W, wherein

W is a group defined above,:
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H0385] wherein 0, Ry, Ro, and [ arc as defined above, with a carrier of the formula

(XIV)Y T-IX L, wherein X 3 NHo, and T and o are as defined above, so as to vield a
compound of formula (ib) as defined under point (xxit) above wherein the [T-73- residuc is —
S-D-CONH-T and L, R}, Ry, T are as defined, using the same conditions reported under
point t¢ above,

[G386] Another condensation for preparing a compound of the formula (Iby as detined
above comprises:

[0387] (3d} coupling & compound of formula (XXXVI) obtained as descnibed above
with a carrier derivative of the formula (XX) T-{CHO],, wheren T and m are as defined
above, so as to vield a compound of the formula (Ib) as defined under point (xxiil) shove
whercin the [T-Z]- residue 18 —S5-D-N=C-T and D, L;, Ry, Ry, T arc as defined above. The
reaction conditions are the same reported under point 1d gbhove,

[03885] Another condensation for preparing a compound of the formula (Th) as defined
above comprises reacting a compound of formula (XXXIV ) as defined above with:

[0389] (3e) a compound of the formula (XXXIX) HS--S-P, wherein D and Ps are as
defmed above, and Ps 15 preferably a thiol protecting group. under the same conditions
reported under peint 1¢” above, and, after removal of the protecting group, if present, using
conditions known in the literature and coupling the resultant acythydrazone derivative of the

formula XLy



29. $0 109 thw-HC-arni-CD22- thlopyridine-hydrazone-Ant 21. 2$, 53 1.4$ 25,27. 29,
anti-CD22-NHS-ketadAnt
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[0396] wherein 0, Ry, Ro, and D are as defined above, with ¢ither
[0391] {3%e) a carrier of the formula (V) as defined above so as 1o vield 2 compound

of the formula (b} as defined under point {xiv) above wherein Ly, Ry, B2, D, arc as defined
above and [T-Z1- is & residue of formula (XXa) as defined above, or

[0392] (3°"e) a carner of the formula (V1} as defined above so as 1o yield a compound
of the formula (Th} as defined under point (xxv} above wherein Ly, Ry, Ryand D are ag
defined above and [T-Z1- 15 a residug of the formula (XXTVa) as defined above.

[0393] The reactions between a compound (XL as defined above with compound of
formula (V113 or (VIII} as defined above are carried out as under the same conditions reported
at the point 1e” and 17 respectively.

{0394] The compounds of the present invention of the formula (171 as defined above,
wherein L is Ly, and the pharmaceutically acceptable salts thereof, may be obtained by a
process depicted below in schemes 7-10, wheren all the svmbotls have the same meanings as
defined above,

Scheme 7

o o
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{6395] By reacting a compound of the formula (XIII) with a compound of the formula

Q-NH, or Q-SH, wherein ( 1s as defined above, there are obtained compounds of formula
{I'y wherein L 15 Ly and Ry, Ry, Q@ and Ly are as defined above. Coupling reaction conditions
are the same described above under the pomnt 1a,

Scheme &

110
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[6396] By reacting 2 compound of the formula (XIX) with a compound of the
formula Q-NH; as defined above there are obtained compounds of the formula (1) wherein L
is Ly and Ry, Ry, Q and [ are as defined above. Coupling reaction conditions are the same
described above under the point lc,

Scheme ¥
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[0397] By reacting a compound of the formula (XVI) wherein P is hydrogen atom

with & compound of the formula Q-CHO, wherein Q is as defined above, there are obtained
compounds of the formula (I'y wherein Lis L; and Ry, R Q. Ly and D are as defined above.
Coupling reaction conditions are the same described above under point 1d.

Scheme [0

5 o
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[6398] By reacting a compound of the formula (XV1) wherein P is hydrogen atom

and Ly and D are as defined above. with a compound of the formulz G-COOH wherein Q is
as defined above, there are obtained compounds of formula (I wherein L is L; and Ly, Ry,
R, O and ) are as defined above.

{0399 Coupling reaction conditions are the same described above under point Th,
The compounds of the present invention of the formuia (17} as defined above, wherein L is Lo,
and the pharmaccutically acceptable salts thereof, may be obtained by a process depicted
below i Schemes 11-15, wherein all the symbols have the same meanings as defined above.

Scheme {1

,,,,,



thio-11C-ami-steapl-mateimide-ketadAm i 51 :1 65 * DAR = drugi antibody ratio average SCREENING
FOR ANTIBODY-DRUG CONJUGATES (ADC) DIRECTED AGAINST TUMOR-ASSOCLATED
ANTIGENS AND CELL SURFACE RECEPTORS [04461Assay methods for detecting cancer cells
comprise exposing cells to an antibody-drug conjugate compound, and determining the extent of
binding of the antibody-drug conjugate compound to the cells. Formula 1 ADC compounds which are
identified in the animal models and cell-based assays can be further tested in tumor-bearing higher
primates and human clinical trials. 104471Transgenic animals and cell lines are particularly useful in
screening antibody- drugoconjugngDC) that have potential as prophylactig_or therapeutic

treatments of diseases,of-disorders nvolving.overéxpression offftlinor-4&sociated antigens and cell
surface recep ‘g HMER?2 (US)8632979). Screening f FADC ma /inv{iive administering
candidate ADC @irange,of doses to the transgenic anipal, dhd assaying at aSt:i@us time points for
the effect(s) of the ADC on the disease or disorder being evajuated. Alternatively, or additionally, the
drug can be administered prior to or simultaneously with exposure to an inducer of the disease, if
applicable. |date ADC may.be screened seriall ang lvidually, or in parall ggnder medium or
high-througﬁ&?@greenir%%é??r%{gf? %ﬁgnﬁg?gnatﬂwé‘i%ﬁg% %}Jgewé‘géé%%%%%’r‘? lﬁ]t%ie |}i137 for prophylactic
or therapeutitfredtriehty of Bisehseds bradighraersas Rmitbtiophycoynhedatd 6f Symhiagislor screening
methodologyyeluding detegting/measusingianalysis affiatanbl044810ne, embedimentds a screening
method compgig\@_gg raj transplanting cells from a stable breast cancer cell line into a nhon-human
animal, (b) aéiministering an ADC drug candidate to the non-human animal and (c) determining the
ability of the édrdiglate to inhibit the formation of tumors from the transplanted cell line. The invention
also concerns a method of screening ADC candidates for the treatment o;;a disease or disorder
characterized by the overexpressign of a receptor protein comprising (a) ?acting cells from a stable

breast cancer cell Iing_w_iﬂy(i gﬁjru_%1 didate and (h) evaluatiy @bilitysof the 6AD@ candidate to
inhibit the growth of the stable‘cellyi . Q449161 e iment'is a scregning:methad comp(a)
contacting cell /?jmé%ﬁle breast cancer}f@ line with al, ADE"drug candidate and’(b) evaluating the
ability of the ADG candidate to induce cell death, induce apoptosis, block heregulin binding, block
ligandstimulated tyrosine phosphorylation, or block ligand activation of HER2. Another embodiment the
ability of the ADC candidate to is evaluated. In another embodiment the ability of the ADC candidate to
is evaluated.! 484501 Anotheraibotitant acseredihidmetidd E8mpifsgmpound of the

formula Q-NH, as defined above, there are obtained compounds of the formula (I') wherein

L s Lyand Ly 16 a linker of formuda (VI as defined above and Ry, Ra, Ry, D, Q are as
defined above,

Scheme 13
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[6402] By reacting an acid compound of the formula (XXVIID with a compound of

the formula Q-CHO as defined above, there are obtained compounds of the formula (17)
wherein Lo 18 a Iinker of formuia (VI as defined above and Ry, Ry, Ry, D, Q are as defined
abhove.

Scheme 14
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ADC drug candidate to a transgemcnon-human mammal that overexpresses, e.g. in its mammary
gland cells, a native human protein, e.g. HER2 or a fragment thereof wherein such transgenic mammal
has stably integrated into its sen.or.ne a nucleic acid sequence encodin the native human protein or a
fragment thereof having the biological activity of the native human protein, operably linked to
transcriptional regulatory sequences directing its expression, and develops a tumor. Candidate ADC
are screened by being administered to the transgenic animal over a range of doses, and evaluating
the animal's physiological response to the compounds over time. Administration may be oral, or by
suitable injection, depending on the chemical nature of the co[an_@nd bei evaluatgd. In some cases,
it may be appropriatemgoﬁclruin‘ist e compeuag-in conjunc ionowifﬁHé’D”: rsthafwould enhance
the efficacy of the compund-1f cejLi 1es derived from -@ Upjéct transgehic animéalsare used to
screen for comfoun uself&[/m tréating vérious disorders-associated with overexpression of certain
tumor-associated-antigen proteins or cell surface receptors, e.g. HER2-overexpression. To identify
growth inhibitory ADC' compounds that specifically target HER2, one may screen for ADC which inhibit
the growth of HER2-overexpressing cancer cells derived from tra}nsge‘nic' animals (US 5677171) IN
VITRO CELUBROLIFERATION 7SS AV FoRBe1E shBialRimha @tottkicth eytseratitdattivity of an
antibody-drugheanjugiate-(Ai8)isdatRasumdbi-expo sng reanmaliaacaltsHawing.tumor-associated
antigens of regeplar prgteins,l the anihedy, ol e AP I celhaulturg megiu: puliuring the cells for
a period from a%out% hotirs’to about 5 ays: and measuring cell via%lﬁty. Celi-basedin vitro assays
may be useditolphegdtirevgiabiltying &proliferadis A SBOY ey BRI ECT afficitdctivleof apoptosis
(caspase actjyation).of the ADC. The CellTiter-Glo Luminescent Cell Viability Assay is a commercially
available (Promega Corp., Madison, WI), homogeneous assay method based on the recombinant
expression o Eote hera luciferase (US 5583024; US 5674713; US 5700670). This cell proliferation
assay determines the number of viable cells in culture based on qgantitation of the ATP present, an
indicator of metabolically active cells (€refch et al (1993) J. Imiﬁ?{wqﬁﬂCMEﬂ‘@,’"f69:81-88; US 6602677),
The CellTiter-Glo" A Aducted in, 96 welffoyma iAg Jtcamenable to automated
high-through (HTS)(Cree et al (1995) AntiCangemBrugs 6:398-404). The homogeneous
assay procedur +eS 3&%9!@9 the single reagent (CiellHter-Glo" Reagent) directly to cells cultured
in serum-supplemented medium. Cell washing, removal of medium and multiple pipetting steps are not
required. The system detects as few as 15 cells/well in a 384-well format in 10 minutes after adding
reagent and mixjing. 104521 The.evaluation of the retenti otoxicity. of conj S In comparison
with the parei;lﬂtgg%ug may %lgds?slg%geté} %}”g”tég? %Eé%%%qtﬁ%gﬁgn%ﬁ%5%8%%%9%\1#%%?2780 human
ovarian and P HENENDHEASEECAPEEr CaIBY T 2B RRlISAEIY Wers §a et hiivhitee382 Well-plates in
complete megiumi(RPMi: 1640 @ BMEM plus; 20%hetalthoying Berrm) and:tredted withveompounds
dissolved in q{ %%PMSO 24h after seeding. The cells were incubated at 37C and 5 'fit CO2 and after
72 hours the plates Were processed using CellTiterGlo assay (Promega) following the manufacturer's
instruction. 104531CellTiter-Glo is a homogenous method based on the quantification of the ATP
present, an indicator k lically active ce!l_%iHATP is quantjfi g-assystem based on luciferase
and D-luciferi ihg-fitto light gerieration. min igfial is proptitional to the number of
cells present in tulture: Briefly; 25 u ell reagent solutio €ré added to ea@%—vvell and after 5
minutes shacking~microplates were read by a luminometer.“The luminescent signal is proportional to
the number of cells present in culture. 104541The anti-proliferative effects of antibody-drug conjugates
of Formula begygjgple 6) vy;eyrﬁege@@syg%é%h%@?JEBE%@JS&%WM; (Example.R) agginst the HER2

expressing tumor cell lines in Figures 8-29 in 3 day continuous exposure studies. 104551Figure 8
shows a plot GFBREBR AT eI ebilty &t ‘%%’/éi}gcx‘}é%ﬁ%“%%éérﬁ]ﬁf‘aﬁ’é‘ﬁg‘*bﬂ a8ty
PNU-159682Lcontinuous exipostire; RiLi189682+ Rr. ihcdbation alinkedodhneg aNMHS-ketal-Ant 50, linker
drug: maleimide-ketal-Ant 51, linker drug: maleimidehydrazone-Ant 52, and linker drug:
thiopyridine-hydrazone-Ant 53. The HER2 expression level of SK-BR-3 cells is 3+. SK-BR-3 cell
proliferation was most potently inhibited by continuous exposure to PNU-159682. Brief (1 Mt exposure
also effectively inhibited growth of SK-BR-3 cells. Hydrazone-linked Ant 52 and 53 were less potent
than free Ant, while ketal-linked Ant 50 and 51 linker drug intermediates showed minimal
anti-proliferative activity. 104561Figure 9 shows a plot of BT-474 in vitro cell viability at 3 days versus
concentrations of free drug: PM...1-159682 continuous exposure, free drug: PNU-159682 1 hr
incubation, linker drug: NHS-ketal-Ant 50, linker drug: maleimide-ketal-Ant 51, linker drug:
maleimide-hydrazone-Ant 52, and linker drug: thiopyridine-hydrazone-Ant 53. The hi ER2 expression
level of BT-474 cells is 3+. BT-474 cell proliferation was most potently inhibited by continuous
exposure to PNU-159682. Brief (1 hr) exposure also effectively inhibited growth of BT-474 cells.
Hydrazone-linked Ant 52 and 53 showed minimal anti-proliferative activity, while ketal-linked Ant 50
and 51 were inactive. 104571Figure 10 shows a plot of MCF7 in vitro cell viability at 3 days versus
concentrations of free drug: PNU-159682 continuous exposure, free drug: PM...1-159682 | hr

inctibation linker driia: NNH< ketal-Ant BN linkar Ariin: malaimide-ketal-Ant <i linkear Ariina-




hr) exposure also effectively inhibited growth of MCF7 cells. Hydrazone-linked Ant 52 and 53 showed
minial anti-proliferative activity, while ketal-linked Ant 50 and 51 were inactive. 104581Figure 11 shows
a plot of doxorubicin-resistant (DoxRes) HER2 in vitro cell viability at 3 days versus concentrations of:
free drug: PNU-159682 continuous exposure, free drug: PNU-159682 | hr incubation, linker drug:
NHS-ketal-Ant 50, linker drug: maleimide-ketal-Ant 51, linker drug: maleimide-hydrazone-Ant 52, and
linker drug: thiopyridine-hydrazone-Ant 53. The HER2 expression level of DoxRes HER?2 cells is 3+,
with high PgP/MDRI. DoxRes/HER?2 cell proliferation was most patently inhibited by continuous
exposure to PNU-lS%ﬁﬁﬁ;}gQ@_ (1 hr) exposure also effectively-inhibited growth of AdrRes/HER2
cells. Hydrazone-linkéd'Ant 52 anc53 were1és§ pote }M%@Ant, Whil‘e—ketilﬁinked Ant 50 and 51
showed minimat antiproliferative activity. The DoxRes Her | line is also kribwn as "AdrRes Her2".
104591Figure 12%6hows a Piot’ 6f SK-BR-3 in vitro cell viahility at 3 days versus concentrations of:
trastuzumab, trastuzumab-MCC-DMI 101, thio-trastuzumab (liel Al 14C)- maleimide ketal-Ant 102, and
thio-trastuzu HC A114C)-maleimide hydrazone-Ant 103, Thio-Tr-HC-maleimide-hydrazone-Ant
103 showed 2 Hlost porh G BroNERRINE 2Ly A Gl i e compom o1 e
Thio-Tr-HC-nhetteiri detkitads Anfuig 2 =nd. e @ Cobied Odmperedeqlalyqpotent iin tékmsnof IC50, but
treatment of $K-BR13 cellgnwith Q2 (esulied in greatericelbkilling than 104 Al gnjugates tested were
more potent than tr)astuzumab. 104601Figure 13 shows a plot of BT-474 in vitro cell viability at 3 days
versus conceritrations of trastuzumab, trastuzumab-MCC-DML1 101, thio-trastuzumab (HC Al
14C)maleimide ketal-Ant 102, and thio-trastuzumab (ITC All4C)-maleimide hydrazone-Ant 103.
Thio-Tr-{C-maleimideyhyditazgne-Ant 103 s%ogved the most pote ti+proliferative activity on BT-474
cells. Thio-Tr- ithide-ketal-Anb 102 SAd-TrMC Qlavere equatty.pofent in inhibiting

£y

growth of BT-474 c s;conjug(a}es testé&d were more potént than trastuzumab. 10 11Figure 14 shows
a plot of MCF-7 inwyitro ceII”\(/laY)iIity at 3 days versus concegtrations of trastuzumab,

trastuzumab-MCC-DM1 101, thio-trastuzumab (1-IC Al 14C)- maleimidc ketal-Ant 102, and
thio-trastuzu HC Al 14C)-maleimide hydra.zone-Ant ~rhe FIER2 expression level ofMCF7
coll i oA Hho-Tr-HEo e R D A0 SoSen BOtei B Bibietadve activity on
the Her2-nonkapMcPCE&iHinedcfislguerapre FreMacaivoppotidne ihiofrmicamal” mide-ketal-Ani
102 were noaghyanMGFE7 cellsii1R462 kigwre ks showserplet of dexeruligingesigtant.(DoxRes)
HER?Z in vitro cell viability at 3 days V%rs‘usbcgfr?eptrrati ns of. gqst%%imaflq, trastl{z,u‘mab-MCC-DM]
101, thiotrasttiztmab F %ﬁéf@%‘lef’r‘hﬁ%é SRAISAHT 162 8RBt eI inED HEP ATfaC)-
maleimide hydf@Bbne-Antr0:fiorTridCumateimitedydrazomebAnt i @3cshewett potent
anti-proliferatiye, activity AP XResiERZ- GRl-awhichigxRrasshigh Jevels af beth JERZrand the

multi-drug resistance transporter MDR | Taft Tpio-Tr-FIC-‘maIeim‘ide-ket_aI-An’t 103 was active only at
the two highe&f COREhH RSN TERbEE T3V A 10 il i WRarads of il E I 1 b Sid trastuzumab
showed minimaldastivity onthig Tl fihe. 104631Figure 16 shows a plot of SK-BR-3 in vitro cell viability

at 3 days versus concentrations of: anti-CD22 NHS ketal-Ant 110, trastuzumab, trastuzumab-MCC-DM
101, and thio-tra.stuzumad ‘OWAY %ﬂﬂﬁ@%@tﬁ’ﬁ&ﬁtﬁlo& Thio-Tr-HC-NHS-ketal-Ant 105 and

TrCC-DM |oilgd) showed eQMIAER ROIRAGK A0 3ASBH: 2 el Rral Al o In fermie,pld ©58( with 105
treatment resulting in greater cell killing. T%h.e non-targeted control anti-CD22- NHS-ketal-Ant 110 also
showed potefftanttpralifErative dethty 6H Sk-BRYS eaisdimiFtofjbgatestestsditiare hore potent than
trastuzumab.chOidadd Cigyrandé showsa plabefBindiiditn Vitrecalbriphiliyiat 30aysersus
concentrations, of, ANl 2R NEIS KEIRIANL 1O JARUEUMAR, (astuzumabiMGEDM, 4 101, and
thio-trastuzumab (11C Al C)-N HS-ketal-Ant' 105 Thio-TrHC-NHS ketarAnt 105 Showed the most
potent anti-priétife Fativexgciatoor B Tiery dandidvastrish ity he MQODMLY gl§orresulted in growth
inhibition of Bio#f4icels cIignon-tatasigsbeonitalipniCGiRz2-MHghketalpAnt.1 40 shewes) potent

anti-proliferative efﬁects on QT-474 C#?II?. .AEJI coqjugates tested were more pot?nt ﬁhan trastuzumab.
may sc¢ ectuve ¥ deliver an cifective dose of a yI.Ot(?:X.IC agcnt 1O tumor ussue where Y grcatcr

selectivity, Le. a lower efficacrous dose may be achieved.
{8410] In one embodiment, the bicavailability of the ADC, or an intracellular
metabolite of the ADC, is improved in & mammal when compared 10 the corresponding PNU-

159682 anthracveline derivative compound alone. Also, the bicavailability of the ADC, or



104651Figure 18 shows a plot of MCF-7 in vitro cell viability at 3 days versus concentrations of:
anti-CD22 NITS ketal-Ant 110, trastuzumab, trastuzumab-MCC-DM I 101. and thio-trastuzumab (HE
All4C)-NHS-ketal-Am 105. Thio-Tr-HC-NHS-ketal-Ant 105 and anti-CD22-NHS-ketal-Ant 110 showed
equivalent activity on low HER2-expressing MCF7 cells. Trastuzumab and Tr-MCC-DM1 101 were not
active on MCF7. 104661Figure 19 shows a plot of doxorubicin-resistant (DoxRes) Her2 in vitro cell
viability at 3 days versus concentrations of: anti-CD22 NHS ketal-Ant 110, trastuzumab,
trastuzumab-MCC-DM1 101, and thio-tr umab OTC Al 14C)-NHS-ketal-Ant 105, Thio-

T H NS KA D65 A A LB N RBTAT A 10 B &y or

Do/dies/HER:2 gelgndram e Cofivipi0t nsthodred ot €6t adthvity laridug asuezumabhad no effect on
DoxRes, IHER;2; 110467 1Figure. 20 shaws, aPlotipf SKiBR:3 initre-cell viabilityrat:3 days versus
concentrations of: thio- (astizqmiggmc 1?\4 [ 4C r[fl imide _kglta_l-iﬁnﬁg 102, th io-trastuzumab (HC Al |
4C )-maleimilié RYATaLORE-RhE 163 this AR i \b%f’r(f%f‘blfﬁ)-’tﬁ opytitite Hydfazone-Ant 104,
thio-trastuzurmeaty (MO AHAC y-NH Siketakhrt 108 rtrastuzumdh- MCBRMb @O 1 dndithiosdrastuzumab
(HC Al 14C)MG\GRABMMAE106. LOABSL Figure 2l sshows & Rloh of QKnBR:3ipavitiq.cell viability at
3 days versus concentrations of; trastuzumab, thio-anti-CD22 (HC A] 14C-maleimide ketal-Ant 107,
thioanti-CD25(H{E 14E) A &feimide AYHPSEOHE-XR168, {hie RHECC 2 RTTUEY. thiopyridine
hydrazone-An469,iantk CD22 -MiHShketalbAdt 1 amchbdNK, I-150682 frde drtighois previously
reported, trastyzLimab goadestivinhibls the.growth.of Sl:BR:3cellsdrough a cytostatic mechanism.
Non-targeted control ADCs thicranti-CD22HC-ketal-Ant 107 and anti-CD22-NHS-ketal-Ant 110
showed anti-Brlitkrative &EHORSYSRRE aPHEHgHELE dBSSE TR SRy K- Bargetedi®ontrol ADCs
thio-anti-CD22«HGemiataimide: hijtdkazone:Anicd 0B@ndHihioranti:E D22ehethiepyridine-hydrazone-Ant
109 showed equiivalent ptency.for IRIing KRR 3 celharowth. asthe HERZargeted ADCs (Figure
20), indicating lability of hydrazone-linked ADCS. Free drug PNU-159682, administered in tiM
concentration& CAUSHH EHRExIEHy et Al oS d G B a0 69 LT aldeina s pdivi e Bletof BT-474 in
vitro cell viabitity Rind Oays versus caneaptigtionsofi thig-tastuzumabidkE Alldc)maleimide ketal-Ant
102, thio-trastuzumab (HC Al 4C)-maleimide hydrazone-Ant 103, thio-trastuzumab (HE' A]

40 thiopy L o AL s B e Ky R e iat
trastuzumab METDM DT A HIS ltrE3EaZ ulh abF tHICOA R CTVIC - PABIRANAIRE 06, All ADCs
tested showed sigailar.astivity1eeB hniddd, cathRiolferation. Fhinsd rHGHverMMAR1QG:had the lowest

IC50 (0.01 ugimi), while H;ﬁm C”J;}Q"&{E‘ o TrHC maleimideshydrazonecApt 103and
thlo-Tr-HC-thlopyrlcflne;hy razone-Ant 104 restited in‘the greatest amount of p&a‘growth inhibition.

[04701Figurez28rshovis: dplot 61138474 ih Vitfy cBikviabilityedicghdays véksdsrcoicentrations of:
trastuzumab Nbiosanti-C D22 (HC AI4G)-mateinmideketakAntl A4 thioantiGRAZHCAII4C)-maleimide
hydrazone-A&tg;LOS, thio-anti-CD22 (HC Al 1.%%— ;hig}py(rji‘dine__h drazone-Ant 109,

anti-CD22-NHE KRR 18 and PRIO 15 Be S e% drtige Ké%%&%i%ﬁ&“ FapBrtéd" trastuzumab
modestly inhibitstie igrowthob B TeddneellscthiGegiieeey thstatic thethaniss) Nen-targseted control
ADCs thio-antiGDR2-HG-ketalsANt O Ang AntisH B22:NiESHetalAnt A 0nad:pa.anti-proliferative
effect on BT-474 cells. Non-targeted control ADCs thio-anti-CD22-HC-maleimide hydrazone-Ant 108
and thio-antié'ﬁfﬁﬂill-lfhiopyridine-hydrazone-Ant 109 showed equivalent potency for inhibiting BT-474
cell growth astié|HER2-targeted ADG s FiguretR2y; indicatingdabliBlothydrazd nexinked ADCs. Free
drug PNU-159682, administersd.indM:concantrations, catsed gyotoxigity at all doses tested.

104711Figure 24 shows a plot of MCF-7in vitro cell viability at 3 days versus concentrations of:
thio-trastuzuriSH S RIFETH S i A B dhash e (e Al 14C )-naleimide
hydrazone-Ant 103, thio-trastuzum A214C@-I§hiopyridine hyggazone-Ant 104, thio-trastuzumab
(HC All4C)-NHS-ketal-Ant 105, trastuzumab-MCCDMI 101, and thio-trastuzumab (HC Al
14C1-MC-vciPAB-MMAEAOBh:@niyatiios Ty-HEmdigimidexhydrazonesAnt 103 and
thio-Tr-HC-thippwjidine-An, 104, hadhanii-proliferative effects on RER2-low MCF7 cells, indicating
lability of hydrazone-linked ADCs. All other ADCs tested (thio-Tr-HC-vc-MMAE 106, Tr-MCC-DM |
101, thio-Tr-HB HaleimidB-RELIRAFEHY Bndthid 15 KPS L EeM- ARt {681 Had no effect on MCT7 cell
growth. 104721Figure 25 shows a plot of MCF-7 in vitro cell viability at 3 days versus concentrations
of: trastuzumab, thio-anti-CD22 (HC Al 14C )-maleimide ketal-Ant 107 hioanti-CD22 (FIC Al
14C)-maleimide hydrazone-Ant 108, thio-anti-CD22 (HC Al | 4C)- thiopyridine hydrazone-Ant 109,
anti-CD22-NHS-ketal-Ant 110, and PNU-159682 free drug. Consistent with previous reports,
trastuzumab was completely inactive on low ITER2- expressing MCF7 cells. Non-targeted control
ADCs thio-anti-CID22-HC-maleimide-ketalAnt 107 and thio-anti-CD22-NHS-ketal-Ant 110 also did not
inhibit growth of MCF7 cells, indicating lack of drug release from stable ketal linkers. Hydrazone-linked
non-targeted control ADCs 108 and 109 showed anti-proliferative effects on MCP cells, indicating
release of drug from labile hydrazone-linked ADCs. Free drug PNU-159682 administered in 04 doses,
caused cytotoxicity at all concentrations tested



104731Figure 26 shows a plot of doxorubicin-resistant (DoxRes)/HER2 in vitro cell viability at 3 days
versus concentrations of: thio-trastuzumab (14C Al 14C)-maleimide ketalAnt 102, thio-trastuzumab
(HC A | 14C)-maleimide hydrazone-Ant 103, thio-trastuzumab (HC Al 14C)-thiopyridine hydrazone-Ant
104, thio-trastuzumab (HC Al 14C)-NHS-ketal-Ant 105, trastuzumab-MCC-DM 101, and
thio-trastuzumab (HC Al 14C)-MCAT-PAB-MMAE 106. While 106 had no effect and Tr-MCC-DM | 101
had minimal effect on urowth of 1.3o0xRes/HEIC cells, ketal-linked ADC 102 and 105 were active only
at the highest concentrations tested, while_hydrazonelinked ADC 103 and 104 potently inhibited
growth of DoxRes/HER2 cells 10474 ki 27 shows a plot of doxonant (DoxRes)/HER?2 in vitro cell
viability at 3 days versus concentrations! of: trastuzumab, thio-anti-CD22 (HC Al 14C)- maleimide
ketal-Ant 107, thio-anti-CB22{fC AII4{$Wnaleimide hydrazong-Ant 108, thioanti-CD22 (HC Al
14C)-thiopyridine hygrazone-Ant 1Q9,.anticGD22-NHS-ketal-Ant 110, landPNIT-159682 free drug.
Trastuzumab alone -@’@@ : .@ tHa -linked non-targeted control
ADC 107 and 110 inhibitgd grpwttrof DoxRes/HERZCetlsoniy at-the highest concentrations tested,
while hydrazone-I ed%hon“targé&teg control ADC 10,8candc109(;shog/ed potent anti-proliferative activity
on DoxRes/HER?2 cells. Activities if all four non-targeted anti-%ﬁ-Ant control ADC were similar to

HERZ2-targeted thio-Ant ADC (Figure 26). Free drug P611.1-159682, administered in ptM doses,
inhibited growth at all concentratiaps tg . [0475]Figure 28.shows' ay of
doxorubicin-resistant(DoxRes)/HER2 ih vitto cell viability at 3 dayé,ie&Qgs}concentrations of:
thio-trastuzumab (HC All4C)-maleimid kétalAnt 102, thio-trastuzumab (HC Al 14C)-maleimide
hydrazone-Ant 103, thio-trastuzumab (€1 Al 14C)-thiopyridine hydrazone-Ant 104, thio-trastuzumab

(HC Al 14C)-NiiSrketal-Aph. 105, trastuzumaRMCE ML A04.and thio-trastuzumab (HC Al
14C)-MC-vc-PAB-MMAE 106, all administered in the presence of verapamil (10 §$Im . Verapamil

inhibits effluxtdiverse drigd AT F5BE & stfds offetiult-artlgieistant&rdheporter MDR
CPglyeoprotein{RgR)knahichuig highlexpressed on-RoxResER3 cells.dAsiditionofverapamil
rendered the DoxRes/HER?2 cells sensitive to the cytotoxic effects of Tr-MCCDML1 101, indicating that
DM] is a substrate fgf{/{l\[/) 1/RuP. \erapaptihhad no effect on the response to the other .ADCs tested
(102-106), indicating that T?ect of these ADCs are not inhibited by NDR1/PgP.
104761Figure 29 shows a plot-of doxoruBicin-resistant (DoxRes)/HER?2 in vitro cell viability at 3 days
versus concentrations of: trastuzumab, thio-anti-CD22 (HC Al 14C)- de ketal-Ant 107,
thio-anti-CD22 (ICIA114C)-maleimide hydraHzone-Ant 108, thioanti-CD22 (HC All4C)-thiopyridine
hydrazone-Ant 109, ahti-CR22eN I-Ant 110, and Pis/U-159682 free drug, all administered in the
presence of verapamil. All ADCs ested (107-110)Svere equally active in the presence of verapamil
(compare to Figure 27). indicating that thé Ant drug is not a substrate of MDR | /PgP. 104771Table 3
summarizes the ICI50 values (ug/ml) for inhibition of SK-BR-3, BT- 474, MCF7, doxontbicin-resistant
(DoxRes), and doxorubicifi-résista (DoxRes) with verapamil cell proliferation of the test compounds
of Figures 20-29. C iqgféK-BR-S and BT-474 to MCF7, the maleimide-ketal-Ant and
NFIS-ketal-Ant ADC show target-dependent killing whereas hydrazone-linked-Ant ADC show
target-indep::i glled*ut, nonsszvll%cr;[ri\t/h([ae lé‘irjlinfq.n'légbl ;%i{nt itr,otjn{ﬂbititgn_ (g (Slé- R§ BT-474, MCF7,
doxorubicin- eS|st]ant (DoxRes), and doXxorubicin-resistant (DoxRes] With ﬁrérapamil cell proliferation
[0426] Z is an optional spacer selecied from —CHCIO—, —CHCOWNR(C,-Cha

alkylenej—, and the structures:
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Test compound IC50 tug/m1) 51S-BR-3 Figs 20. 21 1050 (uguni) BT-474 Figs 22, 23 1 IC50 (ug./m1)
MCF7 Figs 24, 25 IC50 (lig/nil) Adr-res IIER2 Figs 26, 27 ICSO Big/mil) Adr-res IIER2 + veranarnil
Figs 28, 29 thio-trastuzurnab (HE Al 146)-maleirnicie ketal-Ant 102 0 00141 0.0341_ 1.5

O

[6421] Ris H, Ci—C iz alkyi, or CeCyy arvi;

j0422] R' and R are independently selected from an amino acid side chain;

j0423] Z'is selected from —(C —Cyz alkylene-, (Co—Cy alkenyleney—, ~(Co—Cy
alicynyiene)—, and —~(CHCH, O,

[0424) mis 0ori;

{0425] nislto6:and

10426} p is an integer from | 10 8.

0427} Formula I compounds inchude all mixtures of variously leaded and attached
antibody-drug conjugates where 1, 2. 3,4, 5, 6. 7, and & drug moieties are covalently attached

to the antibody.

10428} Exemplary embodiments of antibody-drug coniugates include:
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0.284 1 | thiparvistuzumah WE Al 14C kmaieimide hydrazone-Ant 103 thio-trastuzumab (HE A 1
14E)-thiopyridine hydrazone-Ant 104 0.0022 0.005 0.032 0.0897 0.1102 0.005 0.009 0.005 0_1390
0.014 thuEtrastuzumah (HE Al 14(3)-NHS-ketal-Ann HIS

O
O H O
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G
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HN

07 NHy MC-val-cit-PAR

NH; MPEG-val-cit-PAR

[6429] where A, 1s a divalent unit, such as MC (maletmidocaproyly, MP
(malcimidopropancyl) or MPEG (2-(2-(2-(2.5-dioxo-2 5-dihydro- 1 H-pyrrol-1-
vliethoxyiethoxyjacetvl), capable of linking an antibody (Ab) to an amine acid unit, such as
valine-citrutline: and Y, is a divalent umit, such as PAB (para-aminobenzyloxycarbonyl)
which Hnks an amino acid unit to the drug moiety (D) when an amino acid unit is present. In
other embodiments, A, links Y, directly 1o the drug moiety when the amino acid unit is

zbsent, In other embodiments, the Y, unit links directly the drug moiety to the antibody unit



0.014 0.0369 _ 5.662 0.4 trastuzumab-MCC-DMI 101 0.0032 0.0287 - ___ 0.021 thio-trastuzinnab (HE
Ali4C)-ME-vc-PABMMA14 106 0.0036 0.0075 1 trastuzuniab ..,..

when both the amino acid unit and the A, unit are absent,

10430] Exemplary antibody-disuifide linker drug conjugates are represented by the
struciures:
ﬁ

D—CH,CH-S-S-CH,CH,CNH— Ab
0
D==CH,CH(CH3)-S-S-CH(CH, JCHoCH,CNH— Ab
O

D—CH5C(CHz)3-S-S-CH(CH3)CHoCHACNH=- Ab

16431} The disuifide linker SPP may be constructed with linker reagent N-
succinimidyl 4-(2-pyridylthio} pentancate.

10432 The antibody-drug conjugates of formula (T} and the compounds of the
formutla (17} include all cnantiomers, diastereamers, isomerically enriched, racemic mixtures,
isotopicaily labelled and isctopically enriched forms (e.g. “H. 'H, "C. "N, and protecied
forms thercof.

10433} Not to be limited by any particular mechanism of action, the antibody-drug
conjugates of formula (1) and the compound of the formula (1) of the present invention may
be useful therapeutic agents since they contain an acetalic bond or a hydrazone bond, which
reieases the parent drug (1) upon hydronium-ion-catalyzed hydrolysis or " vivo" enzymatic
cleavage. It is well known that in malignant tumors there is a high rate of glycolysis
compared to normal tissue, causing an ingrease n the production of lactate and thus a
decrease of the pH in the tumor see: B, M. Rauen et al., Z. Naturforsch, Teil B, 23 (1968)
1461, The invention affords a two level specificity of action of the compounds, the first one
consisting in a preferential locahzation of the contugate in the wmor tissue by means of
antigenic recognition, and the second one consisting in a preferential release of the drug in its
active form in the tumor tssue by means of preferential acidic cleavage. While not limiting
the scope or utility of the compositions or methods of the invention, the acid-sensitive acetal
linkers described herein may be cleaved in vivo under localized or svstemic acidic conditions,
thus separating the targeting antibody from the drug molety,

10434 The conjugates produced according to the methods described are characterized
following different chemical-physical methods. The retention of the original molecular

weight and the lack of aggregate formation may be assessed by chromatographic gel filtration



_ _IF I thio-ann-CD22 (HE Al 14C)- | inaleimide ketal-Ant 107 1 588 _ 4.827 2.541 - | thio-anti-ED22
(IE Al 14W- maven-nide hydrazone-Ann 108 0,0025 0.049 0.0437 11 0.005 1 048)6 thio-anti-CD22
(HE A1140- thi opyri dine hydrazone-Ant Inc

procedures (Yu, D, S etal., ] Urol. 140, 415, 198K} with simultancous and independent

detection of anthracycline and antibody at different wavelengths, and by gel electrophoretic
methods. The overall charge distribution of the compounds obtained may be assessed by
chromatographic ion exchange methods. The anthracycline concentration may be assessed by
spectrophotometric titration against a standard calibration curve obtained from the parent
anthracychine. The protein concentration may be assessed by colorimetric assays such as the
bicinchonic acid assay (Smith, P. K. et al,, Anal. Biochem. 150, 76, 1985} or the Bradford
dye assay {Bradford. M. M., (1976} Anal. Biochem. 72:248;. The antigen binding activity
retention of the antibodies, after the conjugation procedures. may be assessed by an ELISA
method (Yu, DS etal, J Urol 140, 415, 1988] and by cytofluorimetric methods (Gallego,
Joetal, Int. I Cancer 33, 737, 1984). The acid sensitivity of the conjugate may be evaluated
by chromatographic methods after incubation of the compounds in suitabie buffered

solutions.
DRUG LOADING

10435] The drug loading is represented by p in an antibody-drug conjugate molecule
of Formula 1, the average number of anthracyeline derivative drugs per antibody. Drug
loading may range from 1 to & drugs (D) per antibody (Ab), L.e. where 1. 2,3, 4. 5.6, 7, and &
drug moieties are covalently attached to the antibody. Compositions of ADC of Formula [
mciude collections of antibodies conjugated with a range of drugs. from 10 8. The average
number of drugs per antibody in preparations of ADC from conjugation reactions may be
characterized by conventional means such as mass spectroscopy, ELISA assay,
electrophoresis, and HPLC. The quantitative distribution of ADC in terms of p may also be
determined. By ELISA, the averaged value of p in a particular preparation of ADC may be
determined (Hambiett et al {2004} Clin. Cancer Res. 1(:7063-7070; Sanderson et al (2005)
Clin. Cancer Res. }1:843-852). However, the distribution of p (drug) values is not
discernible by the antibody-antigen binding and detection limitation of ELISA. Also. ELISA
assay for detection of antibody-drug conjugates does not determine where the drug moietics
are attached to the antibody, such as the heavy chain or ight chain fragments, or the
particular amino acid residues. In some instances, separation, purification, and
characterization of homogeneous ADC where p is a certain value from ADC with other drug
loadings may be achieved by means such as reverse phase HPLC or electrophoresis.

{0436] For some antibody-drog conjugates. p may be limitzed by the number of

attachment sites on the antibody. For example, an antubody may have only one or several



0.011 0.1331 0.1367 (4015 0.015 11 104781The anti-proliferative effects of antibody-drug conjugates
of Formula Ic (Table 6) were measured by the CellTiter-Glok Assay (Example 9) against CD22
positive, B-lymphoma cell lines: BJAB, GRANTA, DoHH2 and SuDHL4 in 3 day continuous exposure
studies. turkat cells (CD22 negative) were treated with the antibody-drug conjugates as a negative
control. [0479]Table 4 summarizes the ICso values (uffiml) for inhibition of WAR, GRANTA, DoHH2
SuDEIL4 and Jurkat cell lines by test antibody drug conjugate compounds in3 day continuous
exposure studles T e(}ﬁ‘{,t I-CD22 antibody- conju 0 showe potent cell killing

0‘1 S, O Mgy nave Lél 3¢ OF \C’V Fsutjfo {Cﬁ!ﬁﬁ E(g

effects. Slgnﬁrcaﬁ]tmcellll was observe neg ative contr Anfibo y drug conjugates
102-105. slgﬁiﬁwhtué@thdnmbcm@@bgéwéﬁiwmlamﬁr@zﬁg@@mm@dydr@”gzmmugates 107-110 on

CD22 negativedutkatcelis:liable 4 celllinesin vitraiinhibition.of BIAB, RANT A LREHH2 SUDHLA
and lurkat test ADC thin-Das-RI:nunC Al]1(}-malelm.jde ketal-Ant 102

Conjugates.
[0437] Typically, fewer than the theoretical maximuom of druy moleties are
conjugated 1o an antibody during a conlugation reaction. An antibody may comain, for
exampie, many lysine residues that do not react with the drug-linker intermediate (D-1) or
linker reagent. Only the most reactive lysine groups may react with an amine-reactive Hnker
reagent. Also, only the maost reactive cysteine thiol groups mayv react with a thiol-reactive
linker reagent. Generally. antibodies do not contain many, if any, free and reactive cysteine
thiol groups which may be linked 10 a drug moiery. Most cysteine thiol residues in the
antibodies of the compounds exist as disulfide bridges and must be reduced with a reducing
agent such as dithiothreitol (DTT} or TCEP, under partial or total reducing conditions.
Additionally, the antibody must be subjected t¢ denaturing conditions to reveal reactive
nucleophilic groups such as lvsine or cysteine. The loading (drug/antibody ratio} of an ADC
may be controlled in several different manners, including: (i) Hmiting the molar excess of
drug-linker intermediate (D-L) or linker reagent refative 10 antibody, (i1} limiting the
conjugation reaction time or temperature, and (111} partial or limiting reductive conditions for
cysteine thiol modification.

[0438] Cystelne amino acids may be engincered at reactive sites in an antibody and
which do pot form intrachain or imzrmolecular disuffide inkages (US 75215410), The
engineered cysteine thiols may react with linker reagents or the drug-linker reagents of the
present mvention which have thiol-reactive, electrophilic groups such as maleimide or alpha-
halo amides to form ADC with cysteine engineered antibodies and the anthracveline
derivative drug motetics. The location of the drug moiety can thus be designed, controlled.
and known. The drug loading can be controlled since the engineered cysieine thiol groups
typically react with thiol-reactive linker reagents or drag-Tinker reagents in high yieid.
Engineering an IgG antibody to mtroduce a cysteine amino acid by substitution at 2 single
site on the heavy or Hght chain gives two new cysteines on the symmetrice! antibody. A drug
loading near 2 can be achieved and near homogeneity of the conjugation product ADC.
{6439 Where more than one nucleophilic or electrophilic group of the antibody
reacts with a drug-hnker intermediate. or linker reagent followed by drug moiety reagent,
then the resulting product is & mixture of ADC compounds with a diseribution of drug

1 i

moictics attached 10 an antibody, e.g. 1. 2. 3, ete. Liquid chromatography methods such as



thin-ffastuzumah (BC -r All 40-malenuide hydrazone-Ant 103 0.2053

polymeric reverse phase (PLRP) and hydrophobic interaction (HIC) may separate compounds
in the mixture by drug Joading value, Preparations of ADC with & single drug loading value
(i may be 1solated, however, these single loading value ADCs may suill be heterogeneous
mixtures because the drug moleties may be attached, via the [inker, at different sites on the
antibody.

{0440] Thus the antibody-drmg conmjugate compositions of the invention include
mixtures of antibody-drug conjugate compounds where the antibody has one or more
anthracychine derivative drug moietics and where the drug moieties may be attached to the

antibody at various amino acid residues,
PREPARATION OF ANTIBODY-DRUG CONJUGATES

[0441] The ADC of Formula | may be prepared by several routes, employing oreanic
chemistry reactions, conditions, and reagents known to those skilled in the art, including: (13
reaction of a nucleophiiic group or an electrophilic group of an antibody with a bivalent
Inker reagent, to form antibody-linker intermediate Ab-L. via a covalent bond., followed by
reaction with an activated drug moiety reagent | and (2 reaction of a nucleophilic group or an
clectrophilic group of a drug molety reagent with a linker reagent, to form drug-linker reagent
D-L. via & covalent bond. followed by reaction with the nucleophilic group or an electrophilic
group of an antibody. Conjugation methods (1Y and (2) may be employed with a variety of
antibodies, drug moteties, and Hinkers 1o prepare the antibody-drug conjugates of Formula 1
[0442] Nucleophilic groups on antibodies include, but are not imited to: (i) N-
termunal amine groups. (11} side chain amine groups, e.g. tvsine, (111} side chain thiol groups.
e.g. cysteine, and (iv) sugar hvdroxyl or amino groups where the antibody is glycosylated.
Ammine, thiol. and hydroxyl groups are nucleophilic and capable of reacting to form covalent
bonds with electrophilic groups on linker moieties and linker reagents including: (1) active
esters such as NHS esters, HOBt esters, haloformates, and acid halides; (il alkyl and benzyl
Certain antibodies have reducible interchain disulfides, 1.e. cysteine bridges. Antibodies may
be made reactive for conjugation with linker reagents by treatment with a reducing agent such
as DTT (Cleland's reagent, dithiothreitoly or TCEP {tris(2-carboxvethyliphosphine
hydrochloride; Getz ot al (1999} Anal. Biochem. Vol 273:73-80; Soltec Ventures, Beverly,
MAS. Each cysteine disulfide bridge will thus form, theoretically, two reactive thiol
nucieophiles. Additional nucleophilic groups can be introduced into antibodies through the

reaction of fysines with 2-iminothiolane {Traut’s reagent) resulting in conversion of an amine

L u]
2]



into a thiol.

[0443]} Antibody-drug conjugates nray also be produced by maodification of the
antibody to introduce electrophilic moieties, which can react with nucleophilic substituents
on the linker reagent or drug. The sugars of glvcosvlated antibodies may be oxidized. e.g.
with periedate oxidizing reagents, to form aldehyde or ketone groups which may react with
the amine group of linker reagents or drug moieties. The resulting imine Schiff base groups
may form a stabie linkage. or may be reduced. e.g. by borohvdride reagents 1o form stable
amine linkages. In one embodiment, reaction of the carbohydrate portion of a glvcosvlated
antibody with either galactose oxidase or sodium meta-periodate may yield carbonyl
(aldehvde and ketone) groups in the protein that can react with appropriate groups on the
drug {Hermanson. G.T. (1996) Bioconjugate Techmques: Academic Press: New York, p 234-
2423, In another embodiment, proteins containing N-terminal serine or threonine residues
can react with sodium meta-periodate, resulting in production of an aldehyde in place of the
first amino acid (Geoghegan & Stroh, (1992) Bioconjugate Chem. 3:138-146, US 33628523,
Such aldehyde can be reacted with a drug moiety or linker nucleophile.

[0444] Likewise, nucleophilic groups on a drug moiety include, but are not limited to:
amine, thiol, hydroxyl, hvdrazide, oxime, hydrazine, thiosemicarbazone, hvdrazine
carboxyiate, and arvihvdrazide groups capable of reacting 1o form covalent bonds with
electrophiiic groups on linker meieties and Hinker reagents including: (1) active esters such as
NHS esters, HOBt esters, haloformates, and acid halides; (i1} altkvi and benzyl halides such as
haloacetamides: (iiiy aldehydes. ketones. carhoxyl, and maleimide groups. Reactive
nucleophilic groups may be mtroduced on the anthracycling derivative compounds by
standard functional group interconversions. For example, hydroxyl groups may be converted
to thiol groups by Mitsunobu-type reactions, to form thiol-modified drug compounds.

{0445] The antibody-drug conjugates in Table 2 were prepared according to the
described methods in the Examples and tested for efficacy by in vitro cell proliferation assay

and in vivo tumor xenograft growth inhibition.
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Table 2

Antibody-drug conjugates

MNo.

ADC formula

Figures

Linker-drug

AR

141

Tr-MCC-DMI

12-26,
22,24,
26, 28,

3]

SMCC-DMI

14

thio-TIC-Tr- maleimide-ketal-Ant

12-13,
2224,
26, 78,
36,31

12
—

i3

thio-11C-Tr- maleimide-hvdrazone- Ant

{215,
26,22,
24,26,

28, 30

1753
[

]

N

104

thio- HC-Tr- thiopyridine-hvdrazone- Amt

1e-20,
22, 24,

26, 28

igs

Uro-BC-Tr- NHS-ketai-Anm

i6-20,
22,24,

20,28

16

thio-HC-Tr-MCve-PAR-MMALE

20 22,
24, 26,
28

MC-ve-PAB-MMAIL

167

thio- HC-ami-CD22- maleimide-ketal- Ani

[ R ]
Lt e 12 12
o)

8]

Loy 1.2
B :)|

[
s
-

108

tuo-HC-anti-C D22 - malemmede hydrazone- Ase

21,23,
2527

2930

n
(28]

1Y

thio-FIC-anu-CI322- thiopyvridine-hvdrazone-Ant

212

252

116

anti-CE22-NHS-kewl-Am

t2 b 13 e
Z 2w
ST
bt T
3 1 B

thoe-HC-ant-CD22-MC-ve-PAR-MMAE

MC-ve-PAB-MMAL

£94

thio-HC-anti-steap | -MC-ve-PAB-MMAE

]

MC-ve-PAB-MMAL

thie-HC-anti-steap | -maleimide-ketal- Ant

51

165

* DAR = drug/antibody ratio average
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'‘Annan OK A | 14C)-thiopyridine hvdraz.one-Ant 704

SCREENING FOR ANTIBODY-DRUG CONJUGATES (ADC) DIRECTED AGAINST
TUMOR-ASSOCIATED ANTIGENS AND CELL SURFACE RECEPTORS

HIEET Assay methods for detecting cancer cells comprise exposing cells to an
antibody-drug conjugate compound, and determining the extent of binding of the antibody-
drug comjugate compound to the cells. Formula | ADC compounds which are identified in
the animal models and cell-based assays can be further tested in tumor-bearing higher
primates and human clinical trials.

10447} Transgenic animals and cell lines are particularly useful in screening antibody-
drug conjugates (ADC) that have potential as prophylactic or therapeutic treatments of
diseases or disorders involving overexpression of tumor-associated antigens and cell surface
receptors, e.g. HER2 (US 6632979). Screening for a useful ADC may invelve administering
candidate ADC over a range of doses to the ransgenic animal, and assaying at various time
points for the effect(s) of the ADC on the disease or disorder being evaluated. Alternatively,
or additionally, the drug can be administered prior to or simubtancously with exposure 10 an
inducer of the discase, if applicable. Candidate ADC may be screened serially and
individually, or in paraile] under medium or high-throughput screening format. The rate at
which ADC may be screened for utility for prophvlactic or therapeutic treatments of discases
or disorders is limited only by the rate of synthesis or screening methodology. including
detecting/measuring/analysis of data.

{0448} One embodiment 1s a screening method comprising {a) transplanting cells
from a stable breast cancer cell line into a non-human animal, (b) administering an ADC drug
candidate 10 the non-human animal and (¢) determining the ability of the candidate to mhibit
the formation of tumors from the transpianted cell line, The nvention also concerns
method of screening ADC candidates for the treatment of a disease or disorder characterized
by the overexpression of a receptor protein comprising (a) contacting cells from a stabie
breast cancer cell line with a drug candidate and (b) evaluating the ability of the ADC
candidate to inhibit the growth of the stable cell line.

{1449] One embodiment 1s a screening method comprising (a) contacting cells from a
stable breast cancer cell line with an ADC drug candidate and (b) evaluating the ability of the
ADC candidate to induce cell death, induce apoptosis. block heregulin binding, block ligand-
stimulated tvrosine phosphorylation, or block ligand activation of HER2. Another
embodiment the ability of the ADC candidate 10 is evaluated. In another embodiment the
ability of the ADC candidate to 18 cvaluated,

16450] Another embodiment is a screening method comprising (a) adminisiering an
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ADC drug candidate to a transgenic non-human mamynal that overexpresses, e.g. in its

mammary gland ceils, a native human protein, ¢.g. HER2 or a fragment thercof, wherein such

the native human protein or a fragment thercof having the biological activity of the native
human protein, operably linked to transeriptional regulatory sequences directing iis
expression, and develops a tumor. Candidate ADC are screened by being administered to the
fransgenic amimal over a range of doses, and evaluating the animal's physiclogical response to
the compounds over time. Administration may be oral, or by suitable injection, depending on
the chemical nature of the compound being evaluated. In some cases, it may be appropriate 1o
administer the compound in conjunction with co-factors that would enhance the efficacy of
the compound. If celi lines derived from the subject transgenic animals are used to screen for
compounds useful in treating various disorders associated with overexpression of cortain
tumor-associated antigen proteins or cell surface receptors, e.o. HER2-overexpression. To
wdentify growth inhibitorv ADC compounds that specifically target HER2, one may screen
for ADC which mhibit the growth of HER2-overexpressing cancer cells derived from

transgenic animats (US 5677171
IN VITRO CELL PROLIFERATION ASSAY

{0451 Generally, the cvtotoxic or cvtostatic activity of an antibedy-drug conjugate
{ADC) s measured by: exposing mammalian cells having tumor-associated antigens or
receptor proteins t¢ the antibody of the ADC in a cell culture medium; culring the cells for
a period from about 6 hours o about 5 days; and measuring cell viability. Cell-based in virro
assays may be used to measure viability, Le. proliferation (ICs). cyvtotoxicity (ECsq), and
mduction of apoptosis {caspase activation) of the ADC. The CellTiter-Glo™ Luminescent
Cell Viability Assay 1s a commercially available (Promega Corp., Madison, WI,
homogencous assay method based on the recombinant expression of Coleopiera huciferase
(US 3583024; US 3674713; US 37006707, This cell proliferation assay determines the
number of viable cells in culture based on quantitation of the ATP present, an indicator of
metebolically active cells (Crouch ef al (19935 1. Immunol. Meth. 16(:81-8%: 11S 6662677,
The CeliTiter-Glo™ Assay is conducted in 96 well format, making it amenable to automated
high-throughput screening (HTS) (Cree et al (1995 AntiCancer Drugs 6:398-404). The
homogeneous assay procedure involves adding the single reagent {Cell Titer-Glo" Reagent)
directly to cells cultured in serum-supplemented medium. Cell washing, removal of medium

and multiple pipetting steps are not required. The system detects as few as 15 cells/weli in a



384-well format in 10 minutes after adding reagent and mixing.

0452 The gvaluation of the retention of cvtotexicity of conjugates in comparison
with the parent drug may be assessed by a test based on the quamification of ATP. AZT7RO
human ovartan and MCF7 human breast cancer celis (1230 celis/well) were seeded in white
384 well-plates in complete medium (RPMIT1640 or EMEM plus 10% Fetal bovine serum)
and treated with compounds dissolved in (0.1% DMSOQ, 24h afier seeding, The cells were
incubated at 37°C and 5 % CO2 and after 72 hours the plates were processed using CellTiter-
Glo assay (Promega} following the manufacturer’s instruction.

{0453] CellTiter-Glo 1 a homogenous method based on the guantification of the ATP
present, an indicator of metabolically active celis. ATP is quantified using a system based on
luciferase and D-luciferin resulting into light generation. The luminescent signal ig
proportional to the number of cells present m culture. Briefly, 25 pl/well reagent solutions
were added 1o each well and after 5 minutes shacking microplates were read by a
luminometer. The luminescent signal s proportional to the number of cells present in culture,
[0454] The anti-proliferative effects of antibody-drug conjugates of Formula ic
(Table 6} were measured by the CeliTiter-Glo™ Assay (Example 9) against the HER2
expressing tumor cell fines in Figures 8-29 in 3 day continuous exposure studies.

[0455] Figure ¥ shows & plot of SK-BR-3 in vitro cell viability at 3 davs versus
concentrations of: free drug PNU-159682 continuous exposure, PNU-159682 1 hr incubation,
linker drug: NHS-ketal-Ant 50, linker drug: maleimide-ketal-Ant 51, linker drug: maleimide-
hydrazone-Ant 52, and linker drug: thiopyndine-hvdrazone-Ant 83, The HER2 expression
level of SK-BR-3 cells 18 3+ SK-BR-3 cell proliferation was most potently inhibited by
continuous exposure to PNU-159682. Brief {1 hr) exposure also effectively inhibited growth
of SK-BR-3 cells. Hvdrazone-linked Ant 52 and 83 were less potent than free Ant, while

ketal-linked Ant 36 and 51 linker drug intermediates showed minimal anti-proliferative

activity.
[8456] Figure 9 shows a plot of BT-474 in vitro cell viability at 3 days versus

concentrations oft free drug: PNU-159682 continuous exposure, free drug: PNU-T139682 1 hr
incubation, linker drug: NHS-ketal-Ant 80, linker drug: maleimide-ketal-Ant 31, linker drug;
maleimide-hvdrazone-Ant 52, and hinker drug: thiopyridine-hvdrazone-Ant 33, The HER2
expression level of BT-474 cells 1 3+ BT-474 cell proliferation was most potently inhibited
by continuous exposure to PNU-159682. Brief {1 hr) exposure also effectively inhibited
growth of BT-474 cells. Hydrazone-hnked Ant 82 and 53 showed minimal anti-proliferative

activity, while ketal-linked Ant 538 and 51 were inactive.



(64571 Figure 10 shows a plot of MCF7 in vitro cell viability a1 3 days versas
concentrations of: free drug: PNU-139682 continuous exposure, free drug: PNU-159682 1 hr
incubation, hnker drug: NHS-ketal-Ant 30, linker drug: maleimide-ketal-Ant 51, Hinker drug
maleimide-hvdrazone-Ant 52, and linker drug: thiopyridine-hydrazone-Am 53, MCF7 cell
proliferation was mast potently inhibited by continuous exposure to PNU-159682. Brief (1
hr) exposure also effectively inhibited growth of MCF7 celis. Hydrazone-linked Ant 52 and
53 showed minial anti-proliferative acuvity, while ketal-linked Ant 56 and 31 were inactive.
10458} Figure 11 shows a plot of doxarubicin-resistant (DoxRes) HER2 in vitro cell
viability at 3 days versus concentrations of: free drug: PNU-159682 continuous exposure,
free drug: PNU-159682 1 hr incubation, linker drug: NHS-ketal-Ant 50, linker drug:
maiemmide-ketal-Ant 51, linker drug: maleimide-hvdrazone-Ant 52, and linker drug;
thiopyridine-hydrazone-Ant 53, The HER2 expression level of DoxRes HER2 cells s 3+,
with high PgP/MDR1. DoxRes/HER2 cell profiferation was most potently inhibited by
continuous exposure to PNU-159682, Brief (1 hr) exposure also effectively inhibited growth
of AdrRes/HER2 cells. Hydrazone-linked Ant 52 and 33 were less potent than free Ant,
while ketal-tinked Ant 50 and 51 showed minimal anti-proliferative activity. The DoxRes
HerZ cell line 15 also known as "AdrRes Her2",

[0459] Figure 12 shows a plot of SK-BR-3 in vitro cell viability at 3 davs versus
concentrations of! rastuzumab, trastuzumab-MCC-DMT1 101, thio-trastuzumab (HC A114C)-
maleimide ketal-Ant 102, and thio-trastuzumab (HC A174C y-maleimide hydrazone-Ant 103,
Thio-Tr-HC-maleimide-hydrazone-Ant 103 showed the most potent anti-proliferative activiry
on SK-BR-3 celis. Thio-Tr-HC-maleimide-ketal-Ant 102 and Tr-MCC-DM1 101 were
equally potent in terms of [Csq, but treatment of SK-BR-3 cells with 102 resulted in greater
cell killing than 101, All conjugates tested were more potent than trastuzumab,

[6466) Figure 13 shows a plot of BT-474 in vitro cell viability at 3 days versus
concentrations of! trastuzumab, trastuzumab-MCC-DM1 101, thic-trastuzumab (HC A114CH-
maleimide ketal-Ant 102, and thio-trastuzumab (HC A114C»maleimide hydrazone-Ant 103,
Thio-Tr-HC-maleimide hydrazone-Ant 183 showed the most potent anti-proliferative activity
on BT-474 cellis. Thio-Tr-HC-maleimide-ketal-Ant 102 and Te-MCC-DM1 161 were equally
potent in inhibiting growth of BT-474 cells. All conjugates tested were more potent than
trastuzumab.

{0461} Figure 14 shows a plot of MCF-7 in viwo cell viability at 3 days versus
concentrations of: trastuzumab, trastuzumab-MCC-DM1 101, thio-trastuzumab (HC A114C)-

~ [P

malcimide ketal-Ant 182, and thio-trastuzumab (HC A114C-malcimide hydrazone-Ant 103,



The HERZ expression level of MCF7 cells is normal, Thio-Tr-HC-maleimide-hvdrazone-Ant
103 showed potent anti-proliferative activity on the Her2-nommal MCF7 cell line.
Trastuzumab. Tr-MCOC-DMT 181 and thio-Tr-HC-maleimide-ketal-Ant 162 were not sctive
on MCF7T cells.

[6462] Figure 15 shows a plot of doxorubicin-resistant (DoxRes) HERZ in vitro cell
viability a1 3 days versus concentrations of: trastuzumab, rastuzumab-MCC-DM1 101, thio-
trastuzumab (HC A114C-maleimide ketal-Amt 102, and thio-trastuzumab (HC A114C)-
maleimide hydrazone-Ant 163, Thio-Tr-HC-maleimide-hydrazone-Ant 183 showed potent
anti-profiferative activity on DoxRes/HER2 cells, which express high levels of both HER2
and the multi-drug resistance transporter MDR1/PgP. Thio-Tr-HC-maleimide-ketal-Ant 103
was active only at the two highest concentrations tested (3.3 and 10 ug/ml) whereas Tr-MCC-
DM 181 and frastuzumab showed minimal activity on this cell line,

10463] Figure 16 shows a plot of SK-BR-3 in vitro cell viability at 3 days versus
concentratioms of anti-CD22 NHS ketal-Ant 11, trastuzumab, trastuzumab-MOC- DM 101,
and thio-trastuzumab (HC A114C-NHS-ketal-Ant 108, Thio-Tr-HC-NHS-ketal-Ant 105 and
Tr-MCC-DM 1 161 showed equivalent potency on SK-BR-3 cell proliferation in terms of
FCso: with 185 treatment resulting in greater cell killing. The non-targeted control anti-CD22-
NHS-ketal-Ant 116 also showed potent anti-proliferative activity on SK-BR-3 cells. All
conjugates tested were more potent than trastuzumab.

[04064] Figure 17 shows a plot of BT-474 in vitro cell viability at 3 days versus
concentrations of: ami-CD22 NHS ketal-Ant 116, trastuzumab, trastuzumab-MCC-DMT 161,
and thig-trastuzumab (H{T ATTH4C)-NHS-ketal-Ant 165, Thio-Tr-HC-NHS ketal-Ant 105
showed the most potent anti-proliferative activity on BT474 cells. Treatment with Tr-MCC-
DM also resulted in growth inhibition of BT-474 cells. The non-targeted control anti-
CD22-NHS-ketal-Ant 118 showed potent anti-proliferative effects on BT-474 cells, Al
conjugates tested were more potent than trastuzumab,

[465] Figure 18 shows a plot of MCF-7 1n vitro cell viability at 3 days versus
concentrations of! anti-CD22 NHS ketal-Ant 110, trastuzumab, trastuzumab-MCC-DM1 101,
and thio-trastuzumab (HC A1 14C-NHS-keml-Ant 1088, Thio-Tr-HC-NHS-ketzl-Ant 105
and anti-CD22-NHS-ketal-Ant 110 showed equivalent activity on low HERZ-expressing
MCF7 cells. Trastuzumab and Tr-MCC-DMT 101 were not active on MCF7.

[0466] Figure 19 shows a plot of doxorubicin-resistant { DoxRes) Her2 in vitro cell
viability at 3 days versus concentrations of: anti-CD22 NHS ketal-Ant 114, trastuzumab,

frastuzumab-MCC-DM1 181, and thio-trastuzumab (HO AVH4CRNHS-ketal-Ant 105, Thio-

(el
!
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Tr-HC-NHS-ketal-Ant 105 and anti-CD22-NHS-ketal-Ant 116 showed equivalent activity on
DoxRes/HERZ cells, Tr-MCC-DMI 181 showed modest acuivity, and trastuzumab had no
effect on DoxRes/HERZ

j0467] Figure 20 shows a plet of SK-BR-3 in vitro cell viability at 3 days versus
concentrations of: thio-trastuzumab (HC A1 14O maleimide ketal-Ant 102, thio-trastuzumab
{HC A114C)-malemmide hydrazone-Ant 103, thio-trastuzumab (HC A114C-thiopyridine
hydrazone-Ant 104, thio-trastuzumab (HC A114C)-NHS-keral-Ant 1058, trastuzumab-MCC-
DM 1 161, and thio-trastuzumal (HC AT14CWMCove-PAB-MMAE 106.

j0468] Figure 21 shows a plot of SK-BR-3 in vitro cell viability at 3 days versus
concentrations of: trastuzumab. thic-anti-C22 (HC A114C)-maleimide ketal-Ant 107, thio-
anti-CD22 (HC A114C)-maleimide hydrazone-Ant 108, thic-anti-CD22 (HC A114C)-
thiopyridine hvdrazone-Ant 109, anti-CD22-NHS-ketal-Ant 118, and PNU-159682 free drug.
As previcusly reported. trastuzumab modestly inhibits the growth of SK-BR-3 cells through a
cytostatic mechanisim. Non-targeted control ADCs thic-anti-CD22-HC ketal- Ant 167 and
anii-CD22-NHS-ketal-Ant 110 showed anti-proliferative activity only at the highest doses
tested. Non-targeted control ADCs thio-anti-CD22-HC-maleimide hydrazong-Ant 108 and
thig-anti-CD22-H-thiopyridine-hydrazone- Ant 109 showed equivalent potency for inhibiting
SK-BR-3 cell growth as the HERZ-targeted ADCs (Figure 20y, indicating labifity of
hydrazone-hinked ADCs. Free drug PNU-159682, administered in uM concentrations,
causcd cytotoxicity at all doses tested.

10469 Figure 22 shows a plot of BT-474 in vitro cell viability at 3 davs versus
concentrations of: thio-trastuzumab (HC A114C)-maleimide ketal-Ant 102, thio-trastuzumab
(HC A1 14Cmaleimide hydrazone-Ant 103, thio-trastuzumab (HC A114C-thiopyriding
hydrazone-Ant 104, thio-trastuzumab (HC A114C)-NHS-ketal-Ant 185, trastuzumab-MCC-
DM 161, and thio-trastuzumab {HC A114C-MCve-PAB-MMAE 106. Al ADCs tested
showed simtlar activity on BT-474 cell profiferation. Thio-Tr-HC-ve-MMAE 186 had the
lowest [Cq; (0.01 pug/ml), while treatment with thio-Tr-HC-maleimide-hydrazone-Ant 103
and thio-Tr-HC-thiopyridine-hydrazone-Ant 104 resulted in the greatest amount of total
growth inhibition,

[0470] Figure 23 shows a plot of BT-474 in vitro cell viability at 3 days versus
concentrations oft rrastuzumab, thio-anti-CD22 (HC A4 -maleimide ketal-Ant 167, thio-
anti-CD22 (HC A1 14C-maleimide hydrazone-Ant 108, thio-anti-CD22 (HC A 11405
thiopyridine hydrazone-Ant 1689, anti-CD22-NHS-ketal-Ant 110, and PNU-139682 free drug.



thin-anti-0'322 (HC Al 14(3)-rnaleirrude hydrazone-Ant 108 100312 [.28 N 10-6 tIVO SERUM
CLEARANCE AND STABILITY IN MICE [0480]Serum clearance and stability of ADC may be
investigated in nude, naive (without tumors received by exogenous grafts) mice according to the
procedures in Example A difference in the amount of total antibody and ADC indicates cleavage of the
linker and separation of the antibody from its drug moiety. 104811Stability of the conjugates was
studied using HPLC analysis. The conjugate was incubated in ammonium acetate buffers at pH 4 and
5.2 at 37 C. Each srolu_}iion was then taken periodically.and applied to.an HPLC column using a method
reported abos PTHE Aot Sf ARSI 8 SEd FrHMH We Soritighte was' detslinateinid expressed
as percent ofreleasediwiaterial. WiViVOEEFICACY[04824The€ thérapeutic-effettdfitde antibody-drug

conjugate (ARG)gompaunds and,thedmprevement ot their therapeutic efficacy in,gomparison with the
parent drug, were assessed in animal models of human transplanted tumors. Mice bearing xenografts

of human turifGFe Wer8 freatBl with 8liiraple-ddseS T Etbhsat ey Lottt & o rPNU-159682 free
drug, and nakéx ahtithagy rdinedrtdimzdasas; bitckthe dumpigrowshuvas fiecottechand ecompared in the
different treatment, grpUPF.Frigures 30:32.shawie eficacy:of the antibogdy-drug copiygates of

Formula Ic by xenograft tumor inhibition in mice. ‘:’LQ4831The efficacy of the antibody-drug conjugates
of the inventidR Rialf Beie ASLrdd it vive By s EsIhitinY segrams o xersgrafteoficantericells or
primary tumars:éa €edents and treating the tumors with ADC according to the procedures of Example

12. Variable ggsults are to.be expected depe qin.gF.gn.the_ cell line, the specificity of antibody binding of
the ADC to r %i%{ors.preqs]énu{?o"r? %8“8&1@5} {gf’ells,’ d(’)élljnvgiHrmeaf;#f"elr‘%,i,”a{ﬁ’d‘i g’thﬁé}ﬁ‘é% ofs. For example, the
in vivo efficagyetariMER2NEC wayse Hieasuréd yakeinigh kxpréssiHg MER2:transg@nic explant

mouse modeliAnallagrafi sawibe propagated fnm;the.de5.Ranmmdransgenis ipaysgwhich does not

espond o, IESPNS FRRTYC LERCERTING sy St i e cnegwin o and

Follow up dogéi! 161, and thio-trastuzumab (HC A114C)»-MC-ve-PAB-MMAE 106. Only thio-Tr-HC-
maleimide-hydrazone-Ant 103 and thio-Tr-HC-thiopvridine-Ant 104 had anti-proliferative
effects on HERZ2-low MCF7 cells, indicating lability of hvdrazone-linked ADCs. All other
ADCs tested (thio-Tr-HC-ve-MMAE 106, Tr-MCC-DM1 101, thic-Tr-HC -maleimide-ketai-
Ant 102 and thio-Tr-NHS-kewal-Ant 105} had no effect on MCF7 cell growth.
[0472} Figure 25 shows a plot of MCF-7 in vitro cell viability at 3 days versus
concentrations of! trastuzumab, thio-ant-CD22 (HC AT14C -maleimide ketal-Ant 107, thio-
anti-CD22 (HC A114C)y-maleimide hydrazone-Ant 108, thio-anti-CD22 (HC A114C -
thiopyridine hydrazone-Ant 109, anti-CD22-NHS-ketal-Ant 110, and PNU-159682 free drug.
Consistent with previous reposts, trastuzumab was completely inactive on low HER2-
expressing MCE7 eells. Non-targeted control ADCy thic-anti-CD22-HC-maletmide-ketal-
Ant 107 and thic-anu-CD22-NHS-ketal-Ant 110 also did not inhibit growth of MCF7 cells,
mdicating lack of drug release from stable ketal linkers. Hvdrazone-linked non-targeted
control ADCs 108 and 109 showed anti-proliferative effects on MCF7 cells, indicating
release of drug from labile hvdrazone-linked ADCs. Free drug PNU-159682 admimstered in
ulvi doses, caused cytotoxicity at all concentrations tested.
10473} Figure 26 shows a plot of doxorubicin-resistant (DoxResVHERZ in vitro cell
viability at 3 days versus concentrations of: thio-trastuzumab (HC A1 14C-maleimide ketal-
Ant 102, thio-trastuzumab (HC A114C)-maleimide hydrazone-Ant 103, thio-trastuzumab
(HC A1 14C-thiopyridine hydrazone-Ant 104, thio-trastuzumab (HC A114C)-NHS-ketal-Ant
105, rastuzumab-MCOC-DM1 101, and thio-trastuzumab (HC A114C-MC-ve-PAB-MMAE



response and multi-dose experiments may be further conducted. /0484)Figure 30 shows a plot of the
in vivo mean tumor volume change over time in Burkites lym.phoma Bjab-luc xenograft tumors
inoculated into CB 17 SCID mice after single dosing on day 0 with: 1 Vehicle, (2) thio-anti-CD22 (HC
Al 1 4C fAIC-vc-PAB-MMAL Il mg/kg. (3) thiotrastuzumab (FTC A | 14CI-maleimide ketal-Ant 102 1
mg/kg, (4) thiotrastuzumab WC Al 14C)-maleimide ketal-Ant 102 5 mg/kg, (5) thio-anti-CD22
All4C)-maleimide ketal-Ant 107 1 mg/kg, (6) thio-anti-CD22 (HC All4C)- maleimide ketal-Ant 107 5
mg/kg, (7) thig:trastu I4C1 S zone-Ant 1 ];! h|o anti-CD22
(HC All4C)- ml’g’f‘te?n%ﬁ il g&%ﬁé Wﬁ B?‘HX ﬁ’d%é‘é“éé’? r%é’ Al s 9{7 ué/kg All of the
anti-CD22 cdﬁi’ﬁ@é‘téﬁb&bﬁl&G@fahH’liqtilﬁ\%dﬁédlﬁigéwpé@fltﬁtuﬁmi@F@Wﬂfpﬁtﬁhlbltlon and the
inhibitory activiyeftheketaklinked: antiGR22 ARG AB¢ weas.desesdepandentiFree diug BNU-159682
and non- targgte%coa %A Cs (102 and 103) at the equivalent dose had no effect on tumor growth.
104851Table ows rug exposure level, average drug loading, tumor incidence, and responses
for each test éditdpound tfeated groupsof Figufd80rifvithe 48 sday (iHovikes BiEiidcxenogralft tumor

efficacy study;.bheyBiahslye &&%vcummo&ugklﬂ§Jym9h9%ﬁ; luciterase gxpresging Nab cells)
tumors express CD%Z rece%]céiﬁro eln |son et al (2009) Cancer Res. 69(6) 2358 2364; US

2008/0050318% /8 'S0t 27 68 2i 16[‘5 Deg s 8d i Shpae e Bl esmparti&itisnd on the
surface of mestN Hﬂ“dél&%DiA@emla@bfaﬁ(ﬁﬂ@@)ﬁmdﬁl—r&emm@mﬁ@m Rlejniczakiet al (2006)
Immunol Invegt: 35:93s0ldd)rEfficacyrindnbibiing he Biakse.xenografiymer. n.mics,as a model

system may predict the clinical response in treatln% at|ents with hematop0|et|c malignancies such as
non-Hodgkin& ITmpPRBIAEX & ISP thedhtice b ARD Ve, 881 iy \wepa B fibctive in tumor inhibition
as comparediwitheVeRR fecalivd clontralARE: {102 @nd:103) rthat didinot:kind-theiBjab dtic- The absence
of activity it oyl ARG iFalSs 0 LS. AMIMLSEER Wi IDR IAIGRIRALADC is specfic for

example it is not due to Sy stemic release of free rug In several cases, tumors were not only

inhibited, but%%%%#ﬁ%ﬁfﬁhd Agiipletely fdgreaeri iy shimE 63 CORjugRIes AR6 7408, 111). These

data |nd|cate~thﬂhantt4€§)2&@uréaae@mﬂgen([aa potentiatyefiective targekiotthenistcred

anthracycllne d%\(/jatlve f nve |on Table 5 Ivo §jab lue xenograft tumor efficacy study
OSCS m 0‘ 11 dld CANCenITaOnNs Este]

Figure 30) Pdst compoun Ct tiertar 't < tumor partialCR tumor regression: regressnin

[0475] ?Wu;e 2% shows a plot of doxorubicin-resistant (DoxResyYHER?2 in vitro cell
viability at 3 days versus concentrations of: thio-trastyzumab (HC A114C -maleimide ketal-
Ant 10Z, thio-trastuzumab (HC A114C)-maleimide hyvdrazone-Ant 103, thio-trastuzumab
(HC A114C)-thiopyndine hydrazone-Ant 104, thio-trastuzumab (HC A114C)-NHS-ketal-Ant
F05, trastuzumab-MCC-DM1 101, and thio-trastuzamab (HC A1140)-MC-ve-PAB-MMAT
106, all administered in the presence of verapamil (10 ug/m). Verapamil inhibits effiux of
diverse drugs known to be substrates of the multi-drug resistance transporter MDR 1/P-
glycaprotein (PgP), which is highly expressed on DoxRes/HER2 cells, Addition of
verapamil rendered the DoxRes/HER?2 cells sensitive to the cvtotoxic effects of Tr-MCC-
DM1 101, mndicating that DM 15 a substrate for MDR 1/PgP. Verapamil had no effect on the
response to the other ADCs tested (102-106), indicating that the drug effects of these ADCs
are not inhibited by NDR [/PgP.

[6476] Figure 29 shows a plot of doxorubicin-resistant (DoxResVHERZ in vitro cell
viability at 3 days versus concentrations of trastuzumab, thiv-anti-CD22 (HC Al 140)-
maleimide ketal-Ant 107, thic-anti-CD22 (HC A114C)-maleimide hydrazone-Ant 108, thio-
ant-CD22 (HC A114C)-thiopyridine hydrazone-Ant 109, anti-CD22-NHS-ketal-Ant 110,
and PNU-159682 free drug, all administered in the presence of verapamil. All ADCs tested

{107-110) were equally active in the presence of verapamil (compare to Figure 27). indicating



that the Ant drug is not a substrate of MDR 1/PgP.

10477)

1 dr,,01(2)thio-anti-CD22 (HC Al 14C)-MC-9Y-PAI3( MMAE Il 28.66 - 1.94 878
(HCi1A114C)-maieimide 1 Ant 102 1, 26,65 2 9/9 0

; (3) thio-traslab

Table 5 summarizes the [T valaes (ug/ml) for inhibition of SK-BR-3, BT-

474, MCF7 . doxorubicin-resistant (DoxRes), and doxorubicineresistant (DoxRes) with

verapamil cell proliferation of the test compounds of Figures 20-29. Comparing SK-BR-3

and BT-474 to MCF7, the maleimide-ketal-Ant and NHS-ketal-Ant ADC show target-

dependent killing whereas hydrazone-linked-Ant ADC show target-independent, non-

selective killing.

Table 3

(DoxRes), and doxorabicin-resistant {DoxRes) with verapamil cell proliferation

in vitro mhibition of SK-BR-3, BT-474, MCF7, doxorubicin-resistant

Test compournd IC30 Gugymdy | ICS0 (ugiml) | HCS0 (ugmly | HO30 (wg/mdy | 1CS0 (ugimd)
SK-BR-3 | BT-474 MCF7 Adr-res Adr-reg
! Xy iiel LI R+
Figs 20, 21 Figs 22,23 Figs 24, 253 HERZ L]}"'_.R“ it
Figs 26, 27 erepa
Figs 18,209
thio-trastuzumeh {HT G001 4 0.0341 . i.5 0.384
AT 14 maleimmde ketal-Ant
i
thio-trastuznmah (HC 06622 0.032 F0.H102 (063 0005
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AL thiopyriding
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frastuzumab-MCC-DR 101 | 00032 0.0287 o . 3071
thio-trastuzarmaby (HC 0.0036 60073 . . o
ALIACRMC-ve-PALS-
MMAE 186
trastuzumab . __ — . _
fhig-anti-CIIY (HC AT1407)- | 1,588 I 4827 2.54]
malennide ketal-Ant 107
tHuo-am-CD22 (HC A0 | 60025 0.049 0.0437 3.005 3.006
maigtnide hyvdrazone-Ant
HIE
thio-antl-CD22 {HC ATI4C)- | 0011 0.1331 0.1367 00135 0015
thiopyridine lvdrazone-And
19




10 (4) thio-trastuzumab (FIC Al 14C)-malcimidc '<ctn.- Ant 102 5 mg/kg | 53 0 0 (5) thio-anti-O(HC Al
14C)ma leir.11 Ant 107 1 mg/kg 26.42 0 (6) thio-antC )IC A I | 4C)-malcimi de ketal Ant 107 5 mg/kg

anti-CD22-NHS-ketal-Ant p61s 1 3.054 | 685
1

PMNU-1S9682 free drug

[0478] The anti-proliferative effects of antibody-drug conjugates of Formula lc

(Table 6) were measured by the Cell Titer-Gio™ Assay (Example 9) against CD22 positve, B-
lymphoma cell lines: BJAB, GRANTA, DoHH2 and SuDHL4 in 3 day continuous exposure
studies, Jurkat cells (CD22 negative) were freated with the antibody-drug conjugates as a
negative control.

0479 Table 4 summarizes the ICsy values (ug/ml) for inhibition of BIAR,
GRANTA. DoHH2 SuDHL4 and Jurkat cell lines by test antibody-drug conjugate
compounds in 3 day continuous exposure studies. The anti-CD22 antibody-drug conjugates
107-118 showed highly potent cell killing effects. Significant cell kifling was observed with
negative control anti-HER2 antibody drug confugates 102-185. Significant cell kitling was

observed with anti-CD22 antibody-dreg conjugates 107-110 on CD22 neeative Jurkat cells,

Table 4 in vitro inhibition of BIAB, GRANTA, DoHH?2 SuDHL 4 and Jurkar

cell lines

FO3G Qugrmedy | HOSG{ugmly | HO30 (ugrmdy | IC30 Gugiml) | 030 fugimby

BIAR GRANTA DoHH2 SulyHL4 JURKAT

st ADC

thig-trastusmmaly (HC !
AlTaC-mateimide £.95863 (.3318 (.2053 (. 7990 LGRS
ketal-Ant 162

thig-trastuzumah (HC
AT mualeimide <128 x 16 g 100 D w128 106 | ot ag w107t L w0t
hydrazone-Ant 103

thig-trastuzumab (HC [
ALT4C)-thwopyridine =0 > 14 = 16 w10 L
hydrazone-Ant 104

thio-trastuznmab (HC
AT NHS-ketal- GO1197 (.0¢262 0.60189 L.00966 GUIB]1
Ant 108

thio-anti-CD22Y (HC
ATT4C malemide 8000312 128 100 | wiogx 06 | =
ketal-Ani 17

28y 1006 0.001446

thio-anti-CH22 {HC
AT4C)-maleimide <128x 100 1 w1 2% x 100 | w128k 100 |
hvdrazone-Ant 108

28x 1070 | 460k 1008

[l



132.08 0 (7) thio-trastuzumah (NC Al 14(3)-maleimidc .nyAnt 103 | 1 mg/kg 22.6519 0 0 -ClI )22 (HC
A 114C hma leim ide hydrazone-Ant 108 i | mg/kg 1 22,45

thio-ami-CD22 (HC
AL14C-thiopyridine 983210 = 128x10% | «1.28x% 1070 3.00G103 (00041 2
brvdrazone-Ant 169

anti-CD22-NHS-ketal-

L T O 0 AL vy
At 11 GOGL21 (o0g219 (1LG00 123 4001666 0.004702

INVIVO SERUM CLEARANCE AND STABILITY IN MICE

[0480] Serum clearance and stability of ADC may be investizated in nude, naive
{without tumors received by exogenous grafis) mice according to the procedures in Example
10, A difference in the amount of total antibody and ADC indicates cleavage of the linker
and separation of the antibody from its drug motery.

{8481] Stability of the conjugates was studied using HPLC analysis. The conjugate
was Incubated in ammonium acetate buffers at pH 4 and 5.2 at 37 °C. Each sofution was then
taken periodically and appiied to an HPLC column using a method reported above. The
amount of material released from the conjugate was determined and expressed as percent of

released material.
INVIVO EFFICACY

{0482] The therapeutic effect of the antibody-drug conjugate (ADC) compounds and
the improvement of their therapeutic efficacy in comparison with the parent drug, were
assessed in animal models of human transplanted tumors. Mice bearing xenografis of human
mors were treated with suitable doses of antibody-drug conjugates, of PWNU-150682 free
drug, and naked antibody, at certain doses, and the tumor growth was recorded and compared
in the different treatment groups. Figures 30-32 show the efficacy of the antibody-drug
conjugates of Formula Ie by xenograft tumor inhubition m mice,

{0483} The efficacy of the antibody-drug conjugates of the invention may be
measured in vivo by implanting allografts or xenografts of cancer cells or primary tumors in
rodents and treating the twmors with ADC according 1o the procedures of Exampie 12
Varnable results are to be expected depending on the cell line, the specificity of antibody
binding of the ADC to receptors present on the cancer cells, dosing regimen, and other
factors, For example, the in vivo efficacy of anti-HER2 ADC may be measured by a high
expressing HER2 transgenic explant mouse maodel. An allograft may be propagated from the
Fol mmtv transgenic mouse which does not respond to, or responds poorly to,
HERCEPTINK therapy. Subjects are treated once with ADC and monitored over 3-6 weeks

to measure the time to tumor doubling, log cell kall, and tumor shrinkage. Follow up dose-

—
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1 (9) PNU-159682 fine dmg 8.77 rig/kg 26,42 0 0 104861Figure 31 shows a plot of the in vivo mean
tumor volume change over time in MMTV-HER2 Fo5 mammary allograft tumors inoculated into CRL
numu mice after single dosing on day 0 with: ) Vehicle, (7) unstuzumab-MCC-DM | 101 5 mg/kg, (3)
trastuzumah-MCC-DM | 101 10 mg/kg. 141 thio-uastuzumab (HC A | 14Ci-maleimide ketal- Ant 102 5
mg/kg, (5) tlstuzumab (HC Al 14C)-maleinide ketal-Ant 102 100 (6) thio-anti-CD22 (11C Al
14C)-maleimide ketal-Ant 107 5 mg/kg, (7) thio-anti-C:D22 (HC A li4C)-maleithide ketal-Ant 107 10
ma/kg, (8) trzl;stuzuma M%%DMI 101 5 a thiostr _st%%uma [SI- C A ll4C)-maleim hie ketal-Ant 102 5
mg/kg. A | OF the anti-He conjugates [t ah Rﬁ%ns oWt t¥yet-specific tumor growth inhibition and
the. inhibitorif4&tivity wasidoseltependert! Noretargetetkeontrol ADCrtQTatequivatentrdoses had no

effect on tumorgrawih, 1048 Alahle & showsthe umer.arawth, inhibitionat.day, 7. dryg exposure level,
average dru%lpading tumor incidence and responses for each test compound treated group of Figure

31 in the 38 YAV VTS MR HERY Fosratwitiry Biodrr thiior Mfickel St (Phililds et al (2008)
Cancer Res,|68{22).8280-9290USR2005;0 2768124 The MMITVHER2 Fobkmarmirary allograft tumor

is a trastuzumab:nsensittve. ERZQVeIeXRIEsSHY Rreas] sapcer aellline- hhefargeted anti-HER?2
ADC (101, 102, and combination of 101 and 102[&were effective in tumor inhibition as compared with

Vehicle and £dhtfor RO F5 tharaitl hortaig-die Rvery-HER 2o Wéfis eaissence of activity
with control A Andidité srthikg, e dctivityuseeniwitt thel targeted ARG igspecifia; forexample, it is not

due to systemig.re of freefr were inhibite %|§- Jartiall j@md completely
regressed bEH g%f’fill—“? %ﬁé}ggﬁ%@%{e@g@ %’33)2‘%2{%15&%%8%&%2% %? gb‘%ﬁnd‘/gﬁ'zf)%é?nbination

trastuzumab!MEEC-B 191 AritetroAastiuthal Biecamaey smdRintferstdi-knkanzishowed no
additional respansecb@yonadhatefisingle:agant 1Q2niibese dataindieatethatanti-EHER2 surface

antigen s 2 pajenialy RFIGRG AGLIBL P ARBAREINPURIY Al R ARG QLG fpypnion- 104 10
ADCs (102 and 103) at the equivalent dose had no effect on tumor erowth.

04851 Table 5 shows the drug cxposure level, average drug loading, tumoer incidence,
and responses for each test compound treated group of Figure 30 in the 48 day in vivo Bjab-
luc xenograft tumor efficacy study. The Bjab-tuc (EBV-negative Burkitt's lymphoma,
luciferase expressing Bjab cells) tumors express CD22 receptor protein (Polson et al (20095
Cancer Res. 69(6):2358-2364; US 2008/0050310; US 2005/02768123. CD272 is expressed
only in the B-cell compartment and on the surface of most NHL cells (D7 Arena ¢t al (2000)
Am J Hematol. 64:275-81; Olepiczak et at (2006} Immunol Invest. 35:93-1 14}, Efficacy in
tnhibiting the Bjab-luc xenograft tumor in mice as a model system may predict the clinical
response i treating patients with hematopoietic malignancies such as non-Hodgkins
lvmphoma. Al of the anti-CD22 ADC (107, 108, 111) were effective in tumnor inhibition as
compared with Vehicle and control ADC (102 and 163) that did not bind the Bjab-luc cells.
The absence of activity with control ADC indicates that the activity scen with the targeted
ADC is specific, for example, it is not due to systemic release of free drug. In several cases,
tumors were not only inhibrted, but also partially and completely regressed by anti-CD22
conjugates (107, 108, 111). These data indicate that anti-CD22 surface antigen is a potentially

effective target for the anthracychne-derivative ADC of the invention.



Table 5

(4)thi< (110 Al 1403-maleimide ketal-Ant 102 3

41875 8/80

in vive Byab-lue xenograft tumor efficacy study (Figure 30)
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1 me'ke
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o
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I mglkg
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(93 PNLU-159682 free drug

8.77 ug/ke

2642

99

{0486} Figure 31 shows a plot of the in vive mean twmor volume change over time in
MMTV-HER2 Fo3 mammary allograft tumors inoculated into CRL nu/nu mice after single
dosing on day 0 with: (1) Vehicle, {2) trastuzumab-MCC-DM1 101 5 mg'kg, (3)

trastuzumab-MCC-DMT 161 10 meke, (4) thio-trastuzamab (HC A114C)-maleimide ketal-
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052501,75 0 88 Hf (07 104881Figure 32 shows a plot of the in vivo mean tumor volume change
over time in LnCap-Ner xenograft tumors inoculated into male SCID-beige mice after single dosing on
day 0 with: (I) Vehicle, (2) thio-anti-steap (HC Al 14C)-MC-vc-PAB-MMAE 112 | mg/kg, (3)
thio-anti-steapl (HC Al 14C)-MC-vc-PAB-M MAE 112 3 mg/kg,14) thitranti-sicap (HC Al 40-maleimide
keital-Ant 113 | mg/kg. (Si thio-anti-stcap 04C Al 4C)-mateimide ketal-Ant 113 3 mg/kg, (6)
thio-anti-sumpl (HC Al 14C)-maleimide ketal-Ant 113 6 mg/kg, (7) thio-anti- CD22 (HC Al

14C)- malelmlde fa I-A th] tm /k nti- . C) ma taI Ant 107 3
mg/kg, (9) thlo "an C82 ”(118{}53 }‘r%% e(%i]gdz\elk dInAnct”ig% l% g m e?antl steapl

conjugates (112 aﬁd@l@)(éﬁoﬁ/bféftaﬂ@e‘t—!@pé@im&iu’ﬁ%?Qj’rowm 149h'blti0mﬁnfd(tﬁé4ﬂﬁibltory activity of

the ketal-linked anti-sigar ADGCA13:as dose-denendent. Non-targeted control,ARC.107 at equivalent
doses had no, effect on tum{%r(growth 104891 Table 7 shows the drug e Posure IeveI average drug

-f 1:b T4 kmaleimde ketal-Ant 102 5 me'ke t1-Her2
loading, tumdr hEiiBHER Fmaieimide ke 0 he anti-Her?
comjugates (101 and 102) showed target-specific tumor growth inhibition and the inhibitory

actvity was dose-dependent. Non-targeted control ADC 107 at equivalent doses had no
effect on tumor growth.

|9487] Table 6 shows the tumor growth mlubition at day 7, drug exposure level,
average drug loading, tumor incidence and responses for each test compound treated group of
Figure 31 in the 3% day in vivo MMTV-HER2 Fo5 mammary allograft tumor efficacy study
(Phillips et al (2008} Cancer Res. 6R(2210280-9290; TS 2065/0276812). The MMTV-HER?Z
FoS mammary allografi tumor 15 a trastuzumab-insensitive, HER2-overexpressing breast
cancer cell line. The targeted anti-HER2 ADC (11, 162, and combination of 101 and 102)
were effective in tumor inhibition as compared with Vehicle and control ADC (107 that Jid
not bind the MMTV-HERZ Fo3 celis. The absence of activity with control ADC indicates
that the activity scen with the targeted ADC is specific, for example, it is not due to systemic
refease of free drug. Tumors were not only inhibited, burt alse partially and completely
regressed by anti-HER2 conjugates (101, 102, and combination of 101 and 102

Combination trastuzumab-MCC-DM 1 181 and thio-trastuzumab (HC 41 14C)-maleimide-
ketal-Ant 162 showed no additional response beyond that of single agent 102, These data
indicate that anti-HER2 surface antigen 18 a potentially effective target for the anthracyeline-

derivative ADC of the mvention.

Table & in vive MMTV-HERZ Fo3 mammarv allograft tumor efficacy study (Figure

31y

Test compound %o inhubition | drug avg. drug Tl-twmor | PR -partial | CR -

ose at dav 7 exposure loading incidence BHTIOT compleie

Hose ugm? Fegression FIOr
FESTESRION

(1 Vehicke _ o . 878 0 (3

(23 trasturumab-MCOC- 72 296G 35 B/ 0 0

DdE 101

Smgike

(33 trastuzamab-MCC- 86 586 3.3 6/6 0 0

DML 1851




and responses for each test compound treated group of Figure 32 in the 49 day in vivo LnCap-Ner
xenograft tumor efficacy study. Steall six-transmemhrane epithelial antigen of the prostate) is a
prostate-specific cell-surface antigen highly expressed in human prostate tumors(Hubert et al (I LEE))
PNAS ito(25):14523-1452}q The TriCap cell line highly expresses steaplLnCap-Ner xenograft pin eta]
(2004) Cancer Res. 64:54(9-5495) tumor inhibition study in mice may be an effective predictor for
treatment of prostate cancer in patients. The targeted anti-steapl ADC (112 and 113) were effective in

tumor inhibjtign-gs-compared-with-Vehiecle-and-eontrol-ADC(10/4)-that-did-net-bind-the-L.nCap cells.
The absence nf“arjti\'/ity with control ADC. indicates that the activity seen with the targeted ADC is
specific, for example;itigmot dife to systemic release of freesdrug. Tumors were not only inhibited, but
also partially tegredseid by dnti-HER?2 conjugates (112 and 113). These data indicate that anti-steapl

i s . . . . . - .
surface antjgen is a potentially effective target for the anthracyclinederivative ADC of the invention.
Table 7 Tes;t'éb’”ﬁ‘fbound dose | or efficacy study Tl - tumor incidence (Figure - PR - partial tumor
rceression GRicomplete tumor regression 0« 57 3 1

{HC ALL4C)-maleimide

ketal-Ant 162

Himgike

(63 thig-anti-CD22 (HC | 18 125 175 8/8 n 0

ALT4C-malermide

ketal- Ang 167

Smgiky

(73 thio-ami-CD22 (HC | 3 250 1.7% 8/8 0 0

AT 1ACmaleimide

ketal-Ant 117

10 meky

(8} corabination: 88 290+ 110 354 1.3 6/7 2 2

trastuzumab-MCC-

PMI 101 3 imgike

and

thio-trastuzumab (HC

A1 - maleimide

ketal-Ant 162, 3 moky

{04881 Figure 32 shows a plot of the in vivo mean tumor volume change over time in
LaCap-Ner xenograft tumors inocuiated into male SCID-beige mice after single dosing on
day O with: (1) Vehicle, (2) thio-anti-steap] (HC ATI4C)-MC-ve-PAB-MMAE 112 | mg/kg,
(3} thio-anti-steap! (HC A114C)-MC-ve-PAB-MMAE 112 3 mg/kg, (4) thic-anti-steap! (HC
ATTAC - malemmide ketal-Ant 113 T mg/kg, (5) thio-anti-steap] (HC A114C)-maleimide
ketal-Ant 113 3 mg/kg, (6) thio-anti-steap] (HC A114C)-maleimide ketal-Ant 113 6 mg/kyg,
(7) thic-anti-CD22 (HC AT14C)-maleimide ketal-Ant 167 1 mg/ke, {8) thic-anti-CD22 (HC
A114C)-malemmide ketal-Ant 107 3 mg/kg, (9} thio-anti-CD22 (HC A114C)-maleimide
ketal-Ant 107 6 mg/kg. All of the anti-steap ! conjugates (112 and 113) showed target-
specific tumer growth inhibition and the inhibitory activity of the ketal-linked anti-steap}
ADC 113 was dose-dependent. Non-targeted control ADC 107 at equivalent doses had no
effect on wmor growth.

{0489 Table 7 shows the drug exposure level, average drug loading, tumor incidence

and responses for cach test compound treated group of Figure 32 in the 49 day in vive



LaCap-Ner xenograft tumor efficacy study. Steapl (six-transmembrane epithelial antigen of
the prostate; is a prostate-specific cell-surface antigen highly expressed in human prostate
tumors {Hubert et al (1999) PNAS 96(25: 14523145285, The LnCap cell line highly
gxpresses steapl. The LaCap-Ner xenograft (hin ot al (2004) Cancer Res. 64:54R9-5445)
tumor inhibition study in mice may be an effective predictor for treatment of prostate cancer
in patients, The targeted anti-steap! ADC {112 and 113) were effective in tumor inkibition as
compared with Vehicle and control ADC (107) that did not bind the LaCap cells. The
absence of activity with control ADC indicates that the activity scen with the targeted ADC is
specific, for example, it is not due to systemic refease of free drug. Tumors were not oniy
inhibited, but also partially regressed by antt-HERZ conjugates (112 and 113). These data
indicate that anti-steap! surface antigen is a potentially effective target for the anthracycline-

derivative ADC of the invention,

Table 7 m vivo LnCap-Ner xenograft tumor efficacy study (Figure 323
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{7y thg-ant-CE22 (HC 2401 [.75
AL 14 -maleimide ketal-
Aoy M7

]
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Gi6 {r &

| mgficg
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AL -maleimide ketal-
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RODENT TOXICITY

{0490} Antibody-drug conjugates and an ADC-minus control, “Vehicle”, may be
evaluated in an acute toxicity rat model (Brown et al (2602) Cancer Chemother. Pharmacol,
50:333-340) and according to Example 11. Toxicity of ADC is investigated by treatment of
female Spraguc-Dawley rats with the ADC and subsequent inspection and analysis of the
effects on various organs. Based on gross observations {body weights), clinical pathology
parameters {serum chemistry and hematology) and nstopathology. the toxicity of ADC may
be observed, characterized, and measured.

(0491} A muilti-day acute toxicity study in adolescent female rats may be conducied
by one or more doses of a candidate ADC, a control ADC, free anthracycline derivative
compound (PNU-159682) and a control Vehicle (day 0). Body weight is measured
perodically. Clinleal chemistry, serum enzymes and hematology analysis is also conducted
periodically; concluding with complete necropsy with histopathological assessment. Toxicity
signals mcluded the chnical observation of weight loss, considering that weight Joss, or
weight change relative to ammals dosed only with Vehicle in animals afier dosing with ADC,
1s 2 gross and general indicator of svstemic or localized toxicity. Hepatotoxicity may be
measured by: (1) elevated Iiver enzvmes such as AST (aspartate aminotransferasey, ALT

{alanine ammmotransferasce), GGT (g-glutamyl transferase); (3) increased numbers of mitotic

depletion of leukocyies, primarnily granuloctves (neutrophils). and/or platclers, and tymphoid
organ invelvement, 1.¢. atrophy or apoptotic activity. Toxicity is also noted by
gastromiestinal tract lesions such as increased numbers of mitotic and apoptotic figures and

degenerative entercolifis,
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ADMINISTRATION OF ANTIBODY -DRUG CONJUGATE PHARMACEUTICAL
FORMULATIONS

[3492] Therapeutic antibody-drug conjugates {ADC) may be administered by any
route appropriate to the condition to be treated, The ADC will typically be administered
parenterally, Le. infusion, subcutaneous, intramuscular, intravenous, infradermal, intrathocal,
bolus, intratumor infection or epidural (Shire et al (2004} ]. Pharm. Sciences 93(6):1390-
14023, Pharmaceutical formulations of therapeutic antibody-drug conjugates (ADC) are
typically prepared for parenteral administration with a pharmaceutically acceptable parenteral
vehicle and in a unit dosage injectable form. An antibody-drug conjugate (ADC) having the
desired degree of purity is optionally mixed with pharmaccutically acceptable diluents,
carriers, excipients or stabilizers, in the form of a lyophilized formulation or an aqueous
sohution {Remington's Pharmaceutical Sciences (1980) 16th edition, Osel. A Ed.s.

| 0493 The ADC may be formulated as pharmaccutical compositions with a
pharmaceutically acceptable carrier or diluent. Any appropriate carrier or diluent may be
used. Suitable carriers and diluents include physiological saline solution and Ringers dextrose
solutions.

10494} Acceptable parenteral vehicles, diluents, carriers, excipients, and stabilizers
are nontoOXic to recipients at the dosages and concentrations empioyed, and include: (i)
buffers such as phosphate, citrate, dibasic calcium phosphate, magnesium stearate, and other
organic acids; (i) antioxidants including ascorbic acid and methionine: (iii) preservatives
(such as octadecyldimethytbenzyl ammonium chioride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride: phenol, butyl or benzyl aleohel; (iv) alkyl
parabens such as methyl or propyl paraben: catechol; resorcinol: cyclohexancl; 3-pentanof;
and m-cresol); (v) low molecular weight (less than about 10 residues) polypeptides; proteins,
such as serum albumin, gelatin, or immunoglobulins: (vi} hydrophilic polvmers such as
polyvinylpyrrolidone: (vit) ammo acids such as glveine, glhuamine, asparagine, hisadine,
arginine, or lysing: (viii) monosaccharides. disaccharides, and other carbohydrates mncluding
ghucose, lactose, sucrose, mannitol, trehalose, sodium starch glveolate, sorbitol mannose,
carboxymethyicellulose, or dexinns: (1) chelating agents such as EDTA: (x) salt-forming
cousnter-ions such as sodium: metal complexes (e.g. Zn-protein complexes s (xi) non-ionic
surfactants such as TWEEN™ PLURONICS™ ar polvethylene glveol (PEG); (xii) glidants
or granulating agents such as magnesium stearate, carboxymethvicelulose, tale, siliea, and
hydrogenated vegetable oil; (xiii) disintegrant such as crosprovidone, sodium starch glycolate
or cornstarch; (xi

'y thickenming agents such as gelatin and polvethviene glyveol (0w enterie

o
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| rug/kg

coatings such as riethy] citrate; and/or (xvi) taste or texture modifiers, antifoaming agents,
pigments, and dessicants. For example, lvophilized anti-ErbB2 antibody formulations arc
deseribed in WO 97404801, expressty incorporated herein by reference. An exemplary
formulation of an ADC containg about 100 mg/mi of trehalose (2-(hydroxymethyli-6-{3.4 5-
trihydroxy-6-(hydroxymethylitetrahydropyran-2-viJoxy-tetrahydropyran-3.4, 5-triol;
dodecanoic acid 2-{2-[3,4-bis(2-hydroxyethoxy)tetrahydrofuran-2-y1]-2-(2-
hydroxyethoxy)ethoxyjethyl ester; CysHsoO o CAS Number 9005-64-5) at approximately pH
6.

[0495] Pharmaceutical formulations of o therapeutic antibody-drug conjugate (ADC}
may contain certain amounts of unreacted drug motety (D), antdbody-Haker intermediate (Ab-
L). and/or drug-linker intermediate (D-1.), as a consequence of incomplete purification and
separation of excess reagents, impurities, and by-products, in the process of making the ADC:
or ime/temperature hydrolysis or degradation upon storage of the bulk ADC or formulated
ADC composiion. For example, a formulation of the ADC may contain a derectable amount
of free drug. Alternatively, or in addition 1o, it may contain a detectable amount of drug-
linker intermediate.  Alternatively, or in addition to, i may contain a detectable amount of the
antibody. The active pharmaceutical ingredients may also be entrapped in microcapsules
prepared, for example, by coacervation techniques or by interfacial polyraerization, for
example, hydroxymethyleellulose or gelatin-microcapsules and poly-(methyvimethacrylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical Sciences [6th
edition. Osol, A, Ed. (198071

10496} Sustained-releasc preparations may be prepared. Sultable exampies of
sustained-release preparations include semi permeable matrices of solid hydrophobic
polymers containing the ADC, which matrices are in the form of shaped articles, e.g. films, or
microcapsules. Examples of sustained-release matrices inchude polyesters, hydrogels (for
example. poly(2-hvdroxyethyl-methacryvlate), or poly{vinvlalcohel)y, polylactides (1S
3773919}, copolymers of L-giutamic acid and gamma-cthyl-L-glutamate, non-degradable
ethylene-viny! acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOT™ (injectabie microspheres composed of lactic acid-glveolic acid copolymer and

leuprolide acctate), and poly-D-(-3-3-hydroxybutyric acid.

[
<
£



(3) thio-anti-steap | | IC Al 4CTMC-6e-P ARMMA 1( 1123 mg/kg O

[0497] Formulations may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. Technigues and
formmulations generally are found in Remingron's Pharmaceuntical Sciences (Mack Publishing
Cao., Easton, PAY. Such methods include the step of bringing 1nto association the active
mgredient with the carrier which constitutes one or more accessory ingredients. [n veneral
the formuiations are prepared under sterile conditions and by uniformly and intimately
bringing into association the ADC with Hquid carriers or finely divided solid carriers or both,
and then, if necessary, shaping the product.

[6498] Agqueous suspensions contain the active materials (ADC) in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients mclude 2
suspending agent, such as sodium carboxymethyvicellulose, croscarmellose, povidone,
methylceiluiose, hydroxypropyl methyleelluose, sodium alginate, polyvinylpyrrolidone, cum
tragacanth and gum acacia, and dispersing or wetting agents such as a naturally occurring
phosphatide {e.g., lecithin), 2 condensation product of an alkvlene oxide with a fatty acid
(e.g., polyoxyethylene stearate), a condensation product of ethylene oxide with a tong chain
aliphatic aicohol (c.g.. heptadecaethylencoxycetanol}, a condensation product of ethylene
oxide with a partial ester derived from a fatty acid and a hexitol anhvdride (e.g..
polyoxyethylene sorbitan monooleate ), The aquecus suspension may also contain one or
more preservatives such as ethyl or n-propy! p-hydroxy-benzoate, one or more coloring
agents, vne or more flavoring agents and one or more sweetening agents, such as sucrose or
saccharin.

10495} The pharmaceutical compaositions of ADC may be in the form of a sterile
injectable preparation, such as a sierile injectable aqueous or oleaginous suspension. This
suspension may be formulated according 1o the known art using those suitable dispersing or
wetiing agents and suspending agents which have been mentioned above. The sterile
injectable preparation may alsc be a sterile injectable solution or suspension in & non-toxic
parenterally acceptable diluent or solvent, such as a solution in  3-butane-diol or prepared as
a lyophilized powder. Among the acceptable vehicles and solvents that may be employed are
water, Ringer's solution and isotonic sodium chloride solution. In addition, sterile fixed oils
may conventionally be empioyed as a solvent or suspending medium. For this purpose any
bland fixed o1l may be employed including synthetic mono- or diglveerides. In addition, fatty
acids such as oleic acid may likewise be used in the preparation of injectables.

{0500} The amount of active ingredient that may be combined with the camer

A

rial to produce a single dosage form will vary depending upon the host treated and the
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particular mode of administration. For example, an aqueous solution intended for
intravenous infusion may contain from about 3 o 500 pg of the active ingredient per
mittiliter of soluton in order that infusion of a suitable volume at a rate of about 30 mlL/hr
can occur. Subcutaneous {bolus) administration may be effected with about 1.5 m! or less of
total volume and a concentration of about 100 mg ADC per ml. For ADC that require
frequent and chronic administration, the subcutaneous route may be employed, such as by
pre-filled syringe or autoinjector device technology.

10501} As a general proposition, the initial pharmaceutically effective amount of
ADC administered per dose will be in the range of about 0.01-100 mg/kg, namely about 0.1
10 20 mg/kg of patient body weight per day, with the typical initial range of compound used
being (0.3 1o 15 mg/kg/day. For example, human patients may be initially dosed at about 1.5
mg ADC per kg patient body weight. The dose may be escalated to the maximally wlerated
dosc (MTD). The dosing schedule may be about every 3 weeks, but according to diagnosed
condition or response, the schedule may be more or less frequent. The dose may be further
adjusted dunng the course of treatment to be at or below MTD which can be safely
administered for multiple ¢ycles, such as about 4 or more.

10562 Formulations suitable for parenteral administration include aqueocus and non-
agueous sterile impection solutions which may contain anti-oxidants, buffers, bacteriostats and
solutes which render the formulation 1sotonic with the blood of the intended recipient; and
agqueous and non-aqueous sterile suspensions which may include suspending agents and
thickening agents,

[0503] Although oral administration of protein therapeutics are generally disfavored
due to poor bioavailability due to limited absorption, hvdrolysis or denaturation in the gut,
formulations of ADC suitable for oral administration may be prepared as discrete units such
as capsules, cachets or tablets each containing a predetermined amount of the ADC.

[0504] The formulations may be packaged in unit-dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored in a freeze-dried (lvophilized)
condition requiring only the addition of the sterile liquid carrier, for example water, for
injection immediately prior to use. Extemporancous injection solutions and suspensions are
prepared from sterite powders, granules and wblets of the kind previously deseribed.
Exemplary unit dosage formulations contain a daily dose or unit daily sub-dose, or an

appropriate fraction thereof, of the active ingredient,
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ANTIBODY-DRUG CONJUGATE METHODS OF TREATMENT

[0505] Antibody-drug conjugates of the invention are useful as antitumor agents. A
mammal, ¢.g. a human or animal. may therefore be treated by a method comprising
administering thereto a pharmaceutically effective amount of a conjugate of formula 1 as
hereinbefore defined. The condition of the human or animal may be ameliorated or improved
in this way.

HI506] Formula I ADC may be used to treat vanous diseases or disorders in a paticnt,
such as cancer and autoimmune conditions including those characterized by the
overexpression of a tumor-associated antigen, Exemplary conditions or disorders include
benign or malignant tumors; leukemia and lymphotd malignancies; other disorders such as
neuronal. glial, astrocytal, hypothalamic, glandular, macrophagal, epithelial, stromal,
blastocoelic, inflammatory, angiogenic and immunologic disorders. Cancer types susceptible
to ADC treatment inciude those which are characterized by the overexpression of certain
turnor assoctated antigens or cell surface receptors, e.g. HER2.

HIA0T} One method is for the treatment of cancer 1 & mammal, wherein the cancer is
characterized by the overexpression of an ErbB receptor. The mammal optionally does not
respond, or responds poorly. to treatment with an unconjugated anti-ErbB antibody. The
method comprises administering to the mammal s therapeutically effective amount of an
antibody-drug conjugate compound. The growth of tumor cells that overexpress a growth
factor receptor such as HER2 receptor or EGF receptor may be inhibitied by administering 1o
a patient a Formula I ADC which binds specifically to said growth factor receptor and a
chemotherapeutic agent wherein said antibody-drug conjugate and said chemotherapeutic
agent arc cach administered in amounts effective to inhibit growth of tumor cells in the
patient.

16508] A human patient susceptible to or diagnosed with a disorder characierized by
overexpression of ErbB2 receptor, may be treated by adminisiering a combination of a
Formuia } ADC and a chemotherapeutic agent. Such excessive activation may be attributable
1o overexpression or increased production of the ErbB receptor or an ErbB ligand. In one
embodiment, a diagnostic or prognostic assay will be performed to determine whether the
patient's cancer is characterized by excessive activation of an ErbB receptor. For example,
ErbB gene amplification and/or overexpression of an ErbB receptor in the cancer may be
determined. Various assays for determining such amplification/overexpression are available

in the art and include HHC, FISH and shed antigen assays,
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[0569] Examples of cancer to be treated herein include, but are not limited 1o,
carcinoma, lyvmphoma, blastoma, sarcoma, and leukemia or lvmphoid malignancics. More
parsicular examples of such cancery include squamous cell cancer (2 ¢ epithehal squamous
cell cancer), Jung cancer meluding small-cell lung cancer, non-small cell lung cancer,
adenocarcinoma of the lung and squamous carcinoma of the fung, cancer of the perttoneum.
hepatocetiular cancer, gastric or stomach cancer including gastrointestinal cancer,
gastrointestinal stromal tumor (GIST), pancreatic cancer, gliohiastoma, cervical cancer,
ovanan cancer, ltver cancer, bladder cancer, hepatoma, breast cancer. colon cancer, rectal
cancer, colorectal cancer, endometrial or wierine carcinoma, salivary gland carcinoma, kidney
or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal
carcinoma, penile carcinoma, as well as head and neck cancer.

{6510] For the prevention or treatment of disease. the appropriate dosage of an ADC
will depend on the type of disease to be weated, as defined above, the severity and course of
the disease, whether the molecule is administered for preventive or therapeutic purposes,
previous therapy, the patient's clinical history and response to the antibody, and the discretion
of the attending physician. The ADC formulation is suitably administered to the patient at
one time or over a series of treatments. Depending on the type and severity of the disease,
about 1 pg/kgto 15 me'kg (e.g. 0.1-20 mg/kg) of ADC is an initial candidate dosage for
administration to the patient, whether, for example, by one or more separate adminisirations,
or by continuous mfusion. A typical dosage regimen might range from about 1 pg'ke 10 100
my/kg or more. depending on the factors mentioned above. An exemplary dosage of ADC 1o
be administered to a patient s in the range of about 0.1 to about 10 mg/ke of patient weight.
For repeated administrations over several days or longer, depending on the condition, the
treatment 1s sustained until a desired suppression of disease symptoms occurs. An exemplary
dosing regimen comprises administering an initial loading dose of about 4 mg/kg, followed

by a weekly maintenance dose of about 2 mg/kg of the ADC. Other dosage regimens may be

usetul.
COMBINATION THERAPY
[0511] An antibody-drug conjugate {ADC) may be combined in a pharmaceutical

combination formulation, or dosing regimen as combination therapy, with a second
compound having anti-cancer properties. The second compound of the pharmaceutical
combination formulation or dosing regimen preferably has complementary activities o the

ADC of the combination such that they do not adversely affect each other.
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HI5124 The second compound may be a chemotherapeutic agent, cyviotoxic agent,
cvtokine, growth inhubitory agent, anti-hormenal agent, aromatase imhibitor, protein kinase
inhibitor, Hpid kinase inhibitor, anti-androgen, antisense oligonucieotide, ribozyvme, gene
therapy vaccine, anti-angiogenic agent and/or cardioprotectant. Such molecules are suitably
present in combination in amounts that are effective for the purpose intended, A
pharmaceutical composition containing an ADC may also have a therapeutically effective
amount of a chemotherapeutic agent such as a tubulin-forming inhibitor, a topoisomerase
inhibitor, or a DNA binder.

[6513] Alternatively, or additionally, the second compound may be an antibody
which binds or blocks ligand activation of tumor-associated antigen or receptor. The second
antibedy may be conjugated with a cytotoxic or chemotherapeutic agent, e.g., a macrocyclic
depsipeptide. an auristatin, a calicheamicin, ora 1.8 bis-naphthalimide moiety. For example,
it may be desirable to further provide antibodies which bind 10 EGFR, ErbB2, ErbB3, ErbB4,
or vascular endothelial factor (VEGF) 1n the one formulation or dosing regimen,

j0514] The combination therapy may be administered as a simultancous or sequential
regimen. When administered sequentially, the combination may be administered in two or
more administrations. The combined administration includes coadministration, using
separate formulations or a single pharmaceutical formulation, and consecutive administration
in either order, wherein there is a time period while both {or ally active agents simultaneously
exert thewr biological activities,

|0515] In one embodiment, treatment with an ADC of the present invention involves
the combined administration of an anticancer agent identified herein, and one or more
chemotherapeutic agents or growth inhibitory agents. Preparation and dosing schedules for
such chemotherapeutic agents may be used according to manufacturers's Mstructions or as
determined empinically by the skilled practitioner. Preparation and dosing schedules for such
chemotherapy are alse described in Chemotherapy Serviee Ed.. M.C. Perry, Williams &
Wilkins, Baltimore, Md. (1962,

10516} The ADC may be combined with an anti-hormonal compound; e.g., an anti-
gstrogen compound such as tamoxifen; an anti-progesterone such as onapristone {EP
6168123 or an anti-androgen such as flutamide, in dosages known for such molecules. Where
the cancer to be treated is hormone independent cancer, the patient may previously have heen
subjected to anti-hormonal therapy and. after the cancer becomes hormone independent. the
anti-ErbB? antibody (and optionally other agents as described herein) may be administered 1o

the patient. It may be beneficial to also coadminister a cardioprotectant (10 prevent or reduce



myocardial dystfunction associated with the therapy) or one or more cytokines to the patient.
In addition to the above therapeutic regimes, the patient may be subjccted to surgical removal
of cancer cells and/or radiation therapy.

|51 7] Suntable dosages for any of the above coadministered agents are those
presently used and may be lowered due 1o the combined action {synergyy of the newly
dentified agent and other chemotherapeutic agents or treatments.

[0518] The combination therapy may provide “synergy”™ and prove “synergistic”, Le.
the effect achieved when the active ingredients used together is greater than the sum of the
effects that results from using the compounds separately. A synergistic effect may be
attained when the active ingredients are: {1} co-formulated and admimistered or delivered
stimultaneoushy in a combined. unit dosage formulation; (2} delivered by alternation or in
parallel as separate formulations; or {3) by some other regimen. When delivered in
alternation therapy, a synergistic effect may be attained when the compounds are
adminisiered or deliveraed sequentially, ¢ g by different injections in separate syringes. In
general, during alternation therapy, an effective dosage of cach active ingredient is
administered sequentialtly, 1.2, senally, whergas in combination therapy, effective dosages of

twe OF more active ingredients are administered together.
METABOLITES OF THE ANTIBODY-DRUG CONJUGATES

16519 Also falling within the scope of this invention are the i vive metabolic
praducts of the ADC compounds deseribed herein., to the extent such products are novel and
unobvious over the prior art. Such products may result for example from the oxidation,
reduction, hydrolysis, amidation. esterification. enzymatic cleavage, and the like, of the
administered compound. Accordingly, the imvention includes novel and unobvious
compounds produced by a process comprising contacting a compound of this invention with
a mammal for a peried of time sufficient to vield a metabolic product thereof.

10520] Metabolite products may be identified by preparing a radiolabelied (e.g. "*C or
*H) ADC, administering it parenterally in a detectable dose ( e.g. greater than about 0.5
mg/ke} to an animal such as rat, mouse, guinea pig, monkey. or to man, allowing sufficient
time for metabolism to occur (typicaily about 30 seconds to 30 hours) and isolating its
conversion products from the urine, blood or other biological samples. These products are
casily isolated since they are labeled (others are isolated by the use of antibodies capable of
binding epitopes surviving in the metabolite). The metabaolite structures are determined in

conventional fashion, e.g. by MS, LO/MS or NMR analysis. In general, analvsis of

I
[



(6) thinaint Al 146.1-ma Ant 113 -an | MC tide ketal- (7) thio-anti-CD22 (iiC A 1 1,1C)-rnateimide Ant
107 1 mg kg (8) thio-anti-C1/22 All4C)-rnatei(1)318etal- Ant 107 3 in gikg 1 (9) (No-anti-Cl/22
(1-1C145 Al 14(1)-mateimide ketal- Ant 107 6 mgikg 1.75

metabolites is done in the same way as conventional drug metabolism studies well-known to
those skilled in the art. The conversion products, so long as they are not otherwise found in
vivo, are useful in diagnostic assays for therapeutic dosing of the ADC compounds.

JOS21 Metabolites include the products of in vive cleavage of the ADC where
cleavage of any bond occurs that links the drug moiety to the antibody. Metabolic cleavage
may thus result in the naked antibody, or an antibody fragment. The antibody metabolite
may be linked to a part, or all, of the tinker, Metabolic cleavage may also result in the
production a drug moiety or part thercof. The drug moiety metabolite may be linked to a

part, or all, of the linker.
ARTICLES OF MANUFACTURE

8522 In another embodiment, an article of manufacture, or “kit”, containing ADC
and materials useful for the treatment of the disorders described above is provided. The
article of manufacture comprises a2 container and a label or package insert on or associated
with the container. Suitable containers include, for example, botties, vialks, syringes, or blister
pack. The containers may be formed from « variety of materials such as glass or plastic. The
container holds an antibody-drug conjugate (ADC) composition which is effective for
treating the condition and may have a sterife access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection
needie ) At least one active agent in the composition is an ADC. The label or package insert
indicates that the composition is used for treating the condition of choice, such as cancer.
10523 in one embodiment, the article of manufacture may further comprise a second
(or third) container comprising a pharmaceutically-acceptable buffer, such as bacteriostatic
water for injection (BWFI), phosphate-buffered saline, Ringer's solution and dextrose
solution, and a package insert indicating that the first and second compounds can be used to
treat cancer. [t may further include other materials desirable from a commercial and user

standpoint, including other buffers, diluents, filters, necdles, and syringes.
EXAMPLES

10524] The compounds of the present invention, as prepared according to the
following examples, were characterized by HPLC/MS analytical data; HPLC/MS data were
collected following any one of methods |, 2.

[0525] HPLC/MS Analvtic Method 1

[0526] Waters 2795 Alliance HT HPLC system equipped with 2 2996 Waters PDA
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RODENT TOXICITY 104901Antibody-drug conjugates and an ADC-minus control, "Vehicle", may be
evaluated in an acute toxicity rat model (Brown et al (2002) Cancer Chemother. Pharmacol.
50:333-340) and according to Example Il. Toxicity of ADC is investigated by treatment of female
Sprague-Dawley rats with the ADC and subsequent inspection and analysis of the effects on various
organs. Based on gross observations (body weights), clinical pathology parameters (serum chemistry
and hematology) and histopathology, the toxicity of ADC may be observed, characterized, and
measured. 10491 Arm(yéqrdgxl_ac‘ute dto%'ci\t “?tudy in adolescent female rats may be conducted by one
or more doses 6f & CandidatE RDE Y Conths ABE tree HithPSEyeINE TR E8Pound
(PNU-159682) atictsareoiirdl Vehiclso(day 0y Body weidht is-measured! getiodically: Glimical chemistry,
serum enzymes, and hematology.analysis.is alsg,cenducted perjodically; consuding yith,complete

necropsy with histopathological assessment. Toxicity signals included the clinical observation of
weight loss, cBRSiderift 5t Wight1bss, BERBIgHTCHEAGE TéIAtRES HHilaR HEBLardhIy with Vehicle
in animals afterdosimgonitin ADGieisnaMpdss. ahdigenehaldindicater of Systamichor loaatized toxicity.
Hepatotoxicity naybe measiradby-(D sleyated.Iver-enzymes, iehas ARl as P%E(}E?‘)ES |

ii) Increase

aminotransferase), ALT (alanine aminotransferase), OCT (g-gtutamyl transferase);

numbers of nln%tfcéajﬂd'Q\BBBT&?CT%d?&f*ﬁ‘h&”{ﬂl}‘%é’ﬁ%\f@é&ﬁte- eSrSigEAtSlyAphoid toxicity is
observed by depletion efleukacybessprintaclyngrénuoctyas tnenltiophils kcandios platelets, and
ymphoid orgg inyelvereRty e ARRIY.R ARRRIAIE S, JOXIEIY,IS also ngied by gastro
degenera inal tractlesions such as increased numbers of mitotic and apoptotic flgures and litis
ADMINISTRATIORIOEANRIBOEY IDPRUE €ORIUGATE PHARMACEUTICAL FORMULATIONS
194921 Thergpsamjictdy-drapconygatevARC) snay be administered by route appropriate the condition
to be treated) kg ADC wil ypisally b acmipistered parentorally, e nfusian, sybeutaneeus,
intramuscula}, intravenous, Intradermal; intrathecat, oﬂs, intratumor |n18c?t|on or"e(i)cl ufa (Shire et al
(2004) J. PhafiSeientas O3 (@ r1agauadnpp mphappacagticaldonmd atiibrns oftresapsutic
aﬂtibody-drugs%omug@m&(fs%a@w Uﬂiﬁﬁ#Maﬂf@&ﬁﬁ@i@J@%rﬁﬁg@t@t&@E%qrgi@g@?ﬂﬂﬂiwima odv
pharmaceuti ‘acceptable parenteral vehicle. in a unit. dosage injectaple form, An antibody-drug
conjugate (A%)? Oﬁvé“iliiﬁ%} 6 ( ggﬁégg “ {éé\?'ééc'ok%%?%’/v 7§ %‘&i%dn‘élffydtr%l & Wi&‘%&‘iﬁ%ﬁ&eutically
acceptable ditdenis, ucaerierd, | Ex¥iptents Torstabilizérs, Sintthe folomofddydphilized formulation or an

aqueous solytion (Reminglanis fﬂm@r}aﬁg@&:ﬁgﬂt]s%nd%%](51;19964@% Loth,adiian. Qsol g\ Ed.). 10493]The

ADC may be formulated as q|c_)harmaceut_ica compositions with a pharmaceutically acceptable carrier or

diluent. Any ABBrEEHAE Barriér o Bty Baid8d Elindble taridrs BRa'hes iRclude
physiologicalfsatingnsetution apdiRingers:dextrosgisattions: 104941Aaceptakle pargnteral vehicles,
diluents, carfigiRn@LaPIeniz g siaplizers.al nonioNe o eciien's alibe dosages.and
concentratioﬁs"empfc)yed, and ‘elude’ (lg‘bu?'fce% such asphosp ate “citrate, dibasid €alcium
phosphate, rfagEsHinTatdarate; @rd vthef orgaticains: (i antoxiddnts iHélhidirrg ascorbic acid and
methionine; (i#3preservativessuch as-getagdecyldimathythenzylkammoniymachioride; hexamethonium
chloride: benzalkonium chlaride 1zethonium chloride; phenol, butyl or benzyl alcohol; (iv) alkyl
parabens suc '”tggxr\ﬁléiﬂyﬁ}%?%?é‘ggsgﬁrﬁa[}%ngj;%g éetcl’%"ﬁ"?éns%tr%‘f?%f;dc\ﬁl%[rﬁ%‘g?(anol; 3-pentanol; and
m-cresol); (vpiswohtoletdlal weight (lésschahiabeut 30l resithtes) potypepfides] proteins, such as
serum albumigy gielativ:eimmupaglobuling i) bydrerhiiciPelym&rs:guch as polyvinylpyrrolidone;
(vii) amino a hd% uch as g]fyc}n& %Iutamﬁne“, asparagine, histidine argiping.vor_lxsiine}; (viii)
monosacchalides, disacchdrided "Risd othF E5rBBRYAIFatE S htiliding Giticose ladtose, sucrose,
mannitol, trelidipger sodithostarch URe8laté., ) §Gdfittlafighnodexedrbexyyhethiviéelutbse, or dextrins;
(ix) chelating,agante suckas ERTA. (X} salt-forming. coHDLer-ions such s sedium.; metal complexes
(e.g. Zn-protein complexes); (xi). non-ionic surfactants such as TWEENDI, PLURONICSTM or

polyethylene §iESt BEEY il diiltans B YrantiBtngs 44edts such as magnesium stearate,
carboxymethylcellulose, talc, silica, and hydrogenated vegetable oil:disintegrant such as
crosprovidone, sodium starch glycolate or cornstarch; (xiv) thickening agents such as gelatin and
polyethylene glycol, (xv) enteric




coatings such as triethyl citrate; and/or (xvi) taste or texture modifiers, antifoaming agents, pigments,
and dessicams. For example, lyophilized anti-ErbB2 antibody formulat described in WO 97/04801,
expressly incorporated herd,An exemplary formulation of an ADC contains about 100 mg/m1 of
trehalose (2Whydroxymethyl)-6-13,4,5-
trinydroxy-6-thydroxymethyfitetrahydropyran-2-yfioxydetrahydropyran-3,4,5-triol; CirtH9200; CAS
Number 99-20-7) and about 0 1% TWEENTh 20 (polysorbate 20; dodecanoic acid
2-1:243,4-bis(2-hydroxyethoxy)tetrahydrofuran-2-y11-242- hydroxye{;(hoxylethoxyjethyl ester;
C20HdOIni CAS Nunmper 9005-64-5) at approximately prmaceutical fgrmulations of a
therapeutic 'I%i eugoany et unreacted drug moiety (D),
antibody-linket.iftermethia (Din),~a8 a consequence of

inte ate (AbL), andieg drug-linker |Ot efiat
incomplete putificationrand separation XCess reagents, imoﬁuities, and by-products, in the process

of making the ADC; or time/temperature.hydrolysis or degradationjupon storage of the bulk ADC or
formulated ADC comgn. For example, a formulation of the ay contain a detectable amount
of free drug. Alternativelyz NWbaddition to, it may contain a dete&'éﬁlfgamount of drug-linker
intermediate. Alternatively, Qrin addition to, it may contain a detectable amgunt of the antibody. The
active pharmac'ghtical ingfé%ients may also be entrapped in microcapsules prepared, for ample, by
coacervation{ésghniques oo bydnterfacialspolymerizationdforexamptex-hydroxymethylecellulose or
gelatin-microﬁ@ﬁgj}@@&@‘g.(ﬂlg{.l*y?@)@(g[}Xg@lgg}igq%%t%gm r9capsutes, respectively, in colloidal drug

delivery systems (for example, liposomes, albumin'microspheres, microemulsions, nano-panicles and
nanocapsule&y atii macrbemlirsiiy Sudh thertitusy bre diseIddedereRemingems Pharmaceutical
Scientc):les 16m@égm?a@smmgﬁdl;} (980)3404964Hus Eaiimfg-jﬁﬁ:lﬁﬂ@@am@ﬂ @fblatignwmay l:f>e plrgpared-
Suitable exagples o sq%tﬂi@ -rele oreparations include semi permeable matrices. of soli
hydrophobic 'pQIS/m'é*rlsﬂ Eéntéiglr%é?f ﬂ%g%eBg ?‘Sv’?]ﬁ%‘lqg‘r?%?ﬁ'g%s%r%“i%%% orm of Shapet Sticles, e.g.
films, or micrédapdiilesicEXanple BT staingsefeadelfaties iNERiddpYestes dnyjdrogels (for
example, poly(2-hydroxyeibyl-mathacrylate ) @npoly hyiaylalsehall: polylactidast Me3743919),
copolymers of Lglytamic,acid, and.gamma:elhyl L glutamate, non.dearadable etflene vinyl acetate,
degradable 1actic acid-glycolic acid cBpoymers Shich AL tha' UPHEN BRSO thtable
microsphered'€omip o5t el ctitaatid sgcbiic acidcdvpolymeéf ard. [Euproliieatetate), and
poly-D-(9)-3-fivdeoxypulyiie acid.n 04971 &Rrmylatiensimaycanvenentyhe fresented in unit dosage
form and may be prepared by any of the mi t?quis:;ﬁV?" %movyn in the art of harmta?c%.,)'l;echniques and
formulations cénerajly are foundfifl Remington'<’ ‘%iﬁr%5’8%‘&%?%1‘@&%%%%%5&‘?&&.;- :Astofl, PA). Such
methods incléide iherstép of dringingrinterasgediationtheadtivevrgrediert Wwith @ catrier which
constitutes ong.@[Meg.ac6essrYy naredientsyln general the formulations are prepared under sterile
conditions ang;?g uniform] / and irntEi]m_qter bringing ir]tg assg)ci_af[iop th ADQW[}h liquid carriers or
finely divided Sond carriegggf" “botREHY Thih T rdcdekan -shidpingthe prodidt (ORYEA ueous
suspensionsicontainitiel Active Aa(RDE). Inaadminttirewithrexcipissitgisuitable for the manufacture of
aqueous sUSPeNsions. SUEh-SXCIRig) t;inglude, a sHSPY QJ@Q@I ERl,RULR A3 sodium

carboxymethylcellulose, croscanhellose, povidone, inéthylcellulose, hydroxypropyl methylcelluose,
sodium alginZ& BT RARY s iBNEY GuRrBayResRis W ahfs acacia, and dispersing or wetting
agents such as a naturdjly @ccurrifgg phosphatide (e.g., lecithin), a condensation product of an alkylene
oMV ‘§t&4rate), a condensation product of ethylene oxide with
coha " ecaethyleneoxyceta.nol), a condensation product of
ethylene oxide with &parti %Lderived from a fatty acid and a hexitol anhydride (e.g.,

polyoxyethylene sorbitan mo eate). The aqueous suspension may also contain one or more
preservatives such as ethyko ropyl p-hydroxy-benzoate, one or more coloring agents, one or more
flavoring agents and one or mare{swegetenffig agents, such as sucrose or saccharin. 104991The
pharmaceutical compositions ofj%?@ may be in the form of a sterile injectable preparation, such as a
sterile injectable aqueous or oleaginous suspension. This suspension may be formulated according to
the known arfUisihg thosé Sdiitasie didperding BriktiAg agentddiid Saspalsamty agents which have
been mentionedcaboyeC Thessierilerinjectabldipreparatitn mayoalselbsca stente dpjeaiaile solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, such as a solution in I.3ane-diol
or prepared as'a"jophiliZzed penbsr ANy tHadtetaptbe b diitee Bibrasvents tHat may be
employed are water, Ringer's solution and isotonic sodium chloride solution. In addition, sterile fixed
oils may conventionally be employed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid may likewise be used in the preparation of injectables. (0500]The amount of active
ingredient that may be combined with the carrier material to produce a single dosage form will vary
depending upon the host treated and the



particular mode of administration. For example, an agueous solution intended for intravenous infusion
may contain from about 3 to 500 pg of the active ingredient per milliliter of solution in order that
infusion of a suitable volume at a. rate of about 30 rtilihr can occur. Subcutaneous (bolus)
administration may be effected with about 1.5 ml or less of total volume and a concentration of about
100 mg ADC per ml. For ADC that require frequent and chronic administration, the subcutaneous
route may be employed, such as by pre-filled syringe or autoinjector device technology. 105011As a
general propc%fi_tio_n, th%niti}al .ph%ymacgutié:all effective amount of ADC administered per dose will be
in the range of abdut B f—iifﬁlacrﬁg‘mcgs,‘h”é?néiff{;i%iﬁlﬁyflt‘(’)“?t’fﬁl&ﬁﬁRﬁl’afcpgﬁéﬁfib%a;‘/‘\%féht per day,
with the typicahinitidlwahgeoficompdundsused being 6. 84t tbmylkgigdy. [BoMeEXamMple, human
patients maydog initially dosed at about, 1,5 me, ADEperkapRtiaNLhody Weighl<The,dose may be
escalated to the mg&;_gnalé){/‘ Eolerriat_edﬂqolsg (MTD,). fThe,}dosing schedule may be about every 3 weeks,
but according 16 diagHoset EoHAHEA of réshBn&E A Schedule may be more or less frequent. The
dose may beffiditHer adjusted d8ringethe tourseofdreatmernt to-be-atior betovMTD which can be
safely adminigiered Jor mUHRIC £Yles: Ruch asaRqyL.ormers, 103z ormulations suitable for

J

parenteral administration include aqueous and non- aqueous sterile injection solutions which may
contain anti-SX{aaN; blffels! BHEriostals dHeradiuted Which feriertte fifidiation isotonic with the
blood of the intesiged recipentydntbaguecuscancnopcagueaus stertensuspansioms which may include
suspending agents and hiccl}<§nin%agents. 105Q31Although oral administration of protein therapeutics
are generally disfavoredidue to pgor bioavajilabilky due to limited absorption, hydrolysis or denaturation
in the gut, formulatiljfwa ror inistration may be prepared as discrete units such
as capsules, cachet%orab ts.each taining@ predetermined amount of the ADC. 105041The
formulations may be packagedfin unit-dose or multi-dose containers, for example sealed ampoules
and vials, and may be storedln & freeze-dried (lyophilized) condition requiring only the addition of the
sterile liquid carrier, for exa?np a‘u;r, for injection immediately prior to use. Extemporaneous
injection solutions and suspensionscare prepared from sterile powders, granules and tablets of the kind
previously described. ExemplaryQnit dosage formulations contain a daily dose or unit daily sub-dose,
or an appropfigtsfractionTiherent;of dhexaetiveningiedients AMEIBOBYBRUG GONIJUGATE
METHODS Of: TREATMENT J0R0s1Antibecdyg conigates o he ipvention are,yseful as

. L a . .
antitumor agent mammal y'a method comprising

nt me uman or animal, may therefore be treated _ ‘
administering“tNeréte wistialitihediticslly etetiVergimbostordconjisgataof fopmititer a5 hereinbefore
defined. Theconditinnefihedhuman:-arasimakmay:berinelierateeharimpravedrinthisway.

105061Formyla 1 ARC Y be,used 0 et various diseases or disorders n g patient, such as cancer
and autoimmune conditions including those characterized : il

. . byt e overexpression of a timor-associated
antigen. Exefiglairesndiisiscordissiaers ipladahéstm of fraligdahy tiayiors; leukemia and
Iymphoirc]i maﬁ@ﬂmam%apm;hgcﬂils%ﬁ@@ﬁs s@.sib‘; §&#QU£Q‘§@!}@ gliadgsiraeytal ,rilymmlﬁs;ﬂiq, gcllfandglar,
macrophaga ithelial, stromal, blastocoelic, inflammatory, angiogenic and immunologic disorders.
Cancer typeskE L'Su 'cge%tm("é%t‘t’f;:‘g“émﬁggt{r%cnf ih%gr]u'a’é]'twgéxé}%/v lich are characterized by the
overexpressiti¥st certainStanfoPassodiatedicantigenyomddll surface receptors, e.g. HER2. 1050710ne
method is for the treatment efrcances in a mammal, wherein the cancer is characterized by the
overexpression of ap-E£[bR re p

treatment with an @F d
mammal a therapeutically effective amourt0f an antibody-drug conjugate compound. The growth of
tumor cells that overgkprssoé*g wth factor receptor such as HER2 receptor or EGF receptor may be
inhibitied by administering to &patjent a Formula | ADC which binds specifically to said growth factor
receptor and a chemotherapeutic t wherein said antibody-drug conjugate and said
chemotherapeutic agent are each dmihistergd in amounts effective to inhibit growth of tumor cells in
the patient. 105081A human patient:Sisceptible to or diagnosed with a disorder characterized by
overexpression of ErbB2 receptor’,?nay be treated by administering a combination of a Formula | ADC
and a chemdfférdpeutic Agent!'Suthiekicdssival dctivatiod maybeléttributdbledts overexpressi OTT or
increased produgtianef.the RibB, recapiRianan £ieB ligand, dpone smkediment,4.diagnostic or

prognostic assay will be performed to determine whether the patient's cancer is characterized by
excessive actiVaiSh Gt S EHEE TUBCHISE EBI SXARIBIE: EPD B GENe HRSHEATYR aRtHBMoverexpression
of an ErbB receptor in the cancer may be determined. Various assays for determining such
amplification/overexpression are available in the art and include ITIC, FISH and shed antigen assays.

Lz




10509]Examples of cancer to be treated herein include, but are not limited to, carcinoma, lymphoma,
blastoma, sarcoma, and leukemia or lymphoid malignancies. More particular examples of such
cancers include squamous cell cancer (e.g. epithelial squamous cell cancer), lung cancer including
small-cell lung cancer, non-small cell lung cancer, adenocarcinoma of the lung and squamous
carcinoma of the lung, cancer of the peritoneum, hepatocellular cancer, gastric or stomach cancer
including gastrointestinal cancer, gastrointestinal stromal tumor (GIST), pancreatic cancer,
glioblastoma, geyical Ganceroyarian. pancer, lver sancer, bladder cancer, hepaipinay breast cancer,
colon cancer, rectal cancer, colorectal cancer, endome rlaf o utering carcinoma, s)a?ﬁ\t/éry gland
carcinoma, kidhé&ie or retyalecahter aprestdte cahebr vl ahderRiyroid cancer, Hepatic carcinoma,
anal carcinomasypgnile: carginoma, -as well;ashead and neck cancer. 105101For the prevention or
treatment of disease, the appropriate dosage of an ADC will depend on the type of disease to be
roated a5 GOV above I LB St oL GRS AL S U HETHE 1S RolBLTE e
administereddforpreverntivevetietapeutic purposes, previous therapy, the patient's clinical history and
response to thgsantibody,,and the,discretion of the atiending physigians The ADC formulation is
suitably administered tg the patient at one time or over a series of treatments. Depending on the type
and severity of the %@dgﬁése%éeolc%tg "GRG 15 PEERGT84Y6:1%50 mg/kg) of ADC is an initial
candidate dopagedfaradminisirationidd, the ipafientiwhether; foriéxamplé 2bydgne or more separate
administrations,.gtfy,continuons.infusion. . typical dosage.reeimen mightyange; fropy about 1 inflkg to
100 mg/kg or more, depending on the faqtors mentioned above. An exemplary dosage of ADC to be
administered 4 &' patSHiiEh THS Fahgesr ¥eld A to about 10 mg/kg of patient weight. For repeated
administratiof$eier severalaayis’ar lofigesy-dd penting Dretheconditiomdthextrgatment is sustained
until a desireq%--(sy ﬁ%ﬁ%@)%ﬁl&%%@%QP%W}PJQ%%H&%&%ﬁ‘i@o????mmplary dosing regimen comprises

administering an Initial loading dose of about 4 mmkg, followed by a weekly maintenance dose of
2bout 2 mg/kg BhS RBO! Ditteratsage Tgieremz b Usefut COMBMATION THERAPY
105111An aniikeidy-dittgeorjugaie(ARG) may hexenmbined: it apharmaceytical combination
formulation, %mgﬁing{rgcgi[riggn qcsfggrlr}bijyggtil%tmgr;apy, with a second compound haying anti-cancer

) HIT : S . , :
properties. The second compound of the pharmaceutical combination formulation or dosing regimen

preferably ha¥¥dinplemelitary detigiicarbenttie RBE lof e combiaticn sdck thdpiiey do not adversely
affect each otheroxl0612{SThessscand /compoundmay-beaichematherapeutic agent, cytotoxic agent,
cytokine, growth in lng_ ry,agent antiznormonal agent, aromatase inhibitor, protein kinase inhibitor,
lipid kinase itk iE’)ll]t%Q, ‘ahgti‘-ggdﬁgééézﬁ l Qiﬁéﬁiéﬁbﬁfg%%gﬁe%ﬁdéﬁﬁ 6%12’?%%76(3%% ]t \erapy vaccine,
anti-angiogemitdtydnteinehor caldioproteetntSucharmibcbidsiare Suitablydpte¥énEr tombination in
amounts thatiare pifegtiverforifia, purposerintandead:funhacnacsutical-compesitiongantaining an ADC

may also have g therapeutically effectjve unt of a chemotherapeutic agent such as a
tubulin-formi Sgs%n ibitor, i%%“&&%ame;“é“é“e%ﬁbﬁ i %f‘)é‘iﬁ\lqg?g%dgrrié’)@‘igﬂ‘fﬁéfrﬂative|y, or
additionally, thetsecohd COmpauhtsial; IveSan-arstibody! wisibhlpirdsdor-bidcks ligand activation of

tumor-associgied antigen E‘Pf.ﬁ%%%ﬂﬁ-ﬂbﬂf econdiantnody may be,conjugaied yith a cytmoxic or
chemotherap}eu;ic agent, e.g,, 8 macrocyclic _ep,}s}igiepjgidq, an auristatin, a calicheamicin, or a 1,8
bis-naphthalifid&HBIER Eor eXshiple St AT e taYraME (B RMREFETEMIE SritBeties Which bind to
EGER, EMBMN%E#B3, ErtB4,/ofwassidar éndothelidlfactoky(VEGE) iditherbpedofmulation or dosing
regimen. 1051411 he combination therapy may be administered as a simultaneous or sequential
regimen. When administered sequentially, the combination may be administered in two or more
administrations. The Cowbi imtsStration includes coadministration, using separate formulations
or a single pharmaceutieal formutation, and consecutive administration in either order, wherein there is
a time period while both (or all) active agents simultaneously exert their biological activities. 105151In
one embodin@&Ht ltreatmeént wWitkdarnxDCtohthiers sedtinuentondmbolves thecdombingdladministration
of an anticancen agentidentified:hareinmandene Oimerechemetherapautis,agents or growth inhibitory
agents. Prepgrgtilo_\r} angpg)alr&g St hg%lefs_ fo_rq%gl%h cz‘_’h(%:-mothiera _egtic_agéler]ts_rr(])ay \be‘”uwsed according
to manufactuters's instidictions o as detsrmined smpiricaly by 8 LRHeY BracdiitiBher* Preparation and
dosing scheduldsdfersiichndheimethietapiraredldhdescribedinu@hemeitredapy Servide Ed., M.C. Peify,
Williams & Wilking Baltimers Md: 292).405163TheARGmay hecambined with,an anti-hormonal
compound; e.g., an anti- estrogen compound such as tamoxifen, an anti-progesterone such as
onapristone (EP 616812), or an anti-androgen such as flutamide, in dosages known for such
molecules. Where the cancer to be treated is hormone independent cancer, the patient may previously
have been subjected to anti-hormonal therapy and, after the cancer becomes hormone independent,
the anti-ErbB2 antibody (and optionally other agents as described herein) may be administered to the
patient. It may be beneficial to also coadminister a cardioprotectant (to prevent or reduce



myocardial dysfunction associated with he therapy) or one or more cytokines to the patient. In addition
to the above therapeutic regimes, the patient may be subjected to surgical removal of cancer cells
and/or radiation therapy 1051 71Suitable dosages for any of the above coadministcrcd agents re those
presently used and may be lowered due to the combined action (synergy) of the newly identified agent
and other chemotherapeutic agents or treatments. 1051 81The combination therapy may provide
"synergy" and prove "synergistic the effect achieved when the active ingredients used together is
areater than the sum of effects thatreylts from.usind the comppunds, separately, A synergistic effect
may be attained when the active ingredients are: ( co-tormutated and adminidtered of delivered
simultaneoushyintargembiised! Uitdosaygefofihalation s @deliVered byralteriition drmin parallel as
separate _forrﬁwam@&;@&@m{%@;mr%p&hfr@n@gim@@-ug&{b}ere@%éw@%@ ?ﬁ@rgalt_igyal;%@rapy, a |
synergistic effect m e attained when the compounds are administered or delivered sequentially,
o0, by difer BB AR i CEBEH A SARS, N GOHBFAr Bty e (SIoRy, an ofective
dosage of eautrlactilferingrédient isadnmittistered deydentially; e psenalyinwhereas imeombination
therapy, effectiye, dasagesaliwo, o mate anlive ingredienis are adminisigredstogatngr. - |
METABOLITES OF TIIE ANTIBODY-DRUG CONJUGATES 105191Also falling within the scope of this
invention are'th&‘in VivdiiEtapolie prolducts oF thel KDIE Cordipdtintts HBséritddt hétefrl to the extent
such productadare nevel, and unabviousiaver the prior.ad. ISuchsproduets may result for example from
the oxidation ction, hydrolysis, amidation, esterification, enzymatic, ¢ )e..and the like, of the
administere %rsc?r%l%ound.%%ﬁ%@ﬁh&ﬁh%gﬁ%F\{{fﬁsgl'uaeg o?vg}lng}ﬁudclu%% ’\é/?c?ﬁésgogmpounds

produced by &!proeess-esMprising corBding 2 ebiipdutidnefttis inveriibstithy & ieimmal for a period
of time sufficieniriq yield 3 metahalic produckibersaf105201Metabelite: products.may be identified by
preparing a rﬁ%‘%?%%&?%&%gJ@%f&ﬁﬁ%@%@h&@.ﬂﬁm'3%5,}9&'3%‘&B@J&QE%{%M” a detectable dose (e.g.

greater than abou
sufficient time for metabgli

Oa

ani as rat, mouse, guinea pig, monkey, or to man, allowing
Gur (typically about 30 seconds to 30 hours) and isolating its
conversion produc ﬂi 1 St @fb’qpf?)gifal samples. These products are easily
isolated since they &te ers areNsolated by the use of antibodies capable of binding
epitopes surviving indheimets %C_'te). Trp.metabolite structures are determined in conventional

fashion, e.g. by MS. LC/MS or Ryvanalysis. In general, analysis of metabolites is done in the same
way as conventional drug metabgtsty gtudigs well-known to those skilled in the art. The conversion
products, so long as they are not-othefwise found in wvo. are useful in diagnostic assays for
tTerapeutin desiag of thhieﬁm.@loggmpw?@lﬁaﬂ;géﬁglbﬁﬁ@ 9@@3?{%@%3%3&%}91}1%%&9{ ﬁ'ln-vivob .
cleavage of the ADC where cleavage of any bond occurs that links the drug moiety to the antibody.
Metabolic cIeIJ;\\}gg’elz2 r%dgy)%h%zz ﬁgﬁﬁlf%ﬁ*’tﬁ%‘“ﬁéﬁé’a‘%ﬁﬁ ié‘g?ﬁ‘pb?"élﬁ{" antibody fragment. The antibody
metabolite may-belfinkéd 10 Alpartyiot ail-bf Hedinkel- Wetabdlicicléavage dregradsacr@sah in the
production agdryg maigtyer palhinereot: The grug.maietmetabelite may:be:linked to a part, or all, of
the linker. AR'[IQ):LE§ 5F MANUFACTURE 105221In another embodiment, an artqlclqe of manufacture,
or "kit", containing ADEC A hISt RS RSO PIHE HEa B BE e disbridiiyd&nbed above is
provided. Thevarticle oferhanufacturéreomprisesid. tontdinnér amd>h dabetordpackage insert on or
associated with, the gantpines. Suitahle, Ganiainersncliyde, 19 eXamR!G: ReMes, Vialga Syringes, or

blister pack. The containers m%y be formed from a variety of materials such as glass or plastic. The
container hof48 AT BREBBES B d G e6n; ByHRe AR Sk pstiormien s fettr)etor treating the
condjtion anMaf(aw:.ha\_/élgﬂﬂuefrﬂe?‘amesmm:(ﬁ@sfzﬁxampithﬁmma_memmayM@a intavenous
solution bag é%%é’%ic\’;k%R?v}é'é‘&Qtﬁéoa%ﬂgﬁlg@!%@%?z!?%%a%f@y RQI(R%EQM%IJ&H%%%%@ neediel; ‘;’%‘;lc?aSt one

active agent in the composition is an ADC. The label or package insert indicates that the composition
is used for tré&AREthe EBHIRIBFOP erolted StEHEY BahcerdiTD52HEim Biecdmsodineitcthe article of

pharmaceutigally-gogentable bufler,suchas bacieriogtatic water forjegiion (GWEL).
phosphate-buffered saﬁne, inger's solutionh an déxtrose so utioh, and a package Insert indicating

that the first &reFEecofdcEmisafdsean Be Used tardatichnbesicttimayfurtAdr incldd@evther materials
desirable fropmaig@mmercial and user standpoint, including other buffers, diluents, filters, needles, and

Syrnges. [0547] Step 3 Synthesis of the intermediate: [(6-{2-0ox0-2-{(254812.3,12-



EXAMPLES 105241The compounds of the present invention, as prepared according to the following
examples, were characterized by HPLC/MS analytical data: HPLC/MS data were collected following
any one of methods I. 2. [05251HPLC/MS Analytic Method | 105261Waters 2795 Alliance HT HPLC
system equipped with a 2996 Waters FDA detector and Micromass mod. ZQ single quadruple mass
spectrometer, equipped with an electrospray (ES1) ion source. Instrument control, data acquisition and
data processing were provided by Empower and MassLynx 4.0 software,was carried out at 30 "C at a
flow rate of 1 /min. usi I n ex (4.6 x 50 mm) column. Mobile phase A
was ammonium’ g_%é)%a?]er%cm o 5?(5 er Wi hpgzce n‘gﬂltrlfg{‘%@%x%) %&%Qgﬁﬁpé"ﬁﬁéé’é B was
ETOlacetonit?i&{595)4 e g}m@m Wés Trofiox:to DY B ird 8 Indinutes tHeheramp to 100% B in 1.0
minutes. Thesinjationyalume wasdQ ukythe-mass sRecromeler. was.opgratgd in positive and in
negative ion mode, the cg\pléary vogage was set up at 3.5 KV (ES')'and 28 V (EST,; the source
temperature was 120C: gong¢ was 34 VO%ZE)/QM 2.8,KV ES'): full scan, mass range from 100 to 1000

) . §/W%1ters 2795 HPLC system was equipped with a 996
Waters PDA detectoryang Mycramass mod:"ZQ single quadruple mass spectrometer, equipped with an
electrospray (ESI) ioftsStrce! | me;«ﬂf«:ontrol data acquisition and data processing were provided
by Empower and MassLynx 4.0&0f PLC was carried out at 30C at a flow rate of 1 mtimin using
a RP | 8 Waters X Terra (4.6 iM g 50« m) ‘bolumn4Mobile phase A was ammonium hydroxide 0.05%
pH-10 buffer with acetonitrile (95:5), and Mobile phase B was H20lacetonitr (5:95); the gradient was
from 10 to 90958lin 8 minbtSEtHEH T AN TR B oA ey itjectidn veliME vasaD pt. The mass

spectrometerwas eperated:.inr ltmaadclmn@gatlv&;;gﬂ madeidhe eapillary.voltagewas set up at

2.5 KV; the soggggﬂtg}r;n gg%tgre wa C\;)rg ne w 10 V; fug fcan mass ranige from 100 to 1000
mlz. 105291E%4 ample 1N-methyl-2- dxo- -f?S Cl‘j“ﬁ%cf RGO 7S LGSy -

[(1S33R,4aS; &5r9ﬁR’iancS’)L9 metb?»\(‘?féYT Tﬁ'ﬂeﬁby&@@ﬁ@hmﬁ%;e was brought to pH = & with 10%
ifpyrano[41,31:4. 51[1 3onazo|o[2 3-q][1,41oxazin-3-ylloxyl-6, 1- dioxo- 1,2,3,4,6, 1-

hexahydroteffEEER A Ith SRS NSRS AR AR MBS AN 65801 8téi)-# Synthesis of the
intermediate Bthybifh 24 oxonRe[(R8:&48)<2: 5142t dribayargxy-us mathaXxytdc. filtered, and the

[(15 3R 4a‘ 8'-. h u t’ h C A% S tH O araph

ftpyrano[41, 3?.%@5%E%%lgéa)%%gggaﬁ}[{lﬁ%gégn%%?/ ]])(()%P- dy 4 ox%)lfné 3 ]H é e phy
hexahydrotettdEeR-0 §ifdtiokicidia sy mﬁa@&al@f%é%é@sza S6ILtoH-01(85 10S 86,8, I
-flihydroxy-8«(fgdroxyiacetyil)-demethawy-105 13115 3l AdaS. 28:9aR: Ha5)-9smethoxy- |

-methyloctahyg(rquﬂy(;ap%[é w49 hLT] %olotﬁz g J] 1[1,4]oxazin-3-ylloxy

-7,8,9,10- tetra%rotetracene -5,12 i%ﬁe ?5"0 mmol) [PNU-159682, compound ILA, prepared

as reported itf 9802434!61#5,%%&%{" dfy}’ﬁlr‘ﬁféﬂwrft#ma?mﬁd@’képtxeﬁdle?%‘i@ébh“ 12-
ECycI(;hex 1-enyloxyl-acesicoagid- qlzhyi"eeskes (Qdadmmc{wzmﬁ?@a r%%t@)@tmvhrf)?rgrﬁhedrg T
1978)43: 1244 1240ka oluene a id mo rate (b, mg, 0.0 were added. The
reaction mixture és]}st{rdé i/ernléS tat emper %Lre Isoglludn% )blca%l?()ﬂ%lt(g 'saturated solution
was added (2OHikaireiptigse- bﬂéﬂﬂtﬁ’%mﬁéﬁé@f with-pliehlorohmetHane {eex 20D Thésombined
organic phases.ywgresdried over anhydrous sodium sulfate, filtered, the solvent removed under vacuum
and the residue parﬂally&urgﬂad by flash chromatography (DCM/N4eOH 97.5:2.5) to give 30 mg (37%)
of the ester intermediateithaf was ysed-as such in step, 2. MS (ESL: 826 [MII. Retention time - 7.48
min. method 2 105 Wesis df th§ intér ed| te){(1-2-trihydrox

d .ﬁN)’/G
%
S 50
[0556] To a solution of the acid intermediate 49 obtained from step 3 of the process

(2 mg, 0.0024 mmol} in dry dichloromethane (1 ml} cooled at 0 °C, N-hydroxvsuceinimide (1
mg, 0.00792 mmoly and N N'-dicyclohexyicarbodiimide (1 mg, €.004556 mmol) were added.

The reaction mixture was stiered at 0 °C for 2.5 h, untl disappearance of the starting material



7-methoxy-4- | if S,3R,4a5,9S5,9aR, 0aS)-9-m ethoxy-l-methyMetahydro-1
pyrano[4',3":4,5][1.3]osazolo[2,3-e][1,4]oxazin-3-yl]oxy -6,11-dioxo- ,2,3,4.6,] -
hexahydrotetracen-2-yijethoxylcyclohexylioxylacetic acid 46 0 OHO 105331To 30 mg of 45,5 m L of in
0 IN NaOH was added. The suspension was cooled at 5 C and stirred under argon for $ hours. The
agueous solution was brought to pH [rs 8 with 10% acetic acid water solution and extracted with
dichloromethane (2 10 ml., The combined organic phases were dried over anhydrous sodium sulfate,
filtered, the sglvent removed under vacuum and the residue purified by flash chromatography
(DoMIMeoH B g s e S S T SRR S (P e
Retention tinfé"Y'3:94r i AMetht 21105341 Step!8r8ythdsivprintdrmeliareoved by
1-(1-#2-0XO;]?%R;71§;4§M§£5 d;'ggﬁtf ixh&[ﬁif%ﬂ%ﬁﬂﬂéﬂg&/ﬁ@%& %gﬁ?’dg@g’a%a 915;@@18&1 la@@,sﬁg%émeéhoxw |
-mcthyloctahydro-IHpyranol[4:,3'i4,5[|, 3loxazolo[2,3-c][l.4]oxazin-3-yl]Joxy1-6,1]-dioxo-1,2,3,4,6,11-
hexahydrotetf"\réa]“}g‘éJ ﬁ%%’l‘ffé‘fl&gi@f}gffélO‘Lﬁéez‘?;%igﬁ]%&}tyﬁl%wﬁ Vol ﬁgeté};{%fdf’o%}e U7 8'105351To a
solution of theratiekintermediate 46 (4 mg, 0.005 mmol) in dry Dichloromethane (2 mL) kept at +5 C,
N-hydroxysuggigjmide (2 g, 0r@d £: gl and N.Ni-dicyclohexylearbodiimide (2 mg, 0.01 minor) were
added. The solution was{}stircr}%d at ropom temperature for 6 h, the solvent evaporated under vacuum

{i effner (5 mt..). The suSpension was stirred for 30 minutes, the solid
removed by filtratio J |0ﬁ§gﬁﬁ%ﬁ§ﬁé’d in vacua. Purification of the crude by flash
chromatography (DC¥/Acetghe80:20) yield1.5 mg 8/ - 33%) of 47 as a red solid. MS (PSI): 895
[M+11-11 . RetentiorPtinte =3122min. Method 1. [0536]STtcpi4 Synthesis of the title compound 2 0
OHOO [0537]To a solution of 47 pbtagiried fpom step 3 (1 mg, 0.001 mmo in dry

g © 7
= O /
[0552] To a solution of 54 obtained from step 4 of the process (1 mg. 0.6011 mmol)

in dry dichloromethane (100 pi.), 2.0 M methylamine in THF {65 pL, 0.0033 mmol) were
added. The solution was stirred at room temperature 4 hours until noe starting material was
detectable {HPLC-MS analysis), and the solvent evaporated under vacuum. The residue was
purified by flash column chromategraphy (MeOH: CH>Cl = (.3:9.7) on silica gel (230-400
mesh), affording 0.46 mg {red solid, yield 3196} of 7 as & mixture of diastereoisomers. MS
HO553) By analogous procedures and using the suitabie starting materials the
following compounds were prepared:

(8554 2-[(6-{2-0x0-2-[(25.451-2,5.12-rihydroxy-7-methox y-4-

([ELS.3R 4a595 9a R, 10a8-Y-methoxy- L-methvioctahydre-1 H-

pyrano[4.3%4 511, 3loxazoloi2 3-¢][ 1 .4loxazin-3-vljoxy | -6.11-dioxo-1.2,3.4.6,11-
hexahvdrotetracen-2-vijethoxy ! tetrahvdro-2 H-pyran-2-ylimethoxy]acetamide { Compound 6)
MS (ESI): 813 {M+H}'. Retention time = 3,42 min {method 2).

165355] N-benzyl-2-[(6-{2-0x0-2-[(25.45)-2.5.1 2 trihydroxy-T-methoxy-4-

{[(18,3R 4a5.95,9a4R,10a8)-9-methoxy- L -methylectahydro-1 H-

pyrano[4. 34 5111, 3joxazelo[2,3-¢][ 1. 41oxazin-3-yloxy -6, 1 I -dioxe-1,2,3 4 6.1 1-
hexahydrotetracen-2-yljethoxy Hetrahvdro-2H-pyran-2-ymethoxy Jacetamide (Compound 8)
MS (EST}: 903 [M+H] . Retention time = 6,92 min (method 1) Retention time = £.94 min
(method 2.

J¢556] Example 3 Neacetyl-3-( (3-[(2E)-2-{2-hydroxy-1-[(25,48)-2 5 12~
tribydroxy-7-methoxy-4- {[{ 18 3R.4a8,95 9a R 10a53-9-methoxv- I -methvioctahydro-1 H-



tetrahycirofuran (2 mL), 1 M methylamine in THF (34., 0.003 mmol) were added. The solution was
stirred at room temperature 30 minutes, the solvent evaporated under vacuum and the residue
purified by flash chromatography (dichloromethaneimethanol 90:10) yield (49 mg (y - 99%) of 2 as a
red solid. MS (EST.): 811 [110-1-H1 Retention time -6.10 mm Method 2, Retention time = 5.99 mm.
Method 1. 105381By analogous procedure and using the suitable arting mat compounds were
prepared: 1053912-[(1-12-ox0-2-[(2S,451)-2,5,12-trihydroxy-7-methoxy-4- 1[(1 5,3 R,4aS,9S,9aR,|
0aS)-9-methox thy ydro 1prrano[41 31:4,51[1, 3110xazo|o [H4loxazin -3-yfloxy 1
-6,11-d.2,3, 4?’6%“1_@%1 xéhﬁé R R s e AP %Séi’a Hc mpound 1) MS (BSI):
887 [M-1-1-1tk:iRdtentioriime! kel 8B aminh Method) 2-oxopropyl} disulfanyl-L-alanine
105401N-benzyl-2:4(1:%2-0x0-2-[(2S,4S)-2,5,12-trihydroxy-7 e ly-4- 1[(

S,3R,4a51,951, 9aR ,10aS)-9-in ethoxy

-methyloctah[)}a?o Iprratéié{?Ar il @][fl 3]6’)‘3&%@[?‘%5 &[4 dxdEhg okt e1tdioxo-1,2,3,4,6,11-
hexahydrotetiacenr2isdletheryltytichexyBoxylaeetamidey (Compound 3) MS (BSI) 797 [M+131] .
Retention ti 5 & y nyl

ML 120 S8 Ay 2 15 iyt ethowy AT G ] 22401

,3RAaS,9S éﬁl‘-‘?’l‘ﬁ‘é‘é?@“ﬁiﬁ’éthdk%?“lkhﬂ‘éﬁ‘iy%éféiﬁﬁa‘ré Wp%é#%[ﬁ”@%“@]‘ﬂi@zm%’mlo[z 3-c][1,4]oxazin-

3-yrjoxy -6,11-dioxo-1,2,3,4,6,11- dretetracen-2-yllethoxylcyclohexyBoxylacetyll-L-lysine
(Compound 4) MS (ESI)O 1026 [Mr-13} Reté@n time = 5.26 min. Method 1; Retention time - 4.64
min. Method 2 105421Ekample 2 m%t@yl 24(6-12-0x0-2-[(2S,45)-2,5,12-trihnydroxy-7- meth oxy-4-1[(

1S,3R,4a5,9S,9 @@ oh

ethoxy-1-methyloctalydyo- rano[41 31:4,5][1,310oxazolo[2,3-c][1,410xazin-3-yfloxyl-6,11-dioxo-1,2
,3,4,6,11- hexahydrd?etl%ceWZ hoxyltetrahydro -2H-pyran-2-ylimethoxylacetamide (Compound 7)
105431Step | Synthesis of the %;n e: ethyl (3,4-dihydro-2H-pyran-3- ylmethoxy)acetate Cr0
105441In a dried round bottom fI er agon atmosphere, 60% sodium hydride (240 mg, 6.0
mmol) was rinsed three times with an (%/drous n-pentane. A solution of 2-

hydroxymetHY338] 4-diny dts B Byah & Wi ionmrionsastiadydgdtitah 16 me-Wadd‘cooled at 0 C
and then addedto itheriNathEhe qeaction mixtu advaststitred atQs' C -untildrydragen evolution ended. A

soluton of ey, IOMORGeIalE (1253 ma £.5:mmal i, efizhydrofran (6.m) yas agded to he

reaction mixture and the stirring was cohtinued at room temperature ot ppearance of the starting
alcohol (TLCHMANETS)* Aftér ddolitzpi28 Wal sttt tafd they soheht wasavéptrsted under reduced

pressure. The IEesidue was- pu,rci;ﬁedc&yﬁ ﬁaﬂ ]@qumacm{ ma{@@famhu (AnQEnhexang s 1:12) on silica
oo oo ey lenin T I8 QLD iyt gy g mthon et
On, I-10.08, B11¢ G AF, r?dsgvmw F! Mg ‘(lﬂ,ﬂfﬁ’?rwp%cﬁ%ﬁ.%(éf@m&ii BT (dddddy146.14, 4.83,
2.56, 1.34 Haad dhB38 d hd IrbrdRivk ¥8s Bznide )y lﬂﬁf‘&ﬁ%ﬁ:}%&y%h@%ﬁﬂf the intermediate: ethyl
[(6-12-0xo- 2{912%% gl'z = {1.2:9.8) on silica gel (230-400 meshy), affording 18 mg (vield 27%;) of 53,

MS (ESI 852 ET\%H] . Retention time = 5.52 min {method 23,

[559] By analogous procedures and using the suitable starting materials the

following compound was prepared: 6-(2.5-dioxo-2,5-dihydro-1H-pyrrol-1-y1-N- {(1 E}-2-

hydroxy-1-{(28.45)-2,512-trihydroxy-7-methoxy-4- {[(15,3R 4a5.95 9aR.10aS}-9-methoxy-1 -

methyloctahydro-1H-pyrano{4'.3"4,5){ 1.3 ]oxazolo[2 3-¢|{ 1 4]Joxazin-3-vljoxv ! -6,1 1 -dioxo-

1,2,3.4.6.1 I-hexahydrotetracen-2-yljethylidenc | hexanchydrazide 52. MS (ESI}: 849 [M+H1"

Retention time = 5,15 min {method 2.



trinydroxy-7-methoxy-4-111(151,3R,4aS,951,9aR,10aS)-9-methoxy-l-methyl
octahydro-1Hpyrano141,31:4,51[I,31oxazolo[2,3-(][1,410xazin-3-yfioxy ; -6,1 1-dioxo-11-
hexahydroterracen-2-yl[ethoxyltetrahydro-2H-pyran-2-yl nnethoxyjacetate 48 0 OHO 105461To a
solution of (8S,10S)-6,8,1 -tohydroxy-8-(hydroxyac tylu | -meth 0 xy-10-
HISHR,4a5,98,9aR,10a,51)-9-methoxy- | -methyloctahydro- H- pyrano [41,3 1:4,5] [1,3] oxazolo[2,3 -c]
[1,4]oxazin-3 -Amyl -7,8,9,10-tetrahydrotetracene-5,12 - dione (50 mg, 0.078 mmol) [P NU-159682,
formula HA, prepared as reported in WO 9802446] in 4 ml of dry dichloromethane under argon
atmosphere, ethyl (3,4-dihydro-2Hpyran-2zylme )acetate from step 1 (118.5 mg, 0.592 mmol) and
anhydrous ptoluenesulfonic acid (ZZNng, 0. mol) were added. The reaction mixture was stirred
at room temperature ford hg fil no startipgdaterial was detectable (TLC analysis,
MeOFTCH2C12 = @397 ' ~drbonate 10% aqueous solution was then added to the reaction
mixture and the agireots gsenas extracted with dichloromethane (4 x 20 m1).The combined
organic phases werecqried We%ydrous sodium sulfate, filtered and evaporated under vacuum. The

residue was purified by flash coim tefra\matography (MeOH:CH2C12 0.3:9.71 on silica gel (230-400
mesh), affording 41 mg (red wax; e)%Z’Q@) of 48, as a mixture of four diastereocisomers. MS (ESE):
842 [WEI-P[1. Retention time 7.47, 783 rdin (method 2). 105471the intermediate: [(6-12-0x0-2
7S,45)-2.5, | @sejhydroxyr4r methoxyrdndls k328 RB#a%:92 48R, 10a(3d 9-methexy-1 -methylocta

hydro-l H-- ano[4*,31:4.,5 1,3{9 lof2,3 -e] 11,410xazin-3-ylloxyl-6,11-dioxo-1,2,3,4,6,11-
-ahydrotetracén-- é}“}ﬁfg{%xﬁté %ﬁé@fé-?ﬁ-%‘ér}dﬁzﬁ%ﬁiiﬁa}&“ \’E)llg(ﬁ‘ gﬁﬁtﬂ?giﬂ*ﬁﬂb ethyl ester

intermediate @8wivthindd fidivstepi2 Aemg,20:0475adol tootethat G:Oywidisdigdied with aqueous

0.1 N sodiunhyghouielenthe5-mhyUneer aegon: The deactinn, mikisie was-stireg @t for 2 hours. The
course of the reaction was tbllowed by reverseé—gh_ase HPLC-MS. After that, the reaction mixture was

as tbllowed by ase HPLC:N r that,
brought to pFFES Wity 1086 Hcbtic'sbid Watdr Soilition and Bxtr SEIEE With-bdtan® Saturated with
water (8 x 100mThThé.combined organic phases were dried over anhydrous sodium sulfate, filtered,

and the solvqpggmoved sndei REHIL Fie. asidur vas autiied i flash colump chromatography
(MeOH:C1-42C12= 1:9) on silica gel (230-400 mesh), affording 4.5 mg (red solid, yield 12%) of 49 as

a diasteroisoIEHE TR RIS YRS P9 M-1-1-1] . Retention time = 2.99, 3.50, 3.66 (method 2).
Retention tin@562}.24 (methedql)S{05401Step-42Synthesis |of ths)inteimediaies 1 0r-

t 2'0X0'2'02%%§);3%L§11[21striﬁyagr@wz)lﬂ%@??%ﬁ%m[ﬂ 3§13’methyioctahydro~ 1H-
R,4a5,95',9aR,10a,5)-9-methoxy-I-methyloctahydro-111-

pyrano[4',3 2510 SoxardIb[Ao3 %t 4o xaZif ey e T - didkslive: 3.2 Bl -
hexahydrotetrac@pd2yflethnaxyitetrahydeo2tt-pirana-yhimethoxylacetpvexy)ipysroidine2,5-dione 50
105501To a %&%ﬂ%ﬂ@&ﬁ?&%&i&h,i% r(rgglq:iq];ﬁ flg‘/ﬂg;ained from step 3 of the process (2 mg, 0.0024

mmol) in dry dichloromethane (1 ml) cooled at 0 C, N'—hydroxysuccinimide (1 mg, 0.00792 mmol ) and
N,N1-dicyclo&&Hlearbodiimide - Prac 6004356 thol) Were ‘Addde THel éattion miture was stirred
at 0C for 2.5 dipuntik disappeakance of the.stading: materiah e thoxy- 1 -methyloctahydro-1 H-
pyranc{4',3 4. 511, 3joxazolo{2 3-¢]{ I 4joxazin-3-vljoxy!-6,1 i-dioxo-1,2.3,4.6,1 1-
hexahydrotetracen-2-vljethylidene | hydrazinyl-6-oxohexyl -2, 5-dioxopyrrolidin-3-yi)-L-
lysine (Compound 10, Table 1) MS (ESIy 1095 [M-+HT",
[0564] Exampie 32 Preparation of (25 48)-N-[2-{2,5-dioxo-2.5-dihydro-1H-pyrrol-
I-yhethyll-2.5,12-rihydroxy-7-methoxy-4- {{(15,3R 4a8.95,9aR 10a8}-9-methoxy-1-
methyloctahydro-1H-pyrano{4'.3"4.5][ 1 3]oxazolo2 3-ci[ 1. 4Joxazin-3-vljoxv! -6,1 1 -dioxo-

1.2,3.4,6.} I-hexahvdrotetracene-2-carboxamide 54



(HPLC1-MS analysis). The solvent evaporated under vacuum and the residue treated with ethyl ether
(2 x 4 ml). The suspension was stirred for 10 minutes, the solid removed by filtration and the organic
solution concentrated in va.cuo, affording: 2 mg of 50 (red solid) mixture of diastereoisomers. MS (ES]
): 911 iMicH y. Retention time - 6.12. 6.30, 6.42 min ( method | 105511 [05521To a solution of 50
obtained from step 4 of the processmg, 0.0011 mmol) in dry dichloromethane (100 itti), 2.0 M
methylamine in THF (65 uL, 0.0033 mmolt were added. The solution was stirred at room temperature
4 hours until no starting mateyial Wasodetectable @IPLC MS analysis), and the solvent evaporated
under vacuum. The rS| e Was pur ied Jp mgﬁolumn chromatography (MeOFF CH2C12=0.3:9.7)

on silica gel (230- 4 ig (red solid, yield 51%) of 7 as a mixture of
diastereolsomers. M: Retentfon time - 5.34, 5.54, 5.66 min (method I). 105531By
analogous procedurés afd u@?rhgathe suitable staring materials the following compounds were
prepared: 10554174( 17-0x0-2- RQ\S 45)-2,51.12-tri hydroxy-7-methoxy-4- 1[(
5,3R,4a5C95,9a1?,10a5P-9-m Tt;ﬁxy- | -methyloctahydro-

Hpyrano[41,31:4,51[1,3]oxazblo [1 4]oxazin-3-ylioxyl-6.11-dioxo 2,3,4,6,11-
hexahydretetracen-2-yllethoxyitet’a -2H-pyran-2-ylimethoxylacetamide (Compound 6) MS (ESE:
813 [M+HI. Retention time = 5.42 min ﬁnethod 2). 195551N-benzy1-2-P

6-12-0x0-2- i}%s 48)-2,5,12-trihydroxy-7-methox Xy- -4-

1[(18,3R, 4aMBEVaR 103820 HETHY ety ioctainy e 2 Gy mo prepared as reported
no[41,31:4,5}Hy3joxazolaf2;3 “c]{xl;ﬁ]mxmnﬂaﬁ}dlomwl?ﬁnﬂ;@dmf&&éf&imd 5.1 mg 0.0238
hexanydrotelggcan:2 Wiy AiRanret L RyanRymelhg ¥;@¢?£§}m'%ﬁcmmpowd 8) MS (ESE:
903 [M+1111'. Retention timé - 6.92 min (me d ). Retention time = 6.94 min (metho

105561 ExampléN 8 dety 1:3tig Bafpe jvos touisxy 14 B 1B 2151 1951 trihyd@bs@g)tvwahoxy 4-1p
M3R,4aS,95;9ak; i )bl Grmethexyimrt amﬁmwﬁ@iaﬁmdwm kS 45)-2.5.1 2 -trihydroxy-7-

pyrano[4',3 4,9][1 3] aei 0X 4 6,11-

heltahydrotetrag:ll;en Zgy e‘zltﬁql%éﬁe E% gtz(glngyl %%‘(%ﬁéﬁ?/“hqdﬂdu any[Ff 14- a lanine (COmpirtind 12)
1(15571Stepmftwtﬁﬁsfl4311-%5&&@%?@&@&%}@@@@@ W18, 3R 1445498,93R A0a5)-9-m ethoxv-1 -m

ethyl octahydrazh@iyianaldie-3- 4o iisiexesolal2u3:e i Ao xaaibr SytiRsyhnb it Indioxe-1,2,3,4,6,11-
step. MS (EST): 628 [M+H] . Retention time = 2,1-3.2 min (method 1, Exampic 3b).

G OM O

[6566] To a solution of the erude intermediate 56 (4.4 mg) in anhydrous
dichloromethane (1.5 mi) under argon atmosphere, anhydrous triethylamine (2.2 mg, 0.0204
mmol), TBTU (4.4 mg, 0.01388 mmol) and commercizally available N-(2-
aminoethylimaleimide trifluoroacetate salt (2.6 mg, 0.00694 mmol) were added. The
reaction mixture was stirred at room femperature for 30 min, until disappearance of the
starting material {HPLC-MS analysis) The solvent was evaporated under vacuum and the
residuc was then purified by flash column chromatography (EtOH:CH,Cly = 0.2:9.R) on silica
gel (236-400 mesh}, affording 1.1 myg (red sobid, vield calculated on PNU-159682 = 219) of
54. MS (ESI): 750 [M+H] . Retention time = 3,18 min (method 1. Example 3b

{0567} Example 3b  Preparation of ,‘\f~[6{2’.S~C§i0xu~2‘5~dihydm-§H—pyrroi-i -



he xahydrotetracen-2-yllethylidenel-3-(pyri di n-2-yldisulfanyfipropanehydrazide 53 10558]A solution
of 3-12-pyridyldithiojpropionic acid hvdrazide HC1 (41.5 mg, 0.156 mmol) in anhydrous methanol (5
ml) was added to (85,10S)-6,8,11-trihydroxy-8-
(hydroxyacetyl)-1-methoxy-10-1[(1S,3R,4aS,9549aR,10aS)-9-methoxy-1-methyloctahydro-1H-pyrano[
4' 3"4.5][1,3]oxazolo[2.3-c][1,4]oxazin-3-ylioxyl-7,8,9,10-tetrahydrotetracene-5,12-dione
[PN14-159682, compound ITA, prepared as reported in WO 9802446] (50 mg, 0.078 mmol). The

‘et at room temperature for 20 hours. The course of the reaction was

solution Was tirred in i:e da
followed by ré g%‘m(p\ﬂ 58 BT A Niter thid p&H oﬂ“t?légétgt@enfwa‘?}é\?aﬁo?af@&‘gand the residue

was purified by flashesltiih/thteihatography! (MeQHCiidh</0.2:9.8) on silica gel (230-400 mesh),
affording 18 mg, (vield 27%) @f&th% (ESk: 853 IM; L0l Retentiop time » .52 min (method 2).

[0559]By analogous rocedures and usmg the swtable startlng material$ the followmg compound was
prepared: 6-(45! &’8’)&6"'?5“’8%%%61 iy rRSEEY TNt (CoRy i  nyrdyrhenyll-L

-[(25,451-2, 50t 2+tritayd ioxXF- 7-methoxy-4-1[(1S,32.4a8.95,9a/ClOaS)-9-methoxy-1- methyloctahydro-
1H-pyrano[4'.3(:4,5][1,3]oxazolo[2,3-(11,4Toxazin-3-yEoxyl-6,11-diox01,2,3,4,6,11-hexahydrotetracen-
2-yfiethylidenelhexanehydrazide 52; Mﬁ"(ﬁ\sﬂ: 849 [MTH]'. Retention lime = 5.15 min (method 2).
[05601 Step 2 To &, ted from step | (K5 mg, 0.01 mmol.) N-  acetylcysteine was
added (0.32 mg, 0. Sohution wasstined at room temperature for 24 hours, the solvent
was evaporated andthefesidue was purified b sh column chromatography (MeOH:C11-1[C12 =
2:8) on silica gel (2§0 400 meslhy), affording 7.2 mg{y 80%) of 12 as a red solid. MS (ESE: 905
[MTH] Retention time = 3.62 rHin {method 2). 10561 a\lo\gous procedures and usingsuitable the

Idle starlit following compounrd3s: eﬁéb[epared

6\ O
NH,
U
Zij
O 55
[0568] Step [ 4-{(5)-2-((5)-2-(6-(2,5-Diox0-2.5-dihvdro- 1H-pymrol-1

vl )hcxanamidu}a}nmctb}f]butanam;do -5-ureidopentanamidoibenzyt 4-nitrophenyl carbonate
58 (30 mg, 0.041 mmolj was rcacted with rerr-butyl piperazine-1-carboxylate (5.2 myg,

0.0287 mmol} in anhydrous DMSO under argon atmosphere at room temperature (Figure 7d).
The reaction mixture was stirred for 1 h, unul disappearance of the starting material (HPLC-
MS analysis). Dicthyl ether (80 mi) was then added 10 the reaction mixture and the precipitate
thus obtained was collected by filtration to give N-[6-(2,5-dioxo-2.5-dihydro-1 H-pyrrol-1-
yhhexanovlj-L-valyl-N- [4-[( {[4-(rert-butoxyearbonylipiperazin-1 -

yijearbonyl} oxyimethyl phenyl) -V -carbamoyl- L-omithinamide 39 as a yellow solid. 22.0
myg} was isolated and used without further purification in the next step. MS (ESIy; 785

IM+H] . Retention time = 4.87 min (method 13

[#5369] Step 2 The mtermediate 89 (22.0 my) was treated with trifluoroucetic acid
(327 mg. 2.87 mmol) in anhydrous dichloromethane (0.12 m1). The reaction mixrure was
stirred at room temperature for 13 minutes, until disappearance of the starting material
(HPLC-MS analysis). After that, the reaction mixture was treated with dicthy! ether (20 mi)
and the residue thus obtamed was ninsed with diethyl ether (2 x 10 ml}: the product N-{6-(2.5-
dioxo-2,5-dihydro-1H-pyrrol-T-ylthexanoyl]-L-valyl-N"-carbamoyl-N-(4- {{(piperazin-1 -

ylcarbonyhoxyImethyli phenyl)-L-orithinamide 60 (white wax, 20.0 mg) was thus isolated



105621N-acetyl-S-(1-16-[(2E)-2- 2-hydroxy-1-1(2545)-2,5,12-trihydroxy-7- meth oxy-4-
[(15,3R,4aS,951,9 aR,10aS)-9-m ethox y-lI-methyloetahydro-1 Hpyram[4',3":4,5{
Bioxazolo[2,3-e][1,410xazin-3-yl]Joxyl -6,1 1-dioxo-1,12,3,4,63 1-
hexahydrotetracen-2-yEethylideneihydraziny1)-6-oxohexyl -2,5-dioxopyrrolidin-3-y1)-Lcysteine
(Compound 9). MS (ESE: 1012 IM3-H11.
105631N2-(ter(-butoxyearbony1)--(1-16-R2E)-2-12-hydroxy-I-fi25,45)-2. 5 12-

trinydroxy-7- -m tho (1S.3R,4a5,95,9aR,10aS)-9-me a ydro IH rano[4',3":4,5][1
,3Joxazolo[2, %deeu]ﬁ Z%( g%(%‘i{lr%@hegm R R TR R e t{éojﬁ r@g ‘Hr? I%thylldene

hydraziny11- @@%@H@XVI@IQUS Hﬁoxopyrrolldln 3- lysine (Compound 10, Table 1) MS ES1 1095 [M+bl]

%05?]43'5“@%!’3) 3;1 Pre&g@«t(iqn Qié @%ﬁ@gl\l é@*@ 501@%&0*9&%1@&;] hydrard Hipyrrels 1-yEcthyl]-2,5,
triny roxy? met oxy: 4?I 1 R.4 aR, |1 Oa meithoxy-1- in

ethyloctahyé’ro iy pyraiﬁ%ﬁéfl" élﬁ %f]ﬁ%i ?(ﬁ% i8f§’ (ﬁfti“ﬁﬁ SKARRLSSORG P61 1-di
0x01,2,3,4,6:0tshekahididtétracehd 22 carbékanzid € 5400yOM 0! -B4:X0685 HTipla-solution of

PNU- 15968&@%%&&&@&%@&3@ Rararedaseparted W, 9802448, (B 3 ) of methanol and
2 ml of H20 %gtl n of Natal (5.1 mg, 0.0238 mmol?ﬂm | ml of H20 was added. The reaction mixture
A (

was stirred 4 M Sralir &' iBr's ALt HE S ZHRG Thateha Wis uBgdtab{sd.c and HPLC

analysis). Tﬁé@smhfantswew remeved! inderredycedupr essurerand: thesphadeaded salidtes.

(25 45)-2 5 32 iyl WolbapifHOR AR 445,83 9007, 10aM:0-methory Jyfpethyloctahydro
Hpyrano[41,31:4 SJ ,31loxazolo[2,3-e][1,4]oxa.zin- BWyf oxyl-6,11-dioxo-1,2,3,4,6,1

hexahydrotét‘fﬁ?féﬁédéi‘&?r‘bd%’s‘}ﬁﬁ A6 WS ey ﬁﬁBhFﬁJHﬁ%‘F‘ﬁﬂﬁﬁ&é’t‘rﬁﬁ% ‘fﬁ“the next step. MS
EST): 628 [NETBHEAREteRtionsimen=iBed @12 3ini(method drExampled)c0.QH0, i OH OH 0 0 OH 5

56 105661T0 4 5RlylipDof e Grud IS TpeLiate A4 AN APMKAIQNS, ime = 5.51
min(method 1).
[05711 Compounds were characterized by HPLO/MS analytical data; HPLC/MS data
were collected following any one of the following Methods 1 or 2.
1G572) HPLC/MS Analytic Method 1: The HPLC equipment consisted of a Waters
2795 Alliance HT system equipped with a 2996 Waters PDA detector and Micromass mod.
Z4Q) single quadrupole mass spectrometer. equipped with an clectrospray {ESI) ion source.
Instrument control, data acquisition and data processing were providen by Empower and
MassLynx 4.0 software. HPLC was carried out at 30 °C at a flow rate of 1.0 mL/min using a
Waters X Terra MS CI&-3.5 uM (4.6 x 50 mm) column. Mobtie phase A was ammonium
acetate SmM pH=3.2 buffer with acetonitrile (95:3), and mobile phase B was
H,O/acetonitrile (5:95); the gradient was from 10 to 90% B in & minutes then ramp to 100%
Ban 1.0 minutes. The mass spectrometer was operated in positive and in negative ion mode,
the capiliary voitage was set up at 3.5 kV (ES "y and 28 V (ES'}; the source temperature was
120 °C; cone was 14 V (ES yand 2.8 kV {ES"); full scan, mass range from 100 to 1000 m/z
was set up.
18573] HPLC/MS Analytic Method 20 The HPLC equipment consisted of a Waters
2795 HPLC system equipped with a 996 Waters PDA detector and Micromass mod. ZQ
single quadrupole mass spectrometer, equipped with an electrospray (ESI) jon source.
Instrument control, data acquisition and data processing were provided by Empower and
MassLynx 4.0 software. HPLC was carried out at 30 °C at a flow rate of 1 mL/min vsing a

RP18 Waters X Terra (4.6 pM x 50 mm) column. Mobile phase A was ammonium hvdroxide



dichloromethane (1.5 ml) under argon atmosphere, anhydrous triethylamine (2.2 mg, 0.0204 mmol),
TBTIT (4.4 mg, 0.01388 mrnol) and commercially available ,M(2- aminoethyl)maleimide
trifluoroacetate sail (3.6 mg, 0.00694 mmol) were added. The reaction mixture was stirred at room
temperature for 30 min, until disappearance of the starting material (HPLC-MS analysis). The solvent
was evaporated under vacuum and the residue was then purified by flash column chromatography
(EtOH:CH2C12= 0.2:9.8) on silica gel (230-400 mesh) affording 1.1 me (red solid, yield calculated on
PNU- 159682 21%),0 SI): 750. me =5,18 min (method 1, Example 3b).
105671Examppe & reOSQsz\}XIBH"g 7@?8“ E‘g@ 6”2@ dﬁw“?a GNTESY 6*?) geromtrile
Thexanoyli-L{ya§a ! WW@L\{m-ﬁ[ﬁ%lﬂﬁ))‘iQ”Sﬂ@ﬁl%ﬂ#@xmm&ﬁéﬁy@ﬂif&Srsrﬂmag}@ 8.9a 2, |

raM-0-m ethoxyz.ap.ethwloctahydiorfunyraneld Méiph.3loxazalal2:3- %kdﬂ%@zmﬂylyéloxy 1-6,11
-dioxo- , 1,4. 6 11- hexahydrotetrac%pc Ef %/rsearbonyl p| erazin- | -yllcarbo [%} dloxy m eth lipy

ornithinamide &5 6 &0 10568128 SBEP S o ' 8425 xR 18- iy Brs T HiBY roI 1-
ylIThexanamidok3imethylbutditamide):5-areidopentanamido)benzyl 4-nitrophenyl carbonate 5g, 0.041
mmol) was rggetgfl with text; ﬁxlzrelperr@%mlmc@r@w@t@ 3 3MuR02) 7.mmgl) in anhydrous DMSO

under argon atmosphere at room temperatur ure 7d). The reaction mixture was stirred for | h,

until d|sappea;9rfcd€6if’ﬁ1)eg§f‘a{§ﬁﬂ‘§§Ha‘?é?ﬂé‘l’fl—‘lbﬁéh\/f%’“%&‘@% i5Y-Diethyl ether (SO ml) was then added
to the reactionvraixtutéarnd thidprecigitate thudoabtaiied | was-ealigcted by-filtrationito give
N46-(25-dioxe-2:5rdinygdros L iHspyial-1; yhhexaroyl]-1.-valy1-N- | 44( [4-(tert-butoxycarbonyl
)piperazin- - arbonyll oxylmethyllphenyll -il- carbamoyl L-ornithinamide 59 as a yellow solid. 77.0 was
isolated and used withoufurther pur| ficatjan in the next step. MS ISO: 785 . Retention time = 437 min
(method 1). 10569 rﬁ iesjritey TQ( (22.0 mu) was treated with tri luoroacetic acid (327 mg,
2.87 mmol) in anhydrgds dichleropactihane0.12 ml). The reaction mixture was stirred at room
temperature for 15 miutes, tilxlisappearance of the starting material (HPLC-MS analysis). After
that, the reaction mixture was @ed with diethyl ether (20 ml) and the residue thus obtained was

rinsed with diethyl ether (2 x 10/ ml); the product N-[6-(2,5- dioxo-2,5-dihydro-

H-pyrrol-1-yl)exanoyf]-L-valy?*N céiﬂaﬁnoyl -N-14- [(piperazin- | -
ylcarbonyl)oxy]methyllphenyl)-L- pramide 60 (white wax, 20.0was thus isolated and used without
further purification in the nextp. MS (EESI): 685 [I\/gﬁ,Hl Ret = 2.97 min (method 1).

{0575] To a sotution of 56 (9 myg) in anhydrous dichloromethane (3 mi} under argon
atmosphere. anhydrous triethylamine {1.6 mg, 0.0158 mmol), piperazine (3.6 mg. 0.0424
mmoly, HOBt (2.1 mg, 0.0158 mmol} and EDC (3.0 me. 0.0158 mmol) were added. The
reaction mixture was stirred at room temperature over night. The solvent was evaporated
under vacuum and the residue was then purified by flash column chromatography
(DCM/MeOH/ AcOH/M0 45/4/1/0.5) on stlica gel (230-400 mesh). The product obtained
was dissolved in DCM and washed with satd. NaHCOs (x2) and water (x2). The organic
solvent was evaporated under vacuum ¢ afford 5.0 myg of 57. MS (ESI): 696 {M=H] .

Retention ime = 4.01 min (method 1, Exampie 3b).

10576] Example 3d  Preparation of N-[2-(2 5-dioxo-2 S-dihydro-1 H-pyrrol-1-
yhethyl]-2-{(6-12-0x0-2-[{28,485-2 5,1 2-tnhydroxy-7-methoxy-4-

{1838 4a5.95,9aR,10a5}-%-methoxy-1-methvloctahvdro-1 H
pyrano[4'.3"4,5][1,3 Joxazolo[2.3-c]] } 4loxazin-3-ylJoxy | -6-methylidene- 1 [-oxo-
1.2.3.4.6,1 I-hexahydrotetracen-2-yilethoxytetrahydro-2 H-pyran-2-yl ymethoxy Jacetamide

5t



105701Sian 3 To the n ermediate 60 (13.2 ndutio ofcrude,4S) trihydroxy-7-methoxy-4-11(
IS,3R,4a5,95,9aR,10aS)-9-methoxy-1-methyloctahvdro-IH-pyrano[47374,5][1,3]oxazolo[2,3-(tj[1,4;
joxazin-3-ylJoxyi-6,11-dioxo-1,2,3,4,6,11-hexahydmtetracene-2-carboxylic acid 56 (9.3 mg) in
anhydrous dichloromethane (2.6 ml), TBTU (5.3 mg, 0.0165 mmol), and anhydrous triethylamine (2.8
mg, 0.0275 mg) was added. The reaction mixture was stirred at room temperature under argon
atmosphere for 15 minutes. until disappearance of the starting material (IIPLC-MS analysis). The
solvent was then evaporated,under yacuum and the crude was purified by flash column

chromatography (EtQH:AEOEt = 1.5:8.5).0onsili g%Z@\OA)Q esh), affording 4.8 mg (red solid, yield
,@ﬂ 5£S@Hggg§ [M¥ 1-11.ﬂiﬁ§ention time = 5.51 mimmethod |.
y

calculated on PNU [
y'chdracterized b LC(MS analytical data PLC/MS data were collected

105711Compounds Vyer
following any one ofthe following Methods 1 or 2. 105721HPLC/MS Analytic Method 1: The HPLC
equipment consisted of a Wat 795 Alliance HT system equipped with a 2996 Waters PDA detector
and Micromass mod. ZQ singﬂégy@gr ole mass spectrometer, equipped with an electrospray (ESI)
ion source. Instrument control, dz cquisition and data processing were providen by Empower and
MassLynx 4.0 software. HPLC was cafried out at 30 tf at a flow rate of 1.0 mLimin using a Waters X
Terra MS C18-3.5 MM (4.6 x 50 mm) Zolumn. Mobile phase A wasi ammonium acetate 5mM pH=5.2
bufer with agglosjrle (95:5). A MAPIE BIASS, R AR EBQIAGRIORIG (3,05), the gradient was from

x
10 to 90% B in 8 minutes then ramp to 100% B in 1.0 minutes. The fass s ectrometer was operated
in positive ardSH REYive o MBY e e EaF R VHREg B S8 8Bt a3 B:RY {88-) and 28 V (ES; the
source tempersiturehwas126)iG; conerwas4M(BES) and 2.8 kvh(ES3nE full sean, mass range from 100

to 1000 m/z was,Set ulpx}D;SyB%I-}ET,%C/MS]. nalyti r\g od 2: The HP LC. equipment consisted of a
Waters 2795 HPLC rgi/s{’té”r“n' 'elgﬁ’lp'p"éd with aﬁWQCégd\ﬁé ('eer@ POA detactor and N E%E(Sﬁ]ﬁrggg%od. ZQ single

quadrupole nfA¥EEHEEHUMBtERTEAIPPREARIL B elBeisspraitES B lionEderesiistitiment control,
data acquisition.and dada.processiog Wele RV ded Ay kmpuenandMasskynyd:Qisgftware. HPLC
was carried qut g1,30 OC..at a flow rate of 1.mL/min using a RP18 Waters X Terra (4.6.p.M x 50 mm)
column. Mot?lIlI'(l-:'m|_f)Li_1”23“395:I V‘&gggﬁ?ﬁ%ﬁﬁfﬁ%@%@i%g Y G5BT B ?m&%ggfé 1%&“(95:5), and
Mobile phasé’ B WwasH2byaeetohi rile)(595): afergradie Armwas frovidl Oitsl 08961Bh B Mitlites then hold

100% B for 2;ministesThe mass SReG-omeierwas QRerafedts posiive andegative iannode, the
capillary voltggqequas s%.up at 2.?0 1V:.the squrce temperature was 120 OC; cone was 10 V: full scan,

mass range from 100 15 1600 A2 WAL 4et ti5 °105741Example 3cPreparation of

(8S.10S)-6.813ihydroxy 2t riethaniaae: H[( 15 BRs4aS10SDaRII0a8Y@: fHthdxyetbr and

-mcthyloctahmm)-#.dggﬁysan@&%ﬁg}egﬁa%m%w%qiq[%%&]{m@%ﬁ%%—%&U%yﬁ@-&&i@fﬁ%cwbonyl)- !
O-ictrahydrotetracene-5,12-d lone 5 1057_51]’0 a solution of 56 (9 1:nanhydrous d chloromethane (5
ml) under ar gagwcc. instrument control, data acquisition and data processing by Empowér and MassLynx

4.0 software, HPLC was carried out at 30 °C at a flow rate of 1.0 mL/min using a Waters X
Terra MS C18-3.5 uM (4.6 x 50 mm) column. Mobile phase A was ammonium acetate SmM
pH=5.2 buffer with acctonitrile (95:3}, and mobile phase B was H.O/acetonitrile (5:95); the
gradient was from 10 to 90% B in 8 minutes then ramp to 1009 B in 1.0 minutes. The mass
spectrometer was operated in positive and in negative ion mode, the capillary voltage was set
up at 3.5kV {ES7) and 28 V (ES"}: the source temperature was 120°C; cone was 14 V (ES™)

and 2.8 kV (ES7y; full scan, mass range from 100 to 1000 m/z.

{0579] Exampie 4 Preparation of the MCM2 conjugate Compound 8, as identified
in Table |,
[0586] MOM2 (16-294) protem {ishimi et al (2001) Jour. Biol Chem. 276(461:42744-

42752} (1.5 my, 0.045 umoly was dissolved in 0.3 ml of phosphate buffered saline solution
(pH 7.2), pH value was adjusted to 8.5 by addition of 55 pl of IM NaHCOs (pH &.5) and 0.5

mg of I-({{[{1-{2-0%0-2-{(28,45%2,5.1 2-trihydroxy-7-methoxy-4- | [{ 1 S.3R 445,95, 9aR 10aS)-



atmosphere, anhydrous triethylamine (1.6 mg, 0.0158 mmol), piperazine (3.6 mg, 0.0424 mmol), HOBt
(2.1 mg, 0.0158 mmol) and EDC (3.0 mg, 0.0158 mmol) were added. The reaction mixture was stirred
at room temperature over night. The solvent was evaporated under vacuum and the residue was then
purified by flash column chromatography (DCM/64e0H/Ac014/14)0 45/4/1/0.5) on silica gel (230-400
mesh). The product obtained was dissolved in DCM and washed with said. NaHCCh (x2) and water
(x2). The organic solvent was evaporated under vacuum to afford 5.0 mg of 57. MS (EST): 696
[Me-HJ'. Retention time = 4.01 min (method 1, Example 3b 105761Examp|e 3d Preparatlon of
N-[242,5-dioxo™s By dre RLep Ui ARSI 262 B -5k 8 48) g Jg xgin-3-
2-trinydroxy-#imethoxy-4+0k[(13,3R 485,055 9ar/2;10as)29-m ethoxy-I-methyl octahydro-

Hpyrano[41, S51[1, »Aloxazin: flox: %

6- methylldeﬁi éf‘l’]g%(og‘%%f’s%gep 11 %hcglv[fé %d¥mé%ﬁ§égn92% Bt ox ol [prepared s

yltetrahydro- 2Hpifaii-2aTadet syl dtetagir 48 oros s 10577 I%)&ﬂgdmﬁéhﬂ@f thes ererd@intermediate
50 (103.8 mgydnianhyckous d}ﬁmqmmeih@@@t(@u?cmk)cuemt)amm@tmww@ dhe commercially
avaliable N- (% rgl%%ectb mal m ide tri truﬂﬁjoﬂo cet@te; .salt (57.9 m(i;] 28 mmol) and anhydrous
triethylamine (25 1 o 0 5% e CUSE TR S CHISH A RS P ™R B
temperature f@@iiﬁhwﬂmﬂtﬁﬂr@?}b@drﬁn&@of the starting material (HPLC-MS analysis). The solvent was

evaporated upggrvacuurmang.the; E@&@H%Wlﬁﬁﬂ with @ enixteike; ofiElsQiR-Rexang The crude
was then purlfled bx d%ﬁ hromato 1( tOH Cl- 2C L1, 0.2:9. silica gel (230 -400 mesh),
lid,

rap
affording 12.2"M§ (Fe dﬁe% Ca culia?glcl?‘t ﬁQNLﬁ 159882°- (?6055 o 51°28y digsteroisomeric
mixture. MS (ES1)yx 936! [M%HT4 REterdbH e -mbiBe,vacoording td thefolowing method:

105781 Wateps 2492 Alianaestd T Bl i sygtem with 2996 Waters. SRA. fetegtor and Micromass mod.

ZQ single quadrypole mass spectrometer, with an electrospray (ESI) ion_source Instrument control,

data acqu|S|ti8ﬁ&§ﬁ$"6é[tr§°b’r’0c§g§ Wﬁj‘bﬁ@ﬁﬁlﬁb\é@é‘f}*ﬁﬁﬁw&éﬁw&? ARG RWAFRIHP[CWES carried out
at 30C at a flawwate of 1.0 mL/min using a Waters X Terra MS C18-3.5 uM (4.6 x 50 min) column.

Mobile phasq (Aswgas amnmum elaiR N4 RLEER l%cbtaﬁ%ngmﬁﬂ%m&% 5), and mobile

phase B was 1420/acetonitrile the gradient was from 10 to 0 B In 8 minutes then ramp to

5)
100% B in 1. B’Irlﬁ‘i“l’d'ﬁe%”“ﬁ’f}?é%és@@péét’?ﬁrﬁl@‘i‘fé}d{ﬁﬁsr‘%%‘féﬁ‘fﬁaﬁb%?ﬁ\}é’ﬁﬁh} in Hédafive ion mode,
the capillaiy voltagewasnpetiup! at 3EWNc(ESRand:28Mi{ES'); the source temperature was 120C;

cone was 14 V:(ES") and.2.8 kV (ES'); fll Scan, mas wl;qng(?c%rorm 19& 19 1000 miz. 105791Example

4Preparat|on of the MCMZ conjugate Compounds. as iden ik [05801MCM2 (10-294
protein [Ishint?&#o1) Jour® @r%{f@ﬁé?ﬁﬂw@ewmzmm ®or57) PV RGO 08B Wiy 0%y was dissolved in
0.5 ml of phogphate buffergdisatinecsalutions(phted)s pH Value wasiadistedite-8&ibygddition of 55 |l

of 1M NaHCO3 (p an £, 1=(1(1- 29,48)-2,5,12-trinydroxy-7-methoxy-4-1V
8,3R,4a51, 98n§agilsmf6§%)§1\ }g fgnéé’%oii‘}‘fl ) ]I%LE)‘ért%FF‘i&/éEg e ”Fifr{"“‘[ﬁf‘j ‘Ix"“““)ﬂ

,3Joxazolo[2, @%]‘[(P&t]@%éimf@y%ﬁwmmlxﬁmbbr Drehey- lﬂex@ﬁy\fr&ét‘fé@eﬁ pias)-9-

methoxy-1-methyloctahydro-1 H-pyranol4'.3":4,5]{1,3Joxazolo{2,3-¢][ 1 4loxazin-3-vljoxyi -
7.8.9. 10-tetrahydrotetracene-5, 1 2-dione {Compound 11A} from the conjugate.

[G585] By analogous procedures, using the ammonium acetate SmM pH = 4.5 buffer
solution, the stability at pH 4.5 was also determined.

[0586] By analogous procedures, stability was performed on Compound 12 (Table 13,
showing, after four hours incubation, 90% release in pH 5.2 buffer solution and 100% release
m pH 4.2 butfer solution, of (85.105)-6,8,1 1 -trihydroxy-8-(hydroxyacetyl)-1-methoxy-10-
H18.3R.4a8.95.9aR 10aS1-9-methoxy-1-methyloctahvdro-1H-

pyranof4.374.5111 3 Joxazolo{2.3-c){ 1 4}oxazin-3-yloxyi-7.8 9, 10-tetrahydrotetracene-35, 1 2-
dione (Compound [[A) from the conjugate.

{6587] Example 6 Preparation of cysteine engineered antibodies for conjugation

by reduction and reoxidation



yllethoxy cyclohexyl loxylacetyl oxy)pyrrolidine-2 ) done ( 0.55 (Inol) I[prepared as reported in example
| step 3] was added from a 10eetonitrile solution. The reaction was incubated for | hr at room
temperature then the reaction mixture was desalted on a NAP-10 column conditioned in phosphate
buffered saline solution and the fractions containing the protein were collected and pooled. [0581]The
reacted protein was analyzed by SDS PAGE in comparison with unreacted MCM2 and different
amount of 1-( [( -12-0x0-21(2.51,45)-2,5,12-trihydroxy-7- methoxy-4-1[(18,32,4a5,0S,9aR, |

Qa Somet zxéﬁ;mgtlhvlaﬁaé}hx%odmm@%ﬂn %%é&[&%%%&%@4%&%&&!]}éhlo ggin-3vlloxyo
hexahydroteﬂ‘a?é?éhQQ‘l&/ PEHBHSAECS ) sl moreslidinel 239 dibnd a8y pdrted above.
105821By analogous am@@mges;@misu&mg m@uwltabie‘;ﬁ&a@mgcm@t@n@ls ¢hefollawing compounds
(Table 1) werelgred%g %MCMZ conju jugate Compound Il: MCM2 conjugate Compound 13; MCM2
conjugate Compoun ﬁ bdé‘é)glﬁxample 5Stability of the conjugate: General procedure 105841To
0.5 mg of colfitfifate, ammahiensitacetttiecs g eoboRlbulfer dokitio (R0GmbEwasadded. The

solution wasjwarmediat3d: Gs@nd a%amm@wa&tak@n periedically apchanalyzed by \TRLE (method 2).
Results are g?%ress S % of releas aterlql (851 0S)-6,8, | | -trih ydroxy-8- (hydroxyacetyl

)-1-methoxy" 10 C(_-?%lit%rﬁ% gltégli %Tag%ixbmacuvu iol' groups of the enginecred
methoxy-l-metkigloctahy/dro:Mapyrandfad 34 4, i ixBjoxdroidi2Beeld Ao xadimBytioxy( -
7,8,9,10-tetrahydrotatacans: 3, égnglgesc@@mwmlw dramdbe.coniroale: /058518y analogous

procedures, using the ammonjum acetate 5mM buffer solution, the stability at pH 4.5 was

also determ|ﬁ%ﬁ°"i"6§§@ﬁ%ﬂ?"3ﬁ§lB&BU@‘}W&%&G%? "ét%{ﬂ fity W0ak *B\éﬁ*b‘r%ea o CEmpBEmd 12 (Table
1), showing, @fterrfouBdveuys ¥htubation; 9WbrreletsE inAbkh G2 biuffer Selutienuani: 100% release in pH
4.2 buffer solufips, Of (88, %%m%mw%m;8a§w@l&>9@8@w;k) AR5 Ron-
1533R,4a5.9S,9aR,10aSI-9- methoxy-I-methyloctahydro-
Hpyrano[41, é‘f‘ﬁlﬁﬂi%qigﬁgk%iﬁ[@§ B cdﬁh"i‘ﬁ g?‘f [OXGST 8%ttt ARy aReRsiatene-5,12- dione
(Compound ThA)dtemdthe conjugaie:rd0hBhLEXxamplebRepatation ofcysteipe engiepred antibodies
for conjugatio. by (GAlGlion and E?QXA%‘%I% LACnBRL ANt aRan NG vy dhalnamio acids are

numbered according to Kabat (Kabat eta].. Sequences o proté’lns of Immuno oglcal interest. (1991)
5th Ed., US BT 6Tae4If S ElsnsricdeplilyN BlisiaPinstitned G ER, Bethesda, MD). Single
letter amino agicdiahbreviations @reAusedH 7 for 3 hours, or 2 mM aqueous copper sulfate (CuSOy)

at room femperature overnight. Ambient air oxidation may also be effective. The buffer is
exchanged by clution over Sephadex G25 resin and eluted with PBS with ImM DTPA. The
thiol/Ab value is checked by derermmng the reduced antibody concentration from the
absorbance at 280 nm of the solution and the thiol concentration by reaction with DTNB
(Akdrich, Milwaukee, Wi} and determination of the absorbance at 412 nm.

[6590] Liquid chromatography/Mass Spectrometric Analysis was performed on a
TSQ Quantum Triple quadrupole mass spectrometer with extended mass range (Thermo
Electron, San Jose California). Samples were chromatographed on a PRLP-S, 1000 A,
microbore column (50mm x 2. 1mm, Polyvmer Laboratories, Shropshire, UK} heated t0 75 °C.
A linear gradent from 30-40% B (sclvent A: 6.05% TFA in water, solvent B: (1.04% TFA 1n
acctonitrile} was used and the eluant was directly ionized using the clectrospray source. Data
were collected by the Xealibur data system and deconvolution was performed using ProMass
{Novatia, LLC, New Jersey). Prior to LO/MS analysts, antibodies or antibody-drug
conjugates (50 ug) are weated with PNGase F (2 units/m]; PROzyme, San Leandro, CAY for 2
hours at 37 °C 1o remove N-linked carbohydrates.

10591] Hydrophobic Interaction Chromatography (HICY samples were injected onto a



105891Full length, cysteine engineered monoclonal antibodies (ThioMabs) expressed in CHO cells
bear cysteine adducts (cystincs) or glutathionylated on the engineered cysteines due to cell culture
conditions. To liberate the reactive thiol groups of the engineered cysteines, the ThioMabs are
dissolved in 500mM sodium borate and 500 mM sodium chloride at about pH K.0 and reduced with
about a 50-100 fold excess of 1 mM TCEP t carboxyethyfiphosphine hydrochloride; Getz et al (1999
Anal. Biochem. 273:73-80; Soiree Ventures, Beverly, MA) for about 1-2 hrs at 37C. Alternatively, DTT
can be used as reducing agent. The formation of interchain disulfide bonds was monitored either by
non-reducing’ QEHI{’% £ OBy denattiPing rBVerse PHASE BPLE BT S8R EhSMatography. The
reduced cystéinerengineciec antibotybisdiltitethandioaded ontaadd Trap:Sicotumn in 10 mM sodium
acetate, pH 5, and g ';@Mga_,%as?ﬁarﬁ@!ﬁw%%a%%& e e o

engineered antibody (ThioNlab) is treated wit M dehydroascorbic aci at pH 7 for 3 hours,
or 2 inM aquésti§EopprEifate-(CUSER ot Fosh e s St YvarighecRriBient air oxidation may
also be effectiremthedbuffieriscexchanged by elutioneverSephadexGabresindamd.aluted with PBS
with 1mM DTE&ST}P%{LJQ%@QH%%L% is checked by determining the reduced antibody concentration
from the absorbance at280 nm ofi the solution and the thiol concentration by reaction with DTNB
(Aldrich, Milwl4tide, W) &xermpdtermiratiotesianal apsestianas! aphiasre FOB SO E idfiet
chromatography/Mass:sSpaetrometric Analysis was performed on a TSQ Quantum Triple quadrupole

mass spectr r with ‘tenr%ﬁd mass range T erm%rllfclﬁctron, ng Jose Californ}aﬁ)t. Samples were
chromatogra(?) 1

edonaP Ep: _,}’186 Oﬁ,]er%rlcr'o' Jore €6 umncfg mm X 2. ”ﬁllcﬁli,“ ORMEr Caboratories,
Shropshire, UK)cheiatattdgrsrGundidsanrgpadient o 304095 BI{ENeHBAIW O8I ETEA in water,

s?lvent B: 0.Q49%hkAsin ac@t@faitnuI@Mm.m@maf@%%@tga@tm ‘Qm@,@%y%quziqﬁ?wg the
electrospray e. Data collected hy the Xcalibur data system and deconvolution was
performed us%%g;ﬁ Igrgéaa];@%eég%ﬁga!ﬁa&@%ﬁ%erf@i%ﬂ%ﬁ”fgﬁﬁm§15‘915W§fé;2%(ﬁtiﬁ?ﬁié’§ or

antibody-drug tehjugatesgsotigy pardareated with PNGase F (2 units/m1; PROzyme, San Leandro,
CA) for 2 hoyiad; 37 c-(G:dgremoye.Ninked.carbohydratas: [0e41 IHydrophghic.interaction
ChromatograBE)h / (HI g\sam)ple_s Wﬁ(ﬁ injected onto a Butyl HLC NPR column (2.5pm, 4.6 mm X 3.5
om) (Tosoh BISSEIBREA) St GRIYSE it 2 1REAF GFABI SRR St OUr PO HHATA (A: 1.5 M
ammonium seHatecintBOrmidrpetassititys hospihate; Prh7:Bieb0 ohiV patassilumaphigsphate pH 7, 20%
isopropanol). An.Agllent 100 series HBEC system.sauirned with.a,muth wavelendth, detector and

Chemstation software was_used to resolve and guantitate antibody species with different ratios of
drugs per antiboey e EET PGB 7 B6 Al Gatio S htisttice A d akiRraky BiRE d&iiAstive drug-
linker intermédiatesni 85I Genetalyi@ntibodies and anthracycline derivative drug-linker
intermediate conjugated.accordir; the nads of Us 7521541 US 7498298: LS
2005/0276815%};% Eﬁ 2008 %&(Qn-_ &99 anlat?}'g}l@ Etftxl%%%%l‘ g%”l% ?\%lgﬁ“ﬁrag‘é%#’é’%ﬁ ﬁ‘%ﬁ%‘ﬂ%ﬁe
ANTIBODY-BRUGEORIUEAFES AND METHODS", PCITUS20091031199, filed 16 Jan 2009, each
of which are jasgsporatedifiereferance i 05941 Ganjugates auaniization rratysis hy:ia-gel
fluorescence | ction, erformed usi roXpress ({CD-based scapner rkinElmer). Instrument
excitation anaqgﬁn%%psgl)(gﬁx\f{%%r% ]\Evg]r\gb z‘é%éja&] 3%53%}?%%%%5 g%f SSﬁslalﬁiiﬁ}e%sup%étf\il}é%/%]gct?é)r?tilfg'tion analysis
was performédPtiihg ProTirdl S6RivETaErSviersansoit e frrtrnRi et uisingf e aiffereplitimount of
starting mategials:toadechanihergetias feferenceschptakloadednrateinivas thenievaluated by
Coomassie Bluye protein staining. 105951Example 8Canjugation of cysteine enginegred antibodies and
maleimide drﬁ%ﬁilﬁﬂ%?tfﬁtégélbia?e‘“}s_di 'B%tggi(},&ﬂ‘gp t%%;?é%ugﬁoﬁ an {%5>1(1%Car%ﬁ%%§}e§ﬁ?es of Example
6, the cysteing engiresredantibédyisdiseciveenifiPBS! (pHeosphatddsdffered-salide)dwafiér and chilled
on ice. AbouidhBdnelaneguivalanis relative.to:.engingerad-cysieines pefiantioedysqf an anthracyeline
derivative with ag@igl-r{e@g&tg/eaf n%tional gr_qup@rfpc% a ;t%}/riiqme-dis Ifide, e.g. drug-linker
intermediates'53 o Bromo-acetarmdo and mareimide; e q. drugHinker intsHiediatss 81 and 52, is
dissolved in PMSO Lt danTztetbnitrile g watbhcand adeditodd shillethréduced, reoxidized
antibody in PBS..4fiel ahautone haun-an.ex6ess ef maleimide;is addedde.quensh.ihe feaction and
cap any unreactﬁj antibodg/ thiol :ﬁ?.ug)s: The reaction mixture is concentrated by centrifugal

' @%" SLT8y

ultrafihration AAA TS &YLTEia & AHHB5ES- Ak €8hjugate is purified and desalted by elution
through G25 If88ifl in PBS3filbensekihroegiv0:.2 prdiftersainder steiflelgdnditiomsgandyrozen for
storage. 105971By the procedures above, cysteine engineered antibody drug on ugate: were



prepared: 102, 103, 104, 105, 106, 107, 108, 109, 111, 112. and 113 (Table 2). Each of the cysteine
engineered antibodies comprising antibody-drug conjugates 102. 103, 104, 105, 106, 107, 108, 109,
111, 112, and 113 were the heavy chain (HC) Al 14C (Kahan cysteine engineered mutant ( US
7521541). For the trauuzumab 'antibody, the A | 14C mutant by the Kabat numbering scheme is the
same as the All SC mutant by the EU numbering scheme and the Al21C mutant by the Sequential
numbering scheme. 105981Cysteine engineered antibody drug conjugates with the maleimide capmy!l

(MC), valine-citrulline (ye), p-aminabenzyloxycarbamoyl (PAH), and auristatin drug (MMAE) drug-linker
moreties (1081 118 (LTS o i T ot B S o 62608105111 34, and
Examples 2% and 29 0fY8:71498288; swhitcinare imcorgorated: -ty referdfige] WdithirUigdinker intermediate
MCve-PAB-MMAR: Nid NH2 105991F xample, Sn.vitg, e llproliferation agsay, 198001 Tumor cell lines

breast carcinoma BT-474. SKBR-3 and MCF7 were obtained from American Type Culture Collection,
106011 The iVl O BREY SF antibody-druy Bohjetueaah At hedstired b @ edhpislifétation assay
(Figures 8-2%):bEheu@eliTitersBlecliurminescentiCelll ViabilinuAssay:isia conmerciathnavaitable
(Promega Corp., Madisqn., W) (RADQIsRgaus Asaay mefhod based on the recombinant expression of
Coleoptera luciferase (US 5583024; US 5674713; US 5700670). This assay determines the number of
viable cells itciiture basedRGERAAEROANEP tHE I pssait, W ifaiRateroloratEpblically active
cells (Crouchiretal\(@893)tulimmunoh-Metobdi60!81y-88)ddS 680267 1)d The el Titer-GIM: Assay was

conducted in l,fo \ ing.n.ar t ated high-throughput screenin TS)(Cree et
Rt Ermal. mmalking b ameRakle @ aytomated high-thioyg! sennadt
i S 34 % Theﬁor?l{o enévg&spé%gsdé%/pé?oce(ligucréekmo vxé%gg(gding the

al (1995) AntiCancer Drugs 6:398-40 [ US assay pro _
single reageAt\{CellXif&y 01 b Reabbhtp ekt 18t iCudrddat sehigh supsiamerite dmedium.
106021 The hemregenenusriadismixraeasuieiommat resultgin gell lysis and generation of a
luminescent signal proportional to the amount of ATP present. The substrate, Beetle Luciferin. is
oxidatively decarboxylated by recombinant firefly, luciferase, with concomitant conversion of ATP to
AMP and generation of photons. Vie}ple cellsarer lecféd_. i‘nLDgta (_:Qn/_beyrec;g)rd_%% by luminometer or
CCD camera imaging d_evfce_.fTh,!é_Iumin.escence outpyt is presepted as RTC, njeasured over time.
Alternatively,jphotons from ﬁm@nes'ceﬁce can be counted in a seitttillati Q8unter in‘the presence of a
scintillant. The light units can be represented then as CPS - counts per second. 106031Efficacy of
ADC were measured by a cell viability assay employing the
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[8599] Exarnple 9 In vitzo cell proliferation assay
[G600] Tumer ceil lines breast carcinona BT-474, SKBR-3, and MCF7 were obtained

from American Type Culture Collection,

[G661] The in vitro potency of antibody-drug conjugates was measured by a celf
proliferation assay (Figures 8-293. The CellTiter-Glo™ Luminescent Cell Viability Assay is a
commercially available (Promega Corp., Madison, WI). homogeneous assay method bascd on
the recombinant expression of Coleoprera luciferase (US 53583024 US 5674713; US
57G0670). This assay derermines the number of viable cells in culture bascd on quantitation
of the ATP present, an indicator of metabolically active cells (Crouch ot al (1993 1.
Immunol. Meth. 160:81-88; US 66026771, The CellTiter-Glo™ Assay was conducted in 96
well format, making it amenable w automated high-throughput screening (HTS) (Cree et al
{1995} AntiCancer Drugs 6:398-404). The homogeneous assay procedure involves adding
the single reagent (Cell Titer-Glo® Reagent) directly to cells cultured in serum-supplemented
medium.

8662 The homogencous “add-mix-measure” format results in cell hysis and

generation of a luminescent signal proportional to the amount of ATP present. The substrate,



following protocol, adapted from CellTiter Glo Luminescent Cell Viability Assay, Promega Corn.
Technical Bulletin TB288 and Mendoza et al (2002) Cancer Res. 62:5485-5488: 1. An aliquot of 50
ul of cell culture containing about 1000 or more cells, including: HER2-expressing and
CD22-expressing cells, in medium was deposited in each well of a 96 -well, opaque-walled, clear
bottom plate. 2. ADC 150 up was added to triplicate experimental wells to final concentration of 10
ug/mL, with no ADC" control wells receiving medium alone, and incubated for 3 or more days. 3.
The plates were equilibrated to room temperature for a _roxirr'\at(zj 0 minutes. . 4. CeliTiter-Glo
Reagent (10 ffﬁgéilﬁ}dtdgﬁ}%){‘“liﬁg %Bﬁfﬁ%“}wg?%%}&egfg‘fwfﬂi Igf”tgé BRSH SrBifAl shaker to induce
cell lysis.  GoThenplate waginoubated atrbdmemperaturefigroi@umiviutésddistabilize the
luminescence.gignali, . lLUMingscence waskecorded.and reparied n.oraphs.as.RED =relative
Iuminescenc? Inits. 106041Example 10 Pharmacokinetics - Serum clearance and stability 10605jThe
disposition of antibBe/ i E8nfigates T VB SRAIVZEH B redsiring e Qs esttentrations of
antibody andiofdragconjugatehaftes dcsingleiintravencudbolusdose ntaiSpiaguasDavidey rats.
Concentratiogs pf.anfibody-driigisaningates hearing at least ana gyioloxisdrug are measured with an
ELISA that used a extracellular domain (ECD) protein for the capture and anti-anthracycline and
horseradish ﬁ%ﬁdase (HRP) conjugated anti-mouse Fe antibody for detection. Total antibody
concentrationgsiisscrum igieamped surédwwithnamtd SAdthdt visesif G famgaptueriand antilhutnan-Ec
FRP for detefiilfRaaruring. anfiad, patfitiopnd.iithout conaatet ARthIaqyeling dervarive. The

serum concentration-time data from each animal is analyzed using a two-compartment'model with IV
bolus input, firstfofdePBiithasEn M Sattmxtierdteacsrbtats(viswe! Beswin Ndnaffkro v.5.0.1,
Pharsight Corporation: Meuntain \View: CA)wLO80RIExampla: tAnimahioxicity 106Q¥LA 12 day acute
toxicity study, in adolescent female.rats t 100-128 urns) is condu ted‘bg/ a sipqle injection of
antibody-drug conjligate atabout 1=10 MoKG: and &' CEAHET VahicRy Sy T tn&ctda &F test article is
typically admirfistereghasacihtiavdnous: bbigs. Body weight is measured daily. Clinical chemistry,

serum enzymesoandritepsgtalogy analysisdsicandusted pariodipally s oxigih.signals ingluded the
clinical observati?n of wei?h I§§s. 10(?081Exam le 12 Tumar growth inhibition, in vivo efficacy mouse

; : " - vy - P g E ot ] .
model 1060945AT aniiial Stddies WAFS DEHOATET I SEHBIEHAE Wit REFFIGIELI8 the care and

use of laboratary animals and were approved by the Institutional Animal Care and Use Committee at
Genentech. 106103 ffigacy sthdigswerensHormed Hsing SR Misg AharesRIveL

4. CeliTiter-Glo Reagent (1060 ul) was added.

A

. The contents were mixed for 2 minutes on an orbital shaker to induce cell vsis.
. The plate was incubated at room temperature for 10 minutes to stabiiize the
lummescence signal.

7. Luminescence was recorded and reported in craphs as RLU = relative Juminescence

umis,
{6604} Exampie 10 Pharmacokinetics - Serum clearance and stability
{Bo05] The disposition of antibody-drug conjugates in vive is analyzed by measuring

the serum concentrations of antibody and of drug conjugate afier a single intravenous bolus
dose 1nto Sprague-Dawley rats. Concentrations of antibody-drug conjugates bearing at least
one CYIotoxic drug are measured with an ELISA that used a extracellular domain (ECD)
protein for the capture and anti-anthracycline and horseradish peroxidase (HRP) conjugated
anti-mouse Fe antibody for detection. Toral antibody concentrations in serum were measured
with an FLISA that uses ECD for capture and anti-human-Fc¢ HRP for detection, Measuring
antibody, both with and without conjugated anthracycline denvative. The serum

concentration-time data from cach amimal 15 analyzed using a two-compartment mode! with



Laboratories), The efficacy models for the studies exemplified in Figures 30-32 were employed as
described (Poison et al (2009) Cancer Res. 69(6E2358-2364: Phillips et al (2008) Cancer Res.
68(221:9280-9290; US 2008/0050310: US 2005/0276812). evaluating tumor volume after a single
intravenous dose. Transplant models were developed using tumors excised from a mouse bearing an
intraperitoneal tumor, then serially passaged into recipient mice. For example, cells for implantation
were washed and suspended in HBSS (Hyclone) and inoculated subcutaneously into the flanks of
female CB17,|CR severe combined immunodeficiency mice (7-16 weeks of age from Charles Rivers
Laboratories), in 4 voltimie 5T 0™ Il ML 16 {BAThE s HERR) o tHE AtiB By By Conjugates in
vivo, approximately 'Sewetal mitliorsicelldpenSEYDwmoUse were inoculated once and allowed to grow
for about 10 tg 60 days post-injection. When tumor volumes reached 150-200 mml (typically Day 14 to
Day 21 after 8&lation), #hEs wetd BagIYEId into sample groups of 9-10 mice per group and
the tumor voligsigiwas detetihikeddneachimouse Whenmeattuimar:size reached the desired

volume, the micewexe ddet infe-atpuPS, o Slouh). Mge N e same mean e size and dosed

intravenously via the tail vein with samples: ADCs, antibodies, or Vehicle. ADC doses were either
measured asStHE th¥&8FF thaadonjliisree cftstbxicckmalrrirsibctilaigiig ver sofEe@es of the mouse,
or as a constasitanass of ARCiperamass ailthe motsexengirn mapkADGkgimpusayingeneral, the
drug loads o1 the. Antbgriesn ANAIYRN SRetineaLivere SIIAL ariomalzed, 20 fhese two

measures could” be considered equivaléent. Tumor volume was measured using calipers according t.o
the formula: VEHiles50.5A X B2, where A and B are the long and short diameters. respectively. Mice
were euthanléﬁg efore tiﬁ-@%{ YQQ!_ijerreached ?1_‘0.09i nin' or when turnom showed signs of impending

ulceration. Data collecte "Sach expermental group Wele SXSrEs a8 Y BEY+ SE. CLAIMS An

anthracyclind WéRlative cof favmuilatydiantgreper formid JnintpZsCy ¢y ok Biphakmacdutidal acceptable

salt thereof, whetginAntis:ahamiaeyelineidesivative Jesidug: his@illpkelnfmis @.SPAGEN M is an
integer of from | Eo 30, ,Tés a caréier selected from protein, peptide, monoclonal or poiyclonal
- iy Aot

antibody or a¢heiica ified terivative thereof suitable to be attached to the [Ant-L-2-] moiety or
moieties, or adbWymeric cdidery and:& iscachydiogen atoafCTh G&atkily € Qieycloalkyl, phenyl or

benzyl group; andithe.Antsanhecelaased dp give an.anthrasyeling derivative of formula (1) 0 OHO

wherein R1 is a hydrogen atom, hydroxy or methoxy group and R2 is aalkoxy group, or a
pharmaceutiSaIly AELabTAHTECS A et 6F 2D AN BntAracSende e rativet dorlii§até 8t formula (1) or
formula a phéaitriaceéuticaRacceptabie Saltthergotaccorsingita Sains [pmhaeinthesspacer Z from

tumor volume after a single intravenous dose. Transplant models were developed using

tumors excised from a mouse bearing an intraperitoncal tumor, then serially passaged into

recipient mice. For example. cells for implantation were washed and suspended in HBSS

{Hyclone) and inoculated subcutaneousty into the flanks of female CB17 ICR severe

combined immunodeficiency mice (7-16 weeks of age from Charles Rivers Laboratories ). in

@ volume of 0.2 mL/mouse. To test the efficacy of the antibody drug conjugates in vivo,

approximately several million cells per SCID mouse were inoculated once and allowed to

grow for about 10 to 60 days post-injection. When tumor volumes reached 130-200 mm”

{typically Day 14 10 Day 21 after inoculation), the mice were segregated into sample groups

of §-10 mice per group and the wumor volume was determined in each mouse. When mean

tumor size reached the desired volume, the mice were divided into groups of 8 to 10 mice

with the same mean tumor size and dosed intravenously via the tail vein with samples: ADCs.

antibodies, or Vehicle. ADC doses were cither measured as the mass of the conjugated

cytotoxic small molecule drug per surface arca of the mouse, or as a constant mass of ADC

per mass of the mouse (e.g., 5 mg of ADC/kg mouse). In general, the drug loads on the

antibodies in any given experiment were similar or normalized, so these two measures could
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a) -NH-, b) -S-, c) aminoalkylene, thioalkylene, aminocycloalkylene or thiocycloalkylene bearing a
further thiol or amino group or a carboxylic residue, or d) a pernitlic residue which is able to tether
theeT carrier by forming amide bonds or disulfide bonds. anthracycline derivative conjugate of
formulaa pharmaceutical acceptable salt thereof according to Claim | , wherein the carrier T is selected
from a polyclonal antibody or fragment thereof comprising an antigen binding site which is capable 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 cell po%%fé{%ng? ‘geﬁ;‘;‘&ﬂdr%p*o?!f‘é‘&%‘h% )?ﬁggtw 6&36}?3%%%%:&? emn Wﬁﬁ"éﬁ{“éﬁ a818f preferentially or
selectively bifvdimgxovd tamor Eélt: drta. cHemibally Modiffed derivdtivertHereotsuitable to be attached to
the [Ant-L1-Z-1meiety onmoieties, 42 naturalorsynthelic. polvimetic satier 4. The.anthracycline
derivative con?lu]g,gggg,ﬂor% harr acjezt_ic,al gccegtablle salt thereof according to Claim 1 is of formula
(la) whereif RER)FZ" mARE T re Y8 HEHRAY 1 G T arE L T Rk PSP ForHGla 0 1><.C,i)-( B
LI1 )O4i O () ¢Ryessed yyhierainn BEs a CoC6 alkylene moiety optionally heteroatom interrupted,k and y
are independently 0 or 1; and the Ant is tether to the linker Li through an acetalic bond to the primary

alcohol at the C-14 of the formula (H).

=
{0
-



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-},"-T is derived from a carrier of the
formula TLN ii)--S- so 1-2-1,-T is derived from a carrier of the formula T4Stlk ; -NH-D-NH-CO- wherein
-alkylene, C3-C6 cycloalkylene or -D-NH- s a peptide residue constituted from | to 4 amino acids
having at least one free amino group u-T is derived from a earner of formula T-ICOOFH,"
-NH-D-CO-NET wherein -D- is a C1-C6 alkylene, CnC6 cycloalkylene or -D-00- is a peptide residue
constituted fr‘g Ah\t&4 amino acids having at least one free carboxylic groupis derived from a carrier of
formula T-INF ~ v)-NH-D-N=CH- wherein --D- is a CnC6 alkylene, C3-C6 cycloalkylene and -D-N-
is a peptide residuq constituted from | to 4 amino acids having at least one free amino group so [-Z-k-T
is derived from a carrier oFGRHIAR TIEHOR 21V Ay INERDUSICR ivherelr i i 8 ICI-C6 alkylene,
C3-C6 cycloalkylene or -D-S- is a peptide residue constituted from | to 4 amino acids having at least
one free thiol group so [- Z-1"-T is derived fiotme Cagigr defivative of formula (V): NT(V)-410 -
and H-D-S-S- wherein is -]J- is a Cu-C6 alkylene, C3-C6 cyeloalkylene or -D-S- is a peptide
residue constituted from | to 4 amino acids h@ﬁ@ggﬂigst one tqe$ thiol group so [- Z-k-T is derived
from a carrier derivative of formula (VIM

or a pharmaceutical acceptable salt thereof, wherein

Antis an anthracycline derivative residue,

L 1 a linker,

7,18 a spacer,

m 18 an nteger of from 1 1o 30,

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

chemically modified dertvative thereof suitable to be attached 1o the [Ant-L-Z-] moiety or
moieties, or a polymeric carrier, and
() is a hydrogen atom, C-Cy alkvi, Cs-Cg cvcloalkyl, phenyvi or benzyl group;

and the Ant can be released to give an anthracycline derivative of formula (11

R,

wherein R; is a hydrogen atom, hydroxy or methoxy group and R, is a C,-Cs alkoxy
group, or a pharmaccutically acceptable salt thereof.

2, An anthracycline derivative conjugate of formula (1% or formula (1" or a
pharmaceutical acceptable salt thereof, according to Claim 1, wherein the spacer Z 15 selected
from

aj —NH-,

bj -S-,
¢} aminoalkylene, thioatkylene, aminocycloalkylene or thiocycloalkylene bearing a

further thiol or amino group or a carboxylic residue, or

[¥5]
[94)

ot



ivu pharmace tica 6.The anthracycline derivative conjugates o thereof according to Claim I is of
formula (Ib) ceptable salt wherein Ri and R Z, m andT are as defined in Claim | and Li is a linker
of formula (Il) or 0 =N-N-Q-(CH(VII)0 =N(VIII) 0 wherein n is an integer from | to 9. 7.The anthracycline
derivative conjugates or a pharmaceuticalable salt thereof a 'cording to Claim 6 wherein L2 is a linker
of formula (VII) as defined in Claim 6 and Z is selected from, i) -NH- so [-ZT]T-T is derived from a

canier of the formula TT'S/TA, ; -S so [-Z-T-T is derived from a carier of the formula' i)
-NH-D-NH-00- Whereln D alky ne, CL- C6 lqalkylene o t|de residue
constituted from | t 4 & Iﬁéca!?:?djs %E%E%LX (AL RE ]rcgt-%-(E ql’!ﬁl!;]élowl’{(})(u %‘mfci ﬁgfg terived from a

carrier of forritldc H@OOH]KkuIfide bonds.

3 An anpthracyeline derivative conjugaie of formula (1) or a pharmaceutical
acceptable salt thereof according 1o Claim 1, wherein the carrier T is selected from s
polyclonal antibody or fragment thereof comprising an antigen binding site which is capable
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
seiectively expressed on tumor celi populations: a natural or recombinant peptide or protein
which 1s capable of preferentially or selectively binding to @ tumor cell; or a chemically
modified dertvative thereof suitable to be attached 1o the [Ant-L;-Z-] moiety or moietics, or a
natural or synthetic polymeric carrier.

4, The anthracychne derivative conjugates or a pharmaceutical acceptable salt

thercof according to Claim 1 is of formula (Ia)

{ia}
wherein:
Ry, Ry, Z.mand T arc as defined in Claim 1, and L) is a linker of formulza (1) or (TV3
O
O—(B )

o O
m—% B )——H—- (i (V)
W k

wherein B is a C-Cy alkylene moiety optionally heteroatom interrupted, and v, j, k
and y are imdependently O or 1; and the Ant is tether to the jinker L through an acetalic bond
to the primary alcohol af the C-14 of the formula (1T}

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

1) -NH- 50 [-Z- »-T 18 dertved from a carrier of the formula T-[NH» |y :

11} =5 50 [-Z-]m-T 18 derived from a carrier of the formula T-1SHL, ¢

3G



iv) -NH-fl-CO-NH- wherein -D- is a C1-C6 alkylene, Ci-Co cycloalkx ene or -D-COQis a peptide residue
constituted from 1 to 4 amino acids having at least one free carboxylic group so [-Z-1,,-T is derived
from a carrier of formula T-[NH2]r, ; -NH-D-N-CH- wherein -D- is a C; -Co alkylene, Ci-C6

cycloalkylene or -D-N- is peptide residue
constituted from 1 to 4 amino acids having at least one free amino group so [- Z6-]T-T is derived from
a carrier of formula TTCHOT, -NH-D-S-CH- wherein -0- is a CI-C6 alkylene, Ci-Co cycloalkylene

or -0-5- is a peptide.re uted from | to 4 a \ga 1 t lea tone free thiol group so
[- Z-]T-T is derived ?rorsﬁ%uga(%ﬁgr%emg tive’ é# fBr‘ﬁ#dlrgJ C?KV? \é q §“‘S( W}’Puﬁgrn is -D-is a
Cl-Co alkylene? GirG# eyefvalkylanerizpod-tig p‘ép}t@d@l%ﬁdw@:@@h@mut@dfﬁmﬁ@qgm&@mmo acids

having at leagt pne; Ime&,t(lyggl,gr(pll{gg1 gqjcglm;igny;;{qmdﬁﬂvg@gf{pm a carrier derivative of formula (VI):
-S-fl-NH-CO- whereln - -NH - %\ise tide re due COI’IS'[I'[% ted from | to 4 amino acids having at least

one free amino grolip:” OURIE hiéfe(m CeRIB0TR B pertaE TaEiate taidtitlited from Ito
4 amino acids hm@eaméhstcoméﬂﬁmé Garbbxyliegroumssids haw) a8t RaN=@: ivhereioxfiiis a C1-C6

alkylene, Cit- le5¥glp@Uf¥J$medgﬁVQ Nsis.aReptidesesidue sanstituted from | to 4 amino acids having
at least one free amlno Xj) S-D-S-CH- wherein -D- is a C1-C6 alkylene, Ci-C6 cycloalkylene

or -D-S- is a peptidé'ré %ﬂ@e c&%n‘tﬂ’t‘g&“?ro[rgn F o it e ds: r{a\ﬁﬁﬂ‘)&%ﬁé’&& Bie Hae thiol group;

and a pepiide restdue constituted from | to 4 amino acids having at feast one free amino group so
[-Z-1-T is derived from a carmier of formula T-[CHOY, ;
Vi) -NH-0-5-CH- wherein -1- is a C-Cg alkylene, Cs-Cq eveloalkyiene or -0-S- s a
epuide residue constituted from | fo 4 amino acids having at least one free thiol group so [-

£-1n-T 18 derived from a carrier derivative of formula (V)

9]
;j}

vil) -NH-0-8-8- wherein 18 -D- is 2 C-Cy alkvlene. C+-Cj cvcloalkylene or -D-S-is a
peptide residue constituted from 1 to 4 amine acids having at Jeast one free thiol group so [-

Z-lw-T is dertved from a carrier derivative of formula (VI

6. The anthracvcline derivative conjugates or a pharmaceutical acceprable salt

thereof according to Claim 1 s of formula (Tb):




xii) -S-D-S-S- wherein -D- is a C1-C6 alkylene, Ci-Co cycloalkylene or -D-S- is a peptide residue
constituted from | to 4 amino acids having at least one free thiot group. S.The a.nthracycline derivative
conjugates or a pharmaceutical acceptable salt thereofpi to Claim 6 wherein Is, is a linker of formula
(V111) as defined in Claim 6 and Z is selected i) -S- so [-Z-],"-T is derived from a carrier of the formula
T-[SH],, ii) -S-fl-NH-CO-wherein -D-NH- is a peptide residue constituted from Ito 4 amino iaving at
least one free amino group; , -S-fl-CO-NH- wherein - -D-CO- is a peptide residue constitutedl to 4

amino acids having at least one freg carbaxylic group; .. 1v) -S-D-N=C- wherein-fl- is a C1-C6
alkylenc. Ci-C6 cyg‘{j%aeiriliilré{rié1 %rgb?Nﬂgnéé%ﬁTi%\enggfd}ulg é&%ﬁ@ti‘tﬁf@d“’fr’éﬁ] {54 A8 Lcids having
at least one frédiamihd 'group; v) S-D-S-CH- wherein -D- is a C1-C6 alkylene, C3-C6
eyeloalkylene or -D-S- is a peptide resigue constituted from | to 4 amino acids having at least one free
thiol group; and -S-D-S¢S- wherein<D- is a C1-C6 alkylene, Ci-C6 cycloalkylene or -D-S- is a
peptide residue constititel fronidtto4mino aéitls having at least one free thiol group. 9.The
anthracycline derivative conjugates or a/pha maceuticahae&eﬁ&abwzsﬁleﬂﬁeredﬁfaiacording to Claim | is
of formula (fa) or (11b): R2 whereiff L Ls, Ai and Iks aré'as defined in claim 4 and 6, Z is -NH- or a
peptic residue constifititgd firamm Inteedr dimino@cids and Q is hydrogen atom, CI-C6 alkyl, CL-C6
cycloalkyl phenyl ox benzy| group. 10.The anthracychne derivative conjugates or a,pharmaceutical
acceptable salt thereof agc!](?r‘(lj%ﬁgd%%llgi?ﬁ% %inTé)%g nuia (){fi% lglrd&éyﬁ%‘godcmmg%&d t

thercof according to Claim 6 whercin

L, 15 a linker of formuta (V1D as defined in Claim 6 and 7 15 selected from:

1) -NH- so [-Z-1,-T 18 derived from a carrier of the formula T-[NH: ]

1) =S50 [-Z-],-T is dertved from a carrier of the formula T-[SH], ;

iil} -NH-D-NH-CO- wherein —D- is a C1-Cy alkylene, Ci-Cq cycloalkylene or -D-NH-
is a pepride residue constituted from | to 4 amino acids having at least one free amine group
$0 [-Z-]-T s derived from a carrier of formula T-{COOH], ;

1w} =NH-/2-CO-NH- wherein ~D- is a C,-Cy alkyviene, C3-Cq evcloalkylene or -D-CO-
is a peptide residue constituted from 1 to 4 amino acids having at least one free carboxylic
group 5o [+Z-]w-T 18 derived from a carrier of formula T-[NH- 1., ;

V) =NH-D-N=CH- wherein ~D- is a C;-Cy alkylene, Ci-Cy cycloalkylene or -D-N- is a
peptide residue constituted from 1 to 4 amino acids having at least one free amino group so |-
Z-1s-T is derived from a carrier of formuda T-{CHO, ;

vi) -NH-D-8-CH- wherein -D- is a C,-Cy atkylene, C3-Cq cycloalkvlene or -0-S- is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group so {-

Z-1m-T 18 derived from a carrier derivative of formula (V'

vii) -NH-D-8-5- wherein is -D- is 2 C,-Cy alkylene, C2-Cg cyeloalkylene or -D-S- is a
peptide residuc constituted from 1 to 4 amine acids having at least one free thiol group so [-

21T 18 derived from a carrier derivative of formula (VI



wherein v and k are independently O or or L is of formula (VII) or (V10 0 wherein n is an integer from
2 to 5. Il.The polymeric carrier according to Claim 3 is polylysine, polyulutamic acid, polyasparfic acid
and analogues or derivatives thereof, dextran, polymeric carbohydrate and analogues or derivatives
thereof; or synthetic copolymers derived from N-(2- hydroxypropyl)nethacrylamide (FIPMA). 12.The
antibody according to Claim 3 is anti T-cell antibody T101 Royston, anti CD5 antibody OKT (Ortho)
ATCC CRL 8000, anti CD20 antibody Igen ibritumomab, anti CD33 antibody huCD33, anti transferring
receptor antibody OKT9 (Ortho) ATC1C CRT 8021, anti melanoma antibody MAW 9.2.27, anti
carcinoma markers antibody which is sel d from the group consisting of anti-CEA 1116 NS-3d
ATCC CRT 8019, anti alpha- fetoprotei 3-1.1 ATG{ HB 134, 7911736 Embleton, and B 72.3, anti
ovarian carcinoma antibody OVB 3 ATCC MB 9147, ahti{Breast ¢arcinoma antibody, anti bladder
carcinoma 1G3.10, anti CanAg antibody. huC242 antiBody«, or anti prostate antibody IVILNS59 I.

13. The peptide or protein according to Claim 3 is FGF, EGF, PDGF, TGFALPHA, ALPHA -MS,
Interleukines interfefnes! TV -ni&lamieteapif-(MSH ) BirMigrrRidue cobtiTheivarier FTCHO],"
according to Glaimaeiis gesived framspolysianahormpnoelonal antibodies having the carbohydrate
moiety, preferentially logated.in the Fe regiop, selectively.oxidized to aldehyde groups by means of
chemical or enzyma i)c"”rgﬁafesfr(%)d%%' wherer hg%é(riﬁifé@ﬁ’ccﬁyﬁgcdéﬂvf‘é%i%oen%fﬁtj‘fﬁéé‘f 'd8cbrding to Claim |

are selected friomecsmpourdsWhetreire Forrratasse[gmti:-Z-]rn -T, and Formula (I') is Ant is a formula |
la) or I bk %} =8-D-N=C- wherein —D- is a C,-C, alkylene, C3-Cq cycloalkyiene or -D-N-is a
peptide residue constituted from 1 to 4 amino acids having at least one free amino group;
X1} 5-D-5-CH- wherein -D- is a C,-Cy alkylene, Cx-Cy cycloalkyiene or -[-S- is a
pepude residue constituted from 110 4 amino acids baving at least one free thiol group; and
#11) -5-D-5-8- wherein -D- is a C;-Cy alkylene, Cy-Cq cyeloalkylene or --S-is a
peptide residue constituied from 1 o 4 amino acids having at least one free thiol group.
8. The anthracycline derivative conjugates or a pharmaceutical acceptable salt
thereof according to Claim 6 wherein
L iz a linker of formula (V111 as defined in Claim 6 and 7 is selected from:
1) =S-s0[-Z-3,-T 1s derived from a carrier of the formula T-[SH, ;
11} -S-D-NH-CO- wherein -[-NH- is a peptide residue constituted from | to 4 amino
acids having at least one free amino group,
it} =S-1-CO-NH- wherein - -12-CO- is a peptide residue constituted from 1 to 4
amino acids having at least one free carboxylic group;
1) =5--N=C- wherein —D- is a C,-C alkylene, Cs-Cq cycioalkyiene or -/3-N-is a
peptide residue constituted from 1 10 4 amine acids having at least one free amino group:
v) 5-10-S-CH- wherein -D- 1s a C;-Cy atkviene, (3-Cy cycloaikylene or -/3-S-is a
peptide residue constituted from 1 to 4 amino acids having at feast one free thiol group: and
Vi) -5-0-5-5- wherein -D- is a C-Cq alkylene, C:-Cq cycloalkylene or -1-S- i 4
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group.
9, The anthracycline derivative conjugates or a pharmaceutical acceptable salt

thergof according to Claim 1 is of formula (Fa) or (Ib):

]



andL.Zm, QandT are as defined below: 78 -NH--NH-1CH 1Ila

wherein Ly Lo, Ry and R; are as defined in claim 4 and 6, Z is -NH- or a peptic residue
constituted from I t¢ 3 amine acids and ( is hydrogen atom, C-Cy alkyl, Cs-Cq cycloaliyl,
phenyt or benzyi group.

10.  The anthracycline derivative conjugates or a pharmaceutical acceptable salt
thereof according to Claim 1 wherein L is of formula (ITla) or (1Va)

9]

o M

m
e o
\@/\ /}g)/, (i) (Iva}
v k

wherein v and k are independently 0 or 1; or L is of formula (VII} or (VI

o 9
nN—gL(CHQ)nmN Vi) o
] mN—ﬁ——ﬂ-—-{CHQ‘)Tsm vty
wherein 1 1s an mteger from 2 w0 5.
t1. The polymeric carrier according 1o Claim 3 is polylvsine, polvglutamic acid,

polyaspartic acid and analogues or derivatives thereof, dextran, polymeric carbohydrate and
analogues or derivatives thereof; or synthetic copolymers derived from N-(2-
hydroxypropylimethacrvlamide (HPMALL

12, The antibedy according to Claim 3 is anti T-cell antibody T101 Rovston, anti
CD35 antibody OKT1 {Ortho) ATCC CRL 8000, anti CD20 antibody lgG1 ibritumomab, anti
CB33 antibody huCD33, anti transferring receptor antibody OK TS (Orthoy ATCC CRL
8021, anti melanoma antibody MAb $.2.27, anti carcinoma markers antibody which s
selected from the group consisting of anti-CEA 1116 NS-3d ATCC CRL 8014, anti alpha-
fetoprotein OM 3-1.1 ATCC HB 134, 79171736 Embleton, and B 72.3. anti ovarian carcinems
antibody OVB 3 ATCC HB 9147, anti breast carcinoma antibody, anti bladder carcinoma

1G3.10, anti CanAg antibody huC242 antibody, or anti prostate antibody MENS91,



9 Jib 0 Htiy H 10 Jib 0/,

3. The peptide or protein according to Claim 3 is FGF, EGF, PDGF, TGF-
ALPHA, ALPHA -MS, Interfeukines, Interferones, TNF, melanotropin (MSH, or Mcm2.

14, The carrier T-[CHO ], according to Claim 5 is derived from polycional or
monocional antibodies having the carbohydrate moiety, preferentially located in the Fe
region, selectively oxidized to aldehyde groups by means of chemical or enzvmatic methods.

5, The anthracycline derivative conjugates according to Claim 1 are selected
from compounds wherein

Formula | is [Ant-L-Z-],, T, and Formula (") 18 Ant-L-Z-(;

Ant 1s g formula (Ha’ or {1Thy:;

Lo
o (Ha) oj\
S )
TN ~k:) N

and L, Zm, Qand T are as defined below:

- Comp @ Formula | Ant

L |
5 |
1 I i Ejo Ay NH- } H .

2 Il /ij?‘jﬁ’ NH- L CH: -

3 ‘ Ila; 6}“&’ NH- i i

K
o\/i)/ \{N\N\)LO—}
4 [ a ’Ej HN 20 ] H -

¥ H
ey

H’;ig\j}’ NH- 6 - Mem?2

e} :
6 P lia /\[f G’\rj* NH- 1 H .

2N



[[b NH Mcm2 1213 11bJb -I- Mcm2 Mc m2 14

7 L /T\F)/\ O’f“ -NH- I CH; )
8 r M ﬁ’jf(ﬁf\ _NH- j ]

o]
1 o
o _ . ,
9 T b A.NLLNWT?\/ ‘x\ﬁ@‘i i H -
8]

;.j N -\_'{F\«\/\/Yﬂxo_{ ‘
16 & m oy \n’“H4 N ] H )
O

z
n )
i Lo M NI 61 - | Mem2
: o 8]
: A /\j\
M
« LN £ &
12 ] by l/\’ by HNYO—Q | H N
O
ki -
13 ] b Yy Ty S I - Mem2
0
&
14 1l /\Kj’\ 0’\(@)‘ NH 6 - Mem?
6. The anthracychine derivative conjugates according to Claim 1 is selected from

the group consisting of
2-[(1-{2-0x0-2-[(285.48)-2,5,1 2-trihydroxv-T-methoxy-4- {[( 1S, 3R 48 95.9aR 1 0aS)-
Y-methoxy-1-methyloctahydro-1 H-pyranof4'.3%4,57[ 1,3 Joxazolo[ 2,3-¢} 1 4]oxazin-3-
vioxy-6,11-dioxo-1,2.3,4,6.11-hexahydrotetracen-2-vlethoxy t ceyclohexylioxylacetamide,
N-methyl-2-[(1-{2-0x0-2-[(25 45}-2 5 1 2-tribydroxy-7-methoxy-4-
OSSR 448,958,928, 10a8 - 9-methoxy- | -methyloctahvdro-1H-
pyrano[4' .34 511 3loxazolo2 3-cll 1 .4Joxarin-3-yiToxy ! -6,1 Tdioxo-12.3 4 6.1 1-
hexahydrotetracen-2-vllethoxy fevelohexyloxy jacetamide,
N-benzyl-2-[{1-{2-0x0-2-{{25.45)-2.5. [2-trihvdroxy-7-methoxy-4-

[[(153R.4a8.95 9aR, 10a8)-9-methoxy- I -methyioctabvdro-1H-



I Ib O-The'L NH In.The anthracycline deriative COOjU ates according to Claim | is selected fron the
group consisting of 24(1- 12-0x0-2-[(2S,48)-2,5, | 2-trihydroxy-7-methoxy-4- [(I 51,3R,4aS,98,9aR,
I NS).- 9-meth oxy- 1 -methyl octahydro- 1 H-pyran o [41,31:4,5][ 1 ,31oxazolo [2,3-€][ 1 ,4]oxazi n-3-
yltoxy | -6,11 -di ow- 1 ,2,3 ,4,6, 1 1 -hexahydrotetracen-2-y1 jethoxy cyclohexyltoxylacetamide,
N-methy1-2-[( 12-ox0-2-[(2S,48)-2,5,1 2-tri hydroxy-7-m ethoxy-4- [( |
S,3R,4a5",95,9aR,10aS)-9-rnethoxy- | methyl octahydro 1 H- pyrano[41 31'4 ,5][1

,3]oxazolo[2, 31 4 ZJ 6,11+ drot geen- 2 thoxy cycl ohcxyl
toxtdacetami ¢ e bengy )éj dﬂ%&) ﬁ f( %LF ?5‘/ ﬂf%ﬂhy roxy) v m oxy 4 [(
18,3R,4a8 99%@@5%@@}@%%@@% -Aycéthgo stehyorem ki -

pyrano[4',3":4,5][1, 3joxazalol2, 3-ell1.410xam:3ryligxyl -6:4 ks ioxer 1,2 hexahydigtetragen-2-yl
ethoxy [ eye I¢ hexylj ylaceta %{ge N2 (tert- butoxycarbonyIPP [ [(I- [2-0x0-2-;9,7- 7ethox

[(15,3R,4aS,9 9&I5 a5)-6"m bxy?”’ ﬁﬁ%‘tﬁyfﬁ‘g{}é“w&l%v‘iﬁf pyrano[4',31:4,5][1,3]oxazolo[2,3-c][
1,4joxazin-3-yluxy| +6, ¥ idioko<4o6; T« heX abyardtetiace rt-2 yllietheky. tycichexyl )oxylacetyll
-L-lysine, hexahydrotetracen-2-yljethoxy i cyclohexyhioxylacetyl} -L -lysine,
N-methyl-2-[(6- | 2-0x0-2-[(25,45)-2 5.1 2-trihydroxy-7-methoxy-4-
I[(185.3R.4a8.98,9aR 10a8)-9-methoxy- 1 -methyloctahydro-1 H-
pyrano{4.374.5]11.3Joxazolo[2.3-¢][ 1 4Joxazin-3-vijoxy}-6,11-dioxe-1,2,3 4 6.1 1-
hexahydrotetracen-2-vljethoxy ! tetrahvdro-2H-pyran-2-vlimethoxyjacetamide,
2-[{6-12-0x0-2-[(285.48)-2.5, 1 2-trihvdroxy-7T-methoxy-4- [ {(1 53R 425,985,948 10a5)-
S-methoxy-i-methvioctabydro- 1 H-pyranol4', 34,511, 3lexazolo[2,3-¢] 1 4loxazin-3-
yHoxyp-6,11-dioxo-1.2.3,4,6,11-hexahydrotetracen-2-yljethoxy } tetrabvdro-2H-pyran-2-
vhmethoxyiacetamide,
N-benzyl-2-[(6-{2-0x0-2-[(25,45)-2.5,1 2-trihydroxy-7-methoxy-4-
HLS3R 4a8.65 9ak 18a8-Y-methoxy- I -methyioctahvdro- 1A~
pyrano[4.314 511 1.3 Joxazoloi2 3-c}[ T 4oxazm-3-ylloxy -6, I-dioxo-1 2.3 4.6, 1 1-
hexahydrotetracen-2-yijethoxy Htetrahydro-2H-pyran-2-vhmethoxy Jacetamide,
N-acetyl-S-(1-{6-{(2E£3-2- [ 2-hvdroxy-1-[(28 452,51 2Arihydroxy-7-methoxy-4-
(015,38 428,95, 9aR. 10a5)-9-methoxy- I -methvioctahvdro-1 H-
pvrano[4' 314,511 3oxazolo[2.3-c}f T 4loxazm-2-vlloxyi-6.1 I-dioxo-1.2.3 4 6.1 1=
hexahydrotetracen-2-vijethviidene! hvdrazinvli-6-oxohexvlt -2, 3-dioxopyrrolidin-3-vI)-L -
cysteine,
N -{reri-butoxvearbonyl - N-(1- 16 [(2£)-2-1 2-hydroxy-1-[(25.45)-2,5,1 2-tribhvdroxy-
7-methoxy-4- {[{ 15,3 R,485.95,9aR 10aS5)-9-methoxy-1-methyioctahvdro-1 H-
pyrano{4'.34.5]11.3]Joxazolo[2.3-¢}[ 1 4loxazin-3-vifoxy-6,1 1-dioxo-1.2.3.4.6,11-
hexahydrotetracen-2-vljethylidene ! hydrazinyl-6-oxchexyl} -2 S-diexopyrrobidin-3-yl-1-
lysine, and
N-acetyl-2-( {3-[(2E)-2- {2-hydroxy-1-[(28.45)-2,5.1 2-trihvdroxy-7-methoxy-4-
HOLS3R 4a5.95,9aR 10a8)-9-methoxy- f-methvloctahvdre-1H-
pyrano{4’ 374 5111 3 oxazoio[2,3-¢){1 4loxazin-3-vijoxy -6, 1 L-dioxo-1,2.3 4 6,1

hexahydrotetracen-2-vlethyiidene thydrazinyli-3-oxopropyl t disulfanyl)-1-zlanine.



N-methyl-2-[(6- 2-0x0-2-[(28,4S)-2,5,12-tri hydro xy-7-methoxy-4- |
[(1,5,3R,4aS,9S,9aR,10aS)-9-methoxy-1 -m ethyl octahydro-1
pyrano[41,3"4,5][1,3]oxazolo[2,3-e][1,4}oxazin-3-ylloxy[ -6,11 toxo-1,2,
hexahydrotetracen-2-yrjethoxy tetrahydro-2H-pyran-2-yl)methoxyjacetamide, 2-[(6-
2-0x0-2-[(2S,4S)-2,5 ,12-tri hydroxy-7-methoxy-4- 1[(1S,3R,4aS,98,9aR,10aSj9-meth
oxy-lI-methyloctahydro-IH-pyrano [4',394,511[1,3]oxazolo [2,3 -(]11,41 oxazi n-3- ylloxy [ -6,11
-dioxo-1,2,3 ,4,6,11 :h exahydrotetracen-2-yflethoxy tetrahydro-2H-pyran-2- yi )methoxylacetamide,
N-benzy1-24( 6- [2]? [o 252,2@3‘1‘5‘,‘5%"?!; “3‘}}/ (ORy- -Xr%“é 1&%’3%—%’-dmhfgé/ﬁ%‘é‘“’s@ﬁi@%ﬁ,10a.Sh-9 -met
oxy-1 -methyidétaHydre-1e1mppanels Rea Bk sdjokazolof2@34{dd t4ldxazingry1]oxy|
-6,11-dio,3,4,HkdscRexahydrotetigcen:gsvliethox.etrahydre-2/11-pyran-2-yl)methoxetamide,
N-acetyl-S-(1- [ 6-[ )E>-2-12-bzd.!<2§y-'rh(32%4§1-2.,5,12-t,rihydrQXy:Y-meth_oxy:_ i
R,4aS,9S,9aR, 10aS)-9-me % Lt oany O 6 T by RAHE 34 81 4 34 8RAZO8[2,3-c][1,4]oxazin
-3-yl]oxy1-6, 2drdioxei s34 Bidndin hesdtiydrdtethacem: Bevlietifjdidenerhydraziny 11-6-oxohexyl [ -2,5-di
oxopyrol idin3ryh)sl8YStRINGive c,JA%%AGEQEF‘?H&QM&%{P%}@M%L%ﬂie‘ HirligRkZscoygroxy-1
-[(254S)-2.5,1 2-uThyd 7-methoxv-4- . . o -
([(1S,3R,4aS - FEOLR T B AP THETHERPROMISh §T6XEAS U S APy rano[4',3":4,5][1,3]oxazolo[2,3-c][1,4]o
xazin-3-ylloxy1-6,1%-dioXls23;4hexdiny dratiedracéns 2aphijethy hdenek kyldrazinyt]+6=0xohexyll
(2.5 0x 0DKIIgh SINHANG 1ol A RE) o i it iR Rlser 1211
ydroxy-7-methoxv-4- 1[(15,3R,4a51,9S,9aR, _ '
OaS)-9-meth"ii‘%i?/hF%%ﬁ@l@é@ﬁyd?&%Hb‘i}?&ﬁbrﬁ@,@‘ﬁ?5‘][%’[‘,’316%3?6&@[22‘8*1([»]Ellfhf]&?azin-3-y1]oxy[-6,11-
dioxo-I,r] hexahyidratetrhcenieyib] ethylis o hydoazinyiidr-aioprapybidisulfamyd-Lralanine. 7.A
pharmaceutiga) goMRRIeN compileing.an. antia. fucline dethvaiive. coniigals ot a pharmaceuticaly
acceptable salt thereof according to Claim 1'and a pﬁ rmaceuﬂcé’"y acceptz bie excipient. carrier or
diluent. leubemisHEcHT Yrarftitiy chrsebr erideiial pleifer At ensorivrs edehiprising administering
to a patient insneedtheresf @itherapeuticallpeffective-amount.ehanAnthracychng decvative conjugate
or a pharmaseytically goeepiahls salt inereof acsording o claim, L, or a phaymaceutical composition
according to Claim 17, ™19, The cancer a corﬁlhg to Claim dfg is carcinoma which is selected from
the group colf&istirg o bradar e astdestonr kicinay clivetcl mtpesmatuoelt uhg candermesophagus,
gall-bladder, @vayspantreas:Glomach Gy toyraid, presiate. and.skinnaaxamaus,cell carcinoma;
hematopoietic tumors, of I‘X}rgﬁhoi Iineiag%which IS selected from thefgﬁ%u#? consisting of leukaemia,

p

i¢ feukae OBIASE YRR ABHTA BEESIE R HBh O ¥ cell-lymphoma,

UIMOrs of and pernhe
acute Iymphocyf!c.eu aemia, acute 1§/m
Hodgkin's lyijising ohenckodgkingitybiphomag hainecéiclymphoms antdBurkettsiymphoma;

hematopoietie iupars ohmyealoid iosagewhich.issslectedh frem.ihe.aronn eansistingQfiacute and
chronic myelg%enoqi!eukgmi_a§, myelodysplastic syndrome and promyel icytic leukaemia; tumors of
mesenchyméi 6rigit Which i$%&idéed from the group consisting of fibmsarcoma and
rhabdomyosarcoma;-tumbirs @ilthe pentiatandiperipherabniényousisystehswhichdsiselested from the
group consisgiog.of,AstecyiemaaesRbiasiama.dlioma;and sshnannomas; /pelanoma, seminoma,

teratocarcinoma, gsteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid follicular cancer or
Kaposits sar%‘l"f?é’.bmmaﬁ)(ﬁfs?l‘fﬁéf@éifuTﬁ?ﬁ%‘iif@‘r‘éﬁ%ﬁcaigwgé?%‘%%é%?%?ﬁ@‘{d” ®laim 18 is selected group
consisting ofdbemgricprostatérivyperplasia, familial ddencinatpisisipolyposisyReurefiarematosis,
psoriasis, vaggulansmooth cell proliferation associated with atherosclerosis, pulmonary fibrosis,

arthritis, glomerulogephritis and post-surgical stenosis and restenosis. 21. An anthracycline
derivative of formufd (1 1<) &iragzgling fgyative of formula (e
Ant—-L—~(Z),—X (1ic)

wherzin Ant is selected from the siructures:



wherein Ant is selected from the structures: 0 OH 5 ---0 0 OH 5 0"1"- 5 indicates the attachment to L:
L is a linker selected from -N(10-, -N(R)I(Ci-C2 alkylen-N(R)is(C2-Cs alkenylench. 2N(R)JC2-CL
alkynylene)-N(R),(CH2CH20)"-, and the structures: 0 0 0 CN---242 (1/2.  where the wavy lines
indicate the attachments to Ant and Z; and Z is an optional spacer selected from --CH2C(0)-,
-CH2C(0)NR and the structures: 000 N Zi-

oy

O OH

é :
O 0
N :'/N W - I
/5 /’5

where the wavy line indicates the attachment to L;

;555 \/D@ﬁo/\gﬁ\/\ rgg

,/\N/L%
2 /N\)
where the wavy hnes Indicate the attachments to Antand 7; and
Z 15 ap optional spacer selected from —CH,C(O)-, ~CHCUOWNR(C-Cyy alkylene)—,

and the structures:

SO e
. };}?’ZLE
~—__<N R

R
O

Lo
[#+]



X is a reactive functional group selected from maleimide, thiol, amino, bromide, ptoluenesulfonate,
iodide, hydroxyl. carboxyl, pyridyl disulfide. and Nshydroxysuccinimide; R is IT C1--C12 alkyl, or
C16-C7,0 aryl; R1 and R2 are independently selected from an amino acid side chain; Z1 is selected
from (CI C12 alkylenel , - (C-05 alkenylene) , alkynylenef-, and -(C1H2C1120),-, Ito 0. The
anthracycline de 0 OH ive of claim 21 selected from the structures: 0 0 OH a sa-c,d) wherein Z-X is
selected from: The anthraeycline derivative ofclaim 22 having the strnc  26.The anthracycline
derivative of claim 21 having the structure 0 OHNH

J}'O\_@_J\f\#ﬁ §

XNis a reactive functional group selected from maleimide, thiol, amino, bromide, p-
woluenesulfonate, 10dide, hydroxyl. carboxy!, pyridvl disulfide, and N-hydroxysuccinimide:;

Ris H, C—Cys alkyl, or CeCop arvi;

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

7' is selected from ~{0—Ch alkvienel-, —(Co—Cy alkenylene)y-, ~C—Cy
alkynylene -, and -(CH,CH.O 3,

misforlandnis  tob

22, The anthracycline derivative of claim 21 selected from the structures:
& OH G

wherein Z—-X is selected from:

wY oY

23, The anthracychine derivative of claim 22 having the structure:

o OH O e

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



0 0 0 27.The anthracycline derivative of claim 21 having the structure: 08, where Z is C1-C2
alkylene. 28.The anthracycline deivative of claim 27 having the structur e anthragyelin 0 OHO
derivative of claim 21 having the structure: NJ

26, The anthracycline dertvative of claim 21 having the structure:

27, The anthracycline derivative of claim 21 having the structure:



The anthraeyeline derivative of claim 29 having the structur The anthracycli 0 OH 60 33.The
anthracydline derivative of el 0 OHO0 0 zI N 3%$.The anthracycline derivative of claim 32 wherein ZMC
1-C12 alkylench . 35.The anthracycline derivative of claim 21 wherein R1 and R2 are independently
selected from hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, p-hydroxybenzyl, - C1-120H,
-C1-1(01-1)CHS3, -CH2ClisSCHe -CH2CONH2, -CH)COOH, -0-12CH2CONI-12. - C1-120120001-I.
-(CH2011C1=N11 IN!Ir, -(C11-121RNH2, TCH2PNHCO0011. TCH2tN1-1010.
-(C1-12)ANFICHNWNH2, 4C1-12)4NH2, -(CH2)4/S1IHCOCH3, TCH2)421NHCHO, -
(CH2)NI4CONH2 40-122 4|\(F1*ICON12 -CA.1 1H2CH(OH)C1R,NH2, 2-pyridylmethyl-, 3-

H : ﬁ and the following structures:

i : O
O 0 OH &
“f)
\‘ . . ./Nﬁ
O\
where Z 15 C,~Cyy alkylene.
8. The anthracycline derivative of claim 27 having the structure:
NH\//\
CDO‘@
O
Cf)
\.‘ . - ,!N/\
SD—L\/{}
O\
29, The anthracyeline derivative of claim 21 having the struciure:
N\J

0
CDO‘%

30, The anthracycline derivative of claim 29 having the structure;



An antibody-drug conjugate compound comp no an antibody covalently attached by a linker L and an
optional spacer Z to one or more anthracycline derivative drug moieties D. the compound haying
formula Ic) AbH L-ZIc or a pharmaceutically acceptable alt thereof, wherein: Ab is an antibody D is an
anthraeycline derivative selected from thestructures: ,NH 0 OHO OH OH 0 OH 6-0 0 OH where the
wavy line indicates the attachment to L: Lisa linker selected from -N(R)-, -N(12),MCI-C12
alkyienej-, -Nti2 dm(Cd-Cs alkenvien-N(12)",(Ci-Cd alkynylene)- -Nliad4Cri2CH20)"-, and the
structures: - 0 where the Wa\@AImes indic the attachments toD and Zand Ris H. CI-C12 alkyl, or
C6-Cj20 aryl: Rl and R2 gre mdeenen y ect i an amino acid side chain Z is selected
from HC1-C12 alky f - 5 alkgnylene)-, and --(CH2CH20)"-.

33 The anthracycline derivative of claim 32 wherein 27 is —(C,-C)» alkylene -

34, The anthracycline derivative of clairn 32 having the structure:

N g



isOornislto6:and pis an integer from 1 to 8. 37.The antibody-drug conjugate compound of claim
36 wherein Ri and R2 are independently selected from hydrogen, methyl, isopropyl, isobutyl, sec-butyl,
benzyl, phydroxybenzyl. -CH20H, -CH(OH)CH J,-C1-12CONaZ2, -CH2COO0H. fl[H,CH,CONT12,
-CHjell,COOH, 4C1-12bNHC-NI-HNH). 4CH2jiNkI2. - (CH20OHCOCH1, 40-11fiNHCHO, 4CH2 OHO
-NH)NH2. -(CH2 )4NFT, - (C1-1214NFICOCI-13, 4CH2)4NHCE10, CH2 011CONH2, -(C112 OH CON
H2, - CH2CH 2CH (OH)CH2NH 2, 2-pyridylmethyl-, 3-pyridylmethyl-. 4-pyridylmethyl-, phenyl,
cyclohexyl, and the following structures: The antibody-drug conjugate compound of claim 36 wherein

spacer Z ra-aminobenzyloxycarbonyl (PAB) group. 39. The antibody-drug conjugate compound of
claim 36 wherein linker- spacer unit L--Z es a maleimidocaproyl (MC) group 40. The
antibody-drug conjugate om0und ; cla| e Z compyises a ne (vc) group. 41The antibody-drug
conjugate compound of; 36"'WhereirAb is an-antibody which binds to one or more
tumor-associated antig .gell-s rfﬁﬁe recept or selected from 1 )-(36 k (li BMPRIB (bone
morphogenetic protei rep -t e IB I; (2)1E%6 (LAT), SLC7AbL), )3) STEAP (six transmembrane
epithelial antigen of/prostate) (4) 0772P (CA 12 UCII 6); (5) MPF (MPF, MSLN, SMR,
megakaryricyte potentiating fae@nesothelm) pi3b (NAPI-3B, NPTIIb, SLC34A2, solute
carrier family 34 (sodium phosp )x@&()nber 2, type odlt{,gn dependent phosphate transporter

3b),

4 -

N.H?
O
N 3
O 2
35, The anthracycline derivative of claim 21 wherein R and R? are independently

selected from hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, p-hydroxybenzyl, -
CH,OH, -CH(OHYCH,, -CH,CH,SCH;, -CH,CONH,, -CH,COOH, -CH-CH-CONH;, -
CH-CH;COOH, (CH sNHCOE=NHINH, (CHy NG, (CHoRNHCOCH,, < CHy WNHCHO,
{CHa W NHC=NHINH,, -(CHR NHo, (CHy uWNHCOCH-, (CH; u,NHCHO, -
(CHy nNHCONH,, -(CH: R NHCONH,, -CH;CH,CH(OHYCHNH,, 2-pyridyimethyl-, 3-

pyridylmethyl-, 4-pyridyimethyl-, phenvl, cyclohexyl, and the following structures:

/\/@AUJ‘

20 ”
(00 14 1

N
H

=
LA
(i}



(7) Sema 5b (FL J10372, KIAA1445, Mm.42015, SEMA5B, SEMAG, Semaphorin 5b Rlog, sema
domain, seven thrombospondin repeats (type 1 and type | -like), transmembrane domain (TM) and
short cytoplasmic domain, (semaphorin) 5B); (8) PSCA hlg (2700050C12Rik, 0530008016Rik,
RIKEN cDNA 2700050012, RIKTN cDNA 2700050012 gene); (9) ETBR (Endothelin type B receptor);
(101 M:SC1783 1 101E124, hypothetical protein FLI20315): 1) STEAP2 (FIGNC_8639, IPCA-1,
PCANAP , STAMPL STEAP2, te cancer associated gene 1, prostate cancer associated protein-
transmembrane epi%tpelial antiizggp of _rgstatetg{ SiX transgwembr_a_ngr rost; t%‘pro'[,g}in%:}_ (12) TipM4
(BR22450, FLJ20041, TREMA T RPMVAR W ARt ert B CuISsy PotRaAT cAHBA EARARE S ubtamily M.
member 4): attachF)GRIRTOEIR, ORI CRGF .CRIRTONTRGFterdtvchronomalgved growth
factor); (A4)D21 CR2 Leamplement receptar or C3DR (C3d/Epstein Barr virus receptor) or Hs

73792): (15) CD79b iCD79B, CD7913, 1Gb (immunoglobulin-associated beta), B29); (16) FCRH2
(IFGP4, 1RTA4, SPAP A (5112 doma,@pq_tﬁai@ggy}gsphatase anchor SPAPIB. SPAPIC); a7)
HERZ2; (18) NCA; (19) MDI'; (20)IL20Ra; (2 5 Brevican; (22) EphB2R; (23) ASLG659;

or 4 pharmaceutically acceptabie salt thereof, wherein:
Ab is an anubody;

D is an anthracycline derivative selected from the structures:

where the wavy line indicates the attachment 1o 1;

L is a linker selected from ~N{R . —N(R}(C,~Cyz alkviengi—, —N(R )l Cr-Cy
atkenvlenei—. —N{R ) (Co-Cy alkynvlene -, —NIR{(CH,CH2O—, and the structures:

‘;55 \’O\Cj\o/\(%

O

(sjj\/o\r\{}j/\gf\g M.\/\r;gf

N/(%l
-~

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



(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 (CD79A, CD79a, immunoglobulit associated
alpha): (29) CXCRS5 (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): (3%) LY64 (Lymphocyte antigen 64 (RP] 05), type |
membrane protein of the leueine rich repeat (LRR) family): ($4) FcRH1 (Fe receptor-like protein (35)

IRTA2 (Immunoglobulin superf m rec pto losoc ) ut tive tr membranc pro
coglycan) 47.The a%tlbdlﬂ)f frlig donjugat gﬁl m?clg%%qgé \NheIrEnI:& 5&% ey steie: ?eé}h dineered

antibody. 43. Tﬁe@ntrbadwdrug conjugate compound of claim 36 wherein Ab is an antibody which
binds to an ErbB receptor. 4-4. The antihody- dru%go%ugate of claim 43 whereinAb is trastuzumab.

45. The antibody- drug}omuga@mp%@ clai m/fﬂ@ whereinpis 1, 2.3. or 4.
] ZL__
R o O é
Q
R >—~Z“_~ §

R -2—»«
\ \

N R

ﬂﬁ’“x—@« Apirete-

Ris H, C)—Cpy alkyl, or CeCap arvi:

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

7' is selected from —(C,~Cy» alkyiene)—, —(Ca-Cy alkenviene—, —(Cy~Cy
alkynvlener, and —~{CH,CHON—,

misOorl;

nis itod; and

pis aninteger from | o R

37, The antibody-drug conjugate compound of claim 36 wherein R’ and R” are
independently selected from hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzvi, p-
hydroxybenzyl, -CH,OH, -CH{OH}YCHs-, -CH>CH,SCHs. -CH,CONH,, -CH.COOH, -
CHRCHLCONH,, -CH,CH,COOH, {CH, hNHC=NHINH,, -(CH,»NH., -
{(CH: pNHCOCH;, -(CH,):2NHCHO, «(CH ) NHC(=NHINH,, «(CH; 3NH,, -
(CHa uNHCOCH, -(CHy W NHCHO, {CH ) NHCONH,, (CH; uNHCONH,
CHCHCH(OHYCHoNH.,, 2Z-pyridylmethyl-, 3-pyridylmethyl-, 4~py‘rsdylfﬁctl‘1y§m, phenyi,

cyclohexyl, and the following structures:



46. The antibody-drug conjugate compound of claim 36 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. 47. The antibody-drug conjugate compound of claim
46 wherein the average drug loading per antibody in the mixture of antibody-drug conjugate
compounds is about 3 to about 4. 48. A pharmaceutical composition comprising the antibody-drug
conjugate compound of claim 36 and a pharmaceutically acceptable diluent, carrier or excipient

49. The pharmaceutical composition of claim 48 further comprising a therapeutically effective amount
of a chemotherapeutic agent 50. A method of{reating cancer co $ing administering to a

52.The use of an antibody- drug conjugate compound of aim 36 in the manufacture of a medrcament
for the treatment of cancer in a mammal. The use of claim 52 wherein the mammal is human. 54An

article of manufacture co i n antibqetysdrig conjugate co mpound of claim , a container: and a
package insert or Iabﬁ in at the e @ 55.A maklng an antlbody drug
conjugate compound comprising reacting anjant racyclrn erivative and an antibody Ab to form the

antibody-drug conjugate compound, whe the =hi-tic:yen= derivative has formula Mc):
Ant-L--(Z)1---X(11c) ed from the structures 0 OH

f‘v“ ot ()

M
H
38, The antibody-drug conjugate compound of claim 36 wherein spacer 7
comprises & para-aminobenzyloxyvearbony! (PAB) group.
39, The antibody-drug conjugate compound of clarm 36 wherein linker—spacer

unit L7 comprises a maleimidocaproy! (MC) groun.

40, The antibody-dreg conjugate compound of claim 36 wherein Z comprises a

valine-citruiline (ve} group.

41, The anubody-drug conjugsre compound of claim 36 wherein Ab is an
antibody which binds ta one or more tumor-associated antigens or cell-surface receptors
seiected from (1)-(36%

(1) BMPRIB (bone morphogenetic protein receptor-type 1B}

ZVEIG (LATL, SLCTASY
{3y STEAP! {six transmembrane epithelial antigen of prostatey;

(4y0772P (CAI25 MUCI6:

(3) MPF (MPF. MSLN. SMR. megakarvocyte potentiating factor, mesothelin);

(63 Napidb (NAPI-31B, NPTIib, SLC34A2, solute carrier family 34 (sodium
phosphate), member 2, type 1T sodium-dependent phosphate transporter 3b);

(73 Sema 5b (FLI10372, KIAA1445, Mm. 42015, SEMASB, SEMAG, Semaphorin
Sb Hlog, sema domain, seven thrombospondin repeats (type 1 and type 1-like),
transmembrane domain (TM) and short cvtoplasmic domain, (semaphorin) 3Bj;

{(8) PSCA hlg (2700050C1 2R ik, C330008016R1k, RIKEN ¢DNA 2700050C] 2,
RIKEN cDNA 270005012 gene);



40100100 0 OH a0 0 OH ()L. /NM or-co 6 where the wavy line indicates the attachment to Li Lisa
linker selected from oNfRio, oN(R)",(Ci-C12 alkyle )--, oN(R 4.(7.2-CA alkenylene)--, oN(R)",(C2-Ca
alkynylene)o. oN(R),"(CH2CH20)"-, and the structures: 0 where the wavy lines indicate the
attachments to Ant and Z: and Z is an optional spacer selected from --CH2QO0)-,
-CH200iNR(C71-C12 alkylene and the structures: X is a reactive functional group selected from
maleimide. thiol. amino, bromide, pioluenesulfonate"” iodide, hydroxyl, carboxyl, pyridyi disulfide.:nand
ti-hydrouceinimide; Q{geﬂkkﬁ/l or, Ca-C20 aryl; R2 and R2 are independently selected from

an amino acid side(c izéa’flrng;R ':Eff IS se géetédnf%rﬁ%o{ C-C2 alkylene)-, -tC22-05 alkenyiene)-, --(C6-05 al

k: Hlenej-, and -(CHZCMZ0YS RS0 W hvapdonds! proten the' ditibody-drug conjugate has formula ic:

(11} STEAP2 (HONC 8639, IPCA-1, PCANAPT, STAMPI1, STEAPD, STMP,
prostate capcer assoctated gene 1, prostate cancer associated protein |, six wansmembrane
epithelial antigen of prostate 2, six transmembrane prostate protein);

(125 TrpM4 (BR22450, FLJ20041, TRPM4, TRPMA4B, transient receptor potential
cation charnmel, subfamily M, member 4);

(133 CRIPTO (CR, CR1, CRGF, CRIPTQ. TDGF 1, teratocarcinoma-derived growth
factor):

(143 CD21 (CR2 (Complement receptor 2} or C3IDR (C3d/Epstein Barr virug
receptor) or He 73792

{153 CD79b (CD79B, CD796, IGh (immunogiobulin-associated beta), B29Y;

(16} FcRH2 (JFGP4, IRTA4, SPAPTA (SH2 domain containing phosphatase anchor
protein laj, SPAPIB. SPAPIC):

(173 HERZ;

(18) NCA;

(19y MDP;

20y IL20R o

(213 Brevican;

{227 EphB2R;

(237 ASLGESRY;

(24) PSCA;

(253 GEDA:

(26) BAFY-R (B cell -activating factor receptor, BLyS receptor 3, BR2y

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

(281 CD792 (CD79A, CD79q, immunoglobulin-associated alphal;

(29) CXCRS (Burkitt's lymphoma receptor 13;

(30) HLA-DOB (Beta subunit of MHC c¢lass 1 molecule (Ja antigen));

(31) P2X5 (Purinergic receptor P2X ligand-gated ion channet 5);

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

(33) LY 64 (Lymphocyte antigen 64 (RP103), type [ membrane protein of the leucine
rich repeat (LRR) family);

{34} FcRHI (Fc receptor-like protein 1



Ab-(L-Z,,-D)p where Ab is an antibody; and p is an integer from 1 to 8.

(35 IRTA2 (Immunoglobulin superfamily receptor translocation associated 23 and

(303 TENB2 (putative transmembrane proteoglycan),

47, The antibody-drug conjugate compound of claim 36 wherein Ab is a cysteine-

engincersd antibody.

43, The antibody-drug conjugate compound of ¢laim 36 wherein Ab is an

antibody which binds to an ErbB receptor.

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

-y

45, The antibody-drug conjugate compound of claim 36 whereinpis 1.2, 3, or 4,

46.  The antibody-drug conjugate compound of claim 36 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.

47. The antibody-drug conjugate compound of claim 46 wherein the average drug

Joading per antibody in the mixture of antibody-drug conjugate compounds is about 3 to

about 4.

48, A pharmaceutical composition comprising the antibody-drug conjugate
compound of claim 36 and a pharmaceutically acceptable diluent, carrier or excipient,

46, The pharmaccutical composition of claim 48 further comprising a
therapeutically effective amount of a chemotherapeutic agent.

S0, A method of treating cancer comprising administering to a patient the
pharmaceutical composition of claim 48,

51, The method of claim 530 wherein the patient 1s admrinistered a
chemotherapeutic agent, in combination with the antibody-drug conjugate compound.

52, The use of an antibody-drug contugate 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 Anarticle of manufacture comprising
an antibody-drug conjugate compound of claim 36;

a comainer; and



55 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 anthracychng derrvative has formala (o)
Ant—L—(Z},~X {Il¢)

where Ant is selected from the structures:

where the wavy [ine indicates the attachment to L;
L is a linker selected from ~N(R}-, ~NER)o(C3—C sy alkylene)—, ~NR 1 { Co—Ce
atkenylene—, =N(R},{C—Cy aliynviened—, ~N(R ), (CH,CH,05%,~, and the structures:

where the wavy lines indicate the attachments to Antand 7; and
Z 1% an optional spacer selected from ~CH,C(O—, -CHC(OINR(C,-Cy; alkvlenei—,

and the structures:

(Lol
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X 15 a reactive functional group sclected from mauleimide, thiol, amino. bromude. p-
touenesulfonate, 1wodide, hydroxy!, carboxyl, pyridyl disulfide, and N-hvdroxvsuceinimide;

R s H, C-Cia alkyl, or CoCop aryl;

R and RY arc independently selected from an amino acid side chain:

7" is selected from —(C,—C s alkylene)—, —(Co—Cy alkenyicne ), ~(Co—Cy
alkynylene -, and —(CHaCHLO)—,

mis Gor 1 and nis ) o6

the antibodv-drug conjugate has formala I
Ab—(L~Z,~D), e

where Ab is an amtibody: and

pis an integer from 1 to 8.

o
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