ANTHRACYCLI NE DERI VATI VE CONJUGATES, PROCESS FOR THEI R
PREPARATI ON AND THEI R USE AS ANTI TUMOR COVPOUNDS CROSS
WORHERENGE TO RELATED APPLI CATI ONS [ 0001] Thi s PCT/US2009/050537
non- provi si onal application clainms the benefit under
35 USC 119(e) of U. S. Provisional Application Seri al

No. 61/080,944 filed on 15 July 2008, which is

i ncor por at ed by reference inentirety. FIELD OF THE
INVENTION 0002] T resent invention relates to
compgH GILIN Q eI ERIGQNILE ¥ LS, BRORERS YO HdBIR
with RARNEIQN, ANCHEHBR YR ot NEHAMBRSCMNREIPNDS
anti bodi es, protelns or peptides of natural or
synthetic ori net hods for their preparation,

phar maceut¢R@ SEEF@%@N@EJ@ RBPABERIMG T HQNfd use

thereof in treating certain manmmal i an tunor
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U. Sj@fdv‘i/s%n'axﬁ_]?plﬁ%nt%rlﬁlh@é 51 PREPH il 8715 oh
ON [ 0003] Ant hracycl ines are antibiotic
mC@@ﬁﬁﬁ@drﬁ)Mef?ﬁme iagefiteiyt cytotoxic activity. Studies
have indi cated that anthracyclines operate to kill
ceI | s by a nunber EEL@@EEF%TWVIE&HQN)/SHB i ncl udi ng:

intercal ation of the drug nplecules into the DNA of
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eterson et al.," Transport §t or age
invarioh ke yditenie npw amhpeydlme ﬂ@ra\ran@gs@né testh@in pirepiurntean.
Leukem a" in Anthracycline Antibiotics In Cancer
Therapy;, N R BabGREROUNIRZEFRAUI BVENDRIMRge” id. at
Bﬁ 97-102] . Because of their cytotoxic potential
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adeﬁ@cﬂa@;ﬁ&&%&ﬂ@%&h@%@&%’ QEEOI%WNE&QO@]AB@IH@&V@H@ buha{t Status And

car ci hona [see C. Sessa,
Newheyelgpmentyp 41 Gommeply gass a(nﬁewyhnﬁé zscluﬁs d@@fublsaanteﬁwgﬁn
idahBRSCaRIRMNLR. MY be useful in the treatnment of
neopl asm and ‘ot her di sease states wherein a sel ected
(0084 | poputhatrpasht Vegrssrany e highbyecvEltexis #iragyclipgydipye been
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conjugated with antibodies is reported, for exanple,
in EP 0328147 to Bristol Mers, in WD 9202255 to
Farmtalia Carlo Erba or inlUS 5776458 to Pharmacia &
Upj ohn. [0007] O her interesting tricyclic norpholino
ant hracycline derivatives, characterized




by high activity, were described and clainmed in the

I nternational patent application WO 98/02446 (1997) of
woR01QaeueH et al. . Anbng these derivatives, aPCT/US2009/050537

particularly active conpound is PNU- 159682, descri bed

by Quintieri, L., Geroni, C et al. in dinical Cancer

Research (2005) 11(4):1608-1617. Conpound PNU- 159682
[oobgs t he hépitdsaéhaal(daﬁe)m@%a def chedsder, eunbel aWoniaoskdidscular
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|nnunoco(fu gates, for the |ocal delivery of cytotoxic
hergjp belpweandghe tollaywgciemicalgiamgyugs to kill or i nhi bit
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del i very’ of moi'ety to tunors,
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diohémunot her. 52: 328- 337; Syrlgos and Epenetos (1999)
Ant i cancer_Research 19: 605- efficacy with

(001910 nal AngiRpS; herapghas aeﬁ}ﬁsta{oh%% Eﬁy theEFﬁg%th‘ ge'ctﬂaela@é pyjisnts

witRB&hcE S irhiEn AlLca AuPankREUTE s Rlert [CarREIPEODDH Nabur®Reviews
monocl onal anti bodi es (mAbs) as wel | 'as drug mechani sm

Imugpnodeayi Gt 3-8 liglhei wk piiglibetlydiraenniussigy (ARE). oe-

1m1{1hrﬁ)%gﬁjﬁ]%les RPhe %’c'dgde'il%& %?&ﬁ&oﬂE gp@}%s'ta%% a&MsD?@ ngtngs to kill or
(2006) ot el n Eng. Design . "Doroni na ét al

inh{bAow8Yr Bilpwahg trea@hentof qa?lcerztmgm@ deligry efkbodrug nwicty ROMBYTs,

) - 1-8: l. ) in.
and REEHRRcuhh Bk By, PR R L fnip bR o L
uncChjegatedl@ud Bdohis IBHBesuHambhatdptable layel( @0@49itya’b inprmaCesises well
as tgeg f’ 06 %llg%g&%ﬁ%@%)eh{na?a%egi (SeE]?ef e%t @6%@% ng 1n BlOI] ei’her
6(3):2%1-24i; Kgvtun budl I(IDOB) ﬁmcngesm@é)ﬂmdBm@, Daw et al (2006) Cancer
t opoi sormerase i nhibition. Sone cytotoxic drugs tend to
be inactive or less active when conjugated to |arge
anti bodi es or protein receptor |igands. [0011] The
ant hracycl i ne anal og, doxorubicin (ADRIAMYCINO is
t hought to interact with DNA by intercal ati on and
i nhibition of the progression of the enzyne
top0|sonerase II mhlch unmnnds DNA for transcrlptlon
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[ 0013] Nenorubicin is nanmed as

(8S, 105)-6, 8,11-tri hydroxy-10-((2R, 45, 5S, 65) - 5-
Whdoos24- ((S) - 2- met hoxynor phol i no) - 6- net hyl t BET/EHR20d9/650537

- 2H pyran- 2-yl oxy) - 8- ( 2-

hydr oxyacetyl) - 1- met hoxy-7, 8, 9, 10-t et r ahydr ot et r acene-

5,12-dione, with CAS Reg. No. 108852-90-0, and has the

ResStséSMgngez:s:s@ WGt aﬁlrb@sPNere%l@tec}Q 2B@§>lflfi73ﬁ\4$f@mberu (2005)

met abol i tes of nenorubicin romlive

Curierd Qb fehapmacel Bedh- 5&?}&1@@;& i é)@aﬂ Expert Qamn?jher Patents

SR NigTeusls BLEON B atvnggs

Tmmygied, e{ﬁ@nmmhel&S 2813 T4 Syitna e Eptretyy (1998 Syticamar Bygarchp
19: 8@588&2 8Ma¥§9ba?y g%ﬁﬁﬁmn%{@t&ﬁ)&ﬁ/ Qg%%gl? %ﬂer%l Elllﬁ'rt]‘igoﬁggg(?emgn

was r e cytotoxic than nenoru
andoroftioy ARCdiave fopused v the selpdivita of mbhasdinplaatibediesi (va\bs Lasoyell as

i GGty B ot tP O R TR B e e
propgtied (Moflohaighx @0 iPaitein EagdDdags & Hid.; orandtaet al: (2@ O6OBGcOH.
Chgm.ol 79_1|4—_ 12?; Erich<|so'$‘1 ct \9{‘928(96:} %/ar(?coe?ﬁ%sd' E $:H§?Qan%/er205noest%?(2005) Clin.
Cancer Res. 11:843-852; Jeffrey et al (2005) J. Med. Chem. 48:1344-1358; Hamblett et al
(2004) Clin. Cancer Res. 10:7063-7070). Drug moieties may impart their cytotoxic and
cytostatic effects by mechanisms including tubulin binding, DNA binding, or topoisomerase
inhibition. Some cytotoxic drugs tend to be inactive or less active when conjugated to large
antibodies or protein receptor ligands.

[0011] The anthracycline analog, doxorubicin (ADRIAMY CIN®) is thought to
interact with DNA by intercalation and inhibition of the progression of the enzyme
topoisomerase II, which unwinds DNA for transcription. Doxorubicin stabilizes the
topoisomerase Il complex after it has broken the DNA chain for replication, preventing the
DNA double helix from being resealed and thereby stopping the process of replication.
Doxorubicin and daunorubicin (DAUNOMY CIN) are prototype cytotoxic natural product
anthracycline chemotherapeutics (Sessa et al (2007) Cardiovasc. Toxicol. 7:75-79).
Immunoconjugates and prodrugs of daunorubicin and doxorubicin have been prepared and
studied (Kratz et al (2006) Current Med. Chem. 13:477-523; Jeffrey et al (2006) Bioorganic
& Med. Chem. Letters 16:358-362; Torgov et al (2005) Bioconj. Chem. 16:717-721; Nagy et
al (2000) Proc. Natl. Acad. Sci. 97:829-834; Dubowchik et al (2002) Bioorg. & Med. Chem.
Letters 12:1529-1532; King et al (2002) J. Med. Chem. 45:4336-4343; US 6630579). The
antibody-drug conjugate BR96-doxorubicin reacts specifically with the tumor-associated
antigen Lewis-Y and has been evaluated in phase I and II studies (Saleh et al (2000) J. Clin.
Oncology 18:2282-2292; Ajani et al (2000) Cancer Jour. 6:78-81; Tolcher et al (1999) J.
Clin. Oncology 17:478-484).

[0012] Morpholino analogs of doxorubicin and daunorubicin, formed by cyclization
on the glycoside amino group, have greater potency (Acton et al (1984) J. Med. Chem. 638-
645; US 4464529; US 4672057; US 5304687). Nemorubicin is a semisynthetic analog of

doxorubicin with a 2-methoxymorpholino group on the glycoside amino of doxorubicin and



[ 0015] Certai n PNU- 159682 anti body-drug conj ugates have

been descri bed ("NEMORUBI CI N METABCLI TE AND ANALOG
WERNIhBEDY4 DRUG CONJUGATES AND METHODS', PCT/US2009/050537

PCT/ U52009/ 031199, filed 16 Jan 2009). [0016] SUMVARY

OF THE | NVENTI ON [ 0017] An aspect of the present

invention is to provide new ant hracycline derivative

hasHRE HgiRE @micM édalu@ﬁdsrf (R8I SUE (1986) CRB&CH N vR7:133;
ycl onal antibodies reactive with a sel ected cell

Rlpg@ﬁuﬂl gitdl Y992t biGaacer pepPl: dasclpdingpines IdH tiglefog hegrtocellular

carSYhd &uh Gt Qr(ﬁ(ﬂB?Plro@@e%ngé’@f b kﬂleﬁ@&%f& fol BBMES Oncology 22,
[ 0018] Anot her aspect IS a process for the prepar ati on

Abgift4s {dintieoin PUFa P roscalengivef the Agnaniserf Aisogipfiarafdnesr Egsearch,
: 9 rQse ' ti are
IRl RS e P IR Pl BT )
[0013]020] wieneirgbi§id G2kinades (38, laREMB.A Cyahyidrey d€r(( R4S, ¥86S)-5-
es] 2 ' k
RR Lz R SR S e B R
hydr@tyacteeeyl)—i;mmldloas 78, Pt Gteehlydrgepicemte), 1 2vbinng Wath &1A SoReg. No
IonI or a chemcally nodified
10%8%" ; ?r\a?‘élf g%cgé{gw table to be attached to the
[ Ant - L &1 Jpi etyoor noi eties, or a polynmeric carrier;
[ 0026] chiar d¢ct eri z&d_ion t hat the ant hracycl i ne

der that Ant represents can be rel eased
to bt aSfEl i ne derivative of formula (11): 0
OHO 2
O O OH =
< 0
0
W "/N/\‘
6H ‘\_/O
_0
[0014] Several metabolites of nemorubicin (MMDX) from liver microsomes have

been characterized, including PNU-159682, (Quintieri et al (2005) Clinical Cancer Research,
11(4):1608-1617; Beulz-Riche et al (2001) Fundamental & Clinical Pharmacology,
15(6):373-378; EP 0889898; WO 2004/082689; WO 2004/082579). PNU-159682 was
remarkably more cytotoxic than nemorubicin and doxorubicin in vitro, and was effective in
vivo tumor models. PNU-159682 (formula (ITA) is named as 3'-deamino-3",4'"-anhydro-
[2"(S)-methoxy-3"(R)-oxy-4"-morpholinyl|doxorubicin, and has the structure:

O OH

ITA



[0027] wherein RL is hydrogen atom hydroxy or nethoxy
group and R2 is a Cl-05 al koxy group, or a

webaomeaeut i cal |y acceptabl e salt thereof [0028¢TWHg82009/050537
ant hracycline derivative residue is tethered to the
carrier through a Iinker spacer [L-Z-], and the bond
bet ween the ant hracycline derivative and the |inker

[00@5]m can (Reaflreayesheen Gﬁ[boﬁ%ﬂﬁig%bﬁﬁggaﬁ@s' ha@@mmdbéaﬁﬁecso
at to release an anth I‘aC{IC i ne derivative of fornu

("WEM@R%KHMMHEGB%%AW ALOG A@Tﬁ%‘éﬂ?w(}w%ms
AN@M%%BD’S“W@'SQ@OWVM9@9%&&316\0@1%@951 the bond between

t he anthracy ine derivative and the linker is
[003@insi t i V&MY ARST @F dGHANVIBREIOBY to reduci ng conditions
[00??” rel %lsa% ctﬂgf t‘ﬂF[nQEe%? Ml%ﬂtfeﬁ i g k e n\é@ ahﬁlra{cgﬁ ne derivative
nditions typically encountere
conguggtes wiith Chlylsmemhaﬂs mags¢lohad ot pqlﬁ@@@} mtlibpef:@neacelde mith odected
cellggoll?{llgﬁorf bit Col‘clfeﬁlgst ]%ed)t éuspotrlreg{e {;a?‘rriﬁgr? 8%5%,?%%“08 a% % }E‘]eéaér:trg%xxﬁ&lsfec% tor
n$bhadder breast, col on, kidney l'iver, Iung, i ncl udi ng
cel | n ancer al | - bl adder
0035y, phnstieb e B e BRI b S Bltespaett

umandnahwﬂwwsncludlng squanous cell carcinom
natop etic tunor hoi.d | i neage .incl u
10070 ko e B oy s R R Srathesb g e the Rt

| ynphobl astic | eu | ynphgne,
T-cel | -1 ynphons, E%%HLI 3hiynph on- Hodgki n' s

“mhMﬁphOﬁ&ﬂwﬂﬁiry cell |ynphoma and Burkett's | ynphona
hemat opoi etic tunors of nyeloid |ineage, including

[003Hut e arftit &gy clifpeleB g tRsidieukeni as,
[oos¥e! odyspk asihi&, syndrone and pronyelocytlc | eukaem a;
tunors of mesenchymal origin, including fibrosarcom
[003Hd r hat/de@yessal comm; tunors of the central and
[00B8! | Pherl; aﬂ‘?ﬁt}%&?l%fﬁéﬁﬁtl%‘sobrﬂf' udi ng astrocyt oma
neur obl astoma, glioma and wannomas; other tunors,
[0025c| udi Agis n‘gtlalmunlaas smnicmopeptide, em(moglgmi of pdyaonal antibody or a
r e n
chegﬁéa‘ﬁg%@dﬁ%ﬁﬁ%&%‘agg%ggeggse@h%n doﬂig a%t%’ﬁed Iéo &@i&ﬁﬁ ENM ety or
mopﬁaﬁmﬂﬂndymenxpneﬂerred nmet hod of the present
[OOgﬁ\S/ngle(r)cgara%%rtz%ggr{ t%atttheS En%(l:r n%:c ine cgenﬁalljtgvﬁrr?r e thatt gn? represents
canfepelepbdsi gye efnaerac&l:hrﬁdieﬂmﬁ&E osfosmme (lyposi s,
neuroflbrona.ﬂ3|s Bsor|a3|s vascul ar snooth cel
prollferq i of aSSOCIated W th atheroscl erosis,
2 HBtitis, glonerulonephrltls and

pul ne
post Sbﬁ *and restenosis. [ 0032] The
ant hre€ye 1l vative conjugates of the formula (I)

priesent invention. [0033] The present

invention alst p OVNdBi a pharmaceutical conposition
conpri si ng an ant line derivative conjugate of
the formula (1) or phar maceutical |y acceptabl e salt
thereof and a pharnBgceutically acceptable excipient or
di luent. [0034] An aspect of the invention is an

[0037k hr ac wﬂeremeRdlé hydraggnasonghydigxar methpyyegroup and R; is a C;-Cs

alk&w gre‘uﬂ &a pﬁg%é&ﬁtlcaﬁpa&gﬂt%lg QILBABSET/ US2009/ 050537

[0028] The anthracycline derivative residue is tethered to the carrier through a linker



[ 0035]wherein Ant is an anthracycline derivative
selected fromthe structures: NH OH0O OH CH

WO 0080puker e the wavy |ine indicates the attach@EOS2009050537
linker L; Zis an optional spacer; mis O or 1; Xis a
reactive functional group; and n is an integer froml
to 6. [0037] An aspect of the invention is an

spaB&H Lo ¥ndihe Bokitiv@atie dfiNel claRMRAMIN e SAMAE 1ifkd?grnRBan be
ant i body covalently attached by a |linker L _and an

clepist vatraPhyppiestal condgioghee Hat terleesgdn Wthaeayelinersrivative of

forﬁiﬁfakﬁf& 'déﬁngf %QVMa?fshﬁesle!ct&J]@geﬁtonpound havi ng
formu D)p(lc pharmaceutical |y

[002%c ept atﬂoee@mpﬂe F%‘F@@S Whmmté¢ hoqd betyvegn thergnégasycline om
deri'vaﬂﬁe a%d tl%ﬁln%gr i %'vg 4 cgﬁdlgglgs W‘% %ggl%gllsjz dafl lﬂ%&se

oWws in a grap formthe st e conpoun
the 2nthhoyling derfableintheatongidoss 2pivi breacennioncd Withimshicseli, lpax: an
rcentage amount of the conpound of the
lyS(#S%mtdp R fA) as defined below, and in (X) axis the
[0080]me i n Aprafesred Thethod gf alpbred@msmtroatlem ttehespecific types of cancer

) id-s en of. the a
inc R RR i ol S BTG & B AR e o i . g
incfudig sm@mbgunnﬂg Clafng&rgfgsolﬁélwgﬁy |g@112 bllaﬁderfdvam Ibd’mereﬁsli) Bjobhgélt, eervix,
aci X i gure ows an,exenpl. ar
iy Sl B, BndEikin, R B o £ R T LR Rt gy of
lynRbidniacake lihdhelitbaikashiay foutcdymiphaitic lewMatiaViciy! lyrﬁﬁlﬂ)ﬁ Tastic
conpounds (X), or %ﬁ)ﬁ(@t o0 give acetal conpound

leukeayia Be] slym%hoglae XPRIS g otk y i hogieg noft: Pﬂlﬁéﬂr} on
lynfpRo®, rhm@ BeINQ%%B&ﬁé/arﬁll&ﬁk&ﬂ'sﬂ}zﬁﬁho@i"@mﬁ%o%ﬂc (tethdrd bf myeloid

ready for conjugation with a carrier conpound
hne[a@ml@]hﬁlrgaﬁcete@ ehewie myploasterplenlkamissy w@géysv@stm%b%rp@e and
proE&Elr@y}Ltfé laﬁ(a&ﬁﬁpﬁffl{l@%f l?ﬁésenchymal origin, including fibrosarcoma and

rhabdomyosarcoma; tumors of the central and peripheral nervous system, including
astrocytoma neuroblastoma, glioma and schwannomas; other tumors, including melanoma,
seminoma, teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma,
thyroid follicular cancer and Kaposi's sarcoma.

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

[0032] The anthracycline derivative conjugates of the formula (I) can be prepared
through a process consisting of standard synthetic transformations; such process and the
intermediates used in such process are also provided by the present invention.

[0033] The present invention also provides a pharmaceutical composition comprising
an anthracycline derivative conjugate of the formula (I) or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable excipient or diluent.

[0034] An aspect of the invention is an anthracycline derivative of formula (Ilc)

Ant-L—(Z),—X (IIc)



reaction of activated N hydroxy succinimde (NHS)
ester (XIl1l) with amno-thiol reagent (,(Xl) to give
wob/oothie€h can be reacted with pyridyl -di sul fPAEUS2009/050537
carrier (T) internediate (VI) to give disulfide |linked
ant hracycline derivative conjugate (ha), or reacted
wth nmaleimde carrier (T) internediate (XXIl) to
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AnsHipthigstiziturgmaly (o ﬁv(lrbwg)nﬂﬁa%@eslwéwaorwymaﬂ@ dthdFaaﬁuﬁlaﬁb
(HE WK1 hAC)LtﬁlobﬁedlﬁerﬁydeownA&thoh hthi- t!ra@al%mbo@{dml PRINHARGal-Ant

are consistent wth: gleton et al., (1994)
lﬂiré&twﬁ’abWQ%@ N E1 6 ﬂé@ aggﬁu%lﬁ@b KBE S QMBI BASMYAE 106.
OOEH : FY%Jr@” & ow Q?lot ey x§Rbtein- 11&(1 taﬁgﬁogl@&F%ﬂQ in Gitro cell
Travers | por Shi onnhlﬁ nNuno
vialilip %é;daysatersuEdoncer(%tID@rﬁ tPgiyizigd, ﬁgo amue(o‘ﬁ)% (RC A114C)-
Lyn! ] io-
kg T AP RS RTES (B A PR Ry fe-nt 108, o
anti-6bahded Atl M&Hb@pymna‘ Ipldragunaagntit®Q rantieSD2 - JUBKeiAhdnt 110,
r are used herein, applicants intend to
PN£I§%§%¥§%3 % i ncl ude the trade name product
[00724r mul atHiging 2& shewg e pirt bEdaoud)icirareistaixg DagR ésy Her? in vitro cell
pharmaceutical ingredient(s) of the trade nane
product. [0080]"Anthracycline derivative" is a
nenor ubi ci n netabolite, or #nal og conmpound, including
but not limted to PNU 159682. [0081]"Ant hracycline
derivative conjugate” is a conpound conprised of an
ant hracycline derivative covalently attached through a
Ilnker to a carrler nnlety |ncluding anti bodi es,

.



occurring am no acids such as al ani ne, arginine,

asparagi ne, aspartic acid, cysteine, glutam ne,
w@bkuvaeaie4 aci d, gl yci ne, histidine, isoleuci nePCT/US2009/050537

| euci ne, |ysine, nethionine, phenylalanine, proline,

serine, threonine, tryptophan, tyrosine, and valine;

(ii) mnor am no acids such as ornithine and

viability 443 ldaiSiersu bd&eruﬁaa&swfahloamsﬁemﬁ@d @5 APBRICBARiARe ketal-
acids, synthetic anal ogs and derivatives of naturally

AnobRythiq-tigs ki (e i $1C)amlciptidg hydraponemdiitl 03 taiograstuzumab
Hd] AQ§4®rtﬁf6F?ﬁ(ﬁme 152@%& L&A 1'0)( tﬁmtka‘g{a%anaﬂ Gt QPI@'NH/S S leotal-Ant

protected rotect

105, @fﬁﬁ’@zuﬂ@hd/[@g@ﬁi E0lnihie- uasé@zmmb KléﬁfAl[l(?)@Blﬁl]CFWePtﬁBfMMAE 106.
[007%nt ' boc}i?Y r@% ﬁfoQ/s 'a%lolt'tﬁf" xbﬂlbfcﬂ?re%t%ﬁ‘tgﬁ%gRecsZﬁ? IQ}ﬁiro cell
eci fi ca y covers nobnocl onal antl |1 es, onal
viabitityi a4 d diewsversds eancentrafromstdfnteasgizumall, thigpae CPRe (HC Al 14C)-
ma?ﬂltndg Q(Q%le&nt(lﬁ7 Yhiv- ag{l (f—I'CC Xﬁqg ?1%%1{%‘%% hg(ﬂ‘nz%agg It P(%j Yhio-

so’l'ong as
antbCDlZZ) gicall lﬁé}thmpyrydlﬁd\h}ldkﬁoneeAntdIO%aZlﬁiEIH)22JNHS -ketaf-Ant 110,

170 54 4861). Anti bodi es nmay be nurine,
PNtﬂﬂ%EQJ§%%5W¥?Q US YRR % c, or derived from ot her
[003peci es Flg%i’le ahihob@ dyldt 8f the pr @t @mpBarg@mer ajfl@de Ehangd@ver time in

i hat bI fre | Zj d .
Bl e Brepucicn AR Ro (R (U0 e sinst
1nna’venoh&éduq<alb§mg b daymbmm \kehﬁol@ Qﬂ;)thlbrmu@ﬁl (BN ACHMT-ve-

Garl and Publis % A target antigen
PAB%M 1y lhlag/kﬁuﬁ%eﬁh&:%%ﬁﬁ%%@{%ﬁ KO- maleipidedqefaldnt 102 1

| UPRESradt@aRaR (7€ A 1PYC)GRIESInR M B IR 62 ap B%0-ant
mgggcﬁ?antf%od thgt sp eC|f|caﬁ ﬁ binds to a %ﬁggg?entanl

CDEp(Hepd 11‘@smalemlﬂ€f léert'féTﬁntéi’? b e(0) tiranti- 698"2 HAe g éHC)-

malCBYidDRUA-ARN197 & lﬁ?g]kgo Pﬁ tlﬁQ %ﬁ%ﬁ%@'(ﬁ@ A@lﬁhbg&%&mlﬁ@hydrazone
antlbogé i ncl udes ul I -I'ength | munogl obul i n
g

AnnB3dcg/kg.af) thiv- anmﬂmﬂ (b@ 44l 4|C9 -mzpdaiingde hydrardnemingfl0& 1 mg/kg,
(9){?&‘% Iflgggggrpenél n"/g% ggﬁé 1%( i %H&Sr?) nfatcﬁed todndRLEGHESE 1
mg&gwunbEWehugqmmmeySblnds an antigen of a target of
[00'7%|t er eSt ite ?ﬁ hogéﬂ%éo? 8}; t’élF ?nu\gl\?o Itci:lg r1gtert11%lh\lfql(’l]1(1:rlnél gh'&ﬂ%e OVer time in
MMDVG{ER&M mnmmwl@amﬁmms iab@dhted into GRIL aulhmmmmfter single iv

ool TG TR Ay SBRE S0 Y gl (50

trasti@rhab IMICES DM D184, 101 1ggkd, (andlioltgh@yurddb SMbal H$3S n@fleimide ketal-

AR Bl B ugintaaic R PATaRAg Hai-ru i P 6

thid- abbcbzpm@i iAn 14¢)Qﬁﬁéhlmdtm 167 sgRat ) thccpm B2 @iC
on of a | engt h anti body,

||
A B Drdrimiedaiong mo O VA m el s L BBIBHm b SoP S ekt
thi@fthdnDARYD (H@ATRRE dﬁnﬁl&ﬁh&@l@etﬁ@@u 1§2Dme/E(ab’ ) 2, and Fv

fragments; diabo | i near antibodies; fragnents
[0036loducedigye 32 fals apjt e5BF Shvive Beay YmonyRlime efjaggs gics time in
Ln€Mdr x'eﬁ’agr%{u%%hg&lat%o(ﬂm&@ﬁﬁé% feq{%éresﬁdgleﬁ'v 'AGsing on

regi on) pi t ope- bi ndi ng fragnen
daya(bwle (WhY Dtiele, rﬁmw@@pé@teﬁ]p bCzHCF 5l b4Gﬁd~/I€fYC<fa¥H:MMéEI1I12 1 mg/kg,

(3)"61{}6 ?c?%%l(ﬁtg%lt 1|§§§JQB§O§FGCUWAI§’Q%ZSJ ng}il% (‘ggﬁ&%’a anti-steapl (HC

Al m)rrbddned;e Keod -1 ¥ bmg/iig,t (|5b‘dxd>y'arftlFsa@nis (HES A1[14)©)815§11$imade
ketale lﬂ*%g? ggli fbﬁ thi S‘”Bt'l ?t%ag% Moy a%%g maFr efgﬁ ;telf Kot ﬁ% ke,
(7) Itlmsmge@@aﬂ SH@mlllb@HmQISm’llﬂe kctaltAe 10l mgl/kguéﬂ) t}fmamtbdﬁxze gHC
conprising the population are identical except for
possi bl e naturally occurring nutations that may be
present in mnor amounts. Mgnhocl onal antibodies are
hi ghly specific, being directed against a single
antigenic site. Furthernore, in contrast to polyclona

anti body preparations which include different
antlbodles dlrected agalnst dlfferent detern1nants

a o T 1



WD 2010/ 009124PCT/ US2009/ 050537 [ 0088] Dependi ng on t he
am no acid sequence of the constant domain of their
wheavpoakai ns, intact anti bodi es can be assi gnedr/ug2009/050537
different "classes." There are five nmajor classes of
intact antibodies: 1gA 1gD IgE 19gG and IgM and
several of these may be further divided into
Al mzhﬁélaﬁﬁ&%ta@@oimpﬁﬁykg Q9 Pthio-4@i@ D21 @A 11 4G3naldisb,
A2. The heavy-chain constant domains t hat
kﬁ@e@ﬂéﬂ%é © the different classes of antibodies are
called a, 6 oL, and n resoectlvel The subunlt
_D_h..fv.!. SCRIP HIQMN- O AR | BQD 2 Tf
different .cl asses of ullns a
1007 Jogo] ArtefErsR v B%%P%m é%s‘ee&awreﬂﬁwwpﬁ P ivention
exampld o RBick aRAB& MR Gth 8t ORPEN JE@ sttllﬂ@tu% bﬁi foRaeRd. ONhlle the
famly which are inportant nediators of cell growth
lnventlropé%ﬂé Re feeiilnd iR powWGH Wih the?ﬁ@nga%@emb@dé@@w itpvgiibey
undeﬁ%o‘dq@ﬁ tHeQWfe fdt SitdnB&E 1o TRIDRGE Hivbdifoh Yslingd &1&50@%%' On the
growth factor receptor (EGFR, ErbBl, HER1),
cor@gfyb'g@ nmentp)@gg 'rnte)nded-EFqgve(rE}l @Bg)latmqﬂ mq@p:&pa‘(lg}s b:gul egpivalents,
r .
e A e PR P M PRI R Bl
On¢ lpldgslin Ithecrt wid meavemnize mnla' m:icihadsmnd alatmns emvid or equivalent to
thogen&eggﬁ)%%i L@J @ wfn¥ Qédl@ge ‘Fse@ﬁl g ﬁrgg%e%f t}%{;}?es&n 1r§Vé:{1/t10n IThe
pmkmlmwmnﬂnmeamdwﬁgIMMEdhﬂbanwﬁmd$mmsmhﬂm%hEMEﬂedTﬁﬂc%
def%lgl(? 8therewcl?§ ref‘ohmcn? %ncp sC C?lrjltéfri]CC grr{llsalllsei glgrﬁ(ﬁ:\éertggga%%hnrleea%re té(s)r
comm@cEp utderdidyl byenaaf irnd@asailen de ditoaniderthiBinveaatbelongs, and

Accordi n ) "menbe he ErbB rec or famly" is
S ST W A S O U R i e G BRI
Bio}tl(%ﬁi,eﬂzfdQTd ,JuUWilengdl sbgk NY &k, 119: Hifd Jaﬁeﬁmyi ol mlvé:r@,dft.malport,

ut ur uence identit SCree a resulte N

%@0 @P? )datrvghPigrostwd 6f h@?ﬂ@ﬁ%sblesze@p%w Yo |y

menbers;  _ErbB3 S 5183884; US 5480968; Kraus et a

(1989) PNASNIIUGRS 86: 9193- 9197) and ErbB4 (EP 599274;

[005%0\2”7122 6sta1%% aglﬁﬁ)m% f%ll\la é}ilg t(e@gega%d Eﬁfe(?raé uscd herein are

intch@6d th havedihbJolloRdigmehinghese receptors displ ay
o 2 S B o e o e S BRERTSRERT e
the GRAAE Meﬁfrhcﬁﬁfjfoﬁkﬁat@ﬁyﬂéé@ner@%n?@rﬂeﬁﬁg actlug'gﬁo@ﬁlége%ﬁeal US
6165464; US 6407213; US 671997 US 6800738; Fendly et
ingggdiept Hond fhedpe BAME@edIEtch 50: 1550- 1558; Kotts et al .
[00861990) "ﬁnM'ch&;&m%Ql@@at@gAs a §@fflé‘lﬁbl@ﬁl Iﬁétaboflgeggr]a)nal% e¥fhPound,
Regul ation 1: 2, Shepard
inclugipg bt not fimitgd togPNU 129/682+<umar et al . ( 1991) I\/bI Cel | .
ol . 1k
[00§in]mmo g&%)hra%%&rﬁ%@mva’tﬁg\%&é@%%es s apcfogzﬁr%g%d c‘eg‘t?f{bgl dd o (f f694)
ant@aw@eméer@’atl‘&’&@vall@@@ attwghee threugbte lmker ¢ 4 QQzipr i@ainemcluding

o FRES T 3810, A0 DI, by R e

antibodBilwk coiGhgam (ATBO):.codPOdS; D souza et al. Proc. Natl

ad. Sci,. (199 7202- 7.20
“"@ncer Al éez(ir c ﬁ"%@ 1159‘7“0 mslﬁ‘gesg??ﬁéf%?s Otug‘; Y naturally
occuirBig Amiknealyeneh akalahid8 SifgliiﬁQ éhspe{r@l&()]aspbﬂﬁ&mdzgdfemfe or s
of .non- hunman odent) antibodies are chinmeric
gl“%’i‘ﬁi“i‘% Bhfaguc 't“‘ﬁéu@)gﬂﬁtlﬁftﬁmiﬁ PN %&Eﬂ&ﬁé@l&’eﬂe@é‘)&“‘rﬁ om
non- human i mmunogl obulin. For the nost part, humani zed
anti bodi es are human i mmunogl obul i ns (reci pi ent
anti body) in which residues froma hypervariabl e
regi on of the recipient arel¥eplaced by residues from
a hypervari able region of a non-hunman speci es (donor
anti body) such as nouse, rat, rabbit or nonhunan
primate having the desired specificity, affinity, and
capacity. In sone |nstances franemork reglon (FR)

Y " o




bl ood/ pl asma | evel s) of a given anmobunt of drug

adm nistered to a patient. Bioavailability is an
wa@baolhoied t erm t hat i ndi cat es neasurenent of bRETIUS1969/050537

time (rate) and total amount (extent) of drug that

reaches the general circulation fron1an adninistered

dosage form [0095] The terns "cancer"” and "cancerous"

phdn®faBhint HréincIRSIGE, Iﬂh@oﬂlﬁbetrp[wﬁiaﬁl 0@kiaa ! ang OReHe! (9 hikd? amino
manmal s that is typically characterized by unregul ated

acigsgjuph @Grqswtmne gndcit v (iglomprtrebaminn acidy. baprainoAsidsryhdetic
ana@c%ls b&d de@@@t’f%k %?na@tﬁral‘f}%&%m BnidddRids; ba'ﬂh (& 81 &fﬁhtlétﬁéﬂ ted

0, carcinonm, |ynpho blrast ong, sargoqa
dla$ter@1><1é¢fﬁ,asmermylbmm@p@dnﬁotp@ﬂdeﬂ@éled foker H.pHr 1 Cc UNaprotected

for §%H9hﬁén&f1§ﬁ&gﬂ9 gers include squanous cell cancer
?é.g., epllﬁ squanous cell cancer), |lung cancer
[00B3ic| udi Ade saral “entgdwidy” haneiy isoaediorthe bromlesivailsk apdspecifioally
COV%%ngorquo alén%%ﬁéb(gd eﬁ,é)%?grbgﬁlaar f B&Q&a%lglﬁrs Egléi:m%%%réﬁﬁgpeciﬁc
mumedmi@Qﬁwmmahﬁ@aﬁmoébﬂumamnmamyémgngassokmgaxﬂsyeﬂﬂmhme

oes Rl et A PR P T e &ML aatraon

AnGIB0lEeR imay Gk inafina Hueaa, huaanive & ahmfeaacbe deriv@d &fohBdtha 3peedss, An

er cancer cancer, reast cancer
antﬂ’B%{ i 2P5piea rgenefaé%ﬂﬁbcﬂ tE‘% e SY%‘P 6‘1‘% t?tCﬁPabEea‘?fé gognizing and
bineind @n@épetifit aﬁlt[gehlt gamem@y,c@r THRQNED., Walbbv any Selbassik (2001)
carcl nonmm, dney or renal cancer rost ate_ cancer,

Imwn%?b@aﬁ@e@d %W%%Phé%fﬁ%é?ew H@r&t darged pptigea weneralfyes

nuk @66 BT 51ﬂe§ Risb %m%&nmmm&a@ﬂ CBRs HERAdIIBRANASS es.
cancer. &g ] An " Er bB- expressing cancer" is one

Eaghaibqdyit smeaﬁcgllwwﬁﬁo RAVETEY BBIpE Bised @ff@rﬁwwm@t Thus,
ond Jﬁﬁlgén ﬁ%‘ Rave ot @sn oﬁ%rborrg:{pgﬁgn?ﬁfﬁﬁgcﬁs | AYParftiBH Elcludif% a full-
one h produces sufficient Tevels of ErbB
length rllfflameogbcfbube imodectliser apfmmunetdgioalpnactiap pertivi ofr @B?_length
: | . r .
AR, FARBLTE, L NELELR FE BN ARSI REHLE
immymiosprecifoaky lemqlﬂra@lsa@egéh o art@gd ot orgrese oigpartather&fbch targets
1ncfuﬁ%§% Lo r}dé gré&t{:c? po cancérccgll Qla %ll%g%p Il)rfoélu o Ealtééo%{lélflﬁlr%s ﬁl adg \éel S
a%bhﬁb@@ﬁhammmmamﬁmeﬂmaaeﬂbnmammem@@nmneMimnﬁamhepsaﬂp]gG

oF T R A B 4 BRI P BTG SRS or

1m1hﬁr&igﬁdbalﬁﬁ mmec&qelpﬁrﬁmumgedtﬁxw@mb aﬁlmyrob@ngiep@tem iA€ldding
k@ di agn %@élc ar prognostic assay by eval uating
m?ﬂbF@&g% EPESIBE ¢ he receptor protein present on

[ooBde sur faaBbEly fAgmehth" c(oﬁmp@ise a i'!(brﬁo@dif a full length antlbody, generally
I mmunohi stochem stry assay . Alternatlvely
the 3ptigenbyYNg QG varighle IR@Yn ﬁ)@ggt‘ rFexa [o§ arbody fragments 1nclude Fab,

Falf ¢80}, Qhd B0 &asth k: AWSDEES 1iAGk ShtibBdikd @ragﬁkm pl%dﬁbed bYh&ab
fl uorescent in situ hybridization é( see
|

expygian hitrayy, anfpidicieria (apiiddranHediesr CB W%@t% d¢tpymining
regfoﬁ?%hdl Qﬂ}togag Gﬁhlcg?&gﬁhﬁy %ny%?ﬁﬁ a@@verv@[ﬁ&h ﬁﬂn‘f{ﬁlospemﬁcally bind to

quantitative P . ~Overexpression of the
cancereselh pfrgeny, gaﬂdmtlmy Ob@lcmaé prfigeed sidelaghois rhtdaidy yolpgules;
anaet}{l?lltiga%gilﬁg gnéb%\dﬁ:g %%'ngd E‘r&% aln{ilgo%gqra(gl%%ntp ucleic acid

encoding it) 1n the patient, e.g-, a tunor biopsy
[0085] by vdhedusm ‘dicagriost ngibads aa,wsesddrel"anasfetrhe ahlei@ibody Sbtained
fror%%gotogu a&nbof%ubstan all PCR 0O neoﬂs 'cYnIt Igodlgss PEYR: il (%Vl%ual an{jtbodles

recepror oVerexpressi on by

conmamgrthmlg)palasbleﬂe mhmgma exce. for possEblb Batarally aceirling rautations that

domain) in a biological fluid such as serum (see,

e.g., US 4933294; WD 91/05264; US 5401638; and Sias et

al (1990) J. Immunol. Methobls 132: 73-80). Aside from

t he above assays, various other in vivo assays are

avai lable to the skilled practitioner. For exanple,

one may expose cells within the body of the patient to

an antlbody mhlch |s optlonally Iabeled mnth a

I T oy . o N |



callystatin; CC 1065 (including its adozel esin,
carzel esin and bi zel esin synthetic anal ogs);
w@eaipaybd/ci ns (particularly cryptophycin 1 aneCT/US2009/050537
cryptophycin 8); dolastatin; duocarmycin (including
the synthetic anal ogs, KW2189 and CB1l-TM);
el eut herobi n; pancratistatin; a sarcodictyin;

ma$ BOP@icht Alrhifor 4hhdunRY 8O- SR htfhoa1eE hre Afh G OFi AEIREEL [irected
chl or naphazi ne, chl or ophospham de, estranusti ne,

agaiifsh SIS ARSCRie 8- Jreth P & CovEat FoPeyqheni Hisibed Ryeparations
whid¥ %ﬂﬁi@ g antm%hleb@!r&{éd aggﬂﬁ Hﬁfe%k aeterﬁh&%%ﬁ{ob&ﬁ} each

predni nustine, trofosfam dé, urac
moppalonebanibedssis diredtedpgaipsirarninely dﬁéennuhntmndhqnmgern In addition to
|
thelr g]tge%[)ﬂ‘&ﬁ% ; tié‘%mg%&:j?ﬁgfsdnﬂﬁ%dlgeknag%?%gg eo@@%lt%aq Iﬂlcegqtéztb'e Qftrthesized
ummammmmﬁdﬁwwﬂmrmu@bmchéhﬁnmdﬂkgamwmcmhd”ﬁ@kﬁ@hé@ﬁh@%ﬁﬂof
%?ﬁ% |
the %g?t%@ i@@?gggo&i/ ed g éqln %Q&b tantliz'ql h%ﬁl%ggneéllils g)g)ﬁ%lg%%nona{ltétéo’dles,
andsisl 0t tabe ccbrxstﬂme(draatezqmrmg petsipetlcmmf dierumlbmiy\bglahy paticular method.
neoc nosta chr omop hr onopr ot ei n.
Forg b RbRr Bt FRR oS ot pee St i BRRaP i ton
ma@bé madycthe hytawbma&mﬂfoﬂrﬁrst dZasbed by ohddreosty LI 133 Nature

o5 ERRLLIOTNCL 1 S aBELL, SOUTLIOICLD. O ZLARPRL 1

mof&iléHalkitibbdles Iﬁaﬁumlﬁﬂaw&@n PR AUGHJIAQ libraries usmg the
mor phal i no- doxor ubi ci n, %ﬁan nor phol i no- doxar ub

tecl@lwﬁ Aeseriprs B SJasKoBicE R L FH A NARE Y AoRIr A Maps et al (1991) 1

MoBHislUbb ek sesor ubi ci n, idarubicin, marcellonycin,
m tomyci ns such as mtomycin G, gycophenollc acid,

[008@Igal amyidi monetlprad Agfiiofiss haseip sseificpily Inglyee TohispRfic! Antibodies
in MHEIPH? ibh oﬂH@flé&W G dlor I{gﬁ%ﬁiﬂ% Ribﬁhcaﬁ&ﬁl%’ﬂlf&ﬁio‘i’c@oﬂs to
streptozocin, tubercidin, ubeninex, zinostatin,
corze@mmldmglsmuem in ansibedies detived fsere h parsicwet shetieseot Aelengingito a
parﬁcg{l}%r%ﬁ%t?o}d&%&'sg or(sgfbér'l_'a%esj%(, avﬁzelfgltlllecrgl?lgllageer?)? ﬁle%ﬂg’mﬁgﬁ Pdee?(lgcal with or
hormlpgqme tevalcgysdisgstquases inudtibaliis miel;lve@ -fromesredpt gpUics oe,
belgr}gcr?g[mo %rrlétﬂer an{ltbold?gﬁg nolrns{‘:fbc a[% rals We Fraég%l %ltsooq\glflc%ua%ﬁbo%ﬁes S0
ne, azac
long w¢ ‘&Bﬁb&hﬂﬁt thel d@kﬂ@d(kilb?dgtd:hl’l&tlv1@0(ﬂ$f48l]l 656dt ael Morrison et al (1984)

R D LA T e —"

antitRit d:dh‘i[irﬁﬁh@ vailigb$d @Ingit aigen-Binting adfuenvas Serte fro@S non-human

.am n1totane trilostane;. folic acid
primaig Eee% @Wo@%n&e‘gf ¥ ABE] Hiddumap aonsaebra%ﬁl prfgences.
[ooa’ndophosanhaﬁhaanmomg’omr@iﬁ is cﬁﬁ]cﬁl(ﬁb@s\lﬂ)é 4 WLen@YHYomains, as well

eniluracil; amsacrine; bestrabucil; bisantrene;

as aplight Phpimqustapfelopripf{Che andhicape et Goastany dgpigy Sil, CH2 and

cH8! frag BrkRhiRmafis It ok Ah D BGRIE& @nst@R IERGHd ONRiman native
etoglucid; galliumnitrate; hydroxyurea; |entinan;

sequeIep awsmlh@mwgz PEATRING 16 S ERSR Versanfthpreaf SThgentagi @ntibody may
havRISAEDR O Bifect Pl RAVAZ Whoh Bt HRRAE bRMica R HRNIR butable to

nitraerine; pentostatin; phenanmet; pirarubicin;
the|F segteme matis: sequsdepioyegipm pirangiay acid seqaeniey vinjedt B icgion) of an

A I J al

anug g% 3% s %'leg%f arﬁ’f%&}cﬁféc%? ﬁﬁl%h%l% é&%aﬁ‘ﬁg )Pﬁfr?n{gé Ik!s}loé}';é\?%i{t] ;
dempcilelnt)g@(pt(mm}u iy raceptoatiohing aatihody-depedndernit gelbmediated cytotoxicity
(A Cg)p gl%aggt )Ftos(%st;.l 2 gv;rl(r} r%éln%téornrog gcgl} surr]fa ¢ re(c)egatoers(? SifiSs B 0811 receptor
andaBQRl di ne); uret han; blnde3|ne; dacérba2|ne

mannonust i ne; nitobronitol; mtol actol ; pipobroman

gacytosi ne; arabinoside ("Ara-C'); cyclophosphanm de;

t hi ot epa; 6-thi oguani ne; ne¥xaptopurine; nethotrexate,;

pl ati num anal ogs such as cisplatin and carbopl ati n;

Vi nbl asti ne; etoposide (VP-16); ifosfam de;

m t oxantrone; vincristine; vinorel bine (NAVELBI NEO) ;

novantrone ten|p03|de edatrexate daunonyC|n

e o o a NP1 N~ A N\ -~ 1



al kyl ene radi cal may be optionally substituted

i ndependently with one or nore substituents descri bed
whe010m0914r anot her enbodi nent, an al kyl ene r adPCEIUS1089/050537

one to eight carbon atons (Cl1-C8), or one to siXx

carbon atons (Cl-C6). Exanples of al kylene groups

i nclude, but are not Iimted to, nethylene (-CH2-),
00g$jhy! engy Qﬂ?&!ﬂ&hé amb QBM s &f8nde-oF R CoRG? ddmaif BFthE R Bea
[ Iﬂke éﬂgg _The term "al ken &FE refers to linear or v
chajjs giitaR FrraRbhvignehio dfjde celrten TARF aklfivemajeqelasses
of 1B%ctein9mdlé‘safg@° [glﬁtlgnig(@ Gaa %)I MatsByvedl of ﬁl@s%tm%n% A divided

unsat ur at’1 on, .e., a carbon-carbon,

inidy osnuclasm (le@tweshe el i yiG 3o MO A fsed bl Jrilalhlefyvy chain
con%fé oﬁaﬂﬁ%‘tb g&f&qg ld}{ffé%rﬁ Qla%@?oparntl c% are ¢ ch a, 0, &7,
stltuents ribed herein, and i nc es radical s’
anchawspg:tl'vdys 'Thcaw@uﬂlt stagites@ng é]ﬂQeadlmgmqnabcronﬁguratlons of different
[ Z" orientations. Exanples
Cmg Jﬁiggﬁl%ﬁ@xmnsgﬁggﬂ%now?ed to, ethylenyl or vinyl
[0089]CH: CHZA)D, “EabB ydcerftoiCHR: Cdedpiti )protain dyrodiee Kindse whicdd bO®hdste the

fers to.li br anched- chai
PRSI B LT TP B
suréivginT h¢ €bBGepdr tihimidit intl@astfonriéstiatttreentfersindadibig glidcomal

sy <t ap ey oik Ak DoHaT ¢ SHRE PG GalTERAgErons) and

HERAGEWBeSr fyash) CThSEMBULAGtor Giilf genandly cbrﬁ@ﬁb’é an extracellular domain,
orientations, or alternatjvely, "E' A

whigh imaybifdagkbB figandit lélgomhﬂleﬂ@a%nelm%neépglam% CoSERV ek
intra@lluft &Y&sﬁﬁ%rﬁa@@d&ﬁalﬂ iRy b e4¥80xyt %fﬁ'ﬁl’ dignafthd ¥dmain harboring

(- CHRCFECH ), and the Tike. [0109]The ternt alkynyl "
severiaf @rasing gesidups yhigh caybephambpgértedo rTéle Elrté?ntecmmwdqe@o Hative
seqﬁaﬂk’eﬁlleqgcebWP ot £ ‘@hG@Y acﬁ?s%&%c@@a@ﬂﬁt” (b BB ndN:bHB r@cteptor

| east one site of unsaturation, i1.e., a carbon-carbon,
may pe nativp Begubins diuma Brbd nacapkns. élcwdiyglywa‘an@dier plthe BB receptor
9 te '
oL B S i, e CrERE PR o Bl Qe nown
or tabe ideotifidd initedfdtuteo Seqieengdntify-sOCkhing pasopypftyd in the identification
d.t 1 r

ot S AREERE reserf AT iy il s p BEE RG] Byt
(19&9)@@@&(%@ 868&193:all970fand RbBUGER 590974 cRibbmAn atad (93) Proc.

Nafy Kl i U s AR RSy O Bt a8y Bo

of thédir&aptorsaysphs 11¢tméalsém@:|pfey510 a€S o Oldagteandatitelidin@s. Anti-

e aptkste S Poen e Ght] hd - Forner s o B/ BPgus

6165‘4@4 b&w@byﬂ US mwdmcus bR®78S; rrgnd@edal (wﬁ@) gaickw{esearch
Nt non- aronat

S0: b%ﬂﬂr 5é§4 I§/0tt§r?§ %Jt (JP%%H Vit (Hadin &a@p @bal 1<z1 9%1ér(76%‘ﬁthapte<%1§“0n
1: 7& @3 CilhhrBs afly. rtwmmh IIﬁmwneg 1 %gﬁi@ﬂﬁﬁ@f&qp (@b@mol

a bicyclic ring éc i ¢ carbocycl és having 7

CelizBl@lt blrf%) %7§r986eL%w1ﬁ atr?éé 993) Grncex lppine]. Tggugothpre %%5 -263;
Pickiéy egla} (i9@4)5¢mcoééxe@1 | 899 1@@8 leteﬁy §tta?"{199a5] @arﬁ:‘epﬁgsleérgh 54:5301-

car bocycl es havi ng ring atoms can arrange
5308 Slawlmvwiitﬁt@l [(5’96} J. Bﬂol{@he@] 2@%@)@@6 bil448; woitt@g@ld(lwl) J.
Y Sty ] t ane, )
B 2050 AR Sk Sl PR S50 21,3202-7206: Lowis
et aEX 8990 Esncof Rerpmrok §&ll 457 - Eab rad pehaéer i6m11 (U9¥) Omodgeas &5:1385-
13930t limted to, cyclopropyl, cyclobutyl, cyclopentyl,
1- cycl opent - 1-enyl, 1-cycl opent-2-enyl,
[0090]cycl O p‘ﬂutrraﬁl-zmﬁybr,msoy abohexat (e.gl radeal) anébodibs eryhimeric
1- cycl ohex-2-enyl, 1-cycl ohex-3-enyl, cycl ohexadi enyl,
cycl oheptyl, cyclooctyl, cyclononyl, cycl odecyl,
cycl oundecyl, cycl ododecyl ,i@and the like. [0112]"Aryl"
nmeans a nonoval ent aromati ¢ hydrocarbon radi cal of
6- 20 carbon atonms (C6-C20) derived by the renoval of
one hydrogen atomfrom a single carbon atomof a
par ent aronatlc rlng system Sone aryl groups are

e o R o o o



I nterchangeably herein and refer to a saturated or a
partially unsaturated (i.e., having one or nore double
wW@rdooeo1e4 i pl e bonds within the ring) carbocycP@TUS2009/050537

radical of 3 to 20 ring atons in which at |east one
ring atomis a heteroatom sel ected from nitrogen
oxygen, phosphorus and sul fur, the remaining ring
antAb @B thREIoA@inGmin MG k&UEMR doFivdaaTd®n hdnlElindnGREnuhSelobulin. For the
optionally substituted i ndependently with one or nore
mog! g fumsaired andibedies He hupel Bununaghbylis gegipicat agihodye ingwhich
resTREAGRHE A ﬁ)qﬂ@x)éhglge %gﬁéﬁ of tifel DG 1@1?[%‘%}51%6% bS/QesﬁiugéerﬁQ
atons and"1 to 4 heteroatons sel ected f
hypgrarigle mgioa obp agehempmipeeigs (Aonag amoqdy)rﬁgclwrmgtss, remrabblt or

norgl}lﬁl%lF B%ﬁg@%?{fﬁ% %@ ﬁees)lgghn_g;fe@ffé% Gl °£H%1 cﬁﬁégfiﬁ?t ?gs E-]e Aaecs,

fraf&y@k regien (FB) 8pidgssstf ém hukian emmuwgl@shaa@ refdged bped i n

cor%ﬁ@o%ﬁ}n%%bn Ih?%lﬁ’emgug r gmﬁfﬁe?}nﬁé Q aMEz%g @g)gle%g i )Q &yrﬁlgrls%

residacsttha tafeardt fouﬁlh anher@slpiem &tlbddy @ in The damdt a8(ibdd¥h&hese
St He d A
mofRs T e SRRy R SRRyt R il of pumanized

antido@p @1 Jompirise fdkthmtially an oValleBse ladd tpcally Gwo, ¥Ariabdddbmains,

. 28; d J. Am oc. (1960) 82:5566.

in g 8T Gyt e e el e B oyRag to those of anon-

hurhet ign@eyelbBulhadll 6B ¢ sds@nfilsad, ¥ thFRs satisk@bRchuman
partial |y unsaturated rlqg or aromat|jc carbocycllc or

lmfﬁlé"coé}o('%l}‘?:?q%}ennc? nghe Inenizedantipdyentiepyypdiovdll cpigdse at least a

porha&b%qmnﬁ%gl%&mre@ﬁstdnk FstRAFE) Oty piMly (At it A¥nan
tetrahydrof uranyl, di hydrof uranyP tetrahydrot hi enyl ,

1mm@toggn|by]m d s gh%,l|(198ép Nytme@%,%,lr %?@yﬁ% Riechmann et al (1988) ature
334 ﬁ3r@byg{dqir&|té) MWAH (RJ @@ﬁdt CiichP 2: 5’93@@%9' Hifanized anti-ErbB2

t hi onor phol 1 no, thioxanyl, piperaziny

antfporopinpledaliMgbiDa’. dUMADHDS; 2, SREARADD-3. BIANLOD4R ., huMAb4DS-

I
e T e R e S RV T
despnbja(dlm ﬁyl:bl@ 3 2HJPYRAIIRGT pxmedp}yrimypo,ratd:l loxanby reference; humanized
socoRh 9501 A0 Lo BHAZRL bV oL anyl . di ol any!

yran di hydrofuranyl
[00pYIr az oI |Tdh|e ks mrﬁamldl“n*ydtmemtmdam botdl itheydpeut@-treatment and

proR G U Pisteatis Vb PRIy T RERREEEH Rl praRRy FoNg ssem

an MMrda¥ired Gyl sidlogied chapge bodikmie}! duelsaxthe deaileli)pmleﬁtﬁir sigledli of cancer.

Forfutmer DA B gR oI APhI IR 1 RBLEbOR T Bibiap o

limfeddet dtlIeUiaﬁQn ¥l S Rp xR, difhishiRinedf R EenBsRliPYde] FliRaN, not
and 1, 1- di oxo-t hi onor phol i nyl ., The heterocycle gr oups
wopsgag)tag of distseotsiay o S@quf@w@@a Praggreperh dBRtiey it th
pal @n OF (HIRs8ase WRARL hildu8RLsSiof BRIk P petiRer &tdl), WihBhdDdeldR&ble or
term"heteroaryl” refers to a nonoval ent aromatic
undetegiaplgl “Breatgient” gan algg myan prelapeipeenryiv gs compided tackreged
surliYG i riv i HoRon( Aol EATEc PN ErcHimcnGad oM BERlGlh the
-20 atons, containing one or nore heteroatons
condﬁube pe dxa@ndcﬂ ag vesd|ag thosgproRamhaye thogritioney dieprderamichose in
Bl RAPORLEROL. (BL BROGa 07 OuPS are byt i diny!
I ncludi ng, for exanple, ydr oxypyri di nyl ),
[00P2 dazo IM disarder'daaopyumiddion yhat woyldibanadit frpin t(elanmflnudﬂ thgpresent
1an:r910ne)i“ﬁrr’%nc‘léudesr chzr?lﬁg R e%/ B%érdésggq%rsn(% d%@éasg ngl%zlﬁllné%hyfe’ pathological
condﬁmmawhicy bredtsbd)sazlwl ryaimmﬂxathealzsofcw in cmxsmz)o] Won-limiting examples
i sot hi azolyl, pyrrolyl, quinolinyl, isoquinolinyl,
t et rahydr oi soqui noli nyl, indolyl, benzim dazolyl,
benzof uranyl, cinnolinyl, i¥dazolyl, indolizinyl,
pht hal azi nyl , pyridazinyl, triazinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl, triazolyl,
t hi adi azol yl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothlophenyl benzothiazolyl, benzoxazol yl ,



[0122] "Enantioners” refer to two stereoi soners of a
conpound whi ch are non- superinposable mrror imges
w@Rolome1ahot her. [0123] St er eochemi cal defi nitiPEEUS29A9/050537
conventions used herein generally follow S. P. Parker,
Ed., MGawH Il D ctionary of Chem cal Terns (1984)
MG aw Hi | | Book Conpany, New York; and Eliel, E and
of MJr&fs toDe treRECHLEGE h&m&tbémgmn@ﬁmgam t&@&pqmlsua(alﬁ%)
John Wley & Sons, Inc., New York. Many organic
lympdpid srakigaansies.dk parHowtrest pyarigp staprch.indemetyialgsalivary gland,
lung%ﬁﬁle& I'L%lcﬁ\bih!yfotlcy ng&rcraﬂE Ei‘)tr@stattf!']@r b@aldﬁ&ecaﬁcf,er neuronal %hal astrocytal,

| ane- pol ari zed descri bing an opti cal
hym&raimc wrmlmmumdlﬂwemmremhagésepmhdm st_romelranﬁebhtﬁtdccshc are
r f
dlséﬂ‘ﬁ ec u? éﬂ%@ﬁ&a@or% {Lglgi?gc?ifr?éa dgren%]%ﬂél gl;d .dﬁ%dgﬁ Al e&gﬁglalg disorder
to k@rtld:attd or accgrdyncamdth(the) preseat iavplioy @ sblad, dl@élggamatlmlqr he
4 gn of i f plan iz

0038 o d e AP o R AU GRE, 0 bl ot g
cffdcgvotoateat Ddiycascroreinopiouinch Ipatrmhalx dultheictde of ¢dncear thd thesapeutically

L tructure. th
o7t Wi ShREP Ve % PN B e TR bt R umor
sizdYi(ifih ﬁﬂnblt;mg@@ sofv toRemasatthand préfesddBCitdy cansdr eélemiﬁmﬁen into

0 ed to as an enant
perip e s GBI Umab® 1 Sore et i ooy Sop) famor
meRRad; i(OMBHibIE tuffloX brbfweh; aﬁd/'éﬂ(v@Qel[Bvx ot eQkte8N@R ol BIFRY §F the
is referred to as a racenm c mxture or a racenate

sy%q)rghaswt%\gm thagaicer todhgeed thselsye mey prevent growth and/or kill
exiftin@ BRI LbBCTiH ARy B cy8dsEi6 ARPELydiid. Yin bRinfd] £0&MN, Gflcacy may
reaction or process. The terns "racem c m xture" an

be aspegeqsihytnbiysipad Mepsurenaats of s tAppaduring shegorrse folloyng
ad %H%H&tio‘ﬁ"@me%ﬁ@ ea‘ﬁh% detgﬁﬁ‘i%'n? p%ml%ﬁ 'c&ﬁblef%‘%&ﬂﬁ\éélsﬁ/ of tumor. For

24] The phrase ar nmaceuti cal | éuaccept abl e salt,
cana@r thﬁsr@mf pigicedygan, rfeﬁeeip@pkobeph%aswa@ @asvzsalmgyheameetptdssmse

r t Exenpl ary salts

RSSO Ol ORI AR R B8 ST 2
[0094let at e, Thexamdbmavailabitityl” defers by bhatsdheemi¢ eadilds]ityni.¢.r at e,
bloPcll/ﬁltlé{LaI{la? fevélsglol%ofgf I,%b%n?::ggrgg ? 1?115?6 d atP taioo en(t: O]glog\f;l t1leb111ty is
an itanllu&tterm thatrihdithe@madagyreinertt af botathe tmﬁs(m)taaﬁ eo,tal amount (extent)

of G BBt SERtt spefaon PP RS es T ot

[000E]t haneslik iemat@ncat haneswdefoaradefer tdmmz@ﬁes the fpiyadiegical
p:tol.uenesu| f onat e,
Coni‘mfn l%ﬁlﬁﬂmal@ﬁﬁat B tgl“(’l?ﬁ&;%gra%ﬁr lz§ﬁ Héi Bﬂﬁeﬁ%}%‘%f‘)ﬂ gaythg A JAumor”
corfREIRR M hiotdahYerd B eI, HXhRpRALE call®Y ilcnMe) Biark Bt limited to,
i ncl usi on of anot her nDIeche such as ap acetate i on,

carginayp dyrpRftoda; Jisierpa. strreipe. apd lerkennia Ar ympboid giafigranpign More
parlT®arRQarBHYs &fSGQfUaﬁcé?sr inb @ QRhSus PRIl 8inted 3L cpitiRRAI shgRSous
the charge on the parent conpound. Furthernore, a
celkﬂqawﬁab@gw@aw ingludiag eptlberlduagtanceraipnttapd cpkb Rag ERNEAr
(<N el %H&%ﬁaréﬁhé’m bfthd fudg Shd édfaﬁlﬂ&?s ca}c%h%@ﬁé WMRCEKicer of the
mul ti ple h\(ﬂ; atons are part of
perpibrenpipbevatord hildr pangei emrmretogalch camaqrr lhﬁdw@nmstrqnpleélnal

r—|H

can%gruggsﬁgm{eg el st%‘%ﬂ?fﬁmo@ gl %ﬁlcely tn?ab lce%wcal

can have one or atonﬁ or one or

canggt evau@mmnem lover c{r@&QBI]adﬂn aarmﬁcbetnatoual blyasacacnept albbrecancer,

I'GC%P ancer COlOI' ctaﬁ cSnctero er? me 1'1 ZCI ter Oencaro 1’101’1’18. a?lva [an carcmoma
oI Vent ecufr eSS B EXa cIles ofehay Zeid g

kldhdf}&tr rérat mnpehapsrtmﬁe Uztncelaknhlyalamtceptt}@bcblé caoby h;ip@ﬁc carcinoma, anal

i nclude, but are not limted to, water, isopropanol,

et hanol , nmet hanol, DMSO ethyl acetate, acetic acid,

and et hanol am ne ANTHRACYCLISNE DERI VATI VES AND
ANTHRACYCLI NE DERI VATI VE CONJUGATES [ 0126] As stated
before, in a first aspect the present invention

relates to conjugates of an anthracycline derivative

of the formula (1): [Ant-L- Z] -T(I) WO
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(1) Ant-L-Z-Q(1 " ) [0129]wherein Ant, L and Z are as
above defined, and Qis a hydrogen atom a Cl-C6

W@ kkyl009188- C6 cycl oal kyl, phenyl or benzyl gr oRGI/US200%050537
pharmaceutically salt thereof [0130]Preferably, the
ant hracycline derivative residue that Ant represents
can be released to give an anthracycline derivative of

carkiR6hM Ipnifel AcinothaOi0well as Bedd and ¥t @ncd(1 A) HO' OcH3
[00'[)0131 In anot her preferred aspect, the present

Plvent i gH FirbRrcuusssing cairehrinesrcqonmasigs £5ll athighehave ErbB

pro?e‘?r%%%ﬁ{ a(ﬁ ﬁl%;ir &Il &Elli@a{cgaﬁﬁ 88l difre Sl cahdleF 8Bhe Rhich BRduces
or nul a a) .
sufficient levels of ErbB2 at the surface of cells thereof, such that an anti-ErbB2 antibody can

bind thereto and have a therapeutic effect with respect to the cancer.

[0097] A cancer which “overexpresses” a receptor, ¢.g. an ErbB receptor, is one
which has significantly higher levels of the receptor, such as ErbB2, at the cell surface
thereof, compared to a noncancerous cell of the same tissue type. Such overexpression may
be caused by gene amplification or by increased transcription or translation. Receptor
overexpression may be determined in a diagnostic or prognostic assay by evaluating
increased levels of the receptor protein present on the surface of a cell (e.g., via an
immunohistochemistry assay; IHC). Alternatively, or additionally, one may measure levels
of receptor-encoding nucleic acid in the cell, e.g., via fluorescent in situ hybridization (FISH;
see WO 98/45479), southern blotting, or polymerase chain reaction (PCR) techniques, such
as real time quantitative PCR (RT-PCR). Overexpression of the receptor ligand, may be
determined diagnostically by evaluating levels of the ligand (or nucleic acid encoding it) in
the patient, e.g., in a tumor biopsy or by various diagnostic assays such as the [HC, FISH,
southern blotting, PCR or 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 4933294; WO 91/05264; US 5401638; and Sias et al (1990)
J. Immunol. Methods 132: 73-80). Aside from the above assays, various other in vivo assays
are available to the skilled practitioner. For example, one may expose cells within the body
of the patient to an antibody which is optionally labeled with a detectable label, e.g., a
radioactive 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 “cytotoxic agent” as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term is intended to
include radioactive isotopes (e.g., HIAg, B 1257 90y 18Re 188Re, 1535m, 212Bi, *%P, 9°C, and
radioactive isotopes of Lu), chemotherapeutic agents, and toxins such as small molecule
toxins or enzymatically active toxins of bacterial, fungal, plant or animal origin, including
synthetic analogs and derivatives thereof.

[0099] A "chemotherapeutic agent” is a chemical compound useful in the treatment of

cancer, regardless of mechanism of action. Classes of chemotherapeutic agents include, but
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SO0 OH 0 03 R2 [0132] [0133] (IV): wherein: Rl, R2,
Z, mand T are as defined above and L1 is a linker of

wo ortomdE24111) or 0 j 0 B )Y-11- B(II11)(1V) PCT/US2009/050537
[0134]wherein Bis a Cl1-C6 al kyl ene noi ety optionally
hetero interrupted, and v, j, k and y are
i ndependently O or 1. [0135]It is clear that in this

are nBSHARGR0: A1INRHANERARCHEMABIASY, tplidild ¥&isdngnd MRalwhak ch
cyt(’/)_§<ni£/ 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
(TARCEVA®, Genentech/OSI Pharm.), docetaxel (TAXOTERE®, Sanofi-Aventis), 5S-FU
(fluorouracil, S-fluorouracil, CAS No. 51-21-8), gemcitabine (GEMZAR®), Lilly), PD-
0325901 (CAS No. 391210-10-9, Pfizer), cisplatin (cis-diamine,dichloroplatinum(IT), CAS
No. 15663-27-1), carboplatin (CAS No. 41575-94-4), paclitaxel (TAXOL®, Bristol-Myers
Squibb Oncology, Princeton, N.J.), trastuzumab (HERCEPTIN®, Genentech), temozolomide
(4-methyl-5-ox0- 2,3,4,6,8-pentazabicyclo [4.3.0] nona-2,7,9-triene- 9-carboxamide, CAS
No. 85622-93-1, TEMODAR®, TEMODAL®, Schering Plough), tamoxifen ((72)-2-[4-(1,2-
diphenylbut-1-enyl)phenoxy]-N,N-dimethyl-ethanamine, NOLVADEX®, ISTUBAL®,
VALODEX®), and doxorubicin (ADRIAMY CIN®), Akti-1/2, HPPD, and rapamycin.
[0100] More examples of chemotherapeutic agents include: oxaliplatin
(ELOXATIN®, Sanofi), bortezomib (VELCADE®, Millennium Pharm.), sutent
(SUNITINIB®, SU11248, Pfizer), letrozole (FEMARA®), Novartis), imatinib mesylate
(GLEEVEC®, Novartis), XL-518 (Mek inhibitor, Exelixis, WO 2007/044515), ARRY-886
(Mek inhibitor, AZD6244, Array BioPharma, Astra Zeneca), SF-1126 (PI3K inhibitor,
Semafore Pharmaceuticals), BEZ-235 (PI3K inhibitor, Novartis), XL-147 (PI3K inhibitor,
Exelixis), PTK787/ZK 222584 (Novartis), fulvestrant (FASLODEX®), AstraZeneca),
leucovorin (folinic acid), rapamycin (sirolimus, RAPAMUNE®, Wyeth), lapatinib
(TYKERB®, GSK572016, Glaxo Smith Kline), lonafarnib (SARASAR™, SCH 66336,
Schering Plough), sorafenib (NEXAVAR®, BAY43-9006, Bayer Labs), gefitinib
(IRESSA®, AstraZeneca), irinotecan (CAMPTOSAR®, CPT-11, Pfizer), tipifarnib
(ZARNESTRA™, Johnson & Johnson), ABRAXANE™ (Cremophor-free), albumin-
engineered nanoparticle formulations of paclitaxel (American Pharmaceutical Partners,
Schaumberg, I1), vandetanib (rINN, ZD6474, ZACTIMA®, AstraZeneca), chloranmbucil,
AG1478, AG1571 (SU 5271; Sugen), temsirolimus (TORISEL®, Wyeth), pazopanib
(GlaxoSmithKline), canfosfamide (TELCYTA®), Telik), thiotepa and cyclosphosphamide
(CYTOXAN®, NEOSAR®); alkyl sulfonates such as busulfan, improsulfan and piposulfan;
aziridines such as benzodopa, carboquone, meturedopa, and uredopa; ecthylenimines and
methylamelamines including altretamine, triethylenemelamine, triethylenephosphoramide,
triethylenethiophosphoramide and trimethylomelamine; acetogenins (especially bullatacin

and bullatacinone); a camptothecin (including the synthetic analog topotecan); bryostatin;
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represents is tether to the |inker L1 through an

acetalic bond that involves the primary al cohol at the
w@a@4d/00%124 he ant hracycline skel eton. [0136] As BECEHUS09/050537

above, an anthracycline derivative conjugate or a

pharmaceutically salt thereof of the formula (I)

rel eases the desired free anthracycline derivative, as
cal?ﬁ‘t@t\ﬁ'ﬂ dozelwdn@mdﬁl ets Qac%l@glﬁ quz@@mh Weabiedcwi sytnfh%tlc analogs);

ormila (la) OCH (I'a) [0137] wherein Rl R
cryatfphszms ﬁ@wlaﬂyaﬂ@t%wbéw ERIPOPRYGIN §)DdokB bR upH B Gin
(1ngud1§ Re SHAEE ageflgééf)l(w 5@9[&&%%]1 al)MI)NHeuth&r%ﬂoﬂamraﬁétm a
g.L ] ¢)” am noal Kyl en t hi oal
Sar@aﬁqﬁsoweomt%w @lﬁeg@rmusmrdﬁcsy@h @athoﬁr@hmﬂbémamgazane
o .

chl{) @@?ﬂ nhéﬂé Qéé%ﬁ{ua@{g @gsg%gg%égplo?et&%&f ﬁ%kﬂl?ﬁ%@tﬁ%@%@tde
hydfd)dnﬂmide,tmelpltvéanTnmmbmhm, phenéstarmie gednanustios dofagngde uracil
mug}rqddl%%rg%u%%% ?}11%1611%% %ﬁrﬁlgﬁgl?a%jo%o 0 q%iltl4§01te-rmllls§i?§ ﬁo%flu%[lﬁéj n%nustlne
and tagim@ostine caampioticy smgh arthaatedyen alblblmhlcm@ @lcahx;heamqoa)bl e

t.unor assoc ed a al

calfgheanliiegp e bR ARG R ErE i ot o EREC g
33: b$31?86l),giyﬁd_:rhiﬁ?n, dﬁﬁﬁﬁdllﬁAOfnslbho@lﬁhoﬂgei @uoﬂiﬁg alotliog&®; an espelra}mlcin;

r erentl.a 0 sel ecti vel Xpresse on tunor cel|
as Wbt nsp s ssmop B ed chroRR B Bes R Topbrye
chrOihofHoRds§ aelBihGhysyhs OdctifGh R, lav@ayhyRinN SHaf@ink bl @oniydHRY

cell; or a chemcally nodified derivative thereof

caclpprpygl}. Sarpbici ecagmingpipiein, qagzinoRkilin hromomyeinis, dagtispipycin,

daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, morpholino-doxorubicin,

cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin,
esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; anti-metabolites such
as methotrexate and 5-fluorouracil (5-FU); folic acid analogs such as denopterin,
methotrexate, pteropterin, trimetrexate; purine analogs such as fludarabine, 6-
mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine,
6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine;
androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane,
testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid
replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside; 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; nitraerine; pentostatin; phenamet; pirarubicin;
losoxantrone; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK® polysaccharide
complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran;
spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes
(especially T-2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine;

dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside
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or noieties, or a polyneric carrier.
[0144] Particul arly preferred conpounds of formula (la)
w@e@obrase wherein the spacer group which Z r ePCBEES20%050537
is: [0145]i) -NH, that is [-Z-]-T is derived froma
carrier of the fornmula T-[NH2]. wherein mis above
defined; [0146]ii) -S-, that is [-Z-]-T is derived
"Alrs-0 bipBEmRIE; thideep ﬁczr ind; SlekdaptOP @il Metidirdkat
( zfl O\PPea}ae [ ngg m[ 0147 | i) I%Ia—la-ml}e{’\ll—l- Oopw\/\ﬁerel ?1 -D ale
plafanmar@@gaﬁwaéﬁléplafega@@awmawwwﬁ@ gtoposiqa(NPE16)is a
1fosﬁ'§ﬂ?1tdb qﬁltd&%ﬁk&l‘é%lﬁ&ﬂﬁﬁé UioRehihd M@ELM@%&VQnt[?&ﬂedt@mgpmde

havi ng at easi one ree am no group
edajtrgxais rdawalyﬁmomlaomamrr, icaecigbirfed Kl O AT, [Rockop! pandnentass G PT-

1
!y R AR ARIL L A opthen (R RTRIEAR ofas
retiooingci'd;tamti@Uarmagmtictally@cﬁbpaimem@ltsa@c'ridbsanldalvmwgwwoflaejasfthe
abQne free carboxylic group, that is [-Z-]-T is derived
ffoma carrier of formula T- [NH2] . wherein mis above
[01(1]5]1c i ned;Aljdibdi@dad)in tiNdeDaiteChF "chdfm(lftb&rapeuﬁb agest" ag: (i) anti-
i.ned ove, an ed above for -D-N
o eGP Nt O i PrmiaRendp of B “Ph sl
estrbgdriSkHaY saMeraretsirogani rSce@bn@Vrtbdﬁil&tforsr(SERMsQ Iidwig) for example
- D.S- Gt .- i s.as def bove or.
wrogiien (et eV DR B R Ut PO e
hyca@;iy@hﬁnda;wﬁ Ro:afend, RAGifed) @ YI1N BE 8t SaPhist@icOil FAREETOSR

[ - is derived froma carrier derivative of
(tom@fﬁﬁﬂcgra(tqy) (11) pyQmeptage ynhlﬂ:)\y?rs that inhibit the enzyme aromatase, which

regulates estrogen production in the adrenal glands, such as, for example, 4(5)-imidazoles,
aminoglutethimide, MEGASE® (megestrol acetate), AROMASIN® (exemestane; Pfizer),
formestanie, fadrozole, RIVISOR® (vorozole), FEMARA® (letrozole; Novartis), and

ARIMIDEX® (anastrozole; AstraZeneca); (iii) anti-androgens such as flutamide, nilutamide,
bicalutamide, leuprolide, and goserelin; as well as troxacitabine (a 1,3-dioxolane nucleoside
cytosine analog); (iv) protein kinase inhibitors such as MEK inhibitors (WO 2007/044515);
(v) lipid kinase inhibitors; (vi) antisense oligonucleotides, particularly those which inhibit
expression of genes in signaling pathways implicated in aberrant cell proliferation, for
example, PKC-alpha, Raf and H-Ras, such as oblimersen (GENASENSE®, Genta Inc.); (vii)
ribozymes such as VEGF expression inhibitors (e.g., ANGIOZYME®) and HER2 expression
inhibitors; (viii) vaccines such as gene therapy vaccines, for example, ALLOVECTIN®,
LEUVECTIN®, and VAXID®; PROLEUKIN® rIL-2; topoisomerase 1 inhibitors such as
LURTOTECAN®; ABARELIX® rmRH; (ix) anti-angiogenic agents such as bevacizumab
(AVASTIN®, Genentech); and pharmaceutically acceptable salts, acids and derivatives of
any of the above.

[0102] Also included in the definition of "chemotherapeutic agent" are therapeutic
antibodies such as alemtuzumab (Campath), bevacizumab (AVASTIN®, Genentech);
cetuximab (ERBITUX®, Imclone); panitumumab (VECTIBIX®, Amgen), rituximab
(RITUXAN®, Genentech/Biogen Idec), pertuzumab (OMNITARG™, 2C4, Genentech),
trastuzumab (HERCEPTIN®, Genentech), tositumomab (Bexxar, Corixia), and the antibody

drug conjugate, gemtuzumab ozogamicin (MYLOTARG®, Wyeth).
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[0151] wherein mis above defined; [0152]vii)
-NH-D-S-S- wherein -D and -D-S- are as defined above,

WO bav/ovg2{ -Z-1-T is derived froma carrier derP@HUB2009/050537
of formula (M): 0 m(VlI) [0153]wherein mis above
defined. [0154]In a further preferred aspect, the
present invention provides an anthracycline derivative

[0109N] Ugatifin@hiRd RIDASNGREM:LE@EL %tmkltap&ﬁ@ Ibs@ﬁm@as t he
formula (IDb): [ 0155] wher ei n nd R2, Z and T are

chemothesr WIS SaND e ombaatign Yih ﬁlﬂﬂﬂ%@hlbaprswéfh%m@nw inglude:
aleﬁ{uz{lﬂﬂlﬂ la%ohzuﬁ)ialf uséﬂ'zﬁ-rﬂa‘t( %ﬁrﬁﬁ*baﬂl%%w Séﬁbﬁurﬂaﬂ S an

integer fromil'to 0157]In’this case, the rel ease
bivahizunked nestnyieg CWWHG mrta@y@t ¢odelizgmnbacattpizamel nedsd

cidfusituzumab, cidtuzumab, daclizumab, eculizumab, efalizumab, epratuzumab, erlizumab,
felvizumab, fontolizumab, gemtuzumab ozogamicin, inotuzumab ozogamicin, ipilimumab,
labetuzumab, lintuzumab, matuzumab, mepolizumab, motavizumab, motovizumab,
natalizumab, nimotuzumab, nolovizumab, numavizumab, ocrelizumab, omalizumab,
palivizumab, pascolizumab, pecfusituzumab, pectuzumab, pertuzumab, pexelizumab,
ralivizumab, ranibizumab, reslivizumab, reslizumab, resyvizumab, rovelizumab, ruplizumab,
sibrotuzumab, siplizumab, sontuzumab, tacatuzumab tetraxetan, tadocizumab, talizumab,
tefibazumab, tocilizumab, toralizumab, trastuzumab, tucotuzumab celmoleukin,
tucusituzumab, umavizumab, urtoxazumab, and visilizumab.

[0104] The 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 and/or warnings concerning the
use of such therapeutic products.

[0105] "Alkyl" is C1—Cs hydrocarbon containing normal, secondary, tertiary or cyclic
carbon atoms. Examples of alkyl radicals include, but not limited to: methyl (Me, -CH3),
ethyl (Et, -CH,CH3), 1-propyl (n-Pr, n-propyl, -CH,CH,CH3), 2-propyl (i-Pr, i-propyl, -
CH(CHs),), 1-butyl (n-Bu, n-butyl, -CH,CH,CH,CHs), 2-methyl-1-propyl (i-Bu, i-butyl, -
CH,CH(CHs),), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH,CH3), 2-methyl-2-propyl (t-Bu, t-butyl,
-C(CH3)3), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CH3), 2-pentyl (-CH(CH;3;)CH,CH,CH3), 3-
pentyl (-CH(CH,CHzs),), 2-methyl-2-butyl (-C(CHs),CH,CH3), 3-methyl-2-butyl (-
CH(CH3)CH(CH3),), 3-methyl-1-butyl (-CH,CH,CH(CHs),), 2-methyl-1-butyl (-
CH,CH(CH3)CH,CH3), 1-hexyl (-CH,CH,CH,CH,CH,CHj3), 2-hexyl (-
CH(CH3)CH,CH,CH,CH3), 3-hexyl (-CH(CH,CH3)(CH,CH,CH3)), 2-methyl-2-pentyl (-
C(CH3),CH,CH,CHs), 3-methyl-2-pentyl (-CH(CH3)CH(CH3)CH,CHj3), 4-methyl-2-pentyl (-
CH(CH3)CH,CH(CHs;),), 3-methyl-3-pentyl (-C(CH3)(CH,CH3),), 2-methyl-3-pentyl (-
CH(CH,CH3)CH(CHs),), 2,3-dimethyl-2-butyl (-C(CH3),CH(CH3),), 3,3-dimethyl-2-butyl (-
CH(CH3)C(CHs)s,

[0106] The term “alkylene” as used herein refers to a saturated linear or branched-

chain divalent hydrocarbon radical of one to twelve carbon atoms (C;—Cy), wherein the
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schematically illustrated as follows fromthe

preferred conjugates of the fornmula (IDb): (I b) O
wQ@o1bbE e H2ZN Ni 1- (CH2r, S-ZT or H2N N-- 11- - ( CHXNI/ESZD091050537

-- m[0158] Particularly preferred conpounds of the

formula (I b) are those wherein: [0159]a) L2 is a

linker of formula (VII) as defined above and Z is a

alkPRACRAicA M be ophbially kibstifulRd @Qﬂeyéﬂdbat gﬂ%t@@fe'o@%r@ﬁgé’[ﬁuents

under point i); [0161]ix) as define bove under poi nt

despliﬂ,ed bF 6 jﬂl gl}otlg;‘g cpbedimert. apkadengpdisal fE?CﬂnﬁltO ¢1ght)carbon atoms
(C1—Cy), or one to six carbon atoms (C1—Cs). Examples of alkylene groups include, but are
not limited to, methylene (-CH,-), ethylene (-CH,CH,-), propylene (-CH,CH,CHj-), and the
like.

[0107] The term "alkenyl" refers to linear or branched-chain monovalent hydrocarbon
radical of two to eight carbon atoms (C,—Cs) with at least one site of unsaturation, i.c., a
carbon-carbon, sp> double bond, wherein the alkenyl radical may be optionally substituted
independently with one or more substituents described herein, and includes radicals having
"cis" and "trans" orientations, or alternatively, "E" and "Z" orientations. Examples include,
but are not limited to, ethylenyl or vinyl (-CH=CH>), allyl (-CH,CH=CH,), and the like.
[0108] The term “alkenylene” refers to linear or branched-chain divalent hydrocarbon
radical of two to eight carbon atoms (C,—Cs) with at least one site of unsaturation, i.c., a
carbon-carbon, sp” double bond, wherein the alkenyl radical may be optionally substituted,
and includes radicals having “cis” and “trans” orientations, or alternatively, “E” and “Z”
orientations. Examples include, but are not limited to, ethylenylene or vinylene (-CH=CH-),
allyl (-CH,CH=CH-), and the like.

[0109] The term "alkynyl" refers to a linear or branched monovalent hydrocarbon
radical of two to eight carbon atoms (C,—Cs) with at least one site of unsaturation, i.c., a
carbon-carbon, sp triple bond, wherein the alkynyl radical may be optionally substituted
independently with one or more substituents described herein. Examples include, but are not
limited to, ethynyl (-C=CH), propynyl (propargyl, -CH,C=CH), and the like.

[0110] The term “alkynylene” refers to a linear or branched divalent hydrocarbon
radical of two to eight carbon atoms (C,—Cs) with at least one site of unsaturation, i.c., a
carbon-carbon, sp triple bond, wherein the alkynyl radical may be optionally. Examples
include, but are not limited to, ethynylene (-C=C-), propynylene (propargylene, -CH,C=C-),
and the like.

[0111] The terms "carbocycle", "carbocyclyl”, "carbocyclic ring” and "cycloalkyl"
refer to a monovalent non-aromatic, saturated or partially unsaturated ring having 3 to 12
carbon atoms (C3—Cj») as a monocyclic ring or 7 to 12 carbon atoms as a bicyclic ring.
Bicyclic carbocycles having 7 to 12 atoms can be arranged, for example, as a bicyclo [4,5],
[5,5], [5,6] or [6,6] system, and bicyclic carbocycles having 9 or 10 ring atoms can be

arranged as a bicyclo [5,6] or [6,6] system, or as bridged systems such as
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[0163] xi) as defined above under point iv); [0164]xii)

as defined above under point v); [0165]xiii) as
waledioned2ebove under point vi); [0166]xiVv) as REF/Usd9/050537

above under point vii); [0167]xv) -S-D NH 00- wherein

- DDNH00- is as defined above under point iii);

[0168] xvi) -S-D-CO-NH wherein - DDCO NH is as defined

blcﬁbﬂﬁQ IRIEBéﬁﬁle nﬁuyeto z 2’)}0015@&-&@1%]%%10}3 2 BnbhdNe Cexatipésairn D

are as fi ned above under point v)
mopery iy %chyc)lessn@l@ oarefiob Haited 1o, @ﬁ&prqpyscycawyszscyclopentyl
1 cgﬁgﬂeﬂ?g %L] - é]{%_@ﬁtr L2- 918)'1 nt cy%lo}wntb%l&ﬂ-k%l@@ex 1, §CR1&6§1 -enyl,
Wwherein are as defined above under

l-cy¢lphex-Z-auh z}owhmx—bawl,u cnfgllomﬂaylewleqyekoh@wlc@ﬁi@@@mu syqlﬁnonyl
0 £in: [0173]b) L2 is a

Cy#*@ﬂﬁg&gpbgi C%?@FE ﬁggﬂg ove defined and Z is a

[014Hacer gAmﬂbHMMB@hnmva@@ﬁﬁ@@%xﬁyésadamnmhdﬂab@@@cmbon

stoff SR bl el Shdng B oiiEe A58 2R0H Sl o atom ot

parxnéla)oma[ne tidg ]sy(slﬁnid [ %on&&éﬂ%fkr)d)upe dreagmmnﬂdm dﬁhe a;mnar;xyttuc)ures as
XIV as e above under ol.nt . xv|

"AF O FPATRAR BEV I Frh oBpS e R mABE HEE Serci© e turated,

par[lﬂika%ﬁﬁ‘l@{eﬁ @ing PR lafdnfat 8irbycyBliEiiy. regdicabir@Ghrouph idchfle, but are
notrflrmeltseg ?ot rallch\éllesncltelrlserll f?0rn$ bénlgeene (phenyl), substituted benzenes, naphthalene,
anthracene, biphenyl, indenyl, indanyl, 1,2-dihydronaphthalene, 1,2,3,4-tetrahydronaphthyl,
and the like. Aryl groups are optionally substituted independently with one or more
substituents described herein.

[0113] “Arylene” means a divalent aromatic hydrocarbon radical of 6-20 carbon
atoms (Cs—Cy) derived by the removal of two hydrogen atom from a two carbon atoms of a
parent aromatic ring system. Some arylene groups are represented in the exemplary
structures as “Ar”. Arylene includes bicyclic radicals comprising an aromatic ring fused to a
saturated, partially unsaturated ring, or aromatic carbocyclic ring. Typical arylene groups
include, but are not limited to, radicals derived from benzene (phenylene), substituted
benzenes, naphthalene, anthracene, biphenylene, indenylene, indanylene, 1,2-
dihydronaphthalene, 1,2,3,4-tetrahydronaphthyl, and the like. Arylene groups are optionally
substituted

[0114] The terms "heterocycle,” "heterocyclyl" and "heterocyclic ring” are used
interchangeably 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 to 20 ring atoms in
which at least one ring atom is a heteroatom selected from nitrogen, oxygen, phosphorus and
sulfur, the remaining ring atoms being C, where one or more ring atoms is optionally
substituted independently with one or more substituents described below. A heterocycle may
be a monocycle having 3 to 7 ring members (2 to 6 carbon atoms and 1 to 4 heteroatoms
selected from N, O, P, and S) or a bicycle having 7 to 10 ring members (4 to 9 carbon atoms
and 1 to 6 heteroatoms sclected from N, O, P, and S), for example: a bicyclo [4,5], [5,5],
[5,6], or [6,6] system. Heterocycles are described in Paquette, Leo A.; "Principles of Modern
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conmpounds of the formula (1'a) and (I'"b): 0 OHO
OHLTZ-Q OOH L7Z-Q OHORL 0 OHO (la) J\ 0)1T- 1ID 0 R R,
wo om8apsmberein L1, L2, RL and R2 are as defi neRCHES82009/050537
Zis -NH or a peptidic residue constituted from1l to
3 amno acids and Qis hydrogen atom C1-C6 al kyl,
C3-C6 OH (I'"b) 33 cycl oal kyl, phenyl or benzyl group.

Hei[e%%ﬂc@&ﬁus‘tl?" tWiss BeaBfin, Nog mmwgydﬁarﬁéumrnecﬁagfem 3, 4,6,

(1 can be released in appropriat
7, ad A he&ﬁe@imﬁéHate@érﬁd@mp@ﬂnc{Shfé P geny n?grmhs agohn Wiley
& EQ)%@ INGAy GROMBO 1 &%?é%l)%%%ﬁf%ﬁlap%lhhﬁylsarlh,y16p![93fa§& 5€dnd 7.
AmC C%gri Soofc (01(9)%%3 r;g 26 a"rkiteroc?cl(;/lq'r;?s%lfrrllcludes radicals where heterocycle
radicals are fused with a saturated, partially unsaturated ring, or aromatic carbocyclic or
heterocyclic ring. Examples of heterocyclic rings include, but are not limited to, pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl,
homopiperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl,
oxazepinyl, diazepinyl, thiazepinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-
pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl, dihydrofuranyl, pyrazolidinylimidazolinyl, imidazolidinyl, 3-
azabicyco[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-indolyl
quinolizinyl and N-pyridyl ureas. Spiro moieties are also included within the scope of this
definition. Examples of a heterocyclic group wherein 2 ring carbon atoms are substituted
with oxo (=0O) moieties are pyrimidinonyl and 1,1-dioxo-thiomorpholinyl. The heterocycle
groups herein are optionally substituted independently with one or more substituents
described herein.
[0115] The term "heteroaryl" refers to a monovalent aromatic radical of 5-, 6-, or 7-
membered rings, and includes fused ring systems (at least one of which is aromatic) of 5-20
atoms, containing one or more heteroatoms independently selected from nitrogen, oxygen,
and sulfur. Examples of heteroaryl groups are pyridinyl (including, for example, 2-
hydroxypyridinyl), imidazolyl, imidazopyridinyl, pyrimidinyl (including, for example, 4-
hydroxypyrimidinyl), pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
thiazolyl, oxadiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl,
triazolyl, thiadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl.
Heteroaryl groups are optionally substituted independently with one or more substituents
described herein.
[0116] The heterocycle or heteroaryl groups may be carbon (carbon-linked), or
nitrogen (nitrogen-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
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formula (1) or (1') wherein L is: [0184]- a residue of

formula (Il1la) or (IVa), [0185] wherein v and k are
w@eoideddiped above; [0186] or a residue of for nmuPEr/(8¥4009/050537

or (VIIl) as defined above, characterized in that nis

an integer from2 to 5. LINKERS AND SPACERS [ 0187] The

linker L and spacer Z units attach the carrier, e.g.

ihd)pltiont N 4t Ner a6t bﬁ}@mﬁhé 1@651%1{ 2 \iak o e oflh Bﬁn’ﬁﬁlin%t Yosition
t hr ough coval ent. bond l'inker is a

2, %ﬁmr@&f RONEPINSPORIPR 2 Qr|5dﬁ alfurapitetapydmfven. tigfune,
thldf)fﬁ b@did &Ket?aﬁ‘lib&f) R, S o802, MOhEF ¥F A6 Bka AN irfidazole or

nti bod 10 f'orm ant’i body- d ru? conj ugat es
thla(ZAl@Q)OStslpnBof} rmﬁ af 1trmsoxaﬁ@le,lnyrﬁzelﬁ f(rLaotlnw ebeossttoa@ @ 3 of an
azu‘?ﬁ!ﬂhec’ ' g% iGh %%l 1)1’4 6f ol az&féﬁnre 0% OH |2a{i 4, 9r6 Vtorw alelﬁlnolhne or

va y enzymatic activit olysi's, or ot
positemnab )l 4, é @dn@h&cpf@nssoqmnolurhody dr ug conj ugat es (ADC)
[01 T@gcffvg Qd[fl%génn'q ¢ Fﬁaexf?ilﬁagtaﬁ‘j] P%ofen t{oﬁﬁeecf OIhe'i‘e"f‘oc &%s
hetamayls ard bvad @bt ipbgidiyn, 1 ¢!f an)asmdmn,eazbﬂlﬂmﬂ pymogle, auyrrahxdlmeez
us, or, am ha i,n s

ofiy B e e e RGN R 2 A A SR pragote
pyrhzoniag, I2€p}@2izogii@ @pyeiolel piplilinedpipSRAGE ﬁndo&aagﬂﬁline, i dgazole,

dru -| inker reagepnt (D-L). [0188].Mapny
posBart ¢t lea Ay BF e SR P PRk AL Ry be
carb@efeud)r [B@arﬁdlh@el i nkage posi t| on, dependi ng upon the

pe of |inkage, For exa ester, am de, thioam de"

IOIE i ocar bhHKET OF dinkg a9 lzéalfrmﬁ henpjeal Mpisy eRmArisigagovalent
bodd kIR ol MM coFEIOME) el 8n M%Mérmirﬁg%oﬂe PR Garffus

Cl4; ketal and h){drazone | i nkages may be formed from
embggementgofdambin b ligksipsrerifiehs ldr ug noi ety: ani de,
[01F6) bamatige (RO cHFBrcbd W RUES uFBWHRE hh R tﬁ@ﬁrofaér%f%f%ﬁn-

am no group on the drug noiety D, and various "al kyl,
supetippesabilini déhchairor ghaeg Iphitepe, whilsdheatesm "dchimd apéass Wwolmles

I dngs on the drug
Wh{?gl et p{){n%yrs%bgegoerrﬁ%]g??&q %reégrtfliyl ation and acyl ati on
[012@act i oﬁ&le tfral'8@icPhyemprs hicbrstoznupeypae whsh ape identical chemical
conlg{ltug %Qtl c}{ffg'r v&%& rg%a%( ]éq tﬁg grltralﬁl ler% t%E%lgg} ! uoa %IE:OgalnSSIB%% ce.
[01¢ADC) | S‘Dpnsefe@mb'l ryfesttablstereamdneram 1% dr moactenteirs @f chirality

and e Pl RS arf STy eSS chabellios DT PmEioy sl Fgront
physlcelpresbriads, S hkel@fef jodRs boilisg péihte, dpatatipropditiest @ild reachiRities.

ef fecti.ve |inker w intain the specific
MighiTg b h B Pk Rt ter lﬁswtloe.amlﬁgﬂafwedures such as
ele¢tfﬁph@@m aﬂaloafon@@dgra@w of the conjugate or drug

ety; % i) remain stable and intact, i.e. not
lﬂlé%le aved, H"H{“iomeftshEef%%}vtib%?r%m%%@é‘r?oa@wfkﬂé’?}éﬁl P non-
sup%ﬁﬁsﬁ@s@%hﬁgoﬁlﬁlagés%fb%%meﬁd site; and (iv) maintain a
totoxic, cell-killing effect or a cytostatic effect

lﬂléil | the areacheyisrlidsBnigans apdcpmenimggsiddiceinygengalipialiopys. P.
parRir, EJP €185 BY; @z%tz% Y b0 %r%‘éﬁﬁ%%ﬁi@éb)@ Hﬁ?ﬂ%%ok

t echni ques such as nHEsS spectroscopy,
Compyrarr Mew drotlanad Hl¢lsE taad N\ﬁf U, Yraenemfso1 90 v al @ntpounds
t ' y d
193 BRI eSork, o PRE Q’ﬁ% SR i TRl Sl omically
active é@rtnls,\/l@ fthnydlavemhahblgtyool psate the@lanb Df/ﬁih@ﬁp:cyarlznd hght. In
descr%ﬁ%?n geptlcaz1 ac’u‘ﬁe oni Wdoourrlé }rl%)erpégte FSH fgtea?lg E;g{)rSR g\rllpd § IreHs& to denote
the hblhoagcadichtiactfi themoioedt aeat itssehirhl @ste@pThdastixes d and 1 or
nucl ei ¢ acids, drugs, toxins, antibodies, haptens, and
reporter groups are known, and net hods have been
descri bed their resulting cohjugates (Hermanson, G T.
(1996) Bi oconjugate Techni ques; Academ c Press: New
York, p 234-242).




[0191] I n anot her enbodi nent, the |inker or spacer may

be substituted with groups which nodul ate solubility
w@eoipeesaed vity. For exanpl e, a sul fonate substPCTES1009/050537

may i ncrease water solubility of the reagent and

facilitate the coupling reaction of the |inker reagent

wWith the antibody or the drug noiety, or facilitate

(HahE(-F AW RIbRYed Rkt @E sibRotrowibA o 1a&tpoli%rizemlgm bfkhe
dependi ng on the synthetic route enployed to prepare

corpunA D o1 d 219900k &b Hie IcPEP g eﬁolﬁVQSﬁta At ompeynd prefixed
with 0] €& d&HBro?a”[&y 'TQ)} alelvTh ERGhiLA strédidre, Mhest @t@l@bﬁ@&le@ Hicne
groups, (i1) d& chain am ne groups, ysi ne,
ideytiqa] gxcejt dent &ﬁa pig neiloOIMagesoN98¢ arotipr. fw@t:%ic ﬁ@reowqmlel( ingy) also
b SHORE Y, DGR M P DO o
mixture] &6pRD Irriimulamﬂ cugapaibtre isotferredtds ﬁgaqemlcf wxmre ovataegmate,
wh{%lﬁ ﬁ%g ro\é\%utr gvhgllﬁﬁgerlg ﬁ%ﬁ)‘ﬁ%ﬁ fo Qér?&?l%ct?o% st@&% peg]ﬁcﬁég fneaschalﬂ%al
rcafMHB o@ ptoeess,, THdCtBtnsésnt:ans miktalked fand Yracteﬁ&xe" aeffelr ta@n dqulmolar

minle S Ee st Seci e R M ek o L oyt

[01a41]d mal ehepiasgrphapticetiedltyeictepabld ahdiae ssclav@in, refers to
edu0|bhe i nterchai n, di sul fides

PhWFQfaféga ly ATFEPBYE |0gg§n1ﬁ19{/ 111’9@'&]3'1& d%l’[s oé ggﬁll?{%slzifngnpgry salts include,

butGehod galitt @Ro Witake, titridk SiccthRagQnRkS cllyridd, B@atdi®NiodWe! ftrae,
redu0|ng agent such as DTT (dlthlothreltol) Each

bisgl{ats, ghosahals. jagig @hoRphate tismc ot gatenlactaife é"i’l’ét’]ia@a?‘qlifcmﬁtﬁdamate

olefit€ aAgitnadepdnfitiRna R UsilaRARN bicBhate A/REhAO NRdIcaRY %J:rﬁi@ﬁb]ﬂe' fufarate,
groups can be introduced into antibodies through the

glugenatet glaphrefata. acrhsaie.ipimate benspiiptahitenananqhanayogate,

eth£1f%§‘19€oﬁﬁt)e Heﬁ%éﬁ&u'lf@ﬂaté Pb-t%ﬁ@%%ﬁ@dn% a AR ABYNE 1! LRt lene-bis-
Reactive th groups nay be i ntroduced into

(2- lmieomrﬁt natpbﬁnyateb salfSr Agrhermaceliispboicreigble sultrmayusi ey thae,
inchi¥Bn of HoBRY mofék’ﬁle s&'h et ShRINGedigRd A %§ot(1& c%umenon The
preparing mutant odi es conpri sing one or
coungemion atay be al@ycggmlcn@r 1acvrg¢mc moicty thféS’télUﬂﬂ@@ﬁM dzllsrge on the parent
corr%p%%?%l) 3]3116’%1%1‘11901‘5 %%eacatcgqu NEs cleé)t 1& sg r%: rr?ao Iave Iag% than one
chafr 4 98)nl im IS(Sﬁ‘Ectﬁﬁb hrdtanm txxsh;ereanﬂlnpsik ehargml&tcansr@apd:rt afehe
h“"%’@ et ﬁ Snﬁat ticall
o P okt e ol e AT R 2ot b Sy vatppoeuriany
acceptelslé sadah hine oge eumremna@én aoib by one 6t mdle,coﬁmnoair e

limted to, .aldeh nd ket one car bonyl ro
[Ol%ﬁe het eﬁbg%fF’G?ﬁ“B?a”é{ a 6!% VRteers Ss%wnafso jafi I’n é%“e ghore
soweelaﬁlblemwhnaran %l[ﬁ@tE)&Bﬁbllds|o&3scﬂ‘{?eﬁmsﬁhzﬁfﬂorﬁfblﬁﬁhdc@ﬁd:}ﬂlﬁﬁbéeptable
forma covalent bhond to an antlbodgeunlt
I

solynis| iRl Pyt @regroplimdedty, Wates, RPN ethgeel, IB%f%lan&} @M%@ ethyl

acclatdTad i ati@, anl¥BhAALHRe. OXi M8, ami no, hydroxyl,
hydr azi ne, thi osem car bazone, hydrazi ne carboxylate,

ANGRR A YEDivd BERAGATITVES AUS AINTARPA LY CLINIOBRROVARIVE
conjtichatgy provi des a convenient site for attachnent to
a Linker. [0194] Nucl eophilic groups on a drug noiety

[o12é1cl ude ,Askktﬂtedade@or@ Qi a FikshdpBét theQresdifl iRRntibiteRitos to conjugates of
hydr ox hyd razi de, oxime, hydr azi ne,
an%WW@@@%?%%?%@%@ﬁ@ﬂwﬁ?ﬁﬂ%&@he car boxyl ate, and
aryl hydrazi de groups capable of reacting to form
coval ent bonds wi {Anétleefrlaphllic grd)ps on Iinker
noi eties and |inker reagents including: (i) active
esters such as NHS esters, HOBt esters, hal of or mates,
and acid halides; (ii) alkyl and benzyl halides such
as hal oacetam des; (iii) aldehydes, ketones, carboxyl,
and mal ei m de groups. [0195]%pacers (Z) can be
peptidic, conprising one or nore amno acid units.
Peptide |inker reagents nay be prepared by solid phase
or |iquid phase synthesis nmethods (E. Schroder and K
Lake, The Peptldes volune 1, pp 76-136 (1965)
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H [ 0198] When the am no acid side chains include other
t han hydrogen (glycine), the carbon atomto which the
w@pinooeed d side chain is attached is chiral. EIEHS2009/050537
carbon atomto which the amno acid side chainis
attached is independently in the (S) or (R
configuration, or a racem c m xture. Drug-linker
[012Bagent SyH¥RYn ARUS, 26n 8RENEIcQIBEIVE AbfidedPsHaGhafnBeUMicElly
or diastereoneric. [0199]In exenplary enbodi nents,
accgpipble salicheredfi de chains are sel ected fromthose of
[01P@t ur al AR BRNaREL ULEE 2RPrARdRCGBFacyéIHEdEH #9es of the formula
al’'ani ne, 2-am no-2-cycl ohexyl acetic acid, 2-
(Mami no- 2- phenyl acetic acid, arginine, asparagine,
aspartic acid, cysteine, glutam ne, glutamc acid,
gl ycine, histidine, Amstel edde(he, | €Ligi ne, |ysine,
nmet hi oni ne, norl euci ne, phenyl al ani ne, proline,
[01§ﬂr' ne, v&ﬂ%fe‘ﬁpﬂhﬂ:'ﬁzan& Z%%&QB%’deﬁﬂéd?%d‘@ 18 avlﬁjdkc%@m atom, a C;-Cg
y-am nobutyric acid, cc,a-dinethyl yaninobutyric acid,
alky13C4Gs efichatityls inhgnyhed beoid eyoub coramhermageyticelhy sae theagod

mtrul i it - - :

L IR S R Al e
reldagrd to give agattheoydioe gerorevens forpeyit (lldles, and anti bodi es.

Such drug-liypker ignternmedi ates include an
ant hracygl i e deri) at(%e of forrmula (llc):

R 0201] wherein Ant is selected from

es, OHNOH - OH500 OHO 010 C 5;5
[ 0202 whére It he wavy line indicates the attachnment to

; [ i nker selected from-N(R)-,
-N(R) m( C1- Cl2, yl ene) -, aiaN( R) n( C2-

[0131] In another preferred aspect, the present invention provides an anthracycline

derivative conjugate or a pharmaceutically salt thereof of the formula (Ta):

(la)

@]
N
OAQ
@]
RZ
[0132] wherein:
[0133] R1, Ry, Z, m and T are as defined above and L is a linker of formula (IIT) or
IV):
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C8 al kenyl ene)-, -N(R) n(C2-C8 al kynyl ene) -,
-N(R) M CH2CH20) n-, and the structures: HN\./O0

WO MNpA®A24 [ 0204] where the wavy |ines indicate PEEUS2009/050537
attachnments to Ant and Z; and [0205]Z is an opti onal
spacer selected from-CH2C(0)-, -CH2C(0)NR(C1l-C12

al kyl ene)-, and the structures: R\ N\o
o
0—(B )y—“—
o o
\q\/ﬂ—( B )J—u— (1 (V)
v k
[0134] wherein B is a C;-Cg alkylene moiety optionally hetero interrupted, and v, j, k

and y are independently O or 1.

[0135] It is clear that in this instance, the anthracycline derivative residue which Ant
represents is tether to the linker L; 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 (I) releases the desired free anthracycline derivative, as shown

below for the preferred conjugates of the formula (Ia)

— = O OH ©O
O OH O oH
o
Tzt T O‘O‘ :
I Jon oo
X Ri O OHO
Ry O OHO m o +[HO—L1-Z—]——T
1) m

N
~
O—g:g O_E;O

-m (Iny

(Ia)

[0137] wherein Ry, R;, L1, Z, m and T are as above defined.

[0138] Preferably, Z is a spacer group like

[0139] a) —NH-,

[0140] b) -S-,

[0141] ¢) aminoalkylene, thioalkylene, aminocycloalkylene or thiocycloalkylene

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

[0142] d) a peptidic residue able to tether the L linker to the T carrier by forming
new bonds as e.g.; amide bonds, disulfide bonds.

[0143] T is preferably selected from a polyclonal antibody, or fragment thereof,
comprising an antigen binding site, capable of binding to a tumor associated antigen; a
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 optionally of preferentially or selectively binding to a tumor cell;

or a chemically modified derivative thereof suitable to be attached to the [Ant-L;-Z-] moiety
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Zi - [0206] X is a reactive functional group

selected frommal eim de, thiol, amno, brom de,
w@2aioboapesul f onat e, iodi de, hydroxyl, carboxyPCT/US2009/050537

pyridyl disulfide, and Nhydroxysuccinimde; [0207]R is

H, Cl-Cl12 al kyl, or C6-C20 aryl; [0208]R and R2 are

i ndependently selected froman am no acid side chai n;

on{l%@e‘%] &Jap&ynse@ic%ﬁltr@fi from-(CL-Cl2 al kyl ene)-, -(C2-C8
al kenyl ene)-, -(C2-C8 al kynyl ene)-, and - CH2CH20) n-,
[01[1@210] mPaglcglagy p@fer@ﬁ@ompq@dq_oﬁfgr@la (Ia) are those wherein the spacer

grohlg%%ﬁl%]%%éﬁbé% ine derivatives of forrmula Ilc include
t u

e structures OHO i5.1.-,¢)
[0145] 1) -NH-, that is [-Z-],-T is derived from a carrier of the formula T-[NH;];,

wherein m is above defined;

[0146] ii) —S-, that is [-Z-]u-T is derived from a carrier of the formula T-[SH];,
wherein m is above defined;

[0147] ii1) -NH-D-NH-CO- wherein —D- is a C;-C¢ alkylene, C;3-Cg cycloalkylene or -
D-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 T-[COOH],, wherein m is above
defined;

[0148] iv) -NH-D-CO-NH- wherein —D- is as defined above or -D-CO- is a peptide
residue constituted from 1 to 4 amino acids having at least one free carboxylic group, that is
[-Z-]m-T is derived from a carrier of formula T-[NH,],, wherein m is above defined;

[0149] v) —-NH-D-N=CH- wherein —D- is as defined above and -D-N- is as defined
above for —D-NH, that is [-Z-],-T is derived from a carrier of formula T-[CHO],, wherein m
is above defined;

[0150] vi) -NH-D-S-CH- wherein -D- is as defined above or -D-S- is a peptide
residue constituted from 1 to 4 amino acids having at least one free thiol group, that is [-Z-]m-

T is derived from a carrier derivative of formula (V);

ST

[0151] wherein m is above defined;
[0152] vii) -NH-D-S-S- wherein —D- and —D-S- are as defined above, that is [-Z-],-T

is derived from a carrier derivative of formula (VI):

| X
H
N S’S\/\"/N TV
@)
m
[0153] wherein m is above defined.
[0154] In a further preferred aspect, the present invention provides an anthracycline
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k [0212]wherein Z-X is selected from H

[ 0213] Exenpl ary drug-Ilinker internedi ate enbodi nents
w@pothoegred a |1 c conprising an anthracycline drRgI/Isi009/450537

and a |inker-spacer unit include conpounds 50-53: 0

O OH=005o0w-,05 50 53

derivative conjugate or a pharmaceutically salt thereof of the formula (Ib):

AT

(Ib)

0]
N
op
0]
R; _n

[0155] wherein Ry and R, Z and T are as defined above and L; is a linker of formula
(VII) or (VIID):

0]

O
=N-N—L—(CH,)—n v .
=n-N—L—CH)—s— (Vi)

O H
[0156] wherein n is an integer from 1 to 9.
[0157] In this case, the release of the desired free anthracycline derivative can be

schematically illustrated as follows from the preferred conjugates of the formula (Ib):

/Z T
O OH O OH
LI o Q‘O‘ o
Ry O OH O E— R, O OH O
o) m o
N
N
O‘Q O_S:B
—m
- R2 R2

(I
(Ib)

0
0 0
H H
and [HZN—NJ—(CHZ)n—s—%—T or HZN—NJ—(CHZ)ﬁ-N;\,l
o Iz
m

[0158] Particularly preferred compounds of the formula (Ib) are those wherein:
[0159] a) [, is a linker of formula (VII) as defined above and Z is a spacer group
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[ 0214] Ant hracycline derivatives of formula Ilc include
the structure: o [0215]where Z is Cl-Cl2 al kyl ene.

WO 0R0BYHE2£Npl ary drug-Ilinker internmedi ate enmboRCTES1089/050537
of forrmula Ilc conprising an anthracycline drug noiety
and a linker-spacer unit include conmpound 54 (Exanple
3a): 0 OH00 54 [0217]Anthracycline derivatives of

thcgﬁgrula Ilc include the structures: OHO0 0) Gsm.,0

and where X is nal ei m de: [ 0219] Exenpl ary
WléWug | i ridbres defined geeyicander @bl ments of fornula Ilc

[0169MPr i's '1)3)915 defined above under point ii);

[0162] x) as defined above under point iii);

[0163] xi) as defined above under point iv);

[0164] xii) as defined above under point v);

[0165] xiii) as defined above under point vi);

[0166] xiv) as defined above under point vii);

[0167] xv) -S-D-NH-CO- wherein - D-NH-CO- is as defined above under point iii);
[0168] xvi) —=S-D-CO-NH- wherein - D-CO-NH is as defined above under point iv);
[0169] xvii) —S-D-N=C- wherein D and D-N- are as defined above under point v);
[0170] xviii) S-D-S-CH- wherein D and -D-S- are as defined above under point vi);
[0171] xix) -S-D-S-S- wherein D and -D-S- are as defined above under point vii).
[0172] Other particularly preferred compounds of the formula (Ib) are those wherein:
[0173] b) L, is a linker of formula (VIII) as above defined and Z is a spacer group
which is:

[0174] xx) as defined above under point ii)

[0175] xxi) as defined above under point xv);

[0176] xxii) as defined above under point xvi);

[0177] xxiii) as defined above under point xvii);

[0178] xxiv) as defined above under point xviii);

[0179] xxv) as defined above under point xix).

[0180] Another particularly preferred object of the present invention are the

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

\LTZ—Q
(re) R, O OH O (I'b)
o o
N N
O—Q O_Q
(@) (@)
R, R,
[0181] wherein L, L, , R; and R, are as defined above, Z is -NH- or a peptidic

residue constituted from 1 to 3 amino acids and Q is hydrogen atom, C;-Cg alkyl, C3-C¢
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an ant hracycline drug noiety and a |inker-spacer unit

i ncl ude conpound 55 (Exanple 3b). A synthetic route to
waeleugaoddipker i nternedi ate 55 from PNU- 159682 CQPAHUS2009/050537

car boxyl derivative 56 and |inker-spacer interenedi ate

60 is shown in Figure 7d. 0 55 [0220] Ant hracycline

derivatives of formula Ilc include the structures:

cyd Qeﬂymloc?e%gs]l%mpwnere Z1 is -(Cl-C12 al kyl ene)
| ar l'i nker internmedi ate enbodi men

[01 %l for mﬁl%P lplt]@s EBAPRT LAy uady oA Herparyi(lianand Q@cweé@lwsed
in a%P Aotk OB on E £cdH(1¥E nd BELYAEMERIFRATRAKG bR |
ER AND SPACE NTS [ 0223] Bet a- gl ucur oni de
[0183Inker s Pg@th%@%ﬁlm%lyamfpmwasaﬁﬁcqm@u suee e cengouby of
tr cl eavage by beta- gl ucuroni dase
for?&ef??’gg evfmegﬁ? %%06) Bi oconj ugate Chem 17:831-840;
[01%¢) 2007/-0149B8 of foFmalagdl at (IVinkage of
bet a- gl ucuroni de rel eases a phenglic hydroxyl on the

aryl ring, potent| ating "sel fc')  ati on" and
1, 6~¢l oy o f the ben bonyl group.
o (Ila) (IVa)
v k
[0185] wherein v and k are as defined above;
[0186] or a residue of formula (VII) or (VIII) as defined above, characterized in that n

is an integer from 2 to 5.
LINKERS AND SPACERS

[0187] 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 moicty (D) and an
antibody unit (Ab) to form antibody-drug conjugates (ADC) of formula Ic. The linker (L)
may be stable outside a cell, i.e. extracellular, or it may be cleavable by enzymatic activity,
hydrolysis, or other metabolic conditions. Antibody-drug conjugates (ADC) can be
conveniently prepared using a linker having reactive functionality for binding to the drug
moiety and to the antibody. A cysteine thiol, or an amine, e.g. N-terminus or amino acid side
chain such as lysine, of the antibody (Ab) can form a bond with a functional group of a linker
or spacer reagent, drug moiety (D) or drug-linker reagent (D-L).

[0188] Many positions on anthracycline derivative compounds may be useful as the
linkage position, depending upon the type of linkage. For example, ester, amide, thioamide,,
thiocarbamate, or carbamate linkages may be formed from the hydroxyl group of the
hydroxymethyl ketone at C14; ketal and hydrazone linkages may be formed from the C13
carbonyl group on the drug moiety; amide, carbamate, and urea linkages may be formed from
an amino group on the drug moiety D; and various alkyl, ether, thioether, disulfide, and acyl
linkages may be formed from the phenyl and aryl rings on the drug moiety by Friedel-Crafts
type alkylation and acylation reactions.

[0189] The linkers and spacers are preferably stable extracellularly. Before transport

34



[0224] An exenplary valine-citrulline (val-cit or vc)
di peptide |inker reagent having a nal eimde stretcher
waedoaopat a- am nobenzyl car banoyl (PAB) sel f - i nP@il/E5300%050537
spacer has the structure: [0225] where Qis Cl1-C8
al kyl, -0-(C1-C8 al kyl), -halogen, -NO2 or -CN;, and m
is an integer ranging fromO0-4. [0226] An exenpl ary
or d%‘ﬁeer!y Yisi6 Meél), tidl BERSdydRud ¢l K%Ete (&BO% ﬁtprﬁ@l’éblﬁ}gtagle and remains
an

mal el m de stretcher uni t p- am nobenzy
intagp i thearsibady ipmaigs Hplead ty metdﬂefdﬁmﬁfé phe b%%feé%ar%elﬁ? elitpige the
tar%ggcﬂ?giﬁg 8'% cle%edaalt son(ele(%ﬁga)cloﬁﬁa'i@inﬁ% t‘ﬂ@ cél?tAl?éf?ectlve linker

he structure:

wilf: G2 Bm]nm@m smcrﬁq tsnmmowrﬁ@m &@wtﬂhquyl (11) @jlcrvs ingpcafiglar
del@lel%fydf ’thencggjélg}té %%rgé o e%yr; gm) Qﬁljﬂ%ﬁ%& %jlhl%tacqu c. ’clem [Mtil

the' bg@hgatfr Iyl deligerbd oridemSportMNBAtsgrrgRAR site; and (iv) maintain a
cyt%%é%&ﬁ{pgﬂﬁggf?&y?r ab%/go%{ap 1% n%ﬁ%c)[ of t%g Slﬁﬁlja?f'ch%%gerrﬁzatg\% darﬁlg moiety.

€ Cconj uga
Stabili§B8df)the]JADViahy t@mmnur@cﬂbﬂs’t&déﬁ&nal@mkteahﬁaquey sieh agnass

spe&t%(%gggy, IJIPLE(E and the separatlon/ ana§151s ﬁe%hmc%se 146&11/[%345;

[0190] Covalent attachment of the antibody and the drug moiety requires the linker,
and optional spacer, to have two reactive functional groups, i.e. bivalency in a reactive sense.
Bivalent linker reagents which are useful to attach two or more functional or biologically
active moieties, such as peptides, nucleic acids, drugs, toxins, antibodies, haptens, and
reporter groups are known, and methods have been described their resulting conjugates
(Hermanson, G.T. (1996) Bioconjugate Techniques; Academic Press: New York, p 234-242).
[0191] In another embodiment, the linker or spacer may be substituted with groups
which modulate solubility or reactivity. For example, a sulfonate substituent may increase
water solubility of the reagent and facilitate the coupling reaction of the linker reagent with
the antibody or the drug moiety, or facilitate the coupling reaction of Ab-L with D, or D-L
with Ab, depending on the synthetic route employed to prepare the ADC.

[0192] Nucleophilic groups on antibodies include, but are not limited to: (i) N-
terminal amine groups, (ii) side chain amine groups, e.g. lysine, (iii) side chain thiol groups,
¢.g. cysteine, and (iv) sugar hydroxyl or amino groups where the antibody is glycosylated.
Amine, thiol, and hydroxyl groups are nucleophilic and capable of reacting to form covalent
bonds with electrophilic groups on linker moicties and linker reagents including: (i) active
esters such as NHS esters, HOBt esters, haloformates, and acid halides; (ii) alkyl and benzyl
halides such as haloacetamides; (iii) aldehydes, ketones, carboxyl, and maleimide groups.
Certain antibodies have reducible interchain disulfides, i.e. cysteine bridges. Antibodies may
be made reactive for conjugation with linker reagents by treatment with a reducing agent such
as DTT (dithiothreitol). Each cysteine bridge will thus form, theoretically, two reactive thiol
nucleophiles. Additional nucleophilic groups can be introduced into antibodies through the
reaction of lysines with 2-iminothiolane (Traut’s reagent) resulting in conversion of an amine
into a thiol. Reactive thiol groups may be introduced into the antibody (or fragment thereof)

by introducing one, two, three, four, or more cysteine residues (e.g., preparing mutant
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U520030130189; U520030096743; U56759509;

U520040052793; U56218519; U56835807; U56268488;
wWQZR0080248194; W98/ 13059; U520040052793; US6BTINGSHNI/050537

U55621002; U520040 121940; Wp2004/032828). O her

exanpl es of self-inmmol ati ve spacers besi des PAB

include, but are not limted to: (i) aromatic
ant{B@HﬁEQéUﬁ%san dhe 8 Bor@ In@@hatmlc[c,ﬁélhé/arﬁinma&a Festdded) NESPAB

g]roug such as 2-am noi m dazo met hanol derivatives
20 X0 t%cheS(eg}glgga)nnglagtéhogles ki introdyedign of gepgtive gysgez@qammo
ac1&sh' azol es US 2005/ 0256030), mnultiple, elongated PAB

units (de Groot et al (2001) J. Og. Chem
[0183: 8815-I8830e crabrdinaentshe Luﬂwlplms aTepaityrobielsentibegrow which is

AN I

o B e B G v onan
antieildimclodn duteydngllipgicd fo slsd@hvdasn@slmsttq cetboayl gacnms The

ol ULl NSRS 30k LA R S

antbodssnd fotnedl cd&latﬁylt:lbammo @ dntibadyduniti 3sefubiizlcdplilic gionps on a

tormet.a 972).J. .Anmer.. Chem C., .
i ShETR by Bt Bl it B Aot T irazine,
thids&bdatone, lﬂytl?aaine cdrB&Q))atel ancﬁirg].hyij%ﬁﬂ& Tﬁﬁ ek&@obhilic group on an
Imnatilon o am ne ont n S that are
o b PR Sr oy St ety Lel: | (368%) 1. hed.
[O@qem 2Nutphiliasus e BX@APic8Sindlhides Bhtfard KOTThAGA W€amine,

acers _useful in ADC. [0229]Linker r ea%ent s usef ul
thlql&fydf%l BYRY%%9Xla%eulgyd&96ﬁ]euf§5>§%%10%fk>a@ﬁ% Vifoeng sasppxylate, and
aryl(g%Bﬂakﬁgg ca%zﬂﬂe B‘H{%acltlh%lc)t B EQRialBMIESR wﬁh’%l@etrc%m groups on
MPBH, SBAP, SIA, STA

hrﬂsmwtlg\mdl linkgn reageptpinsluding) frctixmstersyich as NNPssters, HOBt
ety |hfal‘3fd}ﬁ§bes SHl Q&d ﬁﬁ@s (DGR My 1 ARFS WidhQg %«ﬁ;etaﬁﬁ&s

succi nimdyl-(4- vinylsul fone)benzoate),
(111) aidﬂhu isnkptaics campbeilrand enal@mgle sraips. DTVE, BMVB, BI\/DB

’Bl“gg |6, .i. i 1o acid units.

[015 gl\/{ PEO) ?ﬁe}s’a(%zlp%fl,sble;@ f}‘dsé'”c? ?} 5‘?{1}%&/“ etﬂﬁ)lr%/%gég %/go?t

Per(tiBh/[iﬁl’aD)a)gentMasclbﬁ Eemraidyeelid plasé yr lawad phakd syntheonmethods (E.
r Cned Tg fIbEg 8'139 S IVrg)ﬁm'ie lThe%nP %C(:lggg) Acagémlc Press) that are

and o er reag suppli
We]HSkSCWEﬂ mlt]m fikad bﬁ&g&dﬁ Gemlskrgvintihdingit- B@crcﬁ[mntstrp(Gﬁsefr ce

MRSt R s TSt 7 hfefaechr SRl ne o d fesis.
AlanIR. eﬁmdc atgmg, pp 189- 3158;1 uemFmad/HBrrUczmemurry emldi & hhdNoble, R.

ncti onal rousbeS|dsrmI h are
(19%{13{3%15/@1% paptide ¢ fhgfl 5&1&1}& oﬁucgﬂené/ﬁ'flq%cé{@ar onyfammo acids",

Int INPEPtAE YokdiMR eI 851 ¥R 1 4 Conchinla@toiMite@tsynth@lizet dudk €1 the Rainin
i ntermedi ate i nclude i odoacet am de, bronpacet ani de

Symphiepy Pjide divplesizgr dupeindechigfasicsyinc-of wiip i, or Model 433

(Aﬂp%@&‘ﬁﬁﬁ fi&ns, pOGricsQt Ohpcyanate.  BMPEQ) 2 BM PEO) 3
[01&;5]230] her |i nker rea?ents are:

succi Aixamalpy. amip@agid ke inelndn) péineraideattBpqPP) tetrapeptide
AHHEIHAE ”Egéfﬂp'l (5o Pirdel Shehdl LRiiR0- H{ll‘ﬁﬁé 2k Sal(cRE RRmine-
o &r ggﬁon et a3(19%)[)89 eFochem 1. 1 73: 72??7373, E e
phosle leintii fafy gla@hQ)NEp;ng]am tdmrélﬂwpglude: glycine-valine-citrulline (gly-
( o ? |
vl b DY LB R hind TP RA AL 0 bbb an
amihio rreit fipkeradmponentiatiedHbiye, ocanting etesle tasw(fl$ arcthin@samino acids
ancf:i I}oﬁltjn%rué qige(ﬁ(cj%‘relslg é'lrgll%rg gézlgéhalcg%sdslc des @rl}l% hAmlnogcld linker
COIZ(l[]ib-na]ZtS cobenizgdyibcl ahé nﬁnmdedmmthtm) s,elebm\mycfbmymmm cleavage by a
derivatives (such as
bi s- (p-di azoni unbenzoyl) - et hyl enedi am ne),
di i socyanates (such as tol ugne 2,6- diisocyanate), and
bi s-active fluorine conpounds (such as
1,5-di fluoro-2, 4-dinitrobenzene). Useful I|inker
reagents can al so be obtained via other conmerci al
sour ces, such as Nblecular B|OSC|ences Inc (Boulder

N~ o o - o o - o



pol ycl onal and nonocl onal anti bodi es, proteins or
peptides of natural or synthetic origin. Carrier
w@onpowes T-NH2, T-COOH, T-CHO T-SH, (V) or BGA/YSA0®050537
suitable for conjugation with anthracycline derivative
conpounds. Carrier noieties may be derived from
pol ycl onal anti bodi es rai sed agai nst tunor associ at ed
parB&\lldr@8 AT es Ofor ELaBIRTR AR ARALiaRA bERAM, @Sth&sHB, MQadd®D, or a
anti gens preferentially or selectively expressed on
plagrgigFoteass-| popul ati ons; or from natural or reconbi nant
[01DFPL i desy o Q&Qtsﬁb @ﬁdn%rmcgﬁd%%&e o%gﬂ{gsnaﬂfrﬁ%ﬁﬁsex%l i &l ﬂn)ﬂor
or selectively binding to tunor cells; om nat ur al
amiyp agih Mdeltqnelaml&vméwr@ng:wmp e¢id araleds. sish proditpyliing. pemino acid
l; t [ .
Sldtpgﬂ ?/Ig nlfghﬂfp %r%gén mefh 1 ¥s%§1% 1 isgtb s@c %gg PI?H , opr ot her

anal ogues a efivatirve
hyqportypereyl. &Hﬁ}beﬁﬁﬁaHI@ﬁf@ﬂz@@h%Haﬁ@Ht@@NHz, -CH,COOH, -

Hqﬁ kﬁﬁq ?lve roﬁ?ﬂl@%ﬂﬁﬂﬁk%xyp ?ﬁ%ﬁﬁﬁggglgﬁide

(cmzbmmoelég (CH2)3NH@@@k(cwmmmmNHmHgs(CEH)MQnoit & P.

R BRI (R e opsd SRBORER ns

CHmHﬂPMDBHM{gz-pwdglmamypm -pyralyusahyl, 4asrit@dmgetRojhenyl,
l.un tlssue R. Duncan et al.

car fo
Cyc%ﬁgﬂaa[ "63:“ afe VRS ™S mpat i bl e Pol ymers, Vol 4,

July 1989. The carrier portion may b so derived

from tions of the ahove nentloned i des or
%)J/g@ obt ai ned
s\ G b

NA t echni ques.
, pl es of the above
nti oned anti bodi es and o respectlve possi bl e
t herapeutic applications are: anti-T-cell antibody
T101 (Raoyston, |. et al., J. Immunol. 1980, 125:725);
jant if- C @ ti bod(Ort ho) CRL 8000 cronic
Nuhet WA C | euk 7 anti £CD ti body IgGl
i britunomab, (Theder, C. 'P. "et “al.” Bi ot echnol ogy
Annual Revi ew 2604 non- hodgkin's | ynphoma); anti-CD33
anti body huCD33, (Drug of the future 2000 25(7): 686
acute mg&hpi d | euke ; antic-transferrin receptor

ant | zoo@ QHMTC@CF%_—Q 1 gvani an and ot her
j(u ; nt|- | anomd"ant i body Ao@ 27 (Bunol, T.
= al ., Proc. Natf. Acad. Sci. YA 1982, 79: 1245

nelanonas) anti-carcinoma markers Rntibody such as:
[019@]t I - CE&Vﬂ&l]tﬁe Mend deif e ks i cqa&)other than hydrogen (glycine), the

anti-al pha-fetoprotein OM 3-1.1 ATCC H % %i %

carbayraero s hich 18 wIiBEC(dEds! dhtioris atterhedl.is ireh Each Brrborgatom to

8 I . r
o BRRGEER e e afle RS SRLERATONE 17 BRI R) Bnfiusdion,
or amatdmiowaxtiugn Drw binkeo reagentst migotys l@xﬁBalﬁlqﬁﬂéﬁ@HﬂB)um #agemic, or
JiadD tl-ggeast carci noma anti body HMGE- anti gen
Ud-Pirak, E. et al., Cancer Res. 1988, 48:3188),
[0199]t I - b| dal d&rmplzﬁy einbodimedtGamih dcikidel2haibs aietseladted fréauthose of

nauérﬁ 2}11616189 nl'%? thg}no aﬂﬁf H%c]]fif{] %alagltmeA? ar%% | %F){%qhe@fcl:gce%c acid, 2-

amfabinpieayladic adiogygizial) 3Spa291gﬁr2:) aspdrlic aaa Gotkia s, glpanme atsamic
%Eitrlc nt|- r st ti.body MLN591 Henry
aci NS 151 ucne% gllne & pneﬂnozlwﬂfno& apes @henylalanlne
prollR¢, RONR: ﬂhﬁe%ﬁﬁ@ tt@f?%pﬁ’zﬁp%&@ﬁrﬁ Gﬁﬁ@ qxémmobutync acid, o,a-dimethyl y-
[ 0234] Represent ati ve exanpl es of the above menti oned
amgobwiyic fcak Bdrdmathg] promebuigricdcidatmithiak, ad citedmeiCant
origin are FG-, EGF, PDGF, TG~ ALPHA , ALPHA - M5,
Interleukins, Interferons, TNF, nelanotropin (NMSH),
Mcn2 etc. The carrier T-CHO is preferably derived from
pol ycl onal or nonocl onal ani’ bodi es having the
carbohydrate noiety, preferentially located in the Fc
region, selectively oxidized to al dehyde groups by
means of chem cal or enzymatic nethods, as described
in US 4671958 [0235]The antlbody uni t (Ab) of Fornula




[ 0240] Anti bodi es conprising the anti body-drug
conjugates of Fornmula Ilc preferably retain the
wa@piigen2dbi ndi ng capability of their native, WCTUS0pE050537
counterparts. Thus, antibodies of the invention are
capabl e of binding, preferably specifically, to
antigens. Such antigens include, for exanple,
t unor - agyooG AR ERNNTERNSE NI MK, cell surface receptor
proteins and other cell surface nol ecul es, cel
[02801r Vi ValThe e?;léhtadnqwudea@h@rliﬁqkelcleiekmam&siJgemaito't @dh]ugatlon to
regul atory factors, no ul es associ ate
Progeing; pepﬁﬁamdam%q%ﬁﬁeé?%dc% TRlehimsrBgtacr Hlﬁwl}‘f‘? ah%ﬂﬂvrﬁcychne
dmkgﬁvgdﬁﬁﬁﬁﬁkdﬁ&p|Opnent or differentiation,
| ynphoki nes, cyt oki nes, nol ecul es |nvoIved in cel
cycle regul ation, mhnecl-€Z)} AP0 Uéc)in vascul ogenesis
and nol ecul es associated with (for e.g., known or
[028Llispect edhetein Soiis sdldwtdgrdnuthe tsirgataky: y to) angi ogenesi s.
The tunor-associ.at ed antigen may be a cluster
differentiathon ctor .e., a CD protein). An
antigen to which an antlbody of the invention is

capgbl g, of bi\f¥f ng may be er of a subset of one
of e above neq%ﬁoned cat g gln t he ot her
i . cat egory r
s/ @ togens t ha |ﬂ@m characteristic
(w espect to the anii gg i Aterest). [0241]1n

(%neDenﬁﬁdonent t he antPbody dﬁ*a@tlbody drug

conj ugat e (ADC) of Formula Ilc sBecifically binds to
a receptwf ncoded by an ErbB gﬁézg The anti body may
bi nd spe i £, y to an ErbB rg o) -8€l ected from
EGFR, HE R3]l and HER4. The ADE ngy sipecifically
bind to the Q@cel | ul ar donmai n (Eg%h/éf t he HER2
receptor and iBthIt the growm h of tur®r cells which
over express HER2 receptor. The antlbéay of the ADC may

[OZDH a m)Wﬂfékdlﬁ@{)va@nﬁﬂeb@(ﬁyatesehﬂattaahrﬂéiﬁ tgle nonocl onal
a chinmeric antib or ahurmnlze

lﬂzﬁﬂtu bod}ISAhﬁlafffﬂ?ﬂPcz%ﬁaﬁrN y MR e —hupipleps-1- NRn(Co-

B e T

§~()‘s-frhe ant i body may*be an anti body fragnent, e.g. a Fab
Pﬁ&8~" 0742 Anti bodies in Fornula Ilc
ant i bQ drug ¢pnjugates (ADC) and which may be usef ul
in the treatnment of cancer include, but are not
limted to, antibodi es agai nst ceII surface receptors

d tunor- aSSOC|ated anti gens e, Such
één - a§So0 i ated R S are the art, and
daﬁ’b prgpa¥e o 6e3 tlng antlbodles usi ng

nmet ho nd i nfOrmati |ch are well. known in the
art. In attenpts to discover effective cellular
[0204r get s Where thaweer ligs aglivetitbe aindhmdnes tagynt ardeSeadcher s

02So: S addoen b Bahhd AIET Rat AR s RO RPNy o

nggﬂgeaﬁnggau&messurface of one or nore particul ar
type(s) of cancer cell as conpared to on one or nore

nor noncancer ous? ce ten, such

I (&
tungf>a§ mep QWJd re abundantly
expressed o E rf ace ch cagger cells as
conpared to on the st fa e of the non-cancerous cells.
The identification of such tunor-associated cel
surface anti gen pol ypeptides has given rise to the
ability to specifically target cancer cells for
destruction via antibody-based therapi es.
[ 0243] Exanpl es of TAA inclutfe, but are not limted to
t he Tunor-Associ ated Antigens (1)-(36) |isted bel ow
For conveni ence, information relating to these
antigens, all of which are known in the art, is listed
belom1and |ncludes nanes, aIternatlve nanmes, Genbank

o - Y Y | Y Y 2 Y r 1161 -



NP 036581.1; NM 012449 1 [0247](4) 0772P (CAl 25,
MJC16, GCenbank accession no. AF361486); J. Biol. Chem
WQZ80p@aY4 27371- 27375 (2001)); W2004045553 ( CPEi/ms2049/050537
W200292836 (Claim6; Fig 12); W200283866 (C ai m 15;
Page 116-121); U52003 124140 (Exanple 16); U5200309
1580 (C aim6); W)200206317 (A aim6; Page 400-408);
Cr oss- referenc 501467; AAK74120. 3; AF361486 1
[ 0248] (5) RPF ( 211\7‘5 N, SMR, megakaryocyte
pot ent gat i n ctor sot hel i n, Genbank accessi on no.
NM 0058 Ya UChI N, et aI Biol. Chem 269 (2),
805 19 4) roc. Natl. Acad. Sci. U S A 96
(20) 31- 536 (1999), Proc. Natl. Acad. Sci. U S A
93 (1) 936- 140 (1996) J. Biol. Chem 270
(37):21984- 219 (1995)) W)2<903101 3 §C aim 14);

(200210225 m 13 Page 28 vwzo 2101075
(A ai mgh, Pa 8 sod ; \JoR g 0-321);
941031 _( Page 52- 57) o§s IRef enfes: 601051;

NP_D058 4 2\ NM 005823 1 [0249](6) Napi 3b (NAPI-SB
NPT® | b, 5LCBEEA2 solute carrier famly 34 (sodium
phosphatcé) menber 2, type Il sodi um dependent
[02p&10sph abelstarrad&ﬁ@@fuharonaltgr@qﬁb&eﬂed acmasséigidentiol NMino,
006424); J. Biol. Chem 277 (22):19665- 19672 (2002)
broeaé%Pnt@gene@lmte Jadde éndre?i@ggjboxrﬂepwyl disudfide, and Ny
hydrd:89&%inBhRehem Bi ophys. Res. Commun. 258 (3):578-
582); WD2004022778 (Caim?2); EP1394274 (Exanple 11);
[020120021 005 35 CiF by 8F CP&geard26) ;. EP875569 (Ol ai m 1!

D 0nodahs™ R AP i pPh Dy SRR ogpoin,

[02099- 140)Z iGessd fremer( Enaasalkibid)6042:1 Ty a]klEh}(Dﬁﬁ}lrlH(lz Cg
NM 006424 1 50](7) Sema 5b (FLJ10372, Kl AA1445,
alkypylops by gnd Eggbl&é%zé)SEI\/AG, Semaphorin 5b H og, senmm

[oqug]mal N, n$RWASH It Moakespendi n repeats (type 1 and type
e), t ransmenbr ane domai n (TM and short

l02é§/lt opI adHitragysheg derivetbenaiiarylnjic spludaiRsinKuSEcessi on
no. ABO@O868|) Nagase T., eta! (2000) DNA Res. 7

: VO 2 @OQQQ? %Q%rrm 1); W2003003984
pszl Page 50); W200188133
N AT f0e 13 ©58): W2003054152 (d ai m 20);
W)203114 B (Cl aim 11); Accessi on: Q9P283 EMBL;

52009/ 050537 [0251] (8) PSCA hl g
(2700050C12 k,J.C530008016Ri k, RI KEN cDNA 2700050C12,
Rl KEN cDNA 270.00%&2 gene, Genbank accessi on no.
AY358628); Ro (2002) Cancer Res. 62:2546-2553;
US2003129192 (Qd aig 2); US2004044180 (C aim 12);
US2004044179 (d ai m™11); US2003096961 (Cl ai m 11);

[02U520032 3806 ZE})(asmpleeteEB)‘rpmV\DZOOSlOS758 (daim12);
U82003206918 ( Exanpl EP1347046 (Claim 1);

W2 8 (C a )I)A%(OSS ref erences:
a: 82 78 8991. 358628_1 [0252] (9) ETBR
do

( Endot hePi n type B Peceptor Genbank accessi on no.

|
02, RS R GOR My O PR i Smoring
an BitkapdyyEne dRes molconandn. llnk&&pa&ﬂ8n125151udé.&9ﬂp0u1@d5860 3.,
etal Jpn. Grc. J. 56, 1303- 1307, 1992; Arai H., et
al J. Biol. Chem 268, 3463-3470, 1993; Sakanoto A.,
Yanagi sawa M, eta! Biochem Biophys. Res. Conmun 178,
656- 663, 1991; El shourbagy N. A, et al J. Biol. Chem
268, 3873-3879, 1993; Haendler B., et al J.
Cardi ovasc. Pharnmacol. 20, sl-$S4, 1992; Tsutsum M,
et al Gene 228, 43-49, 1999° Strausberg R L., et al
Proc. Natl. Acad. Sci. U S A 99, 16899-16903, 2002;
Bourgeois C., et al J. din. Endocrinol. Metab. 82,
3116- 3123, 1997; Ckanoto Y., et al Biol. Chem 272,
21589- 21596, 1997; Verhei | J B., et aI Am J. I\/bd

~  a A NN P P —— P Y. _I_L o [r— o, 1



accessi on no. AF455138); Lab. Invest. 82
(11):1573-1582 (2002)); W2003087306; US2003064397
W@ @124 Fig 1); W200272596 (d ai m 13; PagePGHUSHNY/050537
W200172962 (G aim1; Fig 4B); W?2003104270 (O aim
11); W2003104270 (d aim 16); US2004005598 (C ai m 22);
W02003042661 (C ai m 12); US2003060612 (C aim 12; Fig
10)' V‘DBOO@Q68220(CJ al m 23 F| g 2) o W200216429 (C aim
O

2655488;
38 1 [Jo2 5] 12} Tr pMt (BR22450,

] RP transi receptor potenti al

catipon ohamneg " subf amly M rrerrber 4, Genbank

accessi on n@M_Olm%); Xu, X. Z., et al Proc. Natl.
S

Acad. Sci. @ SHA. 98 (19):10692-10697 (2001), Cell 109
(3):397-40¢ 0g J. Biol. Chem 278

(33): 30813- 30@;&&/ 03)); U52003 143557 (Cl aim 4);
W200040614 (d aim 14; Page 100-103); W200210382
(Claim1; Fig 9ApP V02003042661 (Cl adgm 12) ;

W0200230268 (O aim 27; Page 391); U52Q032 19806 (Ol ai m

4) 32794 ;lné14 Flg g -D);

Cr o srefrices,; 60M0§. 2; NM 017636 1
[ 0266 13) R P C@k( O TDGF1,
terafocg oAm- der i ved grovvth fact%r Genbank

accessi on no. ONP 003203 or NM 003212); Ciccodicol a,

A, et al E . 8 (7):1987-1991 (1989), Am J. Hum
Genet. 49 (3 5 5- 365 (1991)); U52003224411 (daim1l);
WD2003083041 ﬁﬁne 1); W2003034984 (d aim 12);
W200288170 ( 9; Page 52-53); W2003024392 (Caim

2; Fig 58); Wl)200?516413 (G aim1l; Page 94 95, 105)
WD200222808 (daim?2; Fig 1) U55854399 }Exarrpl e 2;

Col 17-18); U55792616 (Fig ; Cross-references:

M M 187395; NP_003203. 1; 03212_1 [0257] (14) CD21
(CR2 (Conpl emntOWN r C3DR (C3d/Epstein Barr
virus receptor) omlNnHs. 737 nbank accessi on no.
I\/IZ6OO4)o Fﬁlsak et al (1989) J. Biol. Chem 264
(4) 215~ 21R5 %i8HJ. J., et al J. Exp. Med. 167,
104 /1ddpor e M et al Proc. Natl. Acad.

Sci . 9194-9198, 1987; Barel M, et al Ml.

. 84,
Innuﬁ&lo 38H $025- 1031, 1998; Weis J.J., et al Proc.
Natl. Acad. S§i. U S. A 83, 5639-5643, 1986; Si nha
S K, et al ¢19%3) J. Inmmunol. 150, 5311-5320;
W2004045520 e 4) U52004005538 (Exanmple 1);
w02003062401 = !f%rgg9 W2004045520 (Exanple 4);
W09102536 (Fi ¢° W)2004020595 (Cl aim1);
Accessi on: PZOOZSKOcn3866 Ql4x12; EMBL; M26004,
AAA35786. 1. [0258](15) CD79b (CD79B, CD7913, |1 &b
(i mmunogl obul i n-associ ated beta), B29, Genbank
accessi on no. NM 000626 or 11038674); Proc. Natl.
Acad. Sci. U S A (2003) 100 (7):4126-4131, Bl ood
(2002) 100 (9):3068-3076, Muller et al (1992) Eur. J.
| mmunol . 22 (6):1621-1625); W?2004016225 (claim2, Fig
140); wW2003087768, US2004101874 (claim 1, page 102);
W2003062401 (claim9); W200278524 (Exanple 2);
US2002150573 (claim5, page 15); US5644033;
W2003048202 (claim 1, pages 306 and 309); WO
99/ 558658, US6534482 (claim 13, Fig 17A/B);
W)200055351 (claim 11, pages 1145-1146);
Cross-references: MM 147245; NP 000617.1; NM 000626 1
[0259] (16) FcRH2 (I FGP4, | RTA4, SPAP1A (SH2 domain
cont ai ni ng phosphat ase anchor protein |a), SPAP1B
SPAP1C, GCenbank accessi on no. NM 030764, AY358130);
Genone Res. 13 (10):2265-22%0 (2003), | munogenetics
54 (2):87-95 (2002), Blood 99 (8):2662-2669 (2002),
Proc. Natl. Acad. Sci. U S. A 98 (17):9772-9777
(2001), Xu, MJ., et al (2001) Biochem Biophys. Res.
Conmun. 280 (3): 768- 775; V®2004016225 (Cla|n12)
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[0263] (20) 1L20Ra (1L20Ra, ZCYTOR7, Cenbank accessi on
no. AF184971); Cark HF., et al Genone Res. 13,
wQ@285/0@a70, 2003; Mungall A J., et al Nature 4BSI/US2009/050537
805-811, 2003; Blunberg H., et al Cell 104, 9-19,
2001; Durnoutier L., et al J. Immunol. 167, 3545-3549,
2001; Parrish-Novak J., et al J. Biol. Chem 277,
47517- 47523, 2002 Phetsey S , et al (2003)
Bi ochem stry 42:12617-1262 hei kh F., eta! (2004) J.
| mmunol o 132, 20069010; BR1304274 (Exanple 11):
U52004005320 .:pI@HS); W2003029262 (Page 74-75);
' aim 2; Page 63); W200222153 (Page
< 52602 2%%6 (Page 20- 21); \W200146261 (Page
57-59) ; OW200146232 (Page 63-65); W9837193 (d aim 1;
Page 59) cession: QQUHF4; QBUWA9; (PO65H8; EMBL
AF184971; AAB 20 1. [0264](21) Brevican (BCAN
BEHAB, GEnba 9§z|on no. AF229053); Gary S.C., et

al Gene 256, 139-147] 2000; Cark HF., et al Genone

Res. 13, 2265- 003; Strausberg R L., eta! Proc.

Nat|. Acad. Sci. UaS A. 99, 16899-16903, 2002 U52003
186372 (Cl aim 11)7 U52003 1863%3 (Ol aim 11):

(02520031 Ml%lcy@ﬁl@deﬁﬁ\vﬂtwefbﬂfoﬁﬂﬁla 52003 thkk8dddre( A ai m
1; Flg 52) U52003 119126 (daim1l); U52003 119121
(d aj : U5200% 119129 (Ol aim 1); U52003
119130 AQaim 2008 $19128 (Claim 1; Fig 52);
52003 @ oai m 1)402003016475 (Ol aim 1);
W20p20763% (d ai m 1);°[0265] (22) EphB2R (DRT, ERK,

Hek5© EPHTS Jyro5, Genbank accession no. NM 004442);

Chan, J. andé%ig , V.M, Oncogene 6 (6), 1057-1061

en

(1991) Onco 10 (5):897-905 (1995), Annu. Rev.
Neur osci . 2130 (1998), Int. Rev. Cytol.
196: 177- 244 (®6R))q W2003042661 (C ai m 12);
W200053216 (C ai g 1; Page 41); W?2004065576 (Cl aim
1); W2004020583 (CTlaim9); W2003004529 (Page
[02188- 132)ynMD2AGO532 Lkylceb ai m 1; Page 42);
Cross-references: NlNl600997 NP_004433. 2; NM 004442 1
[OZF@266] ( ZB3pmplpabEg gy icrashipgsRbAdEEES 06 e e comprising
SRR druéjﬁi%g: AOHOARIS LR %)smd %&@ﬁﬁ&@ca le.3a)
(G a'm 11); 04000221 (Fig 3); 2003 165504 i m
; 03012414n ( Exanpl €2 2) ; U52003065 143 (Flg 60);
S IR e 299); U52003091580
@Q21018 aim6; Fig 10);

( ; ¢ig 7b); W200202624 (C ai m 13;
Flg/QA-QB)OHU62002034749 (Gl ai m54; Page 45-46);
W200206317 anpl e 2; Page 320-321, daim 34; Page
321-322); 00R71928 (Page 468-469); W200202587
(Exanpl e 1) Fivg 4y,\W200140269 (Exanple 3; Pages
190- 192); V@Zﬁﬁ@é@; 7 (Exanple 2; Page 205-207);
W2004053079 (d aian 12); W2003004989 (Caim1l);
W200271928 (Page(kss 234, 452-8%3); WD 0116318;

02267 ( S ESELREOA 51 Bl S iEhln AR BRECUT SO

nbank ‘8ctessi on
Proc. Natl. Acad. Sci. U S. A 95, 1735-1740, 1998 GU
Z., et al Oncogene 19, 1288-1296, 2000; Bi ochem
Bi ophys. Res. Commun. (2000) 275(3):783-788;
W2004022709; EP1394274 (Exanple 11); U52004018553
(G aim17); W2003008537 (Claim1l); WZ200281646 (C aim
1; Page 164); W?2003003906 (d ai m 10; Page 288);
W200140309 (Exanple 1; Fig 17); U52001055751 (Exanple
1, Fig I'b); W200032752 (Claim18; Fig 1); W9851805
(Claim1l7; Page 97); W9851824 (C aim 10; Page 94);
W9840403 (Claim2; Fig 1B)4l Accession: 043653; EMBL
AF043498; AAC39607.1. [0268](25) GEDA (Genbank
accessi on No. AY260763); AAP14954 |iponma HVA C
fusion-partner-like protein /pi d=AAP14954.1 Hono
saplens (hunan) V®2003054152 (Cla|n120) V®2003000842



NP 001762.1; NM 001771 1 [0271](28) CD79a (CD79A,
CD79a, i mmunogl obul i n-associ ated al pha, a B cell -

W@ pEeidied protein that covalently interacts w RBEI/U§R009/050537
beta (CD79B) and forns a conplex on the surface with
g Mnol ecul es, transduces a signal involved in B-cel
differentiation); 226 aa), pl: 4.84, MN 25028 TM 2
[P] Ceng CBHOHDSQﬁE ql3—% Genbank accession No. NP

4. 10); 0 gggg , U52003 0228319; W2003062401

s%150 (claim4, pages 13-14);

36 etaim®3, Fig 16); W9207574 (Fig 1);

U55644033; dHazet al (1992) J. I nmmunol .

148(5): 1526- 1831; Muel ler et al (1992) Eur. J.

Bi ochem 22:4 -1625; Hashi noto et al (1994)
Innunogenetl 0 : 287-295; Preud homme eta! (1992)
din. Exp. M maun 90(1) 141- 146; Yu eta! (1992) J.

| mrunol . 148( 3:%37; Sakaguchi et al (1988) EMBO
J. 7(11):3457- 34640L0272](29) CXCR5 (Burkitt's

| ynphoma receptor 1, a G protein-coupled receptor that

[0218] act i \aad etieoX seld@X@e13 chenoki ne, functions in
| ynmphoc te.n1grat|on nd gunoral def ense, plays a role

in H V-3 erh@ P devel opment of Al DS,
| yng nelJ a): 372 aa), pl: 8.54
MA/ Gene 4 nosone: 11g23. 3, Cenbank

acce'5|un 0. :NP_001707.1); W2004040000;
W2004075426; 0U52003 105292 (Exanmpl e 2); U56555339
(Exanpl e 2); 00261087 (Fig 1); W200157188 (d ai m
20, page 269 ND200172830 (pages 12-13); W200022129
(Exanpl e 1\ pageq 152- 153, Exanple 2, pages 254-256);
W9928468 (cI@Fnil,Opage 38); U55440021 (Exanple 2,
col 49-52); W9428D31 (pages 56-58); W9217497 (claim
7, Fig 5); Dobner et al (1992) Eur. J. | nmunol.
[0229): 2795-ExéRBlaryBatelihicr alteralediabBH) diBic8E BEBrmdla Hc comprlslng
309: 773-779 [0273] (30) . HLA- DOB gBeta subuni t _of
an gythyagycline drag moistyeand adinkeresoaeen ymif Wekidepoppoupd s ﬁF&é@plgr%a> A
synﬁfeﬁ§ BRkStold ﬂk@r idfiticdlatt JRBAPRIL$IG632 €31 BArboRYL defyvaRe 56
MA/ 30820 TM 1 [P] Gene Chronpbsone: 6p2l.3, Genbank
anddkeis e iNgyempgpatg 69 1s1showy in Frgwpéfll e eta!l (1985) EMBO
J. 4(11):2839-2847; Jonsgson et al (1989)
Innunog@naﬁ4cs 29(?%\414‘413 Beck et al (1992) J.
{ 3: 4 --N44 ; Ptrausberg et al (2002) Proc.
9: 18899- 16903; Serveni us eta!
9-8766; Beck eta! (1996)
tal (2002) Tissue

J. M:Jl osmﬂ .5 255: 1- 13;
Anti gens 59: 2 519: W9958688¢(cl ai m 13, Fig 15);
U56153408 ( 35-38); U5597658d,,(cC 168 170) ;

US6011146 (Cof m'o\146) Kasahar ji_é (1989)
[

Im’runogenetlos-dQ(,b 66- 68; Kar®a roet al (1985) J.

Bi ol . Chem 260(26):14111, 9 1(31) P2X5
(Purinergic receptor P2X |ligand-gatet~Ni on channel 5,
an ion channel gated by exttdcellular AP, nmay be

i nvol ved in synaptic transm ssion and neurogenesi s,

deficiency may contribute to the pathopg¥8;§Iogy of
i di opathic detrusor instability); 422 a I :
MA 47206 TM 1 [P]. Gene Chronosone:. 17pl3. 3, Genbank

[023@cessi d¥ntiNgcychire dsoiyaiyes of) formya He inclyds g 7rugtERS et t |
418(1-2):195-199; W2004047749; W2003072035 (cl aim
10); Touchman eta! (2000) Genone Res. 10: 165- 173;
W200222660 (claim20); W?2003093444 (claim1l);
W)2003087768 (claim 1); W2003029277 (page 82)
[0275] (32) CDr2 (B-cell differentiation antigen CD72,
Lyb-2); 359 aa), pl: 8.66, MN 40225 TM 1 [P] GCene
Chronposone: 9pl3. 3, Genbank accession No. NP
001773.1); W2004042346 (claim65); W2003026493
(pages 51-52, 57-58); W?200075655 (pages 105-106); Von
Fbegen et aI (1990) J. Immunol. 144(12): 4870 4877
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I mmunogl obul in Fc domain that contains C2 type I1g-1ike
and | TAM domai ns, may have a role in B-1ynphocyte
walpdiheewaed i ation); 429 aa), pl: 5.28, MN 4692BCTINBE20029/050537
[P] Gene Chronobsone: 1g21-1qg22, CGenbank accession No.
NP_443170.1); W2003077836; W200138490 (claim6, Fig
18E-1-18-E-2); Davis et al (2001) Proc. Natl. Acad.
Sci USA 98(17):9772-97%7; W2003089624 (cl aim 8);
EP1347046 (claim 1); VQ2003089624 (claim7) [0278](35)
| RTA2 (FcRHS Innuﬁ thin superfam |y receptor
2

goci at ed put ati ve i nmunor ecept or
jles”in B tefl devel opment and
gepesi s, “afer egul at bon of the gene by
tran-IOuatB n: occurs in si;EﬁEYCeII mal i gnanci es); 977
aa)7 pl- 6.880MN 106468 T [ P] Gene Chronosone:
1921, (Genb accessi on No uman: AF343662, AF343663,
AF343664, Agg§§b65 AF369794, AF397453, AK090423,
AK090475, AL8341 7\1AY358085 Mouse: AKO89756,
AY158090, AY50 ~ONP_112571.1); W?2003024392 (claim
2, Fig 97); Nakayaym et al (2000) Bi ochem Bi ophys.
Res. Commun. 277(1)>124-127; W2003077836; W200138490
0265 ai M Snd Fhgre BBLCLAR, 2y RZTO) (36) TENB2 (TVEFF2,
onoregul in, TPEF, HPPl, TR putative transnenbrane .
lﬂzs%lot eoglEremplary drpgrlinlepr t%erﬂﬁ@aﬁembﬁ@wa@ of ferpalgiljeypopprising
an SR IifA&h fn%le dfaQlnkéSdhader it indi(de A2 cork@lnd
Accessi on: D55776, AAF91397, AAG49451 Ref Seq:
NP 057276; NCBI Gene F?3671 OM M 605734; Swi ssProt
QUI K5; (Genbank cesdisi on No. AF179274; AY358907,
CAF85726 @IF82482§§r§%EQO4074320 JP2004113151;
W208 PRQ0 n09§¥§TREP1295944 (pages 69-70);

4329) 200190304; U52004249130;
' U52004197325;
USZDQBZBZSQO 5 U52004005563;( U52003 124579; US 6410506;
us 66420061|:i§ne eta! (200p\CGenomics 67: 146- 152;
(

Uchi da eta! {(1 99) Bi ochem bphys. Res. Commun

266: 593- 602; ‘&ighet al (20000 cer Res.

60: 4907- 12; @wemke-Jones et al (4001) Int J Cancer

Cct 15; 94(2) 178-84. [0280] Furt rN@rQT?rred compounds
are the conpounds of formula (h )D (I"a) and
(I"b) reported as Conpounds 1- OTable 1 bel ow

Tablel[AntLZ]-T(l)An‘/EZQ( ) Conp

For mul a NH,
N
O &

[0223] Beta-glucuronide linkers between the antibody and the drug moicty by are

.[;

LINKER AND SPACER REAGENTS

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

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

maleimide stretcher and a para-aminobenzylcarbamoyl (PAB) self-immolative spacer has the
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structure:
(@]
Qm 0 ,/<
CH ’\ \ (@]

H,C 3 Q
H\)\\ = NO,
N/ N
Fmoc—N : H
H

NH
HZN)QO
[0225] where Q is C1—Cjs alkyl, -O-(C1—C;s alkyl), -halogen, -NO; or -CN; and m is an
integer ranging from 0-4.
[0226] An exemplary phe-lys(Mtr) dipeptide linker reagent having a maleimide

stretcher unit and a p-aminobenzyl self-immolative Spacer unit can be prepared according to

Dubowchik, et al. (1997) Tetrahedron Letters, 38:5257-60, and has the structure:

?f
Fmoc— NL«

HN—NMtr
[0227] where Mtr is mono-4-methoxytrityl, Q is C;—Cs alkyl, -O-(C;—Cs alkyl), -
halogen, -NO; or -CN; and m is an integer ranging from 0-4.
[0228] The “self-immolative linker”, PABC or PAB (para-aminobenzyloxycarbonyl),
attaches the drug moicty to the antibody in the conjugate (Carl et al (1981) J. Med. Chem.
24:479-480; Chakravarty et al (1983) J. Med. Chem. 26:638-644; US 6214345;
US20030130189; US20030096743; US6759509; US20040052793; US6218519; US6835807;
US6268488; US20040018194; W0O98/13059; US20040052793; US6677435; US5621002;
US20040121940; W0O2004/032828). Other examples of self-immolative spacers besides
PAB include, but are not limited to: (i) aromatic compounds that are electronically similar to
the PAB group such as 2-aminoimidazol-5-methanol derivatives (Hay et al. (1999) Bioorg.
Med. Chem. Lett. 9:2237), thiazoles US 2005/0256030), multiple, elongated PAB units (de
Groot et al (2001) J. Org. Chem. 66:8815-8830; and ortho or para-aminobenzylacetals; and
(i1) homologated styryl PAB analogs (US 7223837). Spacers can be used that undergo
cyclization upon amide bond hydrolysis, such as substituted and unsubstituted 4-

aminobutyric acid amides (Rodrigues et al (1995) Chemistry Biology 2:223), appropriately
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substituted bicyclo[2.2.1] and bicyclo[2.2.2] ring systems (Storm et al (1972) J. Amer. Chem.
Soc. 94:5815) and 2-aminophenylpropionic acid amides (Amsberry, et al (1990) J. Org.
Chem. 55:5867). Elimination of amine-containing drugs that are substituted at glycine
(Kingsbury et al (1984) J. Med. Chem. 27:1447) are also examples of self-immolative spacers
useful in ADC.

[0229] Linker 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 SVSB (succinimidyl-(4-
vinylsulfone)benzoate), and including bis-maleimide reagents: DTME, BMB, BMDB, BMH,
BMOE, 1,8-bis-maleimidodiethyleneglycol (BM(PEO),), and 1,11-bis-
maleimidotriethyleneglycol (BM(PEO)s), which are commercially available from Pierce
Biotechnology, Inc., ThermoScientific, Rockford, IL, and other reagent suppliers. Bis-
maleimide 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 maleimide, which are reactive with a
thiol group of an antibody, anthracycline derivative drug moiety, or linker intermediate
include iodoacetamide, bromoacetamide, vinyl pyridine, disulfide, pyridyl disulfide,

isocyanate, and isothiocyanate.

0
0 \ 0 0
A0~ N A0~ O
N @) N O N
\ 0 \ /
0 0 o

BM(PEO), BM(PEO),

[0230] Other linker reagents are: N-succinimidyl-4-(2-pyridylthio)pentanoate (SPP),
N-succinimidyl-3-(2-pyridyldithio) propionate (SPDP, Carlsson et al (1978) Biochem. J.
173:723-737), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCI), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-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 in
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Toki et al (2002) J. Org. Chem. 67:1866-1872; US 6214345; WO 02/088172; US
2003130189; US2003096743; WO 03/026577; WO 03/043583; and WO 04/032828.

[0231] The Linker may be a dendritic type linker for covalent attachment of more
than one drug moiety through a branching, multifunctional linker moiety to an antibody (US
2006/116422; US 2005/271615; de Groot et al (2003) Angew. Chem. Int. Ed. 42:4490-4494;
Amir et al (2003) Angew. Chem. Int. Ed. 42:4494-4499; Shamis et al (2004) J. Am. Chem.
Soc. 126:1726-1731; Sun et al (2002) Bioorganic & Medicinal Chemistry Letters 12:2213-
2215; Sun et al (2003) Bioorganic & Medicinal Chemistry 11:1761-1768; King et al (2002)
Tetrahedron Letters 43:1987-1990). Dendritic linkers can increase the molar ratio of drug to
antibody, i.e. loading, which is related to the potency of the ADC. Thus, where an antibody
bears only one reactive cysteine thiol group, a multitude of drug moieties may be attached

through a dendritic or branched linker.
CARRIER

[0232] 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-SH, (V) or (VI) are suitable for conjugation
with anthracycline derivative compounds. Carrier moieties may be derived from polyclonal
antibodies raised against tumor associated antigens; or from monoclonal antibodies 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 polylysine, polyglutamic
acid, polyaspartic acid and their analogues and derivatives, or such as dextran or other
polymeric carbohydrate analogues and their derivatives; or from synthetic copolymers such
as those derived from N-(2-hydroxypropyl)methacrylamide (HPMA) see: J. Kopecek,
Macromolecules. H. Benoit & P. Rempp, Ed.: 505-520 (1982) Pergamon Press. Oxford,
England; or from poly(aminoacid) copolymers such as poly(GluNa, Ala, Tyr) which are
useful as targetable drug-carriers for lung 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
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possible therapeutic applications are: anti-T-cell antibody T101 (Royston, L. et al., J.
Immunol. 1980, 125:725); anti-CD5 antibody OKT1 (Ortho) ATCC CRL 8000 cronic
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) ATCC 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
melanomas); anti-carcinoma markers antibody such as: anti-CEA 1116 NS-3d ATCC CRL
8019), anti-alpha-fetoprotein OM 3-1.1 ATCC HB 134 also hepatomas), 791T/36 (Embleton,
M. J. et al.,, Br. J. Cancer 1981, 43, 582 also osteogenic sarcoma), B 72.3 (US 4522918
colorectal carcinomas and other tumors), anti-ovarian carcinoma antibody OVB 3 ATCC HB
9147, anti-breast carcinoma antibody HMGF antigen (Aboud-Pirak, E. et al., Cancer Res.
1988, 48:3188), anti-bladder carcinoma 1G3.10 (Yu, D. S. et al., Eur. J. Urol. 1987, 13:198),
anti-CanAg antibody huC242 antibody (Olcher, Anthony W. et al., Journal of Clinical
Oncology 2003, 21(2):211-222 colon, pancreas, gastric), anti-prostate antibody MLN591
(Henry, Michael D.et al., Cancer Research 2004 advanced hormone-refractory prostate
cancer).

[0234] Representative examples of the above mentioned growth factors and proteins
of natural or recombinant origin are FGF, EGF, PDGF, TGF- ALPHA , ALPHA -MS,
Interleukins, Interferons, TNF, melanotropin (MSH), Mcm?2 etc. The carrier T-CHO is
preferably derived from polyclonal or monoclonal antibodies having the carbohydrate
moiety, preferentially located in the Fc region, selectively oxidized to aldehyde groups by
means of chemical or enzymatic methods, as described in US 4671958.

[0235] The antibody unit (Ab) of Formula Ilc 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 to, complexes with, or reacts with a moiety of a
cell population sought to be therapeutically or otherwise biologically modified. In one
aspect, the antibody unit acts to deliver the anthracycline derivative drug moiety to the
particular target cell population with which the antibody unit reacts. Such antibodies include,
but are not limited to, large molecular weight proteins such as, full-length antibodies and
antibody fragments. The antibodies of Formula I allow attaining high concentrations of
active metabolite molecules in cancer cells. Intracellular targeting may be achieved by

methods and compounds which allow accumulation or retention of biologically active agents
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inside cells. Such effective targeting may be applicable to a variety of therapeutic
formulations and procedures.

[0236] In one embodiment, the ADC specifically binds to a receptor encoded by an
ErbB gene, such as EGFR, HER2, HER3 and HER4. The ADC may specifically bind to the
extracellular domain of the HER2 receptor. The ADC may inhibit growth of tumor cells
which overexpress HER2 receptor.

[0237] In another embodiment, the antibody (Ab) of Formula Ilc is a humanized
antibody such as huMADb4D5-1, huMADb4D5-2, huMAb4DS5-3, huMAb4D5-4, huMADb4DS-5,
huMADb4DS-6, huMAb4DS-7 or huMAb4DS5-8 (trastuzumab).

[0238] The antibodies of the invention include cysteine-engineered antibodies where
one or more amino acids of any form of wild-type or parent antibody is replaced with a
cysteine amino acid. The engineered cysteine amino acid is a free cysteine acid and not part
of an intrachain or interchain disulfide unit. Any form, type, or variant of antibody may be so
engineered, i.e. 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 antibody may be engineered to form a “ThioMab.” It should be noted that a
single site mutation yields a single engineered cysteine residue in a ThioFab, while a single
site mutation yields two engineered cysteine residues in a ThioMab, due to the dimeric nature
of the IgG antibody. The cysteine engineered antibodies of the invention include monoclonal
antibodies, humanized or chimeric monoclonal antibodies, antigen-binding fragments of
antibodies, fusion polypeptides and analogs that preferentially bind cell-associated
polypeptides.

[0239] Cysteine-engineered antibodies have been designed as Fab antibody fragments
(thioFab) and expressed as full-length, IgG monoclonal (thioMab) antibodies (US 7521541,
the contents of which are incorporated by reference). ThioFab and ThioMab antibodies have
been conjugated through linkers at the newly introduced cysteine thiols with thiol-reactive
linker reagents and drug-linker reagents to prepare antibody-drug conjugates (Thio ADC),
including anti-HER2 (US 7521541), anti-CD22 (US 2008/0050310), and anti-steapl (WO
2008/052187), as well as other cysteine engineered antibodies and antibody-drug conjugates.
[0240] Antibodies comprising the antibody-drug conjugates of Formula IIc 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 (TAA), cell surface receptor proteins and

other cell surface molecules, cell survival regulatory factors, cell proliferation regulatory
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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 tumor-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 comprise other
molecules/antigens that have a distinct characteristic (with respect to the antigen of interest).
[0241] In one embodiment, the antibody of antibody-drug conjugates (ADC) of
Formula IIc specifically binds to a receptor encoded by an ErbB gene. The antibody may
bind specifically to an ErbB receptor selected from EGFR, HER2, HER3 and HER4. The
ADC may specifically bind to the extracellular domain (ECD) of the HER2 receptor and
inhibit the growth of tumor cells which overexpress HER2 receptor. The antibody of the
ADC may be a monoclonal antibody, e.g. a murine monoclonal antibody, a chimeric
antibody, or a humanized antibody. A humanized antibody may be huMAb4DS5-1,
huMADb4DS-2, huMAb4DS-3, huMAb4D5-4, huMADb4DS-5, huMAb4DS-6, huMAb4DS5-7 or
huMADb4DS-8 (trastuzumab). The antibody may be an antibody fragment, ¢.g. a Fab
fragment.

[0242] Antibodies in Formula Ilc antibody-drug conjugates (ADC) and which may be
useful in the treatment of cancer include, but are not limited to, antibodies against cell surface
receptors and tumor-associated antigens (TAA). Such tumor-associated antigens are known
in 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 targets
for cancer diagnosis and therapy, researchers have sought to identify transmembrane or
otherwise tumor-associated polypeptides that are specifically expressed on the surface of one
or more particular type(s) of cancer cell as compared to on one or more normal non-
cancerous cell(s). Often, 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 identification of such tumor-associated cell surface antigen polypeptides has given rise to
the ability to specifically target cancer cells for destruction via antibody-based therapies.
[0243] Examples of TAA include, but are not limited 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 listed below and includes names, alternative names, Genbank

accession numbers and primary reference(s), following nucleic acid and protein sequence
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identification conventions of the National Center for Biotechnology Information (NCBI).
Nucleic acid and protein sequences corresponding to TAA (1)-(36) are available in public
databases such as GenBank. Tumor-associated antigens targeted by antibodies include all
amino acid sequence variants and isoforms possessing at least about 70%, 80%, 85%, 90%,
or 95% sequence identity relative to the sequences identified in the cited references, or which
exhibit substantially the same biological properties or characteristics as a TAA having a
sequence found in 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 listed. The sequences and disclosure in the reference specifically

recited herein are expressly incorporated by reference.
TUMOR-ASSOCIATED ANTIGENS (1)-(36):

[0244] (1) BMPR1B (bone morphogenetic protein receptor-type 1B, Genbank
accession no. NM_001203); ten Dijke,P., et al Science 264 (5155):101-104 (1994), Oncogene
14 (11):1377-1382 (1997)); W0O2004063362 (Claim 2); W02003042661 (Claim 12);
US2003134790-A1 (Page 38-39); W02002102235 (Claim 13; Page 296); W02003055443
(Page 91-92); W0200299122 (Example 2; Page 528-530); W02003029421 (Claim 6);
W02003024392 (Claim 2; Fig 112); W0200298358 (Claim 1; Page 183); W0200254940
(Page 100-101); W0O200259377(Page 349-350); W0200230268 (Claim 27; Page 376);
W0200148204 (Example; Fig 4); NP_001194 bone morphogenetic protein receptor, type 1B
/pid=NP_001194.1; Cross-references: MIM:603248; NP_001194.1; AY065994

[0245] (2) E16 (LAT1, SLC7AS, Genbank accession no. NM_003486); Biochem.
Biophys. Res. Commun. 255 (2), 283-288 (1999), Nature 395 (6699):288-291 (1998),
Gaugitsch, HW., et al (1992) J. Biol. Chem. 267 (16):11267-11273); W02004048938
(Example 2); W02004032842 (Example IV); W02003042661 (Claim 12); W0O2003016475
(Claim 1); W0O200278524 (Example 2); W0200299074 (Claim 19; Page 127-129);
W0200286443 (Claim 27; Pages 222, 393); W02003003906 (Claim 10; Page 293);
W0200264798 (Claim 33; Page 93-95); 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, y+
system), member 5 /pid=NP_003477.3 - Homo sapiens; Cross-references: MIM:600182;
NP_003477.3; NM_015923; NM_003486_1

[0246] (3) STEAP1 (six transmembrane epithelial antigen of prostate, Genbank
accession no. NM_012449); Cancer Res. 61 (15), 5857-5860 (2001), Hubert, R.S., ct al
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NP(@%%TFW;?;%N\?; 2: 2 Ege scope of this invention.
npounds may exi st in
[028Fut onmer(#)X0772P (BA 125UV (@, keatbanleaoébssion no. AF361486); J. Biol.
Chem. 276 (29):27371-27375 (2001)); W0O2004045553 (Claim 14); W0200292836 (Claim
6; Fig 12); W0200283866 (Claim 15; Page 116-121); US2003124140 (Example 16);
US2003091580 (Claim 6); W0200206317 (Claim 6; Page 400-408); Cross-references:
GI:34501467; AAK74120.3; AF361486 1
[0248] (5) MPF (MPF, MSLN, SMR, megakaryocyte potentiating factor, mesothelin,
Genbank accession no. NM_005823); Yamaguchi, N., et al Biol. Chem. 269 (2), 805-808
(1994), Proc. Natl. Acad. Sci. U.S.A. 96 (20):11531-11536 (1999), Proc. Natl. Acad. Sci.
U.S.A. 93 (1):136-140 (1996), J. Biol. Chem. 270 (37):21984-21990 (1995));
W02003101283 (Claim 14); (W02002102235 (Claim 13; Page 287-288); W02002101075
(Claim 4; Page 308-309); W0200271928 (Page 320-321); W09410312 (Page 52-57); Cross-
references: MIM:601051; NP_005814.2; NM_005823 1
[0249] (6) Napi3b (NAPI-3B, NPTIIb, SLC34A2, solute carrier family 34 (sodium
phosphate), member 2, type I sodium-dependent phosphate transporter 3b,Genbank
accession no. NM_006424); J. Biol. Chem. 277 (22):19665-19672 (2002), Genomics 62
(2):281-284 (1999), Feild, J.A., et al (1999) Biochem. Biophys. Res. Commun. 258 (3):578-
582); W02004022778 (Claim 2); EP1394274 (Example 11); W02002102235 (Claim 13;
Page 326); EP875569 (Claim 1; Page 17-19); WO200157188 (Claim 20; Page 329);
W02004032842 (Example IV); W0O200175177 (Claim 24; Page 139-140); Cross-references:
MIM:604217; NP_006415.1; NM_006424 1
[0250] (7) Sema 5b (FLJ10372, KIAA 1445, 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. AB040878); Nagase T., et al (2000) DNA Res. 7 (2):143-150);
W02004000997 (Claim 1); W02003003984 (Claim 1); W0200206339 (Claim 1; Page 50);
WO0200188133 (Claim 1; Page 41-43, 48-58); W02003054152 (Claim 20); W02003101400
(Claim 11); Accession: Q9P283; EMBL; AB040878; BAA95969.1. Genew; HGNC:10737;
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transmembrane epithelial antigen of prostate 2, six transmembrane prostate protein, Genbank
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[0293] The present invention also provides processes

for the preparation of a conpound of the formula (1)
w@goidebdiped above. [0294] A conpound of the forPCl/EHSY0DHYS0537

as defined above and the pharmaceutically acceptable

salts thereof may be prepared as depicted in Figure 2.

[ 0295] Processes for preparing anthracycline derivative
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are as I ned above’
AAXNDGOFBI ; iAd'485138- CS al kyl group, [ 0299] Step 2

O AL B L RO
potamal ¢ation shaangr wbfanoly Monemibea 4( Génbanlogccession no. NM_017636); Xu,
X.Z., et al Proc. Natl. Acad. Sci. U.S.A. 98 (19):10692-10697 (2001), Cell 109 (3):397-407
(2002), J. Biol. Chem. 278 (33):30813-30820 (2003)); US2003143557 (Claim 4);
W0200040614 (Claim 14; Page 100-103); W0200210382 (Claim 1; Fig 9A);
W02003042661 (Claim 12); W0200230268 (Claim 27; Page 391); US2003219806 (Claim
4); W0200162794 (Claim 14; Fig 1A-D); Cross-references: MIM:606936; NP_060106.2;
NM_017636 1

[0256] (13) CRIPTO (CR, CR1, CRGF, CRIPTO, TDGF1, teratocarcinoma-derived
growth factor, Genbank accession no. NP_003203 or NM_003212); Ciccodicola, A., et al
EMBO J. 8 (7):1987-1991 (1989), Am. J. Hum. Genet. 49 (3):555-565 (1991));
US2003224411 (Claim 1); W0O2003083041 (Example 1); W02003034984 (Claim 12);
W0200288170 (Claim 2; Page 52-53); W02003024392 (Claim 2; Fig 58); W0200216413
(Claim 1; Page 94-95, 105); W0200222808 (Claim 2; Fig 1); US5854399 (Example 2; Col
17-18); US5792616 (Fig 2); Cross-references: MIM:187395; NP_003203.1; NM_003212_1
[0257] (14) CD21 (CR2 (Complement receptor 2) or C3DR (C3d/Epstein Barr virus
receptor) or Hs.73792 Genbank accession no. M26004); Fujisaku et al (1989) J. Biol. Chem.
264 (4):2118-2125); Weis J.J., et al J. Exp. Med. 167, 1047-1066, 1988; Moore M., et al
Proc. Natl. Acad. Sci. U.S.A. 84, 9194-9198, 1987; Barel M., et al Mol. Immunol. 35, 1025-
1031, 1998; Weis J.J., et al Proc. Natl. Acad. Sci. U.S.A. 83, 5639-5643, 1986; Sinha S.K., et
al (1993) J. Immunol. 150, 5311-5320; W02004045520 (Example 4); US2004005538
(Example 1); W02003062401 (Claim 9); W02004045520 (Example 4); W09102536 (Fig
9.1-9.9); W02004020595 (Claim 1); Accession: P20023; Q13866; Q14212; EMBL;
M26004; AAA35786.1.

[0258] (15) CD79b (CD79B, CD79p, 1Gb (immunoglobulin-associated beta), B29,
Genbank accession no. NM_ 000626 or 11038674); Proc. Natl. Acad. Sci. U.S.A. (2003) 100
(7):4126-4131, Blood (2002) 100 (9):3068-3076, Muller et al (1992) Eur. J. Immunol. 22
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(1V) as defined above; [0301] Step 3 activating the

resultant acid of fornmula (XI1): [ 0302] wherei n R1,
WeR201040rd24.1 are as defined above and [ 0303] St epCHUS2009/050537

l'inking the resultant activated conmpound of fornula

(XI11)y: 0 OH0 LW(X 11) R2 [0304] wherein R1, R2,

and L1 are as defined above and Wis an activating
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anchBr RoR93N ISP ABPE VENP 18 BentBLRIIQNEGLRRE 030764, AV358130):
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 (17):9772-9777 (2001), Xu, M.J., et
al (2001) Biochem. Biophys. Res. Commun. 280 (3):768-775; W02004016225 (Claim 2);
W02003077836; W0O200138490 (Claim 5; Fig 18D-1-18D-2); W02003097803 (Claim 12);
W02003089624 (Claim 25); Cross-references: MIM:606509; NP_110391.2; NM_030764 1
[0260] (17) HER2 (ErbB2, Genbank accession no. M11730); Coussens L., et al
Science (1985) 230(4730):1132-1139); Yamamoto T., et al Nature 319, 230-234, 1986;
Semba K., et al Proc. Natl. Acad. Sci. U.S.A. 82, 6497-6501, 1985; Swiercz .M., et al J. Cell
Biol. 165, 869-880, 2004; Kuhns J.J., et al J. Biol. Chem. 274, 36422-36427, 1999; Cho H.-
S., et al Nature 421, 756-760, 2003; Ehsani A., et al (1993) Genomics 15, 426-429;
W02004048938 (Example 2); W02004027049 (Fig 11); W02004009622; W02003081210;
W02003089904 (Claim 9); W02003016475 (Claim 1); US2003118592; W02003008537
(Claim 1); WO2003055439 (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); W0200214503 (Page 114-117); W0200153463 (Claim 2;
Page 41-46); W0200141787 (Page 15); W0200044899 (Claim 52; Fig 7); W0200020579
(Claim 3; Fig 2); US5869445 (Claim 3; Col 31-38); W09630514 (Claim 2; Page 56-61);
EP1439393 (Claim 7); W02004043361 (Claim 7); W02004022709; W0200100244
(Example 3; Fig 4); Accession: P04626; EMBL; M11767; AAA35808.1. EMBL; M11761;
AAA35808.1.

[0261] (18) NCA (CEACAMBS6, Genbank accession no. M18728); Barnett T., ct al
Genomics 3, 59-66, 1988; Tawaragi Y., et al Biochem. Biophys. Res. Commun. 150, 89-96,
1988; Strausberg R.L., et al Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903, 2002;
W02004063709; EP1439393 (Claim 7); W02004044178 (Example 4); W02004031238;
W02003042661 (Claim 12); W0200278524 (Example 2); W0200286443 (Claim 27; Page
427); W0200260317 (Claim 2); Accession: P40199; Q14920; EMBL; M29541;
AAAS59915.1. EMBL; M 18728
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or preferably N, N-di nethylformam de (DVMF) and in the
presence of p-toluenesulfonic acid at a tenperature
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W(g?&Q 28 bisriviges ?%ﬁ‘a(t3t)|W8290?88h5p§ch%f ‘k§f4 &Wé‘”@%ﬁ (Ppge 20-
21)3%/(92%6M@s@@@%@s%%hwoz{o@&ﬂé%z (ke &- @W@% (Claim 1; Page

orrruaT wherein XiS -N mis
55-89); Aegasvied Cg%éﬂ\ﬁé; QpY ; QOASHE BB bUAELP T Iﬂ?e“?oéﬁ%ﬁ.ﬂ a
f
[02642) as ¢ @'@ Br@xﬁfa %12 ﬁHﬁt&!ﬁ@ﬂB RREBMnkladce@iod do) AF2 20033); Gary

respectiv e condensation is carrie
S. CO@ﬁ@Ill @dineA86.dapdHT. éﬁoﬁ(? ek aty. n@ abgoinerites| | 3R 7652003

Strég{;fir) %?ut ILYRG ﬁ%%tﬂ'ﬂ"ﬁ?&deém% erfeég@wn R830b oM S 372

r'e o e carrier 't ons
(Clelncblr)ﬁéwoas%%} (Bauhf Hb,ddsmq&bl@mﬁl € Ddiont 1| & @231U$)}(-]03 119122

(ClalmI ?ﬁh%gﬁnﬁﬁ 305 oG 56 Fcfl ﬁ) Gﬁé@g 9|__191 ch f«* i), from

0O Ssevera exa
Us.@@manquzen@afnon) Ulseoasom@nem@tamm) mwamchmﬁpom@ds)

usglopt PLESt G NPl 2% R36etDs ek 6% (Ao de
5 s s s <

M BRTEE ¢ Wkl o, Rl PR e & rmiis 2aotk 995 Pnéeesne 10
(5)@973@5 (Mew ﬁﬁ‘ﬂu @ev Nb@rd@@imz ug@tﬁtsl ($OPYIThi REE AR¥o1 98 177 244

tion on col um (Pharnmacia Fin

(20@%&%\’ 981)03%?6;5&&@%92) W920905%|1@£¢1ﬁ1§1 i Rage fHBSW02004065576
(Clﬁlﬁhgsﬁ*@b@zt@%éﬁ(c@ﬂm@?l W@@bmob@s?zb‘&ﬂéqtz@%z) W0200053216

condensati on for re arlgg a CO ound formul a

(Clpipg); Page %Péf@ﬁ@éﬁre&EW@s &8 60@%@ eﬁ@‘{‘ﬁﬁé HMW@DH of
(0266 mul a éﬁ%SfAls' )G6%§( ng?ba"i\p%’c%ss%ntr{b ﬁ[%@géﬁék k%3326040101899

conpoun ornu erein
(Claip NHW Q083 %3%%6(11&1@(1 1208020000221 i(l5ig Ry drgged 6éﬁQ§1rﬁC¢ﬂ1m 1);

f t | I 3 ectal.
LS T B 8 SRR, PRt e
299 0ap0REP 1680 (Example 2); WO200210187 (Claim 6; Fig 10); W0200194641 (Claim
12; Fig 7b); W0200202624 (Claim 13; Fig 1A-1B); US2002034749 (Claim 54; Page 45-46);
W0200206317 (Example 2; Page 320-321, Claim 34; Page 321-322); W0200271928 (Page

468-469); W0200202587 (Example 1; Fig 1); W0200140269 (Example 3; Pages 190-192);
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formula (XVI): [0317]wherein Rl, R2, Liand D are as
above reported and P is a protecting group, and then

wO 08089912h) coupling the resultant conpound of PETES2009/050537
formula (XvVl): 0 OHO [0319] wherein Rl, R2, L1 and D
are as above reported and P is hydrogen atom wth a
carrier residue of formula T-[COOH ni (XVIl) wherein T

W@@domlav )@ﬁlpdbelf Pagedzoatz@ww@moh@sa@m &l 1Rinf don4989
E _é ed under the p0| nt (iii) above
(CIWﬁé]r)éWrQ 9274978 (Rage 233DARHES VO ORISR L1 and T

(028718 as def)ipRed @haue stin@@éipz]nl—g& ﬁr@éh%ok Qﬁbn@lnk%@e@m&@nd S

carried out in conditions ca creating coval ent

Al197AkagkeiteoR-Earvit all Rrog. YYodl. Aendl. vl V. Sk%(?\ﬁnlnﬁ 17#Q, d PAE; GrugZ., et al
On«%{;{’g néf fe%‘és' fﬂ9 MobIBiblR S B f HREs, ¢ B, ORBOR75(3):783.785;

con |t|ons enconpass use o
WEO0H223065 EBHB9A294 B xampledr] gd 20040 BSenCiaimudh Vee20080¢8537

(Clyg{\h W@bb f 698 @mnd ’Pagé gégg 3{6%8 I,(C{alm 10; Paﬁe |28n8&;

ur an or e ure’ra
W®200 M%O@(Emnﬁ& 1(;Fem)ﬂaﬁzoomﬁé§5 lf (rErxannpkerteFigdm SVOR00032752

oY P 2 os RS tERER 15 i Picn SRS bR FGH T af it 3P
WQO9840408 (Cldire QaFlgnB),[ﬁceess1oﬁ Q43658 SRVIBL; MEQ43W68; SAAEC:{%M i.n
102680t ot TP Centnk 8Eof Naghgavoon) brdgad adind ffarc

fusRalpdndr.likp pek&i q;hxi%AM 1Mok MEbRAY Isi;ﬁérﬂ@mnﬁie@) AWORHB 054152
presence of a condensi nﬁyﬁgent such

(Claimgghy WOZ00H00 42 (o) 114 HREHALY é%’faﬁwéfi ?ﬁ%l'ﬂ@ 20);
Ushytdn oeik o fadie 45, @fcgé rfGErced leimbq:@rm@dumd@z; 1:MY&50763 1

di met hyl am no%ﬁﬁ% )-n'-ethyl carbodiimde
02691 3- di HRRA GPlbrsgtivating @@mre@wt%aﬁr/&fe@@otoﬂ BR3,

GelBhtlk 8GRIsRIngle AF@[64BB?WP@QE%pt0r /pid=NP 443177.1 - Homo sapiens;
N, N -di cycl ohexyl -carbodiim de. "The reaction is

Thesairsph.de. ,csfuﬂl Seienge EBrH&TTALAPE21 hln@pel@ MEMHE3P% 50 C

1
W(?%‘Jgé(g??l ﬁ t%?%g% ?J%(ea \Ra%;%e@%uﬁ wgénd%??gi (gClanP 35; Fig
6BX XWDZ()03@:W4@ éClalm 10 Ragdd l\ﬁ/rétl h); &V @moﬂé‘tﬂ% (@dtl3odBng

LSRRI 85, APPES QBB ORI, 505 A0
MIMOG0R269; NPs_44aaa@r111§M akme. 1; [AF323j0Anot her condensat ion
o3, LSRR 09 A5ERNNS, ot B OHHIZC VL
SIC{L>EO—R,)FL&S281@IGﬂﬂbaﬂb&v‘@smm AK026467); Wilson et al (1991) J. Exp. Med.
173:137-146; W02003072036 (Claim 1; Fig 1); Cross-references: MIM:107266;
NP_001762.1; NM_001771 1
[0271] (28) CD79a (CD79A, CD79¢, immunoglobulin-associated alpha, a B cell-
specific protein that covalently interacts with Ig beta (CD79B) and forms a complex on the
surface with Ig M molecules, transduces a signal involved in B-cell differentiation); 226 aa),
pl: 4.84, MW: 25028 TM: 2 [P] Gene Chromosome: 19q13.2, Genbank accession No.
NP_001774.10); W0O2003088808, US20030228319; W02003062401 (claim 9);
US2002150573 (claim 4, pages 13-14); W0O9958658 (claim 13, Fig 16); W09207574 (Fig
1); US5644033; Ha et al (1992) J. Immunol. 148(5):1526-1531; Mueller et al (1992) Eur. J.
Biochem. 22:1621-1625; Hashimoto et al (1994) Immunogenetics 40(4):287-295;
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WD 2010/ 009124PCT/ US2009/ 050537 [ 0324] 1c) a conpound

of formula (XVI11) NH2-D COO- P1 wherein D or D-00- are
w@eoideddiiped above and Pl is a suitabl e protectPeyUs0N050537

group e.g. alkylester that is renoved after the

coupling reaction to yield the acid conpound of

formula (XIX): 0 OHO [0325] wherein RL, R2, L1 and D
Preaa ﬁoﬁﬁle@eaqrgdg dh@m%elmr{nﬁl%? @b(“n'51¢4 1r W'Yh%ﬂ&l (SR P URchunol.

or preferably

148&@@3\32@@%0@*?@6@9%3%(1%%)%@ a?é%h)\}éﬁ Paci d group as
[028SCr i besh abavies ighrghe Brnﬁyhof'i\@ %c%ﬁl@f‘l %@Bﬂoﬁeﬂl &u‘pfédtr&%ptor

carrier residue of formnu T- [X] m wher ei n
thamctm@dm&w&mbk@ha@olam |fwa0@tm%én1§1@cxt@mpﬁretmraed humoral

RTINS 00 e

myglemd esfnid iendicmlat\3@2 a{)o@z&]SPrl‘é% A S THad{Pldrene dihdinidsoms:

| I
113 0B R EQIRAN g 17081, Fbodothd. wodbdahi s,
USQQ{BﬂaOﬂQa(EXaﬁmdrrZt)eUSderSSSI%@%rbplamJWéoz(Réﬁb%ﬁl(Fngl)t he

Wb lEEl ok daeedtd og R P I Babeaips

(ExRmPleelG pagee 1 £3- 03B Exartipl P gapes 5TRe6); SWOYR s4ax (chamlage 38);

USROS B35 Ao,

5); DB ch) ATVRYENCT. ¢aRdh1 DNS798r2aHerRu M cusli(ng sNBQchand.
at_a tenperature ranging fromO Cto roomtenperature

30%hd-fPom a tinme ranging from21 hour to 48 hours.

[ozR;qact I 033(9fHLQA SOP@RLuBinit dTevifioid B n{ock (4 afnhgen) that

npound of fornula ( XI%{? is carried out in or

bméwe@éﬁfts apd preggngshgm kg NPT frdrmgoEy a3 da. ind-$h \TW: 30820

MWl ?ﬁ]e@é‘n% c‘ilfrorﬁ‘os%@d@ﬁ%néerﬁgﬁ{‘&ccés%ﬁ NOSNE- (Q)zlilr 1); Tonnelle et al
di met hyl'am nopr op car bodi i mide

(19E§I)CEMBQIJ01*01@)€28§9:23@T J@@S%%@Y@P%Q@ﬂmwn%ﬁldss 29(6):411-413;
t | car
Beé}é‘ %gf@b%gﬂ\z{ g%ﬁ%?g?%g%%)ﬂ ?tra&s‘hﬁ? egglr(géb?r !PFQC atl Acad. Sci
USh}B@ﬂ@é?ﬂ bﬁrqoagsermmqsmeﬂét%]) i Biol. Chem. 262: 8759 8766 Beck et al
Th i<Sq.
ol LA a1 GRS EARLORR iy g
(cleamnd 3f Big 14); USM%G&@M@SBBDMS]SW&SGI (dod)l(ﬁ%l’h)()llﬂ%Od)tl4i6l’t{col

PR SR TS G el O KE et T

BicddfCHehe2@(@oagsi lamd 1phen coupling the activat ed aci d

1928t ot {4V CORAN PPN BB Tda dBBYELH ef glynge 5. an fon

cha&lga%&]ed\epéhﬁeelﬁmmafay BAink OF e PIMEPRPE BadnRRWAd Of
the fornula (la) as defined above conprises reacting

NeWEOERB o tR{IFISHEY MAY rritEbutedo the pathoppisiqlegy of friorathig dgirusor
lns{aﬁ)ﬁ?ﬁ;lﬂzd)a dﬁFp @rmomxd 4@&0@ e ool dRMhoRmmedERES B PEhbank

above, hen cou ?qthe resul tant intermedi ate of

accesyionfNsy N@L@W(SX?V?); Lagt %é REERDbUE Wddrieil 159 s
W(ﬁb)()?ﬁ(%’%b 5%’?(%03@"720@5 Bl G T0); é)uElﬁﬁa{ndét'QI (9600? '@B%n&% K&Q 20:165-

wherein m an are as i ned above,
1735 3V QY03 RAAD fclaimcpy (R 00399344 dclpior lﬁuMéO?(ODéQWa@&@hmbéh
above wherein the [T-Z]- residue
W?@%@QE%@%@D N=CH T . [0330] Conj ugati on of
[OZGé]pr ot ed3 DRI (Becel difforatintien acmhgém@lhiﬂ &yb—XVI3ﬁ9 ant i 8.60,
a ra@f nu ca out
R i et e S ol oel o U TS S N LRl
W@gmanI@(ctayméspmbmmm%@gw 31k52t Bri25&)t Wm0001e5665 (pages
the carrier. Preferred conditions enconpass use of
buf f ered aqueous solutions at pH 4-7.5, alcohols or a
m xture thereof, at a tenperature of from4 Cto 37 C
for tinmes fromsone hours to several days. Conditions
for the coupling between the conpounds of deprotected
derivative of forrmula (XVl) and anti bodi es T-CHO are:
aqueous 0. 1M SOdI um acet ate and ~aqueous O 1M SOdI um

I o, T - o, A



[ 0331] Anot her condensation for preparing a conpound of
the fornmula (la) as defined above conprises reacting a
we@ormpoeied of fornula (XI11) as define above wi B¢iT/US2009/050537

[0332]1e) a conpound of the fornmula (XXI) NH2-D SH
wherein D is as defined above, under the sanme reaction
condition reported in step 1 of the process and then

10%£ mml \Vcﬁﬁ{& &n £@$ plbb@)ryt Iemmeunad10f; 457@[481717 Btfadbetg st a2002)
L1 and D are as reported

R, R2,
Proﬁéﬂ%]‘NACé(i tsﬁ‘ell[sﬁ\ﬁ? ﬁ689[901§§9% le') a carrier residue of
[02t7§e for @j)iﬁt(é{)_FLymMQc%g ]ag{lé?:g%l %ﬁpﬂ\%ﬁ Ltjﬁ%qqgén%gé%zotem of the

335] wherei n m are as d above,
leu@b@ a¢1hrea¢at €/RRVIfarhide regatigistB - @eﬁl @tlmmp @nm@poofoswess of function is

ass{)c%{t%’wvﬁtll énlcge)asregglfsg%sg Qgtgr t? %1%;11%8\’1@%{%% Ilgﬂﬁ? Egrltlf%matoms), 661
2)[ 0368 WhW &4 1700 dndl [P Gane Cdmnw@ornﬂé@llémbénk@pcession No.

NpLEWE37 | LU Wb B3 7 SR 9767108 BliflUS . foct 824 ORAHL 2 £ Y] oos)
Genomics 38(3):299-304; Miura et al (1998) Blood 92:2815-2822; W02003083047;
W09744452 (claim &, pages 57-61); WO200012130 (pages 24-26)

[0277] (34) FcRH1 (Fc receptor-like protein 1, a putative receptor for the
immunoglobulin Fc domain that contains C2 type Ig-like and ITAM domains, may have a
role in B-lymphocyte differentiation); 429 aa), pl: 5.28, MW: 46925 TM: 1 [P] Gene
Chromosome: 1q21-1q22, Genbank accession No. NP_443170.1); W02003077836;
W0200138490 (claim 6, Fig 18E-1-18-E-2); Davis et al (2001) Proc. Natl. Acad. Sci USA
98(17):9772-9777; W02003089624 (claim 8); EP1347046 (claim 1); W02003089624 (claim
7)

[0278] (35) IRTA2 (FcRHS, Immunoglobulin superfamily receptor translocation
associated 2, a putative immunoreceptor with possible roles in B cell development and
lymphomagenesis; deregulation of the gene by translocation occurs in some B cell
malignancies); 977 aa), pl: 6.88 MW: 106468 TM: 1 [P] Gene Chromosome: 1q21,
(Genbank accession No. Human:AF343662, AF343663, AF343664, AF343665, AF369794,
AF397453, AK090423, AK090475, AL834187, AY358085; Mouse:AK089756, AY 158090,
AY506558; NP_112571.1); W0O2003024392 (claim 2, Fig 97); Nakayama et al (2000)
Biochem. Biophys. Res. Commun. 277(1):124-127; W02003077836; W0200138490 (claim
3, Fig 18B-1-18B-2)

[0279] (36) TENB2 (TMEFF2, tomoregulin, TPEF, HPP1, TR, putative
transmembrane proteoglycan, related to the EGF/heregulin family of growth factors and
follistatin); 374 aa, NCBI Accession: AADS55776, AAF91397, AAG49451, NCBI RefSeq:
NP _057276; NCBI Gene: 23671; OMIM: 605734; SwissProt QOUIKS; (Genbank accession
No. AF179274; AY358907, CAF85723, CQ782436); W0O2004074320; JP2004113151;
W02003042661; WO2003009814; EP1295944 (pages 69-70); W0200230268 (page 329);
W0200190304; US2004249130; US2004022727; W0O2004063355; US2004197325;
US2003232350; US2004005563; US2003124579; US 6410506; US 66420061; Horie et al
(2000) Genomics 67:146-152; Uchida et al (1999) Biochem. Biophys. Res. Commun.
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[0338]wherein T and mare as defined above,

obtain, after displacenent of the pyridine-2-thiol

so to

w@e@opg9id4 conpound of the formula (1a) defi nedP@mtig2009/050537

point (vii) above wherein [T-Z]-
formula (XXIV) 0 HI

defi ned above.

266‘ Sl;fmdzau%
Call!fﬁ\‘ p@? éﬁéﬂ

as

is a residue of
SN [0339] wherein D and T are as

[ 0340] The reaction of a conmpound of the

defi ned above can be carried out
¥ sol utions at pH 7-9. 5,

in
al cohols or a

i(ii[la) (2880 et el s M7 W Lty fnCRARY AL 2061 ) 1kig

[029”0])(t ure Ptuﬂﬁér%%ferréﬂtcoﬁlpBﬁmQ %featﬁé%o@n&{ln(fsro@ Rrfhufa (§0, (ﬂﬁ Qi)

enperature and
ande(l '§) reppitddrre ICompowtds 4t 14 lBﬂ@cT@hiedd@iOéV Chem (1993)

4:521-527] .
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huf fered sal utiaon
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hydrazi de derivative of fornmula (XXV):

0

0 HNN

-11-(CH2), - N(XXV) H [0345]in conditions capable of

w@e@andngd coval ent
conpatible with the structure of the carrier;

| i nkages of acyl

and

hydr azone PGDESHNY050537

[0346] Step 2 converting the resultant conpound of the

formula (XXVI):

OH6c)) 0R

[0347]into a final

congound off the formulg (TH) as defined gbove by an
apprjopri at ¢ ma1hog. [ 03%8] The ko ud_gf the formil a
XVl ) @s defd hegn 8,1 Jal’s0 obj cto off the pgesent
invention. [ 03494Pref er fled” condi t i on§of f |[step 1 above
encgnpass use of buffered aqueous 72
O,

H
1 1| Ib AJNL'N\,,/\H?\PV NH 6 - | Mcm2

O

O
(L o
H
H . S
12 I IIb ~TLN\IOI/\/S>H HN\n/O—z - H -
O

H
13 I b lN\'()I/\/SY S 1 - Mcm?2
14 I | Ta /\C)Ao’ﬁf‘ NH 6 - | Mem2

O
[0281] wherein the [Ant] residue is represented by a compound of the formula (Ila) or

(IIb) below, that is [Ant] is a residue of an anthracycline of formula ITA as defined above,

(la)

<N / 'N’w

) L
—0 \—O
) o)
S, N

[0282] 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
enantiomers 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
racemic 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 (Z) and trans (E) isomers are within the scope of this invention.

[0283] In cases wherein compounds may exist in tautomeric forms, such as keto-enol

60



solutions at pHof from4 to 7.5 or preferably an

organi ¢ sol vent such as e.g. ethanol, tetrahydrofuran,
wW@eromeE2pr ef er abl y nmet hanol, at a tenper at ur ePCF/US20091950537

4 Cto 50C, for a period of from1 hour to several

days; [0350] The final conversion can be carried out

followi ng one of the nethods summari zed in Figures 5a,

tauRkhersS6ach A& RAdrc TRk thiftth@hted b idd ia@bdeondensatin@ition
for preparing_a conmpound of the formula (Ib) as

whefb¢ricxisHn gl eqeilibdp o1 Rredonisytlyiihgieaflofmpound of fornul a
[ozéaiXV 1) %aﬁ%%élﬁi%glﬁé%eéfp%abw sfahs 01[ a%ﬁ%]ra%%lm% dEﬁHnb@Bfthe formula

mpound of fornul [X]. (XI'V) wheréein
@ )$H0’éfn@prmgateé>f a@th@efqhn@ deraf@w‘é of theyprafudh (é)dn@i@dmtbe @ﬁld addltlon

saltfs g&gt'\i/{'glllcﬁ erégcl)r I’?g% 10:112&118 Lérigid %{{m@ q{g'fan‘%lj]lQ)M hbr)iroPﬁqrz\{/l Fgfurlc
perddéiiiaa gbosphaiceace Ry, trifRRreaceticaprogivhicnggicoliablests, awatic,[Taldjic,
mal&% ma'lel\y_l_furg Tta§ar cﬁljice Ibgnz-(l)-lcl Sinifitn 19 %anﬁg% %?ﬁél%gélpr}éonic’

gat i {on Féactron rs carried out usi ng
1sethmnnt| alnd saisyliepot. Pederaiipvie acntieiditoneplt bithe {OBBBhdNGtiver
nden reparin a compound of the fornmul a

a r.p

mv‘frﬁ‘rﬁ)}l b @' b%qg?cr?idldg%%s YW8vpli ses reacting a conpound of
[0288r nul a PhxdMcdutiasllydetdpialadaby ef aiviahhlracl'yﬂﬁl'é@]eﬁ%)lvaof the formula
(I’)icog g gcglglfgg{?é)té glgtb%&}échngﬁ r?vgtlveﬁ“q_ th‘étfcf%g? (i{rﬂ&sopn(f gc{eetilen sale with
inofp4Aiic @F 6iamt BakeQle.c., AIAT OF ARAINhe-cafh BIaROcsPERIBGHIINE, potassium,

group that is rempved after the cou pling reaction, and
cal Qlﬁl@ﬁn{lmw] o IRYSNETYP My it e Caripangtes ahlflcaala%aw;% Jeuis r‘i’éCYChC
amﬁL@{ Ipye@éraw mfhylabtfind Sthidnehe( KMl hnine, &@BSRMIMREHBEMIRland the

4 and D are as defi ned above, with a carrier
llkinerlvatlve of the fornula (XVI1) T-[COOH , wherein T

[02861d M arg 381 felih A SO Rise SPoct oy h fhe @er&%’ﬁﬁ@%l Rcans a

formula (1b) defined at the point (x) and (xv) wherein
groppsuch s, fpr- lnfrt@@mn@hylsethm DoPHOSTDropy -t Uty INEidoLyE, seertutyl,
r , nj ugati on
tertr%ém éF}? BA Ir)lgsnec &Eﬁ I?ﬁe gFfISOHS%I %p@eﬁ%élg% condi ti ons
IOZBHpor t edVisinthe lterpldigrftis dybloalbyi\&oup[r@@ﬁ? ]fﬁnmttftwb, cyclopropyl,

cyc % at Ieglp f 3510@ X‘}lf L %cll?r)ﬁ%n%gyglgcq}gg)gc a&dhtﬁe fﬂ?egglr'::jao f
[0288)]r mul a WME YerasC,defdllndena lpong nvdatdd dl[vﬂ&ﬁéaésﬂm): s@ch as, for
ins Crgp%lé ﬂefﬁ) e%hyFéne n—propy?en(: 1sopX2>pyll_|-ne n—butygione 1so\bl\'h[elene sec-
butylene, tert-butylene, n-pentylene, neopentylene, n-hexylene, isohexylene, and the like.
[0289] The term Cs-Cg cycloalkylene group means a divalent residue such as, for
instance, cyclopropylene, cyclobutylene, cyclopentylene, cyclohexylene, cyclopentenylene,
cyclohexenylene, and the like.

[0290] It is clear to the skilled 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, unless 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-pentyl, neopentyl and the like. Exemplary C;-Cs alkoxy groups are
methoxy (-OCH3), ethoxy (-OCH,CHy3), propyloxy, isopropyloxy, n-butyloxy, isobutyloxy,
sec-butyloxy, tert-butyloxy, n-pentyloxy, neopentyloxy and the like.

[0292] “A peptide residue constituted from 1 to 4 amino” means a peptide comprising
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and P1 are as defined above, and renoving the
protecting group, if present; and [0359]2'c) coupling
w0 baooeded t ant acyl hydrazone derivative of theP€DURIDH050537
(XXX): [0360]wherein Rl, R2, R4 and D are as defined
above, preferably after activation with a suitable
activating acid group W wherein Wis as reported
a sﬁlg@ﬂee froW dild t@fdaPhdthi@l orQfnth&R dhdabi®. (XI'V) T-[X],
erein Xis NH2, and T and m are as defined above SO
0203 yi el g PEsFR SRSl REOVESS Bificesse Y the Sreguptionerf 2
cortABA ok BebukXh s Afithcl Xk, above wher ei n the
Zlresidue is - HT o -SDCONHT and L2,
[0284] R2, Aircmr@ua@,OHér f%@dlaébb%sedeﬁe@ch@hsrgmnddhe phasmadentically

::Egr%?ﬂ Bfergyhel E@ra%E@EzS&P%aré%}”%ﬁ‘g’r%Q? condensat  on
r pdessgs For preparingradthey 2

fined | i
205 1o RBHOTBE BGSe F?@gﬁt %?thn& th f@%ééd"aﬁgéacompound
of thd tor@ulaj (Iab] aadegiaed a‘tE)IVe afd théphafoaceutially XOC)Epthl[e SHE)tnirgof siwhich
as to %,?1 nd of the formula (I b) as defined
ProgRgee™ e% S‘i&ﬁig g ®d (xvii) above, wherein the
[02D7]- Z] - rSai duActiig addhpbudd=E{drnaifla AISaOddmed dbaaaelithd,compound

, T are as defined above, using the sane
0f$%5@§%%%°&§ﬁditions reported under point id above;

[ 0363] Anot her condensation for pr@paring a conmpound of
the formula (Ib) as define@_thyela@nprlses reacting a

conpooind of bornul a (XXVI L Las défi ner above wit h:
[03 s 3—dlogpoungkof t ormul a ( XXX}y H R4 D-S- P2
whe R4 ‘and R ,are as dalihed above and P2 is

hydrogen atonror preferably, a thiol protecting

0B 0 o PR Dy e e it £ SRR P s GG oy

[0299]e as dﬁfunBﬁnabﬂngﬂwa&memubhenﬁeﬁmymme@ﬁythe thio
protecting oup,,if present, with either: [0366]2e")
rlvat ve,of the formula (V) as defined

abo @@@@« e d\La—oorrpound of the fornula (Ib)
as o "BBints (Riii) and (xviii) above

j R2, D, are as defined above and [T-Z] -
is a fe3|due o) fornula (Xl 1'1) as defined above, or

(XXI'l'la) or, o
N
OQ
RZ

[0300] wherein R;, Ry, R3 are as defined above and L; is a group of formula (II) or
(IV) as defined above;

[0301] Step 3 activating the resultant acid of formula (XII):
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[0367] 2e") a carrier derivative of the fornula (VI) as

defi ned above, so to yield conpound of formula (Ib)
waledioned2ander points (xiv) and (xix) above WheCEUS20LRY50537

R1, R2, D are as defined above and [T-Z]- is a residue

of the formula (XXIV) as defined above or (XXl Va).

[ 0368] Conj ugation reaction is carried out using the

same cordi tagsons reeported in point (le) of the process

whi | g S f ~ha\selected thiol protecting group
can n-@Hunder'The condition reported in the
lite f , e.g. Geen TW, Wits P.GMin

Pr ot eft;t |0ve oHa@ups in Organic Cheni st ryl] [0369] A
conpound of t formula () wherein L2 is a spacer of
formula (M 1P) and the pharmaceutically accept abl e
salts may b —Rgd by a process depicted in Figure
6, wherein G is—éRé)rbon or nitrogen atom preferably
a nitrogen atom i s hal ogen or hydrogen atom
preferably hydrodgen atom and n, Rl and R2 are as
035 | ned RRYLr  EOSHGl A6RAL qémghxbovte%d present
I'nvention provi'dés a process preparing a compound
[0363] t he fSopriliakifg thy r@sltadleﬁtheidd abopendheioenwla CRIIDs a
spacer of fgpmula VII11) and the pharnmaceutically
accept abjle dalts tlhergof, which process conprises the

foll 0 iTrﬁmep 1 reacting a conmpound of
t he 3 aS"defi ned above with an acyl
hydr aki dé dériwvative of formula (XXXII1): 0 H NN
-11-( r??Spé (XXX 11) (A 372l wherein G and RS are
as above defig usi ng the“same conditions reported
in
N
o—{;j>
0
RZ
[0304] wherein R, Ry, and L; 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 (Ia), and optionally converting the resultant compound into a
pharmaceutically acceptable acid.

[0305] The compounds of the formula (XI), (XII) and (XIII) as defined above are also
objects of the present invention.

[0306] The reaction of step [ is carried out in a organic solvent e.g. dimethoxyethane
or preferably N,N-dimethylformamide (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 lhour to 24 hours.
[0307] The reaction of step 2 was performed under basic hydrolytic conditions,
preferably with a strong base like NaOH, at a temperature of from 0°C to room temperature
from a time ranging from 1 to 48 hours.

[0308] The reaction of step 3 was carried out following well known methods, for
example the N-oxysuccinimido derivative may be prepared by reaction of the acid (XII) with

N-hydroxysuccinimide or its water soluble 3-substituted sodium sulfonate salt in the presence
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step 1 as described above in the process for
preparing a conpound of the fornmula (lb), and

wO 0Bdpsmkerein n, RL, R2, and G are as defi nedPGUY®)9/050537
into a final conmpound of the formula (Ib) by an
appropri ate nmethod. [0375] The conpound of the fornula
(XXXI'V) as defined above is also object of the present

of NN.@R10kbxy - Q3R TR ih b B&lert QRURE SicRRrdndMaRe oLRIN-I ed
out follow ng one of the methods sunmarized in Figures

dimeghylfopmanyide at\gierpparafuig of fomp °Co 5p *Cphar a tppe afrffpnRk t4hours.
(0389 def i ngd r@a@@c\[neof s eB 4R3h bl &M@ out E‘(hﬁ)wflﬂg'f'@le of methods

condensation f re arln a conmp ound formul a

sunirggized g laétirpfn@d 3@6@ p@@mqnéb%dqsé@cbqanp@u@d @fdhqabumia o) as
deffn@l e «f B8 Negds defined above with: [0377](3a) a

carrier der|vat|ve of the formula (XIV) T-[X] ni
[03WMer ei n IiXpargcul@i+tha fidalrpondsnsesiod &driprapdrisgdaoemanposnd oighe formula

i.el f |
(Ia%alg i%ﬁﬁne? )&a)gs \%C%)%l{’ﬂgse% V\ﬁatcﬁl? a{ 9(1_ O|u§d é‘tl f??rrﬁlﬁg )QI?I:) {1 ﬁe%ng nlgo%e with:
[0318r nul a 16\ ¢dnpoasd defbimmead TAFHMETV Rihawid XR2 - M goraSH and m is

d above .and [T-Z], i.§ -.S-T rein.T.is as e
os it & B0y e R Rsapo il o B bt S Uit aforE Rader point ) or
ii) egietdivety.t o0 compound of fornula (XXXIV) are the sane
scrib und oi nt 037 ot her

103855 G enasiie S EERR Bsat el g NG ingh Grap. ORg B gy den
linKals&)) ofaﬁli(ﬁ@fylpél 8fthiceROMEp CATRLINER b1 WRlCtht @@uo@ur@ Gfmh@ ddieler.

of formula (XXXI'V) as define above with: [0379](3b) a
Prefesied Gofitiane SROPIRATSAISY Wreémwm@ﬂmw@?w Balspgratures

froRI4E (A3 3det] RRnRL @¥A WRHEaburk AifseS@aRIGoNdi ti ons
descri bed under point |e"above, and [0380](3'b)

[03¢3upl i ndof prampiss cendaions K ylerppadaasasion befaicei B¢ FoBPENds ofe
fonfngfar@{hﬂ A K% olties @f}ﬁﬁzgaré %H{Pééﬁé 0. okt stoﬁﬁn?ﬁHRgﬁa{%fa% Q&Iebm M

group, i f present wher ei n , alr e
sodamn eldpriideead pﬁwetalmgmwmkw&h aaribadlerral ¥ e nyletrested wigh a 30 fold

mo%g%‘@r%éesg)f QW‘%I \)//VIOILM&B’N Wg&hﬂfoﬂn%gi {)%o?%ﬁ}écﬁﬁ‘s at 20

above, soO as conpoun
(defoe N Tae Chighgatesis derﬁﬁfrddﬁ' g@hﬂhanatlcplmrm SEBHADEX E6%Ecolumn

(Pharn[‘i:"arc%I ﬂé}#@ﬁ&?%ﬁ% ‘Ia{)vg e%{ f )b %f{lﬁg i g}rl ?Eg &éh-g)éq%laaeét{uﬁf;eiregﬁsgline).
[03s4e Condkﬂwonﬁmmnammhmsmbmﬁmgu&edpmndgéﬂﬁﬁam&mt@8asddhwd

final co nds under i-nt 0382 ot her
obois AR T Mg e PRy Ry SER A e ¥ mul o
[03(5]b) as 1ded tdigsbund of formula (XV) NH,-D-NH-P wherein —D- or -D-NH- are as
defined above and P is hydrogen atom or preferably a protecting group

[0316] 1b”) deprotecting the NH function, if necessary, of the resultant compound of
formula (XVI)'

7— N—D—N—P
OH H

(XVI)
(@]
A)}Nw

o
o
R2
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above conprises reacting a conpound of formula (XXXIV)
as define above with: [0383](3c) a conpound of fornula
W@ 2000009124 HS- D- 00- OP1 wherein D, and Pi are asP@eiB19e21050537
above, under the sane reaction conditions reported
under point 1 e" and, after renoval of the am no
protecting group, if present; [0384] (3" c) coupling the
[03'1 sul t arﬁheﬂ'ﬁﬂ’ Rhydriazene afek b¥aleirdRred atdre 1sfaq5'r6fb'étﬁ‘1g group, and
, preferably activated by reaction of
the%wtable activating acid group W wherein Wis a group
10398 | ned 126aVEpiing hORAMMNBHBLMIL RYordida 0209, D are as
defi ned above a carrier of the fornul a (Xv)
T-[X], = ils NH2, and T and m are as defi ned
2 v eld’g _cqopoynd, of fornula (Ib) as
oH(XXllﬁ abave wherein the [T-Z] -
resi dde :D-CONH-T and L2, Rl, R2, T are as
def i feéd, OusPHg ot he sanme conditions reported under
poi nt | c above 0386] Anot her cond¥hsati on for
preparing a cpnmpound of the fornmula (lIb) as defined
above conpri : 87] (3d) coupling a conpound of
formul a (XXXVI) pobt apned as descri bed above with a
carrier derivative the formula (XX) T-[CHJ ni,
wherein T and m aRe as defi ned above, so as to yield a
compound of .the formula (Ib) as defined under point
[03890xi i i) vERERWherlaind %e psebgye reprtdapd Piishydeoeen pjops. yith a
carB®dedRiucle? forRla TRECOTHAS @X‘aﬁ) Wedtinathna ROME as ddMed above, so to

reaction conditions are the same reported under oi nt
obtpig campound of fzmia Al trdafinedndlenda PPishiaboysy whsaein hlgZd- is -
NHCBWQ" Of{ tﬂ}eL fa‘ﬂﬁ Wr@as(deh)ledaa%ogeef i ned above

conprlses reactlng a conmpound of formula (XXXIV) as
[032&f | ned Tabosretin eftytep[1D238B Bt I condiponsisapable aflgecating
CO\/fg ?ﬁﬂlkg e(sm&c tﬁ% @’éi%velﬁ%m% 'ir?flt aBréaﬂglh Hifte &1ih the

ef 1 ned”above, 'S pre era protecting

stngnmmpﬁthmnﬁear Rrhkrrscbcmldttmnmrtcomp@ss n@mj‘ Ibtlﬁ‘dfeah aghepuspoluabns pH
7- 9'5e ofX obroa\lslnzcn%o"il eﬂts’? sﬁcfht aes{)en% %{Tﬂ\écﬁ rélet‘% otnrl]lgmﬁ)d’e é{%ﬁi}ro e}hg{l Slrjg
tetrallrgdlrafonap bt dftgyltabcﬁatb aspdratnite racg;aigj*fycdm a2@ neSWEr andafbr tireesaffom

t he fqrnula éXL) R2 [0390]wherein n, R, R2, and D
somg RouLs 0§ P & Sabove, with eit her

[0321] The 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 Groups in Organic

Chemistry]. The coupling reaction of step 1”°b is carried out in an organic solvent, preferably
N,N-dimethylformamide in the presence of a condensing agent such as e.g. 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride 1,3-di-tert-butylcarbodiimide, N-(3-
dimethylaminopropyl)-n'-ethylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, or preferably N,N'-dicyclohexyl-carbodiimide. The reaction is carried out at a
temperature ranging from 5 °C to 50 °C and for a time ranging from 1 hour to 24 hours.
[0322] In an alternative way, the compound of formula (XVII) can be activated with a
suitable activating acid group W as described above in step 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 (Ia) as defined

above comprises reacting a compound of formula (XIIT) as define above with:
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[0391](3'e) a carrier of the formula (V) as defined
above so as to yield a conpound of the formula (Ib) as
walediomed24nder point (xiv) above wherein L2, RICT/B009)50537

are as defined above and [T-Z]- is a residue of
formula (,(XlIla) as defined above, or [0392](3"e) a
carrier of the fornmula (VI) as defined above so as to
[03Y4e! d a 1eprampEn®@bt hhgyld otvml A LA )CospaghdrBigd H9Le0- are
oi nt (xxv) above wherein L2, Rl, R2 and D are as
as fffél phihgvanihi ihiriplie protecting aeid gronpiere. deylestss rbbdemeyed
aftdr c\(ﬁﬂh@ee@ﬁgﬁ %eﬁiel@ﬁl%\égld cbﬁg&?hh-gﬁ formGACHIRMS bet ween
a compound as defined ove w th conmpound of
”VIII) as defped above are carried

formul a '\A“ﬁ

out Q B di ns reported at the point
| e' -e@H|verH [ 03%4] The conpounds of the
present T nvention of the formula (I') as defined
abovey viher@ n?L is L1, and the R grnaceutlcally
accept abl e sal thereof may be”obt ai ned by a process
depi cted bel gw i|n schenes 7-10, wherein all the
synbol s haye” the nmeani ngs as defi ned above.
Schene 7 [O By reacting a conpound of the

formula (XI11) wth a conpound of the formula Q NH2 or
Q SH, wherein Qi ¢ as defined above, there are

[039§]t al nedv}ﬁ%ﬁPﬁH'RQSL Qhd Do Rsdrlbed attherein L Is L1 and
R2, are as defined above. Coupli

[032@act i orfhe é%ﬁlt‘tnl“f evmspapé of feemdla (EY saitbs Wed aSa%@h/ & predagbly

B Ly R W) A
coupleNpithabe chefidrmeseluglobfoampla ¢ XEV )ak-EX labtharaned iclhpondh gndT are
as (Ielfiﬁec{ &)rooy%oato% f&ﬁ%@%%u&ffdrﬁmuﬂ 2'&??1&'1 at tll:‘;g 01Q @ﬂ%h@rem [T-

as de 5n Ccondi ti
]UMeﬂﬁéh@ONﬁgﬁerédIammd§%mmuehﬁnﬂbmpwmnt lc. Schene 9
[0327] Preferred 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 1b 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 0 °C to
room temperature and from a time ranging from 1 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. 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 1,3-di-tert-butylcarbodiimide,
N-(3-dimethylaminopropyl)-n'-ethylcarbodiimide, 1-(3-dimethylaminopropyl)-3-
cthylcarbodiimide hydrochloride, or preferably N,N'-dicyclohexyl-carbodiimide. The reaction
is carried out at a temperature ranging from 5 °C to 50 °C and for a time ranging from 1 hour
to 24 hours or in an alternative synthetic way activating the acid (XIX) with a suitable
activating group as reported in step 3 of the process and then coupling the activated acid with
a compound of the formula (XIV) under the synthetic conditions reported above in step 1.

[0328] Another condensation for preparing a compound of the formula (Ia) as defined
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[0397] By reacting a conpound of the formula (XVI)
wherein P is hydrogen atomw th a conpound of the

wo ar1ibe 249 CHO, wherein Q is as defined above, PETIE8W09/050537
are obtai ned conmpounds of the formula (I') wherein L
is Li and R, R2, Q Li and D are as defined above.
Coupling reaction conditions are the sane descri bed

ab(ﬁf@@&/lﬁpﬂﬂs@ﬁl%ﬁct %Iar&bmbs!und%@MHﬁlamm) as[1OBR8IHBY: WRRCt i ng a
conpound fornmula (XVI) wherein P is hydrogen

[03290om andd}_it ch)mpugji af the fsmylaf K as deperihed abgvering then coupling
the Q&Hﬁﬁft‘ ierRkdib R iR & &\%’&e‘ﬁﬂ@d fole Qnér@mqﬁls Q}F(frbgéﬁ%om

above, there are obtained conpounds of formula (
with eprsierresidiesofithe farmauly i T-[ GHO]RXX), Oheradn D aadd %@an@ﬁnWe@OVG
o R RRACOE LB B (b IR bLACR) A e S HARET-
Z}pwﬁhemﬂﬂ%nMSﬁNHbﬂ$b{}iﬁe formul a (I') as defined

[03§®ove’ \Q{Po%j’u? il nLof d r(L)%C & ”lﬂm%*& rlxpan@% gpi%ﬁig&l%y 4 )¥v1th a carrier

accept able reo e ob cess
of ﬁamilla:()éﬁ) d:mﬁlbe‘ﬂamnd %hmmnshtfbils ddpablehteredting ab‘l’aldnhhnkages of

nbo ave th e neani.ngs .as defined above,...
by BB 10 S BT ATEr G o MR Rt AR TR aions
encopgd luge (ﬂf)ﬁ?ﬁﬂaﬁed mqaehusasonmgmm el 07 . stdm)hﬁkslgrm haxt(Re Miéﬁedﬁ,;at a
erl I here are bt ai ne C 0 .0
PR (4 5 (Rl i g 109 TaHR 4 3OpS G fgtiions o
the Ok et ﬂle asmplehinsdicphavrd andalkls ofR3smd @) asd

defi ned _above. Schenme 12 , .
antibodies T-CHO are: aqueous 0.1M sodium acetate and aqueous 0.1M sodium chloride at

pH 6 containing a monoclonal antibody at 1 mg/ml, treated with a 30 fold molar excess of a
5% w/v solution of 8 in the same buffer, for 24 hours at 20 °C. The conjugate is purified by
gel filtration as above described.

[0331] Another condensation for preparing a compound of the formula (Ia) as defined
above comprises reacting a compound of formula (XIIT) as define above with:

[0332] le) a compound of the formula (XXI) NH,-D-SH wherein D is as defined
above, under the same reaction condition reported in step I of the process and then coupling

the resultant compound of formula (XXII):

SL=N—D—SH
OH
5

X1
(@]
Qw

o)
o
R2

[0333] wherein Ry, Ry, L; and D are as reported below, either with:
[0334] le’) a carrier residue of the formula (V):
0
E;(N T (V)
o) m
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[0401] By reacting an acid conmpound of the formula

(XXX) with a conpound of the fornmula Q NH2 as defined
wW@bwveyoieher e are obtai ned conmpounds of the foPELIUS2009/050537

(I") wherein L is L2 and L2 is a linker of fornula

(M) as defined above and Rl, R2, R4, D, Qare as

defi ned above. Schene 13 [ 0402] By reacting an acid
[03gSMPoundyiRfeit ’nend aramsaieﬁﬁ@&\abbw sMot dbtatn £IRARALMAE Rfiition a
the formul a CHO as defi ned above there are obtai ned

corpRspb afbe fsmulere) deserbadat the Ppinphyrvierein PI-ZE ine [epidrest the
for@bilaf(R .a (VIl) as defined above and R1, R2, R4, D, Q

are as efi ned above. Schene 14 [0403]By reacting an

acid conpou of the formula (XXVI11) with a conpound

of the for ﬂﬁﬁ defi ned above, there are

obt aj ned oundso e formula (1') wherein L is

L2, P i ay inker of the formula (VIl) as defined

above and R1, R2, R4, D, Q are as defined above.
[038upl i ng)vhee:acDiaomTcaMidbﬁmdabd@smri bed above are the

nme de cr, under |nt e 15 [ 0404] By

[03§Z]act| na a ‘é’lgl?r%cc)ﬁn re? ehOft}fegfrorrlrnu {\% V) with a

co und of the fonmula Q SH as def| ned above, there

are obj,ai ge/{g[po nds of the fornula (I') wherein L

ZEaBZ a’ln er ofopthe formula (VI11) as defined
abo d R1, R2 are as defi ned above. Schene 16

[0338] wherein T and 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-Z]- is a residue of formula (XXIV)

O
H
N _.S< T
~"~p s/\)LH/ (XXIV)
[0339] wherein D and T are as defined above.
[0340] The reaction of a compound of the formula (XXII) as defined above with a

compound of the formula (V) as defined above can be carried out in buffered aqueous
solutions at pH 7-9.5, alcohols or a mixture thereof, at a temperature of from 4 °C to room
temperature and for a period of from 1 to 6 hours [see e.g. Willner D. et al, Bioconjugate
Chem. (1993) 4:521-527]. Coupling of compound (XXII) with compound (VI) is performed
preferably in a mixture of methanol and phosphate buffered solution, at pH 7.2 with from 1 to
1.5 equivalents of a compound of formula (XXII) as defined above for each reacting group of
a compound (VI) as defined above. The reaction is incubated preferably at a temperature of

from 4° C to room temperature [see, ¢.g., EP328147].

[0341] A compound of the formula (Ib) as defined above and the pharmaceutically
acceptable salts thereof may be prepared as depicted in Figure 4.

[0342] Processes for preparing anthracycline derivative conjugates formula (Ib)
[0343] Accordingly, the present invention provides a process of for preparing a

compound of the formula (Ib) as defined above and the pharmaceutically acceptable salts

therecof, which process comprises the following steps:
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[ 0405] By reacting a conpound of the formula (XXXVII11I)
with a conpound of the fornula Q NH2 as defi ned above,
W@ bapgoeiee obt ai ned conpounds of the fornula (PCY/US2009/050537
wherein L is L2, L2 is a linker of the formula (VIII)
and Rl, R2, Qand D are as defined above. Schene 17
[ 0406] By reacting a conpound of the formula (XXXVI)
(o34t h a ORGineh cbiiforn@ LMYrRue EHR déﬁnéiﬁfbb{fbe\dlﬂ%lpé@l
t here are obtai ned conpounds of the formula (I
qu%ykémﬁvﬁn@§fEmmu@éXnga l i nker of the formula (VIII)
and R1, R2, Q ang D are as defined above. Schene 18
[ 0407] By (r eact i ngla conpound of the formula (XXXVI)
Wi t i Ner —élnﬁo,upg—@f [f he ckonmul a Q- COOH as defi ned
above Hthere are ai ned conpounds of the formula
(I") wherein L i®lL2, L2 is a linker of the formula
VI1l) and R, R2, and D are as defined above.
[03¢2Jupl i ngn pendittonpeapeln @l erFasng condent [iRf@gcs @od hydrazqng éype and
o Bl ARRAR RREHNISH: ARiAlage” above. [0408] Starting

onpounds and reagent are’ connerC|aIIy avai |l abl e or
[0366in be prazphrayctiob thovpsytjak sompoundiohthd ferapdy &dvlin t he
literature. For exanpl e, the gonpounds of the fornula
(1'1) are described if 98/ 03446, the conpounds of
t he forwylaogIX) ard  ( Xycay.e-ndeficri bed in WO 9202255
O dES [ 040 he ant hracycl i ne
fat € conpound8 of the invention
hOUtility for anticancer activity. In
one € i ment ,: the anthracycline derivative conjugate
[ de an anti body coWkdpgated, i.e.
ed by a linker, to an anthracycline
derivative drpg i ety where the drug when not
conj ugat ed { body has a cytotoxic or
cytostatic effec%%h; e biological activity of the drug
moi ety is thus noditdted by conjugation to an
antlbody Ant i bodyRedr ug conj ugat es (ADC) of the
ot 30 PR REL il CEh LD PO, dRFRcBhue
megellectivity, i.e. a lower efficacious dose may be

[03 hit ﬁ\e/eifﬁé[corﬁf)'oo H 0{%?&9}8’2‘?91 W?as detﬁ ed ﬁmvg}/s% so 0 Ject 0f¥he

present invention.

covalently atg

[0349] Preferred conditions of step 1 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 temperature of from 4 °C to 50°C, for a
period of from 1 hour to several days;

[0350] The final conversion can be carried out following one of the methods
summarized in Figures 5a, 5b, 5c:

[0351] In particular, the final condensation for preparing a compound of the formula
(Ib) as defined above comprises reacting a compound of formula (XXVT) as defined above
with:

[0352] 2a) a carrier compound of formula T-[X], (XIV) wherein X is NH; or SH and
m are as defined above to yield compound of formula (Ib) defined under points (viii) and (ix)

above wherein L, is a linker of the formula (VII) as defined above, R, R, are as defined
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metabolite of the ADC, is inproved in a manmal when
conpared to the correspondi ng PNU159682, anthracycline
wa@leriosetizoe conpound al one. Al so, the bioavai | BI/U82099/050537
of the ADC, or an intracellular nmetabolite of the ADC
Is inproved in a manmmal when conpared to the
correspondi ng anti body al one (anti body of the ADC,
abodt bPUt Z 1L er-Sitl &r 105- eth¥re@ Tlid AKRFihed 684 Hohfd eI reaction is
enbodi nent, the anthracycline derivative drug noiety
cargigd QUi asipgihe samaeanditiopniziertadagaye rderatPi ISody until the
[03§5]t I bodyx fifHdgc SRARHER Br llgl"eﬁ‘ﬂﬁ taQoﬁp&ﬁlldlofﬁllérfBr%ﬁl@a (Ib) as defined
receptor or enters a cel W th a cell-surface recept or
aboyp eeinprises feaptingheompeynded joroulat(K& VA hasi dsbas/abgvergyith:
nj ugat ' heaved. :
038 Doay st far PRSP K TR 6 HERFRICHT R P
defedl hbovFR: ia ¥ e ype hidnis digdriogent dtore od prrderatly etnyrmiwyprbecting

[ 0L | ul ar | eaved in.. fromthe anti body
gro‘éﬂhtaﬁlg?%:%O#'Sgﬁﬁ%,tﬁeocro élﬁnqgl rﬁ%}lg%’gﬁ mﬁ%lér net abolite of the
[0368IMpoun@,’b)lyuEing yireatsuita@atylbydradoye dolvgsvesqf tiexfodhatla GAXVIID):

or other nechanism [0412] Angi body drug conjugates of

the invention may al be prYduced by nodification of
the antidodygHto i qu-jﬁb(cg)nehec roBhi lic noieties,
. it homucl eop 'Rq swbsi tuents on the
d ofdrug. The &ugars of glycosyl ated
ant I BedhNeS > ¥ayrbe oxi di zed, e.g. with periodate

oxi dirgi ng reagents, to form al g&{)%de or ketone groups

which may reacl_with the am ne group of I|inker

reagents or ugl noi eties. The resulting imne Schiff

base groups a stable Iinkage, or may be

reduced, e.g. I(;gohydri de reagents to formstable

am ne |inkages. |In—6ne enbodi nent, reaction of the

car bohydrate portRon of a glycosylated anti body with

ei ther gl actose oxidase or sodi um neta-peri odate may
[039¢le) o carsEy R Ralteny deira qgé%’i"?@)’e’&l@d’dtﬁni% deriygtive of the

forRbRAYRV) rhaoaran , WBaein Mddn aRRE AfidcabBod! QUBFicRM édMound
dru Her manson, G.T. (1996) Bi oconjugate Techni ques;

of fapme hp tdafined ¢! thaveawnt yoraed () 2darepmthy [T-Fh reelierNH-D-NHCO-

T ETOPANRLT oR R, RLNS, T RLRPANRE aDbveet Mjiakios RALDS iQfarried
threoni ne residues can react W th sodi um

outrpsing thsesping deftdétionp eopatted yigen neigiibdeei on of an al dehyde

[ | ac ' ' [
02l MR A ESRRIP R0, BB 0 g
abaak derthyribes cagtinge comacinddf Wirtinlag XgMipasrdstiet 3bowe withnker
| | 04 L ent G :
BH) S0P £ hRUAFILR RS, ETROS TR £ AARIFN, 9 vico-
andci\wad @nlefiyedabbac hetretmgviag kiepka@ecting gruap afipegpnt; andl

acer Z,to one aor nore anthracycline deri.vative . d )

03386t o2 Droffige Ao R PR G L o b

Ab-(L-Z"-D)pl C [0414] or a pharmaceutically acceptable

salt thereof, wherein: [0415]Ab is an anti body;

[0416] D is an anthracycline derivative selected from

the structures: =6,?,0 56 z [0417]where the wavy line

indicates the attachnent to L; [0418]L is a |inker

selected from-N(R -, -N(R n(Cl-Cl12 al kyl ene) -,

-N(R)m( C2- C8 al kenylene)-, -N(Rym(C2-C8 al kynyl ene) -,

-N(R) m{ CH2CH20) . -, and the structures:
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0 HsS5S. 00rNnsS O rN N --(222 , [0419] where the wavy
lines indicate the attachnents to D and Z; and [0420] Z
WO 2018100994 | onal spacer sel ected from - CH2C( 0) - PCT/US2009/050537

-CH2C(0) NR(C1- C12 al kyl ene)-, and the structures: R
\ N<O
Q
FN);;L D_ OH
rd
R
0 ' l(
(XXX)
0
H.C N
s S @
o}
RZ
[0360] wherein Ry, Ry, R4 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 NH,, and T and m are as defined above, so to yield a
compound of the formula (Ib) as defined under points (xi) and (xvi) above wherein the [T-Z]-
residue is -NH-D-CONH-T or —S-D-CONH-T and L,, Ry, Ry, T are as defined above.
Conjugation reaction is carried out using the same conditions reported in point (1c) of the
process.

[0361] Another condensation for preparing a compound of the formula (Ib) as defined
above comprises:

[0362] 2d) coupling the compound of formula (XXVIII) obtained as described above
with a carrier of the formula (XX) T-[CHO], so as to yield a compound of the formula (Ib)
as defined under points (xii) and (xvii) above, wherein the [T-Z]- residue is -NH-D-N=C-T
or —S-D-N=C-T and L,, Ry, R,, T are as defined above, using the same reaction conditions
reported under point 1d above;

[0363] Another condensation for preparing a compound of the formula (Ib) as defined
above comprises reacting a compound of formula (XXVI) as define above with:

[0364] 2¢) a compound of the formula (XXXI) H-R4-D-S-P, wherein R4 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 (XXXII):
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Zi- [0421]Ris H Cl-C12 al kyl, or C6-C20 aryl;

[0422] R and R2 are independently selected from an
wW@pinooEed d side chain; [0423]Z1 is sel ected fPONMUS2009/050537

-(Cl1-C12 al kylene)-, -(C2-C8 al kenylene)-, -(C2-C8

al kynyl ene)-, and -(CH2CH20)n-, [0424]mis O or 1,

[0425]n is 1 to 6; and [0426]p is an integer from1l to

8. [0427] Formul a | conpoundsoi nclude all m xtures of

var i ouslg/ | oaded and jttache nti body-drug conjugates

2

where 1,712,938, 4, N5N"6,(Cih—a0d 8 drug noieties are
covake . 8 the aiti BgdysH [ 0428] Exenpl ary
enbq antdrbody- dr ug® conj ugat es i ncl ude:
NH2 “HN ON H2MPEG val - ci t
R O OH © (XXXI1)
0

[0365] wherein n, Ry, Ry, Ry and D are as defined above, after the removal of the thiol
protecting group, if present, with either:

[0366] 2¢’) 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 L,, R,
Ry, D, are as defined above and [T-Z]- is a residue of formula (XXIII) as defined above, or

(XXIIIa) or,
O

5 N—T (XXllla)
\S/ ~g
©)
[0367] 2¢’’) a carrier derivative of the formula (VI) as defined above, so to yield

compound of formula (Ib) defined under points (xiv) and (xix) above wherein L, Ry, Ry, D
are as defined above and [T-Z]- is a residue of the formula (XXIV) as defined above or

(XXIVa).

O
S<_..S< T
-~ *p s/\)LH (XXIVa)
[0368] Conjugation reaction is carried out using the same conditions reported in point

(1e) of the process while removal of the selected thiol protecting group can be carried out
under the condition reported in the literature [see, e.g. Green T.W., Wuts P.G.M in Protective

Groups in Organic Chemistry]

[0369] A compound of the formula (Ib) wherein L, is a spacer of formula (VIII) and
the pharmaceutically acceptable salts may be obtained by a process depicted in Figure 6,
wherein G is a carbon or nitrogen atom, preferably a nitrogen atom, Rs is halogen or
hydrogen atom, preferably hydrogen atom, and n, R; and R, are as defined above.

[0370] Accordingly, the present invention provides a process for preparing a
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0 NH2MPEG val -cit - PAB [0429] where Aa is a dival ent
unit, such as MC (nal ei m docaproyl), M
w@ pbedregdopr opanoyl ) or MPEG PCT/US2009/050537
(2-(2-(2-(2,5-di oxo-2, 5-di hydro-1H pyrrol -
yl ) et hoxy) et hoxy) acetyl ), capable of |inking an
anti body (Ab) to an am no acid unit, such as
con¥j uhéﬂ 6f thé triblai (18§ as @MedYoovs waeféinwgh@mpamot forBHBAVAS) and
B (para-am nobenzyl oxycar bon whi ch | inks an am no
the@é%ralaawtlfalwcméabkﬁsab% hefee yh FK)PWP?@HOIQHH%MH%OIM%E steps:
[0391Y t 1S presentin 59019551% RO s dinkd R6Sc Xih an acyl
directl _tL % noi ety when the amno acid unit
h}’dri‘sﬂ@b@éﬁ?ﬂweDﬁfo(ﬁmhler(xé(%@hl ments, the Yy unit |inks
directly the drug noiety to the antibody unit when
both the{am no acid t and the Aa unit are absent.
[ 0480 CHYy STt Thogy’«di®Gfi de i nker drug
conjugates are represe€nted by the structures: 0 |1
D- CH2CH2- S- S- CH2CH2CNH- Ab O | |
[0322]1CH2 CH(WHeR)n S-afd REHClaiS a2 THACNIHis Al the same conditions reported in

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

[0373] Step 2 converting the resultant acylhydrazone derivative of the formula
(XXXIV):
S
2)TS_S@R 5
G
(XXXIV)
o]
H,C N
: S @
o]
RZ
[0374] wherein n, Ry, Ry, and G are as defined above, into a final compound of the
formula (Ib) by an appropriate method.
[0375] The compound of the formula (XXXIV) as defined above is also object of the
present invention.
[0376] The final conversion can be carried out following one of the methods

summarized in Figures 7a, 7b, 7c, wherein n, m, T, D, P, Py, P, and R4 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 (XXXIV) as defined above with:

[0377] (3a) a carrier derivative of the formula (XIV) T-[X],, wherein X is -SH and m
is as defined above, so to yield a compound of the formula (Ib) as defined under point (xx)
above, wherein L, is a linker of the formula (VIII) as defined above, R; and R, are as defined
above and [T-Z] is -S-T wherein T is as defined above. Reaction conditions to tether the

299

carrier to compound of formula (XXXIV) are the same described under point (1¢”) above.

[0378] Another condensation for preparing a compound of the formula (Ib) as defined
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0 Il D CH2C(CH3) 2- S- S- CH( CH3) CH2CH2CNH- Ab [ 0431] The
di sul fide linker SPP may be constructed with |inker
W0 eageom12dN- succi ni m dyl 4-(2-pyridylthio) pene@nusi0e9/050537
[ 0432] The anti body-drug conjugates of formula (1) and
t he compounds of the fornmula (1') include al
enantioners, diastereoners, isonerically enriched,

abdva &P EseMesdiin rg%%omﬁ&ﬁfd(b@T&ﬁlhlla)(Xb@@eLﬁse&ﬁﬁ@%ove with:
i sotopically enric 14C,, 15-,

[037) and PR)steapend cg,fw@qaf@@ég,y) SHPNHNbWherginghand P are as
deﬂdeﬁﬂa&% uR¥er AV RBEo dEtnd Hesﬁﬁﬁéa%blér'ﬁoﬁlft )1@%69@ and he

ant i body-drug conj ugates of fornul
[038Knpound3’dh caupding de meshant hcy}hYdfazvn@eiepréye wt thi nﬁcwrewtan on

< ERY D Lt hey contain an
( acgpaﬁy%ﬁﬁﬁﬂélor dﬁﬁggbgﬁﬁﬁgfg%ﬁ%§ﬁﬁﬁﬁéﬁ rel eases the
parent drug (II) upov%Dydronlun}lon catal yzed

hydr ol ysf s $W NN (CenzpmaticNol eavage. It is well
knower~trat A |l gn&ht tunors there is a high rate of
gly zgh t o normal tissue, causing an

i ncre th: productlon of lactate and thus a

decr éaseCofOtihe pH in the tunorxsese: H M Rauen et
al ., Z Naturfdgsch, Teil B, 23 (1968) 1461. The

i nvention af fp a two level specificity of action of
the conpouyn R-—first one consisting in a
preferentid lo©ﬁ1 tion of the conjugate in the
tunor tissue by of antigenic recognition, and
the second one cofRsisting in a preferential rel ease of

e dru in.it tive formip the tunmor tissue by.
03k015 e ftsfhat bk EL AR BrctGatsi v ch Bo vt ve of the
fonlnhm(K'VHQ] Tt{O®HERPCh@Ein Ttanll ind Me &f detﬁhed FRNP QS i 100MEd OF

ds of the inventjon, the acid-sensitive acetal

CO“PHOHR% phthe fuplapidy ah%qﬁélr:%urrﬁ&pp%t (XxigaReag Whprel keds tifglped

abdvO Gl kg d-AL reSMEd BB D-REICD-C. TN dibA Rarricd 68t using the same
separating the targeting anti body fromthe dru

conglijoag that lrag heom upprbto@spgrelg ﬁteé“glakfroame@d uadeE Gt 1§ theve-he
[038BL hods Mdeart ihradhais f‘éh@%ﬁ&ﬁq@%‘céﬁﬂoﬁnﬁ'o& W RGhula (Ib) as defined
different chem cal - physica thods. The retention of
abavh goraprisgs reastingglcempbund oféirgiita (XXKIVhes dediok akfve with:
grega r [
[03@% ?cgtal‘%g{ilﬁﬁlg!}ng@é hul? %WEWD%O B, mgeﬂg%aaqﬁﬁ Pk are
as M@@d atbbﬁe, um@@@)e saint Iheagtiondonditiewuspated unahad eplehtleé end, after
0 anpt.h cli d anti body at different
remO%I %ﬁe 8{11‘}1190 pro{%%im[%%%éuéjl’ ifg)?ees%?ir ophoretic nethods. The
[0384r]er aI I (E’haafcglghmg tht rastoleint myllgﬂratdrrﬁ deovpioel nfihe tlvtnalaned

RV HE SRR RE S L ERTRa OEs RO sy FAGBEE W wherein

W/ﬁs@ﬁﬁ@eﬁﬁbyuﬁpﬁgirophotonetric titration against a
standard calibration curve obtained fromthe parent
ant hracycline. The protein concentration may be
assessed by colorinetric assays such as the
bi ci nchonic acid assay (Smth, P. K et al., Anal.

Bi ochem 150, 76, 1985) or the Bradford dye assay
(Bradford, M M, (1976) Anal. Biochem 72:248). The
antigen binding activity retention of the anti bodi es,
after the conjugation procedures, nmay be assessed by
an ELI SA nethod (Yu, D. S. et al., J. Uol. 140, 415,
1988) and by cytofluorinetric nmethods (Gallego, J. et
al., Int. J. Cancer 33, 737, 1984). The acid
sensitivity of the conjugate nay be eval uated by

chr omat ogr aphi ¢ net hods after incubation of the
conmpounds in suitable buffered sol utions. DRUG LOADI NG
[0435] The drug loading is ré&presented by p in an

anti body-drug conjugate nol ecule of Fornmula I, the
aver age nunber of anthracycline derivative drugs per
anti body. Drug | oading may range from1 to 8 drugs (D)
per anti body (Ab), i.e. where 1, 2, 3 4 5, 6 7, and

N T T




cysteine thiol groups, or may have only one or severa
sufficiently reactive thiol groups through which a
WO cmkeooieay be attached. Higher drug | oadi ng, BCOHUSI®09/050537
>5, may cause aggregation, insolubility, toxicity, or
| oss of cellular perneability of certain antibody-drug
conjugates. [0437] Typically, fewer than the
theoretical maxi numaf drug noietigs are conjugated to
an anti bodyoruri ng- nhMg@ngﬁ_(eaction. An anti body
8 exgopl e, many |yshne residues that do
e drug-linker internediate (D-L) or
cAuENtY Chly the nost reactive |ysine groups
may rreace bt hoan am ne- reactlgg%k j)nker reagent. Also,
only the nost Jeactive cystein |oI groups may react
with a thiol -deactive |linker reagent. Generally,
anti bodi es ontain many, if any, free and
reactive cysteigne %ﬁ groups which may be linked to
a drug noiety. M Ocystelne thiol residues in the
anti bodi es of thergconpounds exist as disulfide bridges
and nust be reduced with a reduci ng agent such as
[0385lt hi ot hyherain, RiDYrpndp arcEdefippddbevopaith p ghrrig oftti fgrmula
(XTR/z q’”{@d Q,QVIEWXH ]gp@ an@‘qda'na 'npa{}é‘lclé %ﬁn&h@oo@@tsb 99%1é1111§t

subjected to denaturing conditions to reveal '

compaind pliermule [1bbgshiclingl updennesnt Sixein alaye wheiemethg [T-Z]- residue is —
' he |padi / ant i r

S EEENILP Sy T8 02900 S Al ROl 4
poinficlabdveng: (i) limting the nolar excess of

g-lin L0t rnedl ar I|n a
[03g£e]| ativ éﬁﬁ%o{he %nsatlonaft()r ]i3r§;pa[r1n acom nﬁ eof Ehg% 1%19 13 Iba as defined
%m@mﬁmm&ﬂlnE(N temmrMUre and(llw partial or

mtin edu tlve conditi ei ne thiol .

OB 1 oG e e TSl ARl ot fafied ABheribed above
wnga@aﬂmeﬁc]geeldatate of eRqbinga SOOES| @mglrwm?m hrcagly rrﬁalﬁd aéé\&&fﬁbd

0 not Qr I ntrac |nterrmeuar | SU | Qe
abqVi, 3R 44 kgl 3@0?@@% ¥ Hlefwaluéar@ ﬁ‘éé? Hgd gyder QPIHEJXE‘H) ghaye
whéfB the&@cy)- Wstdie ksl IBKEINERARNDSLOR  IRIET dFel@ ubfit @bove. The

r eagent.s of the present invention whi ch have
reagtinEpo¢itenstara Be saedepqrispHndsr eoigt bldveuch as mal ei ni de

[0388] @l PhasdddcPc @S or Br ﬁr@;%iﬁn@@@o%&ﬁdco‘f teghMRila (Ib) as defined
engi neered anti bodi es and the ant hracycline derivative

aboyp gemprFcecre B2 aTh@ppudpf if@mul@f(X%ﬁ@Vél pudgtinesd aboye withy
us be [ gﬁﬁm T
“’F%adln ﬂg%cgesggﬁggo F&g{ g(e t Eﬁgégfﬁgg%% h¥Eand P, are a5
defingd talmeanﬂ i @Ipr@?m@ulwg thlymrefattirgg greametndgf thh same conditions
rep&%aﬁjnd rep%%t gkeg lﬁﬁ&é g?t?rﬁ'gI%M%ﬁ Pptg gltoltle%gh%é%?ﬂ if pq&%ﬁln{lﬁng
condnionskirmel ia t}ceylﬂdzretluresmd n‘ounbmgthedestuyam abdhydrarpnoderigbtivag of the
ﬂnmuﬂ%kﬁ site on the heavy or |ight chain gives two new
ste %es on the symmetrical antibody. A drug | oading
near 2 can be achi eved and near honogeneity of the
conj ugation product ADC. [0439] Where nore than one
nucl eophilic or electrophilic group of the anti body
reacts with a drug-linker internediate, or |inker
reagent followed by drug noiety reagent, then the
resulting product is a m xture of ADC conpounds with a
di stribution of drug noieties attached to an anti body,
e.g. 1, 2, 3, etc. Liquid chromatography nethods such
as polymeric reverse phase (PLRP) and hydrophobic
interaction (HIC) nay separate conpounds in the
m xture by drug | oadi ng val ue. Preparations of ADC
with a single drug | oading value (p) may be isol ated,
however, these single |oadifig value ADCs may still be
het er ogeneous m xtures because the drug noieties may
be attached, via the |linker, at different sites on the
anti body. [0440] Thus the anti body-drug conjugate
conp03|t|ons of the |nvent|on |nclude n1xtures of

. o o, . N




am ne, thiol, hydroxyl, hydrazide, oxinme, hydrazine,
t hi osem car bazone, hydrazi ne carboxyl ate, and
wa@eobkydeezi de groups capabl e of reacting to fRETUS2009/050537
coval ent bonds with electrophilic groups on |inker
noi eties and |inker reagents including: (i) active
esters such as NHS esters, HOBt esters, hal of or mates,
and acid halides; (i¢) alkyl and benzyl halides such
as hal ogretan desy-NHH-OH,)plsdehydes, ketones, carboxyl,
3 de grotpseH Reacti ve nucl eophilic groups may
édne ant hracycl i ne derivative
conpd ' x{andard functional group
i ntergonversi ans. For exanpl ey hydroxyl groups may be
converted to i ol groups by Mtsunobu-type reactions,
to formthiof-nddified drug conpounds. [0445] The
anti body- gr 0 Lugates in Table 2 were prepared
according fo the{gg cribed nmethods in the Exanpl es and
tested for efficary’ by in vitro cell proliferation
assay and in vivéetunor xenograft growth inhibition.

030 s ‘RALERY S BB HABRER spp R 00

[03ZNICC- DMI3’e) a carrier of the formula (V) as defined above so as to yield a compound

of the formula (Ib) as defined under point (xiv) above wherein L, Rj, Ry, D, are as defined
above and [T-Z]- is a residue of formula (XXIIIa) as defined above, or

[0392] (3”’e) a carrier of the formula (V1) as defined above so as to yield a compound
of the formula (Ib) as defined under point (xxv) above wherein L, R;, Ry and D are as
defined above and [T-Z]- is a residue of the formula (XXIVa) as defined above.

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

[0394] The compounds of the present invention of the formula (I”) as defined above,
wherein L is L;, and the pharmaceutically acceptable salts thereof, may be obtained by a
process depicted below in schemes 7-10, wherein all the symbols have the same meanings as

defined above.

Scheme 7
o
0 O ou H
o. Q-NH, or Q-SH L—N
'—TO—N;> - OH a
OH
@%‘v o2 e,
[0395] By 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
(I’) wherein L is Ly and Ry, Ry, Q and L are as defined above. Coupling reaction conditions
are the same described above under the point 1a.

Scheme 8
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[0396] By 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 (I") wherein L
is Ly and Ry, Ry, Q and D are as defined above. Coupling reaction conditions are the same

described above under the point 1c.

Scheme 9
O
Q 0
0 Q-CHO ~L—NH-D-N=CH-Q
“L—NH-D-NH-P  ——— OH
OH  (xvi)
[0397] By reacting a compound of the formula (XVI) wherein P is hydrogen atom

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

Scheme 10

o)
0 0
o Q-COOH ‘|_1—NH-D-NH-CO-Q
SL—NH-D-NH-P ———= OH
OH  (xv1)
[0398] By reacting a compound of the formula (XVI) wherein P is hydrogen atom

and L, 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 L and L;, Ry,
Ry, Q and D are as defined above.

[0399] Coupling reaction conditions are the same described above under point 1b.
The compounds of the present invention of the formula (I") as defined above, wherein L is L,
and the pharmaceutically acceptable salts thereof, may be obtained by a process depicted
below in Schemes 11-15, wherein all the symbols have the same meanings as defined above.

Scheme 11
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[0400] By reacting a compound of the formula (XXVI) with a compound of the

formula Q-NH; or Q-SH as defined above, there are obtained compounds of the formula (I”)

wherein L is Ly, and L, is of the formula (VII) as defined above and Ry, R,, Q are as defined

above.
Scheme 12
Q
Q 0
N N—ﬁ—(CH ) NI_HJJ_(CHZ)”_N;>\ p_ R
- h—N Q-NH OH - N
(Hon RO\ OH ——= d Rera
0 T OH o
oH  (XXX) 0
[0401] By reacting an acid compound of the formula (XXX) with a compound of the

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

L is L, and L, is a linker of formula (VII) as defined above and R, R;, R4, D, Q are as

defined above.

Scheme 13
o
o} O” ;:L
o ) N=N="—(CH,),—N a
o R7PNH, OH ©
OH  (XXVIII)
[0402] By reacting an acid compound of the formula (XXVIII) with a compound of

the formula Q-CHO as defined above, there are obtained compounds of the formula (I")

wherein L, is a linker of formula (VII) as defined above and R,, R,, R4, D, Q are as defined

above.

Scheme 14
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[0403] By reacting an acid compound of the formula (XXVIII) with a compound of

the formula Q-COOH as defined above, there are obtained compounds of the formula (I")
wherein L is [, L is a linker of the formula (VII) as defined above and Ry, Ry, R4, D, Q are

as defined above. Coupling reaction conditions described above are the same described under

point 1¢’.
Scheme 15
| N NJJ—(CHZ)—S -S—-Q
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OH  (xxxiv)
[0404] By reacting a compound of the formula (XXXIV) with a compound of the

formula Q-SH as defined above, there are obtained compounds of the formula (I") wherein L

is Ly, L is a linker of the formula (VIII) as defined above and R, R, Q are as defined above.

Scheme 16
0
NN —(cHy,-
OH S—D, — -D_ 4
N
OH  (xxxvilly o>_ oH ?%\/ >_ a
[0405] By reacting a compound of the formula (XXXVIII) with a compound of the

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

L is Ly, L is a linker of the formula (VIII) and Ry, Ry, Q and D are as defined above.

Scheme 17
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[0406] By reacting a compound of the formula (XXXVI) with a compound of the

formula Q-CHO as defined above, there are obtained compounds of the formula (I") wherein
L is Ly, L is a linker of the formula (VIII) and Ry, Ry, Q and D are as defined above.
Scheme 18
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[0407] By reacting a compound of the formula (XXXVI) with a compound of the

formula Q-COOH as defined above, there are obtained compounds of the formula (I”)
wherein L is L, L, is a linker of the formula (VIII) and Ry, R, Q and D are as defined above.
Coupling reaction conditions described above are the same described under point 1¢’’above.
[0408] Starting compounds and reagent are commercially available or can be
prepared following known method reported in the literature. For example, the compounds of
the formula (IT) are described in WO 98/02446, the compounds of the formula (IX) and (X)
are described in WO 9202255.

ANTIBODY-DRUG CONJUGATES

[0409] The anthracycline derivative conjugate compounds of the invention include
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 moicty 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.c. a lower efficacious dose may be achieved.

[0410] In one embodiment, the bioavailability of the ADC, or an intracellular
metabolite of the ADC, is improved in a mammal when compared to the corresponding PNU-

159682, anthracycline derivative compound alone. Also, the bioavailability of the ADC, or
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an intracellular metabolite of the ADC is improved in a mammal when compared to the
corresponding antibody alone (antibody of the ADC, without the drug moiety or linker).
[0411] In one embodiment, the anthracycline derivative drug moiety of the ADC is
not cleaved from the antibody until the antibody-drug conjugate binds to a cell-surface
receptor or enters a cell with a cell-surface receptor specific for the antibody of the antibody-
drug conjugate. The drug moiety may be cleaved from the antibody after the antibody-drug
conjugate enters the cell. The anthracycline derivative drug moiety may be intracellularly
cleaved in a mammal from the antibody of the compound, or an intracellular metabolite of the
compound, by enzymatic action, hydrolysis, oxidation, or other mechanism.

[0412] Antibody drug conjugates of the invention may also be produced by
modification of the antibody to introduce electrophilic moieties, which can react with
nucleophilic subsituents on the linker reagent or drug. The sugars of glycosylated antibodies
may be oxidized, e.g. with periodate 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 stable linkage, or may be reduced, e.g. by borohydride
reagents to form stable amine linkages. In one embodiment, reaction of the carbohydrate
portion of a glycosylated antibody with either glactose oxidase or sodium meta-periodate may
yield carbonyl (aldehyde and ketone) groups in the protein that can react with appropriate
groups on the drug (Hermanson, G.T. (1996) Bioconjugate Techniques; Academic Press:
New York, p 234-242). 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 5362852). Such aldehyde can be reacted with a drug moiety or linker
nucleophile.

[0413] In one embodiment, an antibody-drug conjugate (ADC) compound comprises
an antibody covalently attached by a linker L and an optional spacer Z to one or more

anthracycline derivative drug moieties D, the compound having formula (I¢)

Ab—(L-Z,-D), Ic
[0414] or a pharmaceutically acceptable salt thereof, wherein:
[0415] Ab is an antibody;
[0416] D is an anthracycline derivative selected from the structures:
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[0417] where the wavy line indicates the attachment to L;
[0418] L is a linker selected from —N(R)—, -N(R)(C;—C15 alkylene)—, -N(R)m(Cy—
Cs alkenylene)—, —N(R)m(C,—Cs alkynylene)—, —N(R)n(CH,CH»O),—, and the structures:

;r‘ \/O\Cjﬂoﬁgn\/\ r;‘

' N/“%
2 /N\)
[0419] where the wavy lines indicate the attachments to D and Z; and
[0420] 7 is an optional spacer selected from —CH,C(O)—, —CH,C(O)NR(C1—C,

alkylene)—, and the structures:

0 0 R?

oL O
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O
[0421] R is H, C1—Cy; alkyl, or Ce—Cy aryl;
[0422] R'and R are independently selected from an amino acid side chain;
[0423] 7! is selected from —(C1—Cy; alkylene)—, —(C,—Cg alkenylene)—, —(C,—Cg
alkynylene)—, and -(CH,CH,0),—,
[0424] misOorl;
[0425] nis 1to 6; and
[0426] p is an integer from 1 to 8.
[0427] Formula I compounds include all mixtures of variously loaded and attached

antibody-drug conjugates where 1, 2, 3, 4, 5, 6, 7, and 8 drug moieties are covalently attached
to the antibody.

[0428] Exemplary embodiments of antibody-drug conjugates include:

HoO
N\)I—Yy—D

Ab—=A—N :
H O /(5 p

j\
0o NH, valine-citrulline (val-cit or vc)
O
O Iil O
N\/\/\)]\ N\)‘—Yy—D
Ab N Y
o} H o ~
Sk
HN
0" 'NH; MC-val-cit
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o D
0 H o d °
b N\/\O/\/O\)I\N N\')LT
o H o ~
H P
HN
O™ 'NH; MPEG-val-cit-PAB
HO
A OH
H
C\\\ O O N\D
o) O
p
[0429] where A, is a divalent unit, such as MC (maleimidocaproyl), MP

(maleimidopropanoyl) or MPEG (2-(2-(2-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-
ylethoxy)ethoxy)acetyl), capable of linking an antibody (Ab) to an amino acid unit, such as
valine-citrulline; and Yy is a divalent unit, such as PAB (para-aminobenzyloxycarbonyl)
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 Yy unit links directly the drug moiety to the antibody unit
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when both the amino acid unit and the A, unit are absent.
[0430] Exemplary antibody-disulfide linker drug conjugates are represented by the

structures:

O

D—CH,CH,-S-S-CH,CH,CNH— Ab

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

D— CH,C(CHs)y-S-S-CH(CH3)CH,CH,CNH— Ab

[0431] The disulfide linker SPP may be constructed with linker reagent N-
succinimidyl 4-(2-pyridylthio) pentanoate.

[0432] The antibody-drug conjugates of formula (T) and the compounds of the
formula (I’) include all enantiomers, diastereomers, isomerically enriched, racemic mixtures,
isotopically labelled and isotopically enriched forms (e.g. *H, *H, '*C, "°N), and protected
forms thereof.

[0433] Not to be limited by any particular mechanism of action, the antibody-drug
conjugates of formula (I) and the compound of the formula (I") of the present invention may
be useful therapeutic agents since they contain an acetalic bond or a hydrazone bond, which
releases the parent drug (IT) upon hydronium-ion-catalyzed hydrolysis or "in vivo" enzymatic
cleavage. It is well known that in malignant tumors there is a high rate of glycolysis
compared to normal tissue, causing an increase in the production of lactate and thus a
decrease of the pH in the tumor see: H. 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 localization of the conjugate in the tumor 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 tissue 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 systemic acidic conditions,
thus separating the targeting antibody from the drug moiety.

[0434] 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
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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
anthracycline. 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, D. S. et al., J. Urol. 140, 415, 1988) and by cytofluorimetric methods (Gallego,
J. etal,, Int. J. Cancer 33, 737, 1984). The acid sensitivity of the conjugate may be evaluated
by chromatographic methods after incubation of the compounds in suitable buffered

solutions.
DRUG LOADING

[0435] The drug loading is represented by p in an antibody-drug conjugate molecule
of Formula I, the average number of anthracycline derivative drugs per antibody. Drug
loading may range from 1 to 8 drugs (D) per antibody (Ab), 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 I
include collections of antibodies conjugated with a range of drugs, from 1 to 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 (Hamblett et al (2004) Clin. Cancer Res. 10:7063-7070; Sanderson et al (2005)
Clin. Cancer Res. 11:843-852). 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 moieties
are attached to the antibody, such as the heavy chain or light 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-drug conjugates, p may be limited by the number of

attachment sites on the antibody. For example, an antibody may have only one or several
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Table 3in vitro inhibition of SK-BR-3, BT-474, MCF7,
doxor ubi ci n-resi stant (DoxRes), and
walononodie£i n-resi stant (DoxRes) wi th verapam | PCEUE2009/050537
proliferation Test conmpound 1C50 (ug/m) SK-BR-3 Figs
20, 21 1C50 (ug/m) BT-474 Figs 22, 23 1C50 (ug/m)
MCF7 Figs 24, 25 1C50 (ug/ M) Adr-res HER2 Figs 26, 27

SCREBAN G gOR ANAHOB DR IERDNTVGH BRAMNDC)I8$CE8D AGAINST
TU%&I%I%ﬁS@@IM?Eﬁ&QJﬁH@W ANBOr1TRS 18R 1M dE Rigepalrof”t 102

[0446] 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 conjugate compound to the cells. Formula I 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.

[0447] 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 involve administering
candidate ADC over a range of doses to the transgenic 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 simultaneously with exposure to an
inducer of the disease, if applicable. Candidate ADC may be screened serially and
individually, or in parallel under medium or high-throughput screening format. The rate at
which ADC may be screened for utility for prophylactic or therapeutic treatments of diseases
or disorders is limited only by the rate of synthesis or screening methodology, including
detecting/measuring/analysis of data.

[0448] One embodiment is 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 to the non-human animal and (c¢) determining the ability of the candidate to inhibit
the formation of tumors from the transplanted cell line. The invention also concerns a
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 stable
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.

[0449] One embodiment is 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 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.

[0450] Another embodiment is a screening method comprising (a) administering an
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ADC drug candidate to a transgenic non-human mammal that overexpresses, €.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 genome a nucleic acid sequence encoding
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 compound being evaluated. In some cases, it may be appropriate to
administer the compound in conjunction with co-factors that would enhance the efficacy of
the compound. If cell lines derived from the subject transgenic animals are used to screen for
compounds useful in treating various disorders associated with overexpression of certain
tumor-associated antigen proteins or cell surface receptors, ¢.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
transgenic animals (US 5677171)

IN VITRO CELL PROLIFERATION ASSAY

[0451] Generally, the cytotoxic or cytostatic activity of an antibody-drug conjugate
(ADC) is measured by: exposing mammalian cells having tumor-associated antigens or
receptor proteins to the antibody of the ADC in a cell culture medium; culturing the cells for
a period from about 6 hours to about 5 days; and measuring cell viability. Cell-based in vitro
assays may be used to measure viability, i.e. proliferation (ICs), cytotoxicity (ECso), and
induction of apoptosis (caspase activation) 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 of Coleoptera luciferase
(US 5583024; US 5674713; US 5700670). This cell proliferation assay determines the
number of viable cells in culture based on quantitation of the ATP present, an indicator of
metabolically active cells (Crouch et al (1993) J. Immunol. Meth. 160:81-88; US 6602677).
The CellTiter-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 (CellTiter-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
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384-well format in 10 minutes after adding reagent and mixing.

[0452] The evaluation of the retention of cytotoxicity of conjugates in comparison
with the parent drug may be assessed by a test based on the quantification of ATP. A2780
human ovarian and MCF7 human breast cancer cells (1250 cells/well) were seeded in white
384 well-plates in complete medium (RPMI1640 or EMEM plus 10% Fetal bovine serum)
and treated with compounds dissolved in 0.1% DMSO, 24h after 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 is a homogenous method based on the quantification of the ATP
present, an indicator of metabolically active cells. ATP is quantified using a system based on
luciferase and D-luciferin resulting into light generation. The luminescent signal is
proportional to the number of cells present in culture. Briefly, 25 pL/well reagent solutions
were added to each well and after 5 minutes shacking microplates were read by a
luminometer. The luminescent signal is 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 CellTiter-Glo®™ Assay (Example 9) against the HER2
expressing tumor cell lines in Figures 8-29 in 3 day continuous exposure studies.

[0455] Figure 8 shows a plot of SK-BR-3 in vitro cell viability at 3 days 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: 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 hr) 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.

[0456] Figure 9 shows a plot of BT-474 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: maleimide-ketal-Ant 51, linker drug:
maleimide-hydrazone-Ant 52, and linker drug: thiopyridine-hydrazone-Ant 53. The HER2
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.
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[0457] Figure 10 shows a plot of MCF7 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: maleimide-ketal-Ant 51, linker drug:
maleimide-hydrazone-Ant 52, and linker drug: thiopyridine-hydrazone-Ant 53. MCF7 cell
proliferation was most potently inhibited by continuous exposure to PNU-159682. Brief (1
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.
[0458] Figure 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 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 HER2 expression level of DoxRes HER2 cells is 3+,
with high PgP/MDR1. DoxRes/HER?2 cell proliferation 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 53 were less potent than free Ant,
while ketal-linked Ant 50 and 51 showed minimal anti-proliferative activity. The DoxRes
Her?2 cell line is also known as "AdrRes Her2".

[0459] Figure 12 shows a plot of SK-BR-3 in vitro cell viability at 3 days versus
concentrations of: trastuzumab, trastuzumab-MCC-DM1 101, thio-trastuzumab (HC A114C)-
maleimide ketal-Ant 102, and thio-trastuzumab (HC A114C)-maleimide hydrazone-Ant 103.
Thio-Tr-HC-maleimide-hydrazone-Ant 103 showed the most potent anti-proliferative activity
on SK-BR-3 cells. Thio-Tr-HC-maleimide-ketal-Ant 102 and Tr-MCC-DM1 101 were
equally potent in terms of 1Cso, but treatment of SK-BR-3 cells with 102 resulted in greater
cell killing than 101. All conjugates tested were more potent than trastuzumab.

[0460] Figure 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 A114C)-
maleimide ketal-Ant 102, and thio-trastuzumab (HC A114C)-maleimide hydrazone-Ant 103.
Thio-Tr-HC-maleimide hydrazone-Ant 103 showed the most potent anti-proliferative activity
on BT-474 cells. Thio-Tr-HC-maleimide-ketal-Ant 102 and Tr-MCC-DM1 101 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 vitro cell viability at 3 days versus
concentrations of: trastuzumab, trastuzumab-MCC-DM1 101, thio-trastuzumab (HC A114C)-
maleimide ketal-Ant 102, and thio-trastuzumab (HC A114C)-maleimide hydrazone-Ant 103.
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was active only at the two highest concentrations tested (3.3 and 10 ug/ml) whereas Tr-MCC-
DMI1 101 and trastuzumab showed minimal activity on this cell line.

[0463] Figure 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-DM1 101,
and thio-trastuzumab (HC A114C)-NHS-ketal-Ant 105. Thio-Tr-HC-NHS-ketal-Ant 105 and
Tr-MCC-DM1 101 showed equivalent potency on SK-BR-3 cell proliferation in terms of
ICso; with 105 treatment resulting in greater cell killing. The non-targeted control anti-CD22-
NHS-ketal-Ant 110 also showed potent anti-proliferative activity on SK-BR-3 cells. All
conjugates tested were more potent than trastuzumab.

[0464] Figure 17 shows a plot of BT-474 in vitro cell viability at 3 days versus
concentrations of: anti-CD22 NHS ketal-Ant 110, trastuzumab, trastuzumab-MCC-DM1 101,
and thio-trastuzumab (HC A114C)-NHS-ketal-Ant 105. Thio-Tr-HC-NHS ketal-Ant 105
showed the most potent anti-proliferative activity on BT-474 cells. Treatment with Tr-MCC-
DM1 also resulted in growth inhibition of BT-474 cells. The non-targeted control anti-
CD22-NHS-ketal-Ant 110 showed potent anti-proliferative effects on BT-474 cells. All
conjugates tested were more potent than trastuzumab.

[0465] Figure 18 shows a plot of MCF-7 in vitro cell viability at 3 days versus
concentrations of: anti-CD22 NHS ketal-Ant 110, trastuzumab, trastuzumab-MCC-DM1 101,
and thio-trastuzumab (HC A114C)-NHS-ketal-Ant 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.

[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 110, trastuzumab,
trastuzumab-MCC-DM1 101, and thio-trastuzumab (HC A114C)-NHS-ketal-Ant 105. Thio-
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DoxRes/HER2 cells. Tr-MCC-DM1 101 showed modest activity, and trastuzumab had no
effect on DoxRes/HER2.

[0467] Figure 20 shows a plot of SK-BR-3 in vitro cell viability at 3 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)-NHS-ketal-Ant 105, trastuzumab-MCC-
DM1 101, and thio-trastuzumab (HC A114C)-MC-vc-PAB-MMAE 106.

[0468] Figure 21 shows a plot of SK-BR-3 in vitro cell viability at 3 days versus
concentrations of’ trastuzumab, thio-anti-CD22 (HC A114C)-maleimide ketal-Ant 107, thio-
anti-CD22 (HC A114C)-maleimide hydrazone-Ant 108, thio-anti-CD22 (HC A114C)-
thiopyridine hydrazone-Ant 109, anti-CD22-NHS-ketal-Ant 110, and PNU-159682 free drug.
As previously reported, trastuzumab modestly inhibits the growth of SK-BR-3 cells through a
cytostatic mechanism. Non-targeted control ADCs thio-anti-CD22-HC-ketal-Ant 107 and
anti-CD22-NHS-ketal-Ant 110 showed anti-proliferative activity only at the highest doses
tested. Non-targeted control ADCs thio-anti-CD22-HC-maleimide hydrazone-Ant 108 and
thio-anti-CD22-H-thiopyridine-hydrazone-Ant 109 showed equivalent potency for inhibiting
SK-BR-3 cell growth as the HER2-targeted ADCs (Figure 20), indicating lability of
hydrazone-linked ADCs. Free drug PNU-159682, administered in uM concentrations,
caused cytotoxicity at all doses tested.

[0469] Figure 22 shows a plot of BT-474 in vitro cell viability at 3 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)-NHS-ketal-Ant 105, trastuzumab-MCC-
DM1 101, and thio-trastuzumab (HC A114C)-MC-vc-PAB-MMAE 106. All ADCs tested
showed similar activity on BT-474 cell proliferation. Thio-Tr-HC-vc-MMAE 106 had the
lowest ICsq (0.01 ug/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 of’ trastuzumab, thio-anti-CD22 (HC A114C)-maleimide ketal-Ant 107, thio-
anti-CD22 (HC A114C)-maleimide hydrazone-Ant 108, thio-anti-CD22 (HC A114C)-
thiopyridine hydrazone-Ant 109, anti-CD22-NHS-ketal-Ant 110, and PNU-159682 free drug.
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As previously reported, trastuzumab modestly inhibits the growth of BT-474 cells through a
cytostatic mechanism. Non-targeted control ADCs thio-anti-CD22-HC-ketal-Ant 107 and
anti-CD22-NHS-ketal-Ant 110 had no anti-proliferative effect on BT-474 cells. Non-
targeted control ADCs thio-anti-CD22-HC-maleimide hydrazone-Ant 108 and thio-anti-
CD22-H-thiopyridine-hydrazone-Ant 109 showed equivalent potency for inhibiting BT-474
cell growth as the HER2-targeted ADCs (Figure 22), indicating lability of hydrazone-linked
ADCs. Free drug PNU-159682, administered in pM concentrations, caused cytotoxicity at all
doses tested.
[0471] Figure 24 shows a plot of MCF-7 in vitro cell viability at 3 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)-NHS-ketal-Ant 105, trastuzumab-MCC-
DM1 101, and thio-trastuzumab (HC A114C)-MC-vc-PAB-MMAE 106. Only thio-Tr-HC-
maleimide-hydrazone-Ant 103 and thio-Tr-HC-thiopyridine-Ant 104 had anti-proliferative
effects on HER2-low MCF7 cells, indicating lability of hydrazone-linked ADCs. All other
ADCs tested (thio-Tr-HC-ve-MMAE 106, Tr-MCC-DM1 101, thio-Tr-HC-maleimide-ketal-
Ant 102 and thio-Tr-NHS-ketal-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-anti-CD22 (HC A114C)-maleimide ketal-Ant 107, thio-
anti-CD22 (HC A114C)-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 reports, trastuzumab was completely inactive on low HER2-
expressing MCF7 cells. Non-targeted control ADCs thio-anti-CD22-HC-maleimide-ketal-
Ant 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 MCF7 cells, indicating
release of drug from labile hydrazone-linked ADCs. Free drug PNU-159682 administered in
uM doses, caused cytotoxicity at all concentrations tested.
[0473] Figure 26 shows a plot of doxorubicin-resistant (DoxRes)/HER?2 in vitro cell
viability at 3 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)-NHS-ketal-Ant
105, trastuzumab-MCC-DM1 101, and thio-trastuzumab (HC A114C)-MC-vc-PAB-MMAE
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106. While 106 had no effect and Tr-MCC-DM1 101 had minimal effect on growth of
DoxRes/HER? cells, ketal-linked ADC 102 and 105 were active only at the highest
concentrations tested, while hydrazone-linked ADC 103 and 104 potently inhibited growth of
DoxRes/HER?2 cells
[0474] Figure 27 shows a plot of doxorubicin-resistant (DoxRes)/HER?2 in vitro cell
viability at 3 days versus concentrations of: trastuzumab, thio-anti-CD22 (HC A114C)-
maleimide ketal-Ant 107, thio-anti-CD22 (HC A114C)-maleimide hydrazone-Ant 108, thio-
anti-CD22 (HC A114C)-thiopyridine hydrazone-Ant 109, anti-CD22-NHS-ketal-Ant 110,
and PNU-159682 free drug. Trastuzumab alone had no effect on growth of DoxRes/HER?2
cells. Ketal-linked non-targeted control ADC 107 and 110 inhibited growth of
DoxRes/HER2 cells only at the highest concentrations tested, while hydrazone-linked non-
targeted control ADC 108 and 109 showed potent anti-proliferative activity on
DoxRes/HER2 cells. Activities of all four non-targeted anti-CD22-Ant control ADC were
similar to HER2-targeted thio-Ant ADC (Figure 26). Free drug PNU-159682, administered
in uM doses, inhibited growth at all concentrations tested.
[0475] Figure 28 shows a plot of doxorubicin-resistant (DoxRes)/HER?2 in vitro cell
viability at 3 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)-NHS-ketal-Ant
105, trastuzumab-MCC-DM1 101, and thio-trastuzumab (HC A114C)-MC-vc-PAB-MMAE
106, all administered in the presence of verapamil (10 pg/m). Verapamil inhibits efflux of
diverse drugs known to be substrates of the multi-drug resistance transporter MDR1/P-
glycoprotein (PgP), which is highly expressed on DoxRes/HER?2 cells. Addition of
verapamil rendered the DoxRes/HER?2 cells sensitive to the cytotoxic effects of Tr-MCC-
DM1 101, indicating that DM1 is a substrate for MDR1/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 NDR1/PgP.
[0476] Figure 29 shows a plot of doxorubicin-resistant (DoxRes)/HER2 in vitro cell
viability at 3 days versus concentrations of: trastuzumab, thio-anti-CD22 (HC A114C)-
maleimide ketal-Ant 107, thio-anti-CD22 (HC A114C)-maleimide hydrazone-Ant 108, thio-
anti-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
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IN VIVO 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
10. A difference in the amount of total antibody and ADC indicates cleavage of the linker
and separation of the antibody from its drug moiety.

[0481] 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 solution was then
taken periodically and applied 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.
IN VIVO 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 xenografts of human
tumors were treated with suitable doses of antibody-drug conjugates, of PNU-159682 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 Ic by xenograft tumor inhibition in 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 tumors with ADC according to the procedures of Example 12.
Variable 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 model. An allograft may be propagated from the
Fo5 mmtv transgenic mouse which does not respond to, or responds poorly to,
HERCEPTIN® therapy. Subjects are treated once with ADC and monitored over 3-6 weeks

to measure the time to tumor doubling, log cell kill, and tumor shrinkage. Follow up dose-
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9/9 00 (4) thio-trastuzumab (HC Al 14C)-nmal ei m de
ketal Ant 102 5 ng/kg 133.25 2 9/9 0 0 (5)
W@ bitonemed - CD22 (HC Al 14C) - nal ei m de ket al Ant PADVSW09/050537
ng/ kg 26.42 2 9/9 0 0 (6) thio-anti-CD22 (HC A
14C) - mal ei m de ketal Ant 107 5 ng/ kg

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
Burkitt's lymphoma Bjab-luc xenograft tumors inoculated into CB17 SCID mice after single
dosing on day 0 with: (1) Vehicle, (2) thio-anti-CD22 (HC A114C)-MC-vc-PAB-MMAE 111
1 mg/kg, (3) thio-trastuzumab (HC A114C)-maleimide ketal-Ant 102 1 mg/kg, (4) thio-
trastuzumab (HC A114C)-maleimide ketal-Ant 102 5 mg/kg, (5) thio-anti-CD22 (HC
A114C)-maleimide ketal-Ant 107 1 mg/kg, (6) thio-anti-CD22 (HC A114C)-maleimide
ketal-Ant 107 5 mg/kg, (7) thio-trastuzumab (HC A114C)-maleimide hydrazone-Ant 103 1
mg/kg, (8) thio-anti-CD22 (HC A114C)-maleimide hydrazone-Ant 108 1 mg/kg, (9) PNU-
159682 free drug 8.77 ug/kg. All of the anti-CD22 conjugates (107, 108 and 111) showed
target-specific tumor growth inhibition and the inhibitory activity of the ketal-linked anti-
CD22 ADC 107 was dose-dependent. Free drug PNU-159682 and non-targeted control
ADCs (102 and 103) at the equivalent dose had no effect on tumor growth.

[0485] Table 5 shows the drug exposure level, average drug loading, tumor 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-luc (EBV-negative Burkitt's lymphoma,
luciferase expressing Bjab cells) tumors express CD22 receptor protein (Polson et al (2009)
Cancer Res. 69(6):2358-2364; US 2008/0050310; US 2005/0276812). CD22 is expressed
only in the B-cell compartment and on the surface of most NHL cells (D’ Arena et al (2000)
Am J Hematol. 64:275-81; Olejniczak et al (2006) Immunol Invest. 35:93-114). Efficacy in
inhibiting the Bjab-luc xenograft tumor in mice as a model system may predict the clinical
response in treating patients with hematopoietic malignancies such as non-Hodgkins
lymphoma. All of the anti-CD22 ADC (107, 108, 111) were effective in tumor inhibition as
compared with Vehicle and control ADC (102 and 103) that did not bind the Bjab-luc cells.
The absence of activity with control ADC indicates that the activity seen 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 inhibited, 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 anthracycline-derivative ADC of the invention.
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132.08 2 9/9 3 0 (7) thio-trastuzumab (HC Al

14C) - mal ei m de hydrazone-Ant 103 1 ng/kg 22.65 1.7 9/9
W@2@0/0¢824 t hi 0-anti-CD22 (HC Al 14C) - mal ei m dePCT/US2009/050537

hydrazone- Ant 108 1 ng/kg 22.45 1.7 9/9 1 1

Table 5

in vivo Bjab-luc xenograft tumor efficacy study (Figure 30)

Test compound

dose

drug
exposure
ug/m2

avg. drug
loading

TI - tumor
incidence

PR - partial
tumor
regression

CR -
complete
tumor

regression

(1) Vehicle 9/9 0 0

(2) thio-anti-CD22 (HC 28.66 1.94 8/8 1 1
A114C)-MC-ve-PAB-
MMAE 111

1 mg/kg

(3) thio-trastuzumab (HC 26.65 2 9/9 0 0
A114C)-maleimide ketal-
Ant 102

1 mg/kg,

(4) thio-trastuzumab (HC
A114C)-maleimide ketal-
Ant 102

133.25 2 9/9 0 0

5 mg/kg

(5) thio-anti-CD22 (HC 26.42 2 9/9 0 0
A114C)-maleimide ketal-
Ant 107

1 mg/kg

(6) thio-anti-CD22 (HC
A114C)-maleimide ketal-
Ant 107

132.08 2 9/9 3 0

5 mg/kg

(7) thio-trastuzumab (HC 22.65 1.7 9/9 0 0
A114C)-maleimide
hydrazone-Ant 103

1 mg/kg

(8) thio-anti-CD22 (HC 22.45 1.7 9/9 1 1
A114C)-maleimide
hydrazone-Ant 108

1 mg/kg

(9) PNU-159682 free drug | 26.42 9/9 0 0
8.77 ug/kg

[0486] Figure 31 shows a plot of the in vivo mean tumor volume change over time in
MMTV-HER?2 Fo5 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-DM1 101 10 mg/kg, (4) thio-trastuzumab (HC A114C)-maleimide ketal-
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(9) PNU 159682 free drug 8.77 ug/kg 26.42 9/9 0 0
[ 0486] Figure 31 shows a plot of the in vivo nean tunor
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allograft tunors inoculated into CRL nu/nu mce after
single dosing on day O with: (1) Vehicle, (2)
trastuzumab- MCC- DML 101 5 ng/ kg, (3)
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(1) Vehicle _ _ _ 8/8 0 0

(2) trastuzumab-MCC- | 72 290 3.5 6/6 0 0

DML 101

5 mg/kg

(3) trastuzumab-MCC- | 86 580 3.5 6/6 0 0

DML 101
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Tl - tunor incidence PR - partial tunor regression CR
- conplete tunor regression (1) Vehicle 8/8 00

W@ 201000%24 uzumab- MCC- DML 101 5 ng/ kg 72 290 3rGI/68H09050537
0 (3) trastuzumab-MCC- DML 101

10 mg/kg

(4) thio-trastuzumab 87 110 1.5 6/7 3 2
(HC A114C)-maleimide
ketal-Ant 102

5 mg/kg

(5) thio-trastuzumab 91 215 1.5 5/7 3 4
(HC A114C)-maleimide
ketal-Ant 102

10 mg/kg

(6) thio-anti-CD22 (HC | 18 125 1.75 8/8 0 0
A114C)-maleimide
ketal-Ant 107

5 mg/kg

(7) thio-anti-CD22 (HC | 5 250 1.75 8/8 0 0
A114C)-maleimide
ketal-Ant 107

10 mg/kg

(8) combination: 88 290+ 110 | 35+15 6/7 2 2
trastuzumab-MCC-
DM, 101 5 /mg/kg

and

thio-trastuzumab (HC
A114C)-maleimide
ketal-Ant 102, 5 mg/kg

[0488] Figure 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: (1) Vehicle, (2) thio-anti-steap1 (HC A114C)-MC-vc-PAB-MMAE 112 1 mg/kg,
(3) thio-anti-steapl (HC A114C)-MC-vc-PAB-MMAE 112 3 mg/kg, (4) thio-anti-steap1 (HC
A114C)-maleimide ketal-Ant 113 1 mg/kg, (5) thio-anti-steapl (HC A114C)-maleimide
ketal-Ant 113 3 mg/kg, (6) thio-anti-steapl (HC A114C)-maleimide ketal-Ant 113 6 mg/kg,
(7) thio-anti-CD22 (HC A114C)-maleimide ketal-Ant 107 1 mg/kg, (8) thio-anti-CD22 (HC
A114C)-maleimide ketal-Ant 107 3 mg/kg, (9) thio-anti-CD22 (HC A114C)-maleimide
ketal-Ant 107 6 mg/kg. All of the anti-steapl conjugates (112 and 113) showed target-
specific tumor growth inhibition and the inhibitory activity of the ketal-linked anti-steap1
ADC 113 was dose-dependent. Non-targeted control ADC 107 at equivalent doses had no
effect on tumor growth.

[0489] Table 7 shows the drug exposure level, average drug loading, tumor incidence

and responses for each test compound treated group of Figure 32 in the 49 day in vivo
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86 580 3.5 6/6 00 10 ng/ kg (4)
thio-trastuzumab (HC Al 1 4C)-nmal ei m de ketal - Ant 102
WG 2090287 110 PCT/US2009/050537

LnCap-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):14523-14528). The LnCap cell line highly
expresses steapl. The LnCap-Ner xenograft (Jin et al (2004) Cancer Res. 64:5489-5495)
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 inhibition as
compared with Vehicle and control ADC (107) that did not bind the LnCap cells. The
absence of activity with control ADC indicates that the activity seen with the targeted ADC is
specific, for example, it is not due to systemic release of free drug. Tumors were not only
inhibited, but also partially regressed by anti-HER2 conjugates (112 and 113). These data
indicate that anti-steap1 surface antigen is a potentially effective target for the anthracycline-

derivative ADC of the invention.

Table 7 in vivo LnCap-Ner xenograft tumor efficacy study (Figure 32)

Test compound drug avg. drug TI - tumor PR - partial CR -
exposure loading incidence tumor complete
ug/m?2 regression tumor
regression

dose

(1) Vehicle 8/8 0 0

(2) thio-anti-steapl (HC 30.95 2 8/8 1 0
A114C)-MC-vc-PAB-
MMAE 112

1 mg/kg

(3) thio-anti-steapl (HC 92.85 2 8/8 1 0
A114C)-MC-vc-PAB-
MMAE 112

3 mg/kg

(4) thio-anti-steapl (HC 22.83 1.65 8/8 0 0
A114C)-maleimide ketal-
Ant 113

1 /mg/kg

(5) thio-anti-steapl (HC 68.49 1.65 8/8 1 0
A114C)-maleimide ketal-
Ant 113

3 mg/kg

(6) thio-anti-steapl (HC 137 1.65 7/7 5 0
A114C)-maleimide ketal-
Ant 113

6 mg/kg
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1.56/7 3 2 (5) thio-trastuzumab (HC Al 1

4C) - mal ei m de ketal -Ant 102 10 ng/kg 91 215 1.5 5/7 3
WaA2(16)p0%1bd 0- anti - CD22 (HC Al 14C) - mal ei m de kePGi/US2909/050537

107 5 ng/kg 18 125 1.75 8/8 0

(7) thio-anti-CD22 (HC 24.21 1.75 6/6 0 0
A114C)-maleimide ketal-
Ant 107

1 mg/kg

(8) thio-anti-CD22 (HC 72.64 1.75 7/7 1 0
A114C)-maleimide ketal-
Ant 107

3 mg/kg

(9) thio-anti-CD22 (HC 145 1.75 7/7 0 0
A114C)-maleimide ketal-
Ant 107

6 mg/kg

RODENT TOXICITY

[0490] Antibody-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 11. 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.

[0491] A multi-day acute toxicity study in adolescent female rats may be conducted
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
periodically. Clinical chemistry, serum enzymes and hematology analysis is also conducted
periodically; concluding with complete necropsy with histopathological assessment. Toxicity
signals included the clinical observation of weight loss, considering that weight loss, or
weight change relative to animals dosed only with Vehicle in animals after dosing with ADC,
is a gross and general indicator of systemic or localized toxicity. Hepatotoxicity may be
measured by: (i) elevated liver enzymes such as AST (aspartate aminotransferase), ALT
(alanine aminotransferase), GGT (g-glutamyl transferase); (ii) increased numbers of mitotic
and apoptotic figures; and (iii) hepatocyte necrosis. Hematolymphoid toxicity is observed by
depletion of leukocytes, primarily granuloctyes (neutrophils), and/or platelets, and lymphoid
organ involvement, i.e. atrophy or apoptotic activity. Toxicity is also noted by
gastrointestinal tract lesions such as increased numbers of mitotic and apoptotic figures and

degenerative entercolitis.

107



0 (7) thio-anti-CD22 (HC Al 14C)-nal ei m de ket al - Ant
107 10 ng/kg 5 250 1.75 8/8 0 0 (8) conbination:
W@ eEsvomaedab- MCCDML, 101 5 / ng/ kg and t hi o-tr aRE€T/EsR0AH050537
(HC Al 14C)-nal ei m de ketal -Ant 102, 5 ng/ kg 88 290 +
110 3.5 + 1.5 6/7 2 2

ADMINISTRATION OF ANTIBODY-DRUG CONJUGATE PHARMACEUTICAL
FORMULATIONS

[0492] 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, i.c. infusion, subcutaneous, intramuscular, intravenous, intradermal, intrathecal,
bolus, intratumor injection or epidural (Shire et al (2004) J. Pharm. Sciences 93(6):1390-
1402). 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 pharmaceutically acceptable diluents,
carriers, excipients or stabilizers, in the form of a lyophilized formulation or an aqueous
solution (Remington's Pharmaceutical Sciences (1980) 16th edition, Osol, A. Ed.).

[0493] The ADC may be formulated as pharmaceutical 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.

[0494] Acceptable parenteral vehicles, diluents, carriers, excipients, and stabilizers
are nontoxic to recipients at the dosages and concentrations employed, and include: (1)
buffers such as phosphate, citrate, dibasic calcium phosphate, magnesium stearate, and other
organic acids; (ii) antioxidants including ascorbic acid and methionine; (iii) preservatives
(such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; (iv) alkyl
parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;
and m-cresol); (v) low molecular weight (less than about 10 residues) polypeptides; proteins,
such as serum albumin, gelatin, or immunoglobulins; (vi) hydrophilic polymers such as
polyvinylpyrrolidone; (vii) amino acids such as glycine, glutamine, asparagine, histidine,
arginine, or lysine; (viii) monosaccharides, disaccharides, and other carbohydrates including
glucose, lactose, sucrose, mannitol, trehalose, sodium starch glycolate, sorbitol mannose,
carboxymethylcellulose, or dextrins; (ix) chelating agents such as EDTA; (x) salt-forming
counter-ions such as sodium; metal complexes (e.g. Zn-protein complexes); (xi) non-ionic
surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG); (xii) glidants
or granulating agents such as magnesium stearate, carboxymethylcellulose, talc, silica, and
hydrogenated vegetable oil; (xiii) disintegrant such as crosprovidone, sodium starch glycolate

or cornstarch; (xiv) thickening agents such as gelatin and polyethylene glycol; (xv) enteric
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vol ume change over tine in LnCap-Ner xenograft tunors
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microcapsules. Examples of sustained-release matrices include polyesters, hydrogels (for
example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (US
3773919), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and

leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
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8/8 0 0 (2) thio-anti-steapl (HC Al
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[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. Techniques and
formulations generally are found in Remington's Pharmaceutical Sciences (Mack Publishing
Co., Easton, PA). Such methods include the step of bringing into association the active
ingredient with the carrier which constitutes one or more accessory ingredients. In general
the formulations are prepared under sterile conditions and by uniformly and intimately
bringing into association the ADC with liquid carriers or finely divided solid carriers or both,
and then, if necessary, shaping the product.

[0498] Aqueous suspensions contain the active materials (ADC) in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients include a
suspending agent, such as sodium carboxymethylcellulose, croscarmellose, povidone,
methylcellulose, hydroxypropyl methylcelluose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia, and dispersing or wetting agents such as a naturally occurring
phosphatide (e.g., lecithin), a condensation product of an alkylene oxide with a fatty acid
(e.g., polyoxyethylene stearate), a condensation product of ethylene oxide with a long chain
aliphatic alcohol (e.g., heptadecacthylencoxycetanol), a condensation product of ethylene
oxide with a partial ester derived from a fatty acid and a hexitol anhydride (e.g.,
polyoxyethylene sorbitan monooleate). The aqueous suspension may also contain one or
more preservatives such as ethyl or n-propyl p-hydroxy-benzoate, one or more coloring
agents, one or more flavoring agents and one or more sweetening agents, such as sucrose or
saccharin.

[0499] The pharmaceutical compositions of ADC 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 art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above. The sterile
injectable preparation may also be a sterile injectable solution or suspension in a non-toxic
parenterally acceptable diluent or solvent, such as a solution in 1,3-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 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
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particular mode of administration. For example, an aqueous solution intended for
intravenous infusion may contain from about 3 to 500 ug of the active ingredient per
milliliter of solution in order that infusion of a suitable volume at a rate of about 30 mL/hr
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 subcutancous route may be employed, such as by
pre-filled syringe or autoinjector device technology.
[0501] 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
to 20 mg/kg of patient body weight per day, with the typical initial range of compound used
being 0.3 to 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 tolerated
dose (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 during the course of treatment to be at or below MTD which can be safely
administered for multiple cycles, such as about 4 or more.
[0502] Formulations suitable for parenteral administration include aqueous and non-
aqueous sterile injection solutions which may contain anti-oxidants, buffers, bacteriostats and
solutes which render the formulation isotonic with the blood of the intended recipient; and
aqueous 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, hydrolysis 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 (lyophilized)
condition requiring only the addition of the sterile liquid carrier, for example water, for
injection immediately prior to use. Extemporaneous injection solutions and suspensions are
prepared from sterile powders, granules and tablets of the kind previously described.
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, e.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.

[0506] Formula I ADC may be used to treat various diseases or disorders in a patient,
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 lymphoid 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 include those which are characterized by the overexpression of certain
tumor associated antigens or cell surface receptors, e.g. HER2.

[0507] One method is for the treatment of cancer in a 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 a 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 to
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 are each administered in amounts effective to inhibit growth of tumor cells in the
patient.

[0508] A human patient susceptible to or diagnosed with a disorder characterized by
overexpression of ErbB2 receptor, may be treated by administering a combination of a
Formula I ADC and a chemotherapeutic agent. Such excessive activation may be attributable
to 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 THC, FISH and shed antigen assays.
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[0509] 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, cervical cancer,
ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, rectal
cancer, colorectal cancer, endometrial or uterine 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.

[0510] For the prevention or treatment of disease, the appropriate dosage of an ADC
will depend on the type of disease to be treated, 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 pug/kgto 15 mg/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 administrations,
or by continuous infusion. A typical dosage regimen might range from about 1 pg/kg to 100
mg/kg or more, depending on the factors mentioned above. An exemplary dosage of ADC to
be administered to a patient is in the range of about 0.1 to about 10 mg/kg of patient weight.
For repeated administrations over several days or longer, depending on the condition, the
treatment is 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

useful.

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 to the

ADC of the combination such that they do not adversely affect each other.
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[0512] The second compound may be a chemotherapeutic agent, cytotoxic agent,
cytokine, growth inhibitory agent, anti-hormonal agent, aromatase inhibitor, protein kinase
inhibitor, lipid kinase inhibitor, anti-androgen, antisense oligonucleotide, ribozyme, 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.

[0513] Alternatively, or additionally, the second compound may be an antibody
which binds or blocks ligand activation of tumor-associated antigen or receptor. The second
antibody may be conjugated with a cytotoxic or chemotherapeutic agent, e.g., a macrocyclic
depsipeptide, an auristatin, a calicheamicin, or a 1,8 bis-naphthalimide moiety. For example,
it may be desirable to further provide antibodies which bind to EGFR, ErbB2, ErbB3, ErbB4,
or vascular endothelial factor (VEGF) in the one formulation or dosing regimen.

[0514] The 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 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 all) active agents simultancously
exert their 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 instructions or as
determined empirically by the skilled practitioner. Preparation and dosing schedules for such
chemotherapy are also described in Chemotherapy Service Ed., M.C. Perry, Williams &
Wilkins, Baltimore, Md. (1992).

[0516] The ADC may be combined with an anti-hormonal compound; ¢.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
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myocardial dysfunction associated with the 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.

[0517] Suitable dosages for any of the above coadministered agents are those
presently used and may be lowered due to the combined action (synergy) of the newly
identified agent and other chemotherapeutic agents or treatments.

[0518] The combination therapy may provide “synergy” and prove “synergistic”, i.e.
the effect achieved when the active ingredients used together is greater than the sum of the
cffects that results from using the compounds separately. A synergistic effect may be
attained when the active ingredients are: (1) co-formulated and administered or delivered
simultaneously 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
administered or delivered sequentially, e.g. by different injections in separate syringes. In
general, during alternation therapy, an effective dosage of each active ingredient is
administered sequentially, i.e. serially, whereas in combination therapy, effective dosages of

two or more active ingredients are administered together.
METABOLITES OF THE ANTIBODY-DRUG CONJUGATES

[0519] Also falling within the scope of this invention are the in vivo metabolic
products of the ADC compounds described 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 invention includes novel and unobvious
compounds produced by a process comprising contacting a compound of this invention with
a mammal for a period of time sufficient to yield a metabolic product thereof.

[0520] Metabolite products may be identified by preparing a radiolabelled (e.g. "*C or
*H) ADC, administering it parenterally in a detectable dose (e.g. greater than about 0.5
mg/kg) to an animal such as rat, mouse, guinea pig, monkey, or to man, allowing sufficient
time for metabolism to occur (typically 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 metabolite structures are determined in

conventional fashion, e.g. by MS, LC/MS or NMR analysis. In general, analysis of
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ose wh C acterized by the

fo%%?%%@?e%éﬂ@%ﬂ PPal me{hﬁlgﬁtaﬁ%lssg%r ated antigens or

pyreel[4', 38451 ac]@xazemmm] [$.4]&agn-3HERRY | -1.0 50 D}t@nhy dretehrackne-S, 12-

aiopgi0ae PO RarEpfr @g%ﬁocﬂ%ungéﬁ%%ﬁ?%ﬁg o

98(2npd ifi megﬂ@y glgq:é:ﬂejlfntﬁgaﬁ??e Todpt umaaﬂg?n @@j&ﬁohr&]QIol e_rngam?)t%tetic

scif iy SR L oo bYWt L TR hedtde Siage p-

toldcﬁesﬁlﬁﬁnlﬁmonﬁlyﬁfﬁ@d’ @Redbioedhnyol gk ére aldod ETIRITRAMAbN Bifixt@d was
anti body-drug conjugate compound. The growt h_ of tunor

stirged|overnighbdt TeRP FeaIBsTeEES S%dlbfiﬂ&‘/&awoﬁ?’écﬁaé‘#faﬁeé S vas geded (20
mL§8nd REBrot &G eREREcdWithEEn1srEMEMRAR (2 1By n% Tﬁl’hﬂolﬁibﬁﬂc@ @réﬂ}ﬁc

adm nistering to a patient a Fornmula | "ADC whi ch bi nds
phaseserqre fied 4vpr anby drapsosogrugitulfate afdltened. ﬂ)@é@]ﬁ?fé reragygd gnder
Vacﬁﬂlﬁ%& BR" @E@(ﬁgﬁobﬁlalg;gc ele\ﬁ?ﬁ ﬁ@éﬂh?ﬂﬂo%?hk@@MWc@ﬁ 97.5:2.5) to

conj ugat e and sal erapeuti c t are each
givaddringi(31%) @dhd evteaimsermediaefiiias ovias ved posuchhn $5¢nt 2. gyISWESD):3R6

MO RARSL R U8 JARLLGRI [ 05081 A human patient

agnose with a disorder
[0582lar act ¥dpzk Syrbhresm\néﬂexmcmmha&n (@f{zﬁrxbaﬂ@ﬂe%ﬁtﬁo}rz—mmoxy-

t F I
- S R bR P A RS SRR B aREL 2 e ™
pyraed[4'\384,5 1013 Joryzolg2, a1 ik zhi3e/ 1 foRy 108,e I -diopo-@ 53,46, 1 01

eased pr ction rbB receptor or an ErbB
he"’laﬂﬁg‘?fatrac%Bé’ﬁ]gt%8@88}ﬁ‘il‘ﬁ§ﬁ¥lg] a?t%fgaﬁ’&sﬁ%r)c or prognostic

assay wa | bee gerformed to determ ne whether the
pat ie pi@héioé’clterl zed by excessive

act oLl receptor. For exanple, ErbB gene
and/™r” over expression of an ErbB
recepror I'n Yyhe cancer may be determ ned Various
assays for Qelerm ni ng such
anpl i ficaty Q rexpression are available in the art
and include P FI SH6and shed antigen assays. WO
2010/009124PCT 2009/ 050537 [ 0509] Exanpl es of cancer
to be treated herein include, but are not limted to,
[0583r ci nonw, 30l ygrpivdra mLbdfas 0 DrNaOslar s adéed. @hnjsulslmnklemWas
r, | hoi d. mal i gnanc articul ar .exa
codf ¥ BB U oA A TR TBF ki o R OFTrSenPlo pr
~ il
= Rl 1 B AR S, e o AR i I GBS 2 10
cancer, adenocarci nonma of the |ung and squanous
carci nona of the | ung, cancer of the peritoneum
hepat ocel | ul ar cancer, gastlifc or stomach cancer
i ncl udi ng gastrointestinal cancer, gastrointestina
stromal tunor (Qd ST), pancreatic cancer, glioblastong,

cervi cal cancer, ovarian cancer, |iver cancer, bl adder
cancer, hepatona breast cancer coIon cancer rectal

o .



WO 2010/ 009124PCT/ US2009/ 050537 [ 0512] The second
conpound may be a chenot herapeutic agent, cytotoxic

w@ganog9iedt oki ne, growth inhibitory agent, PCT/US2009/050537
anti-hornonal agent, aromatase inhibitor, protein
ki nase inhibitor, |ipid kinase inhibitor,

anti - androgen, antisense oligonucl eotide, ribozyne,

ThOERMDITAK SR Phaks WaR dridl bber%ﬂ@d@cﬁﬁ @b&mﬁgﬁﬁ&e FMEYe@ the solvent
cardwﬁgrotectant Such nol ecul'es are suitabl'y present

remoyed widsT YagEB And the sastsiup parifiqddy fiaplechapmpaegpriy (PéPM/Msf@H
90: PR ORE 5y @ndz@x‘! 2 s{épgf@'ameﬁ%ﬂeﬁ@éma@M%' rkd md MS (ESI):

containing a al so have a therapeutically
79%M gtk | Btete%tmume T)$ %H@Ihéﬁflﬂnq‘ﬂé’r apeutic agent such as a

bul i n- t

05 R PO T Rfcaidt | PRAIOTREGAMER
UﬂWWExséﬂmﬂmmadﬁﬁd@ﬁﬁ4W§WSBeRéﬁﬁ%ﬁﬂh@bdylwmmbhbbmhﬁmbbﬂ

) u en
pyrgrlloc[’é?' % 4é%1[ § ?]%gaizﬁ ?ot[ﬁs,).'ae/ ?Hll 3? %m tg C}IEE)X#Bé ¥ Eg og% ﬁl%&g@% 19
hemhydnotatrarym@tyb]mhm}dbycd&&mzibdxg]aactgll}lbxy)pﬁgndmtnp -2¢b- «yone 4

nacrocycllc de85|peptide, an auristatin, a
or.a_ 1,8 bis-naphthalimde noiety. For

4 e to further provide

(@)

ant g d to ¥GFR, ErbB2, ErbB3, ErbB4, or
vascular emdbthellal factor (VEGF) in the one

formul ati op dosi ng regi nen. [0514] The comnbi nati on

t her apy ng adn1n|stered as a simul taneous or

t he conbi nat m nistered in two or nore
adnini strati ewWs. The conbi ned admi nistration includes
adm ni i f
038R0 TR BB or iSRG iR ERBRL A PHIT .88 A% & 03
Dichttmométbane 82 mbn kém aetd HeN- h»rdaj@wﬁuomlamdﬁ 2 mpd). @ 7ingmal) and
N ﬁ dﬁ%’fs{% gc%S \Aﬁnrén)%lg ?? B-jlghée |8 1{ m%oglwe?e ﬁ? I%{;}llt ﬁon was stirred at
roohﬁsmﬁ@rhnuredn% h nb@mlvmnetv,ap(ﬁrateaumn tfaonmmmndimeMuBftreath@wnh

' t | t trati .
et e O AR Pelg F 2 AR s g s B i
and@E#hicCdotndh beicamelsd i6 vagenPgiftti@r W trideibyldiatior y

chr GG Y o E SRS Y L BEEad S0 ebh iy H ood. MS

(ESTRRUS BT € R3tehitibrd ighe 481D @A, MEh&@b].det er m ned
enpirically by the skil|led practitioner. Preparation

1053619 doséﬁ@ﬁ%§W@Hﬁﬁé§ﬂFde§9@Hm€Hénotherapy are al so
descrlb@d on Che@ntherapyoSerV|ce Ed., MC Perry,

' tikore, Mi. (1992). [0516] The

h am anti - hor nonal conmpound:;

. g. conpound such as tanoxifen; an
antlerogeeHeoone such as onapristone (EP 616812); or
an antl-andQ) n such as flutam de, in dosages known
for such noliecyl es. Wiere the cancer to be treated is
hor none i n&é 4@n% cancer, the patient may previously
have been subﬁeQLgé to anti-hornonal therapy and,
after the cancer cones hornone i ndependent, the
anti - Er bB2 anrr@ody (and optionally other agents as

[Osgﬂscr | beg, Nen&ibLRbr W&bt&iﬁedaﬁjdﬂl Qbss ergg d &)ltdﬁﬁoll?ﬁidr? nt.

It may be beneficial to al so coadm nrst

tetrelydeiifogen 63 méd, drivt n(eﬂtqussme@/mﬁlfHFo@ uEe@ Q@emmny osar adided. The

f 0

sohg[}/o% evxlijag %{ulr cpar‘% gs ?1?%&1‘1?%1%911‘ ntﬂlggltb?%%\%ﬁtl Q ﬁ r?tg@ ?1&%? vacuum
above t herapeutic reglnes, the patient may be
subj ected to surgical renoval of cancer cells and/or
radi ati on therapy. [0517] Suitabl e dosages for any of
t he above coadm ni stered agents are those presently
used and nay be | owered due to the conbi ned action
(synergy) of the newy identified agent and ot her
chenntherapeutlc ‘agents or treatnents. [0518]The

Y T} I

sequenti al 3x§+ . adn1n|stered sequenti al ly,
amay be ad




products of the ADC conpounds described herein, to the

extent such products are novel and unobvi ous over the
w®ei10/00€e4 . Such products may result for exanpP@r/D82909/050537

t he oxidation, reduction, hydrolysis, am dation,

esterification, enzymatic cl eavage, and the |ike, of

the adm ni stered conmpound. Accordingly, the invention

and tﬁ@}e@ﬁ@@pﬁﬁ}éa lby #Bch &P&M@@myq&m%ﬁfé&awﬁemsm 9@Y0)55/161d
rocess conprisin contactlng a compound
0. 9|n?fﬁ/(é(rrt9? %ot o2 3 aafeﬁ%@ﬂhﬁ‘aﬂwsr &SDa 8 Mol oRe‘tePt#ﬂ? e 6,10 min
Nkﬁ%ﬁﬁ'ﬁ&%ﬁkn%ﬂx¥4§b@nﬁlﬂﬁ%ﬁﬁqj'C product thereof
O]N@tabollte products may be identified by
[05 $]epar | Ay aalogelisorasdurt el yséngghe siaadle stadipg rrm@als the following
[ t parenterally in a detectable dose
e.g&”g%ggkgge%han about 0.5 ng/kg) to an ani mal such
[053% rat, 2Aiblis2oxgRI@EASP?.G,12moinkleyxy-Tomethoxyrén, al | owi ng
t of r (typically
ﬁ$§ﬁha §§égn slg&hggv ouﬁgﬁghh r?@%ﬁatlng its
pwammWér$BEh3pkﬁmu¢ISclﬂﬂhmhhaﬁuﬂkmﬁ}6demﬁodﬁ2xAﬁéi

hendh B2 TR sy R R PEtEh B P G Ta ST RS 88

[Mefl] aRkichod se € apahhie. Méthtd hdi ng epltopes surviving in

wsa&e Bt SR NI Mo CEE R R e i SO R

{ (msm %n}amsm 9- mah@@nﬁfr@{hyloaﬁaw&m. of netabolites

as .conventi onal
pyrﬁ%% é}écﬂ‘ ?H h??f‘%?@ioé%:*\%lli“l%ﬁ%}\?\ﬁ >t119><¥}h6éb d@%ml%‘e’d“ Phlt he

hex@hidrotd iR e ORYBhS kP By dMIRANGIxS ac&@mide (PordSouhl 8V MBI(ESN0197
ot herwi se found in vivo, aré useful in diagnostic

[MaHE astenpen iher AgeminMetbed Ag of the ADC conpounds.
[05&ﬂ521] Mapahol Blﬁ&i(cérﬂ&ly%dﬁ IrheneQa 1}‘(§§ 492, 5 M ¥ Broxy-7-

cl eavage of the wher e cl eavage of any bond occurs
methiygt- 41{[(|11$(,§,R HhB0drakgl Oadl- L mpgthosy ﬂfm@eﬂmhqtmw 1H#et abol i c
a I ke an
P T2 S oy o B LML T 63
he)dahyuk@dtrdcen a- yﬂ)aﬂlbxy}oycl(diekyl)qx& acétel | Hi-hykiee (Cdvmtoabd)nj NS (ESI):
ge SQ I . Br (o
102::?&% ol}vq%ﬁlroﬁ tl?nneréé 0(? mjlnn i\/f'et olag, ﬁ&@lgtro% tlrrng ¢ a% 69 19 Method 2
[0582] | i nkdikample® paNimetloy- 2a{|(6 {2-ofo- IJ[(QSJ4S)q:Kér12 tnﬁk&?ﬂto@yES

el achaF e 7 TR R ARG ADE A ot er | al <

pyrblﬁcﬁiﬁ' 34 SIPI 3 ]olﬁﬁold[gaic]'[\f Atoxafin3he] ody}S@ n d—ﬂfo&od esk4,6hed

ove is ed. Th cle e.
hex& ?tF%aég &'Y 8 @f}%?ﬁ&ﬁﬁaé’ : 'Y]g‘?% E%E&Yﬁaéﬁ@milq‘?égf)‘ﬁlp%‘}?d 7
[0583] 2SSOt 2dymhdsht df iR iR i rethybll, 4-aibl @oCoNp@hmer s
i nclude, for exanple, bottles, vials, syringes, or
ﬂnﬁﬂF@?@Wﬁ%%ck The containers may be formed froma

var i tenjals such as glass or plastic. The
confjai rfer ol §fs an anti body-drug conjugate (ADC)
co ¥tion wRich is effective for treating the

condition and may have a sterile access port (for
[05é4lanpl e In hdriebroned pastomed flagkeungder drganragivespbers, @b sodiugnhydride
er e b
a3, 50 i) B, SR DR RSl R SRR W sy of 2
hydagenntetliyh 3 #hihyclorpid iy tandfi7 0. &mg,rﬁ lﬂ@@l) il egrahyaloghiran 10 ml) was
g e a at the comosi t S
cof B BPE spTREH bods T FENER el TR i 4 Do Eaph
hyﬁaﬁﬁ3yMnmnnﬁdenmuﬂhmBnbfmhﬁem@mmmaMe(nﬁ3mqpnﬁamhubm
may further conprise a second (or third) container
conprising a pharmaceutical |l y-acceptabl e buffer, such
as bacteriostatic water for injection (BWI),
phosphat e- buf fered sal i ne, 'R nger's sol ution and
dextrose solution, and a package insert indicating
that the first and second conpounds can be used to
treat cancer. It may further include other materials
deS|rabIe fron1a connerC|aI and user standp0|nt

o, T rr . - M o




[0528] Waters 2795 HPLC system was equi pped with a 996
Wat ers PDA detector and M cronmass nod. ZQ single
wQoadiooupke mass spectroneter, equi pped w th anPCT/US2009/050537
el ectrospray (ESI) ion source. Instrument control,
data acquisition and data processi ng were provi ded by
Enmpower and MassLynx 4.0 software. HPLC was carri ed
tetr@Mldré¥irad @mBltwaa alldc@wo iRt &cQbn hixileé Eﬁlcﬂhé‘ §irng @fasRPollﬁnued at
Waters X Terra (4.6 p.Mx 50 nm) col umm. NG% hase
room tgEBeraromtiLidisappert 8er gbthe s glaehd (B¢ ﬁ@lywt ter cooling,
Hz(?lz%g QJHeH ra'nh @ne(s%ﬁfeﬁ_’c)was %%0%?&1' dn@ergg(ﬁl%gd ﬁ*e%l% The residue was

/acetonitrile (5 gradient was from10 to

purgekbs flagh ®luﬁlm@tr@9atp$femhyr(élcaE§m%eB= 1:d2) o sficazele@30-4%(k
il I
meé Ja@ﬁ)}dl 0§' %g‘?tla\@ﬁ%} 3 4- g?l%/&ﬁ%sﬁ-l IZ)Q% b1 ﬂﬂeﬁﬂﬁég)a\é@é‘[e as

erate Ive and 1'n ative |
a C(Elalﬂﬁsli bidr'y1 NMRI(&@leM\I\ﬁsDNQO d@S@me B -K\33 (hhé BHosce.59 (m, 2

0 s STBE PR 6 s ottt aD {BEas el o 1o, 2108
(ddﬂlcﬂ)l-ﬁetlh)d 8322 56 - {2HaXNH )% 34 @65,4&)3,4,73,HZ1 H)i hydr oxy- 7-

th
105051 19, S Sershosisef s s es it 1 L= Respgr RS S B
trlh%hiféyﬁ?—aﬁﬂ{tﬂoxy& 11.S3R, 4[a$';93]96)1€ @@e@)—@ I{leghc&y lcl}nethyloctahydro 1H-

PYTRROLARYHP 1t éloﬁaaz@@hﬁz %fi[ll ]4@("%5%9 ryél)?é}’}oﬁé 1(9}0}‘6)13?}%‘6&1 bni de
hexaRAROHREN 21 E@@%@le%ﬁﬁﬁré&%ﬁeﬁ%ﬂ?nQtiloﬁyljkféetate 48

|nterned|ate etE% 0X0- S, 45

trihydr 0X -g- {

[ (18 FaR, . /hﬁﬂ%QXy-l-nethyloctahydro-l
Hpy'ss *‘@@ [4 3] oxazal o [2,3 -c]

[1,4,ox-2| ¥ yl]oxy} -6,11-dioxo-1,2,3,4,6,11-

hexa ydrotetr n- -W.] et hoxy} cycl ohexyl) oxy]

acetate 45 -Q-) ‘>_f) 0-6,45 I|1A [0531]To a

solution of & "5

(8S, 108) 6,8, 11- trlhyﬂroxy 8 (hydr oxyacet y1) - 1- net hoxy
[054 O To a solution of (8§,105)-6,8,11-trihydroxy-8-(hydroxyacetyl)-1-methoxy-10-

Léls 3R 4as, 9S, 9aR, 10a ? 9- et hoxy- | - net hyl oct ahydr o-

(K3 paSaisoRA:108%)-Yamehoyyt ! -githylognby 0{15 3
pyraﬁa h ]3* 4 ]SEF@ 'x&o%[)’ I.’a-]cﬁ)f)ﬁoxazm 3 yl ox -7, 8 9,10- tetrah drotetracene-5,12-

dr ot et r acene- di one ng,

rah
dlooe Wsngqﬁﬁw n{mﬁmm& é@rnwwﬁ/d nrﬁmredms é@artedjma\go

o8 HARA %gﬁ;or ﬁ;ﬁ%%%@éﬁ%ﬁlngn 'lllgroﬁfatn%s}fhere cthyl (3,4-dihydro-2H-

pyr@iCgolro¢thoxylacetatg| foxydterat @tlBé nag: Od%mm}dl) ad ey df@sp- mi_,
d r r 0
tohgfggsilgﬁlﬁg i§§%2 321&% Ot ?drrlfno wer g%c} gﬂg g} ac, {O#On%ué re was stlrrf%at
roongtemPerd@dce fm‘Tthc)urwﬂm‘ﬂi rﬁ)d;daemhg ﬁfihﬁ'l%ﬂ eac tidtamabhd (Ma&alwa&

Mo Ednare S b nrufhbadPin TR olebhiaulit s6 ey sy e

reatthd npikQeioid texdqueais @haseintah extiactel orithridthhanecthiheX4 Q0 ml). The

qh% The cqnbi ned Eagamc ﬁﬁfses re rlgq overd d

corg o O sdiep av e, anpyqrovssadumesyiate diligi and evaporate

undeﬁm\d@lﬁ TRAedidieadd pari a&ithyt iteh E@ﬁﬂnﬂ Uﬁoﬁl@fogfaﬁh)l' (§MeOH CH2012 =
ified by flash chromatogra H 97.5;

0. 3t9o7> QP@@C%@I&@%@?WS& aﬁf?rémééf e @f‘rﬁ@xm@akdaﬁ?é >10F1é€i %s
miMH@Af Bstr G Eebiforddr€ PVE (Eé@ daEB-H B AR tdMbilithic = 7.47, 7.83 min
Retention time = 7.48 nmet hod 2 [0532] Step 2
(methatk Hesi s of t he |nterned|ate
1-{2 )
“B??ls SR%%%égé ég(ﬁ%ﬁﬁn&gﬂ%ﬁ%ﬂﬁﬁ§9%MMDZ%yloctaﬁ}%ro 1
H pyrano[4', 3 :4,5] [1,3] oxazolo [2,3-c] [1,4]
oxazi n-3 -yI] oxy} -6, 11-di oxo-1, 2, 3,4, 6, 11-
hexahydr ot et racen- 2-yl ] et hé%yl cycl ohexyl ) oxy] aceti c
acid 46 0 OHO 46



-6 [0533] To 30 ng of 45, 5 nL of in 01N NaOH was

added. The suspension was cooled at 5 C and stirred
waadenodegon for 3 hours. The aqueous sol uti onP@EES2009/050537

brought to pH 8 with 10% acetic acid water sol ution

and extracted with dichloronethane (2 x 10 nL). The

conbi ned organi c phases were dried over anhydrous

trlhgv@féwmnséﬂhcfﬁme{ (IfS 3lRt @@@9‘;%& m@ass@lrﬁ&mxyneﬁ%ﬂ@ctum@a 1H-

vacuum and urif

pyrarlbat-oft ébﬁ%zot%b&n@%é X%ni’fO)l Ot%} @41 Vé105014n§ 196418% 2

VS
RSty gﬁﬁ%’iﬁt%“é%ﬁﬁ???n@%ﬁ%‘@%ﬁ&h@xﬁ%g%@%?bhod 2
[ 0534] §f e Sygt hesis of internediate

CANDREE T

[(1S 3 4&5‘;,%5 9aR, 10aS) - 9- net hoxy- 1- net hyl oct ahydro-1

prraho 4", 3" ¥\5]/TY 3] oxazolo [2,3-c] [1,4]

oxazi n-3 yI]Oo N -6, 11-di oxo-1, 2, 3, 4, 6, 11-

hexahydr ot et rgc - -2-’(yl] et4Poxyl

cycl ohexyl ) oxy] acet ylI'l oxy) pyrrolidi ne-2,5-di one 47
[0548] [ 0539]htethal sak uttérordiafe 48btated Groinrst@m'(ed gt @046 I(ll‘ﬁlol)

. .0.,005 mmo] ), i.n dr ' or orret
coofg e Yiprated sttt bl N SR heRe G uifBiredh. The
readlioN misliueywhsakiaxy htaeadoRe? haird e h(aZoﬂfgs onhé)rkadm kwas Ytlo®ed by
added. The solution was stirred at roomtenperature
revéoe-plastl HPLOEM S oA fue niliat, elwanpaatiah adxtumdms bmxghmmpHmd Stwhith 10%
residue treated with ethyl ethe

acelip) agid atepipIyiiod, adiexirasdedrith fsfbutﬁlilq% a%ﬂé@ted t"‘ﬂ‘é‘ V%qrﬂ%x 10 mL).

Thé EFDIERA B¥anfcl dhhded RN RAvQ SR Sus S itkh s@fate, filtered, and the
concentrated in vacuo. Purification of the crude b

sol‘fqna@nw@?ﬁ widar wgraphihe roaiue Ace peiéeddy: fhgh cofian @hrqmgt%argphy
(Mé(yH 'CPE@%— Pé) Shi 11%% ofll (Q?@«ﬁ%és‘ﬂ% ak‘f@rd(r%ﬂ 3 mé%%g st Wel'a 12%)

Retention ti
of ‘Qymtatﬂe@tesolmnen‘lh ezmztmel M G S MHH] ofsaert]tfpo tlalefoit 8. BN,

t m nmg, 0.001 nmmol) in dry
3. 6?@{1éﬁ (P% g tglrﬁg)rr% UE?% nf%f&l&ﬁdmgt hyl am ne in THF (3pL,
(05891003 mMQ)_ Bertkesachd g, intTmesdsad: ult (1606- {\Rrasos%[(i‘&@ﬁ 2eft,12-
e ratu , S Qr
iRy TR oo AHG R esP BR Ao B mFY SRR RS 1
pyrei 4364, 615, 3joRyzo(cd2, 12l m,mmxeilhar;eyom}t ﬁah-dioxgﬂ 219,6yi-el d

o e riob 2Py Bl B e i F DR S Tk N iine-

2,5tdigrie 58 5.99 mn. Method 1. [0538] By anal ogous
procedur e éehnd u5| ng the suitable startl ng materials

t he foljjow ng
0. _O O.

O
O O OH q
> O
o -|\N)’/
", P
3 0 /O 50
[0550] 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-hydroxysuccinimide (1
mg, 0.00792 mmol) and N,N'-dicyclohexylcarbodiimide (1 mg, 0.004556 mmol) were added.

The reaction mixture was stirred at 0 °C for 2.5 h, until disappearance of the starting material

122



conpounds were prepared:

[0539] 2-[(1-{2-0x0-2-[(2S,4S)-2,5,12-tri hydroxy-7-neth
W@010409124 PCT/US2009/050537

{[ (1S, 3R, 4aS, 9S, 9aR, 10aS) - 9- net hoxy- 1- met hyl oct ahydr o-

1H pyrano[4',3':4,5] [1,3] oxazolo [2,3-c] [1,4]

oxazin-3 -yl] oxy} -6,11-dioxo-1,2,3,4,6,11-
(Hﬂm@mﬁmﬁl rrﬁ@ﬁﬂlve%r RlapGhR@ XA YAuBRaXY theGxydReRhRIMAR

ound (ESI): 887 [MtH +. Retention tine =
ethBI eglg:r @ »4 i h%wsgensmn was stirred for 10 minutes, the solid removed by

ﬁlt{agérflgldwh@&%ﬁ}{élscgut[ogljcoﬁc%nﬁawd A vbboatRUME 2P0 HAXGED as a

Xy-
mixtyre PSdIBRerﬁ@@@@S géER(Eﬁ@hS} L B8t hidstgntivn gigerryd. b Oy @l Dmin
(mé‘tff&d lgyrano[4 3':4,5] [1,3] oxazolo [2,3-c] [1,4]
oxazi'n-3 -yl] oxy} -6, 11-di oxo-1, 2, 3,4, 6, 11-
[05513]xahydr&ﬂmﬂ@déhcgmy@qnéﬂhoxyl cycl ohexyl ) oxy] acet ani de
(Conpound ) MSLESI): 797 [MrH +. Retention time =
7.16_m . Methogl 2 J 05411 N2: (tHrt - but oxycar bony1l) - 1V6-
'd S, Y5) ZW Tri hydr oxy- 7-

met X\

{[(16 S, 9aR, 10a5) - 9- nethoxy | - met hyl oct ahydr o-
1prrano 4' 3 Mrrb 3] oxazolo [2,3-c] [1,4]
oxazi n-3 yI] 11 di oxo-1, 2, 3,4, 6, 11-

hexahydrot et r asceri’o g et hox]l cycl ohexyl ) oxy]acetyl | -L
-l ysi ne (Conpound 4) K/B (ESI): 1026 [ MtH] +. Retention
[0562]me = Fo26Gsohtion oVl didainedl; frdRe stem# bhHihe proaess £1 wg BNOGHIL mmol)

in SR e BB GrRe PETRE TR Evmetidamipeyin BHE (G5t 093P were

addé’&tlh@)syluﬂon was stirred at room temperature 4 hours until no starting material was

detéogl.ﬁ@e? SOV 4a 3&:?13%&891aRaII]d%g%%OIV&RTg;/%p%;&F%UIJE jtral:lc[wlirgﬁ"l?ehregcrlu% was
purfiaddly Mrash coYﬁn]ln &%Nl}latoﬁa (M1e@DCH,21,3: 33:6.71du silica gel 230 400
hexahydr ot et r acen- 2- %05 et hoxyl t et rahydr o- 2H pyr an-

mesheaffoading Aéemghicd solidyissburne Of)7 ap @ BUgIsIof 6131%18911%%@@. MS

(Esﬁf gbh m;*eﬁ&&%ﬁtn%le 24, §W|5 stu3s 46 HipptiRgdht pyr an- 2-
yl met acetate C? o- [0544]In a dried round

(0553t t onediyfanalorousmiee duipsrad uain g shigades st@tng Berdiialnthe
foula%ﬂ{%g g@lﬁgwggprﬁjapedml) was rinsed three tines with
an ro

snpena A sol ution of 2-
[0SR4idr oxy el fry2-080-2-{ @SHYH2.0-1 24 Inpydreaxy- (BT0 08 -4y, 5 mMmol )

(S B AVAN ALY AN, Mk iRSafiopL 66 at O C and then

& eact ure was stirred at
pyr@ndC4 3,5 ][ 1. Bjpdazoteh 3 el dHiluxhan-3ertdeyl.-6,Al -doixol i2034,6 1-

nef b PEP QO L8 P ha e TR heMhssiemidg Compound 6

MSESHUS B8 [and ]t Restaitibii timB g Slxasmmagmblhnm ed at room

05 ﬁ?ﬁﬁé?#ﬁ%ﬁkﬁy@'éwﬁ%ﬂ “Soar by Reb e,

{[ (amivz ndm@mmem) %&h@;&yapﬁfeﬁlgrﬁﬁtaﬁj?di@ﬂlﬁ educed pressure.
esi due was_ pur

PYf&IPﬂ%ﬁa% ogh él?ﬁ%%%%éﬂ 1441%5% 33/1]19X>1}2§ 1le°§P1lr2e’a4 gel-
hex@ﬂﬁﬂot@i@&eﬁ@%fhﬂ)ebhox%f}ft&rraﬂj'cﬁ‘&2§21§/ra[ﬁg2 g,lym&h&y@a?c%m@&e (EbRAYbund 8)

4-di hydr o- 2H pyran-2-yl net hoxy) acetate as a
Msc@ﬁar?(@ Bl R%memn(ezro@%mzn (Hmmldéiet%ltl@mnz ~1g4 min
(m&ho%@)(m 3 H 3.55 - 359(m 2H) 393(m J1008

11, 5.11, 2.38 Hz, %,J707 2 H)
[05&6]14 (s_szEbc;4 GNaG@ﬂldﬁ(Bi%)ﬂAf -y dgary-12((B%49) 2. B Hz,

trlh}dljagcyg n%e@h&x?%—{ (]IB%R],&S,9$’,9Z§,I%‘) 9]mé_ﬁ0xy 1-methyloctahydro-1H-
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[0545] Step 2 Synthesis of the internedi ate: ethyl
[ (6-{2-0x0-242S,4S)-2,5,12- trihydroxy-7-nmethoxy-4- f
WO ¢ago@R24aS, 95, 9aR, 10aS) - 9- net hoxy- 1- met hyl ock@nys009/450537
Hpyrano[4',3':4,5] [1,3]oxazolo [2,3 -c]
[1, 4] oxazi n-3-yl ] oxyl-6, 11-di oxo-1, 2, 3,4, 6, 11-
hexahydrot etracen-2-yl ] et hoxyl
pyrﬁﬁgﬂ @h{yr S’]’[D?a]%khzfé%ﬁ[??ﬂ <B1 W oxeBRb hoxpkacst aliRx43 23 60 1-
0 a_sol ution

he?@b@@@@%@@ ﬂlﬂ@@ﬁ%ﬁ@@ym(q?fylerpbxéiﬂa@%ﬁapyﬂ) Lelapgehoxy
(Conié%

1S 3R 4aS 95, 9aR, 10aS) - 9- net hoxy- 1- net hyl oct ahydro-1
[05§|11 pyr atep[/aN- 9(115?4:243}/&[0@ B][(28%&¥ &5 d 2 {tihygroxy-7-methoxy-4-

(I‘gj%;agﬂdf?é?ép Et]ﬂt g lrléngtexlocgh}.lldéo lgl i one (50 nyg,
pyrandid' 3" 4! 3] opcmlsl{%@msz Joxhgn-AullxnAG, | prlioparl 8B, 46.11-
hexaﬁ}p&f?&gtﬁ%eﬁ H. yﬁ@n’%@% 4}4§](pyr{21hn % rqdls?l fal‘%/ﬁ)}éro% &elﬂ QLAGE g:b ane

argon
(3, 4- dlhydro 2 25 nethoxy)acetate fromstep 1
(118.5 ng O 592 ngmol ) anhydr ous pt ol uenesul fonic
acid ( , .12 mo wer e added. The reaction

8 ' at roomtenperature for 4 hours,

ing material was detectable (TLC

, oMeBH: CH2C12 = 0.3:9.7). Sodi um bi car bonate
O@baqueous S qHBﬁbmas then added to the reaction
m xture and /a us phase was extracted with

di chl or onet hasie 4 x 20 Al). The conbi ned organic
phases were dried over anhydrous sodi um sul fat e,

[055$]| tered\ whdlowéétﬁ?ﬁavre@l@ﬁ@@promemmd hydrezide HCH{Ad- s 0.156

o) L SR T gl R B L2 -

(hyélroeﬂaomdo 1-pitdbxy- BRUY 1 OTR. 465,950 R d Onf) ¥ methonf 1 -fgthyloctahydro-

R 18 LR S22 SHLEMAOR 1

5,12-deonk (RN 1182841 @mpo(6d T2 mrm: QYds 250045) mZWS) 9]822446 1(50 mg,

0.0 NSl AL s sy EmmerE g SRRy B0

couriR\uf &I&:O[eafbtlolgwasﬂffoﬂ])wécﬂb}&fw@s@qﬂﬁk OHPIAC-34S: |Af{el thdd period the solvent

oxazin o-1, 6,11-
war SRR SIS EORNe e b ER b PRy RS SR Y an. 2.y
(MIORICIDEY =GB i8¢ odiich #9(280@00 mehd ARk dihe 1 &b YYicldStey) of 53.
i nternedi ate. 48 obtained fromstep 2 (40 ng, 0.0475
MSifsPy 83T - dietaptien tipg 5 %?é%?lé@egﬁoil R-aqueous 0.1 N

[0589)di um hydimerisle p(&eegnréﬂ a)ndtel@l@lg Ehe@ﬁ%‘lb stélEh@g heRe4I 91@

m xture was stirred Cfo hours. The course

follpwelgrceal@@mnﬂmsepﬁ@m é@a dWOr%%@§@0ﬁﬁa®ér0HW@M§(1@ -2-
hyd?Myef (88 bhat.o § he tr{@a{o&y G dThody U & (Ve DIs@49hR 1bés)J@Hn§hoxy 1-

0% acet’ic acid water solution, and extracted
methwbhtahydwﬂé’rmﬂran@%t' dat BB IovagplolRat-elf I ‘( gxagint 8y yheRy. -6Thedioxo-
n +
|2 PR AR PRSTERMRAS LR ER e UHESH a0 (virt)
Retantetmrtinyeare Sl prmimrecthawis)) due was purified by flash col um
chromat ogr aphy (MeOH: CH2C12 = 1:9) on silica ge
(230-400 nesh), affording 4.5 ng (red solid, yield
129% of 49 as a diasteroisoneric mxture. M5 (ESI):
814 [M+H] +. Retention time = 2.99, 3.50, 3.66 (nethod
2). Retention tine = 4.24 (nethod 1). [0549] Step 4
Synthesis of the internmediate: 1-({[(6-
{2-0x0-2-[(2S, 4S)-2,5,12- trihydroxy-7-nmethoxy-4- {
[ (1S, 3R, 4a5, 95, 9aR, 10aS) - 9- net hoxy- 1- net hyl oct ahydro-1
Hpyrano[4',3':4,5] [1, 3]oxazolo [2,3 -c]
[ 1, 4] oxazi n- 3-yl Joxy} -6, 1%28i oxo-1, 2, 3,4,6, 11-
hexahydrot etracen-2-yl] et hoxyl
t et rahydr o- 2H pyr an- 2-yl ) met hoxy] acetyl | oxy)
pyrrolidine2,5-dione 50 [ 0550] To a sol ution of the
aC|d |nterned|ate 49 obtalned fron1step 3 of the

o o o N NSNS A oy o o ya



(HPLC-MS anal ysis). The sol vent evaporated under

vacuum and the residue treated with ethyl ether (2 x 4
wort010/00ed suspensi on was stirred for 10 m nut eBCT/UB09/050537

solid renoved by filtration and the organic solution

concentrated in vacuo, affording 2 ng of 50 (red

solid) as a m xture of diastereoisoners. M5 (ESI): 911

[ MPFH +. Retention tinme =96.12, 6.30, 6.42 mn (nethod

1). [O551]Step & ed-ktl fF Conpound 7 O OHO 0 7

[ 0552] To a sol ut on of @bt ai ned fromstep 4 of the

processo ( bHg, ﬂr Ho11 in dry dichl oronet hane

(109 QM hylamne in THF (65 [IL, 0.0033
ol é@H The solution was stirred at room
te 4 hours until no starting material was

- MB~anal ysi s), and the sol vent

evapor at ed urgen)*Wacpum The residue was purified by
flash col um chigeht ggrapfy (MeOH CH2C12 = 0.3:9.7)
on silica gel (230-460 nesh), affording 0.46 ng (red

[0s8@ i d, Wl d181%1uén Jf@%bélr{ébl)ﬁfoid{s@epolf(SSm 0.01 mmol.) N-
di astereoi soners. Ms (ESI): H +. %entlon time

acetylaystgine wys gdded £0. g mg; 0 mﬁwﬁoﬂhqsplutlp@%?satsgﬁdah@p@gous
ten@%%ﬁ?%f& 8% h@lﬂ'g tl&éséongnttxpa% e%ﬂo‘feﬁ‘m ﬁd%ﬁ%&fl&%ﬁ%ﬁﬁﬁf@%}?ﬂ%h

| owl ng ‘conpounds were prepared .
colyn glwomatopiaply, @8O CH,qh —t2r8)h>ydﬂl@?< gel 1230t Wonrgsh 4 atfording 7.2

mel P R0BR A 780399 SV 988 r[l%agw @%w{gm
(mohaiz2)n-3 -yl] oxyl -6, 11 d| oxo 1 2, 3,
B T I
fol Reirerbinpourtds mereprépad?: m n (rret hod 2).

555] N- - 2-1(6- .
10555 o 2 C 0% ) 500 2o 3549 et Holkvdgons-T-
meﬂlbﬁ}l&{ﬁﬁis 4&&1953 %%Qﬁ@ﬁwﬁmﬁ}i’—ﬂ hl(ibl)ﬂgy-ldctdligﬂﬂg]yllH[JCt ahydr o-
pgRRg gﬁ?é fopiagieg: 21 4O o R R4 23481

heABYEROYEHCO-S iyl RESRdede MyliALiR ysldxeﬁefx yO$-@roR bhyRaoliain =32y 1)L -
) ) et hox;] aceyga ¢ ewy ISM 8) I\/S§ ESI)r 903 [ll\/PH—I]Zry

CYSF?@teéQPWBWWdl9WS(%Slgéoigjwr%t hod 1). Retention tine =

94 mi n( |
[osﬁzé] ZE;N (Ew%gﬁ%y&zrg%y@@?% E%sqgﬂ%)%@zgh@g@&yl (35 45)-2.5,12-
trlhwlroﬁ dresklexy %‘ a4, 98, 9a ,10aS)-9- methoxy 1-methyloctahydro-1H-

yrh(o%ﬁ,sf?’ﬁsﬁﬂ?}o?ézo%?ﬁg 1023) o2z MBLIRXY-d.1 MRy 9ct apydr o- 1
hexahydrotetracen-2-yl]ethylidene} hydrazinyl]-6-oxohexyl} -2,5-dioxopyrrolidin-3-yl)-L-
lysine (Compound 10, Table 1) MS (ESI): 1095 [M+H]".

[0564] Example 3a  Preparation of (25,4S5)-N-[2-(2,5-diox0-2,5-dihydro-1H-pyrrol-
1-yDethyl]-2,5,12-trihydroxy-7-methoxy-4-{[(1S,3R,4aS5,95,9aR,10aS5)-9-methoxy-1-
methyloctahydro-1H-pyrano[4',3":4,5][1,3]oxazolo[2,3-¢][ 1,4]oxazin-3-yl]oxy}-6,11-dioxo-
1,2,3,4,6,11-hexahydrotetracene-2-carboxamide 54
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pyrano [4',3":4,5] [1,3] oxazolo [2,3-c] [1,4]
oxazi n-3-yl] oxy} -6,11 -dioxo-1,2,3 ,4,6, 11-
woenalgdedt etrac en-2 -yl] ethylidene | hydrazPeyU$2008050537
-oxopropyl I di sulfanyl)-L-al anine (Conpound 12)
[0557] Step 1 N - {(1E)-2-hydroxy-1 -
[(25,4S)-2,5,12-trihydroxy-7-methoxy-4- { [(1S,3 R, 4aS
,9 5 9oaRoH10 aS) 9- net hoxy-1 nethyloctahydro 1H

pyr BHNHL, 3L azolo [2,3-c] [1,4]

oxa '},OHe 11 Ydjpoxo-1,2,3 , 4, 6 11-

hexah frac en-2 -y thylldene I -3 -(pyridin-2
-yl do solfanyb)prop anehydr azi de 53 [0558]A sol ution

of 3- (2 pyrld | di t hi o) propionic acid hydrazi de HC1
(41.5 nyg, nmol ) i n anhydrous nethanol (5 nml) was
added to (&5 8, 11-tri hydroxy- 8-
(hydroxyacety¥ Vﬁ%thoxy-lo- { [(1S, 3R, 4asS
, 95, 9aR, 10aS) - 9 oxy- 1- met hyl oct ahydr olH pyrano[ 4",
3 4,5] [1,3] oxaxolo[2,3-a) [1,4] oxazin-3-yl] oxy}
-7,8,9,10-tetrahydrotetracene5,12-dione [ PNU- 159682,
[0563Impound ol salution ehBNEd 58@&82r(éh & ntee 0l 0243 dwmnolg prznaye] ayrsported
in W8 0sholA® T TR b mdihfiyh Bhd A B MRS o SHRGLLS Nllof 01 810233
room t'enp erature ours. e course of 't
mn‘rOé)au tlingrof Wa@ wiag hddpdebhehyactiew mrgee MaastereldRL@ONBemNratsre for 3
hour!‘ uﬁtllpn ! a?tgn(% \Eaﬁer aﬁ lw\éﬁ déte \%%?e Y220 %{P(i% a%nﬁ/mg eFhre %g'llvglkfsewere
umwcmmm
ren(owaummmi@d pre@suZe &dahe ondesiell sd@ @EMS)@SS@Z 400 divrgi7) |

mefti oL TRa dnt P it £ nithedy (Rl 0550 By

pyraunad’ eg@ﬂm ploawetifl, 23] [@nthxushdglfoke -6, mlnfmbe 253 apting
rials t

nd was
heog o P e DO R0 S PGP Ty D ey pthe e
stef IS BSY): §28 (MSBH T R ctentfon Lidret=r 2. NP Ar@xY méthb@ 1| Naymt-309).
[ (1S, 3R 4aS, 95, 9aR, 10aS) - 9- net hoxy- 1net hyl oct ahydr o- 1H
pyrano°4 O848 [1,3] oxazolo [2,3-c] [1,4]
, OH
B0, 6, 11- hexahydrotetracen-2-yl]ethylid
enel Kex3 dZazi de 52. MS (ESI): 849 [ M+H| +.
Reteﬁt|8n = 5.15 nin (method 2). [0560]Step 2 To
a solution o obtained fromstep 1 (8.5 ny, 0.01
nmmol ) N G tylcysteine was added (0.32 ng, 0.02
mol ). The SO|Mt nijwas stirred at roomtenperature
for 24 hours, © vent was evaporated and the
resi due was purlflgd by flash col um chr omat ogr aphy
(MeOH: CH2C12 = 2: 8) on siliPta gel (230-400 nesh),
[0584]f Or di MG alsoRtioH of tht hude B8¥heBhte 56 (85 m%) me@heRbisd. M5
ESI . 905 ]+. Retention tine m n (et hod
dlclzlpron[e@@eq E%/manlaﬂqsg&% apRQsEle eBlY d5ave tl@?éh}ﬂ@ﬂmﬁ@ 2 mg, 0.0204
mni, TBPUS4 atnfg blomgggrmﬁlsb LAl anﬁrﬂémamb éﬁmmazvquounds
wer e g;epare 62] N-acetyl - { 6 (2E) - 2-
aminpethyl @%yuqatpﬂwoarsyatezas (31@mgr@ f‘@?@OI)iwerﬁ@tiq*ﬂgxyThﬂ
rea%t%]n%;&l?n\gfs%tl?rgql gt?‘r',g%rj't Q@eéa]gurg@g?g n [uélﬁg&lgh}ﬁb%‘fa{n ?X%Q
staning miaterigl (HPILLC-MdR phalyds) 1 Thediobriat-was 2V®041t661 uhdler vacuum and the

R AP LOSEM  DSI YU TECD A o e

gel VB OC4EBInesh)] é)ﬁf@d{n@'li}]l g dred solid, yleld calculated on PNU-159682 =21%) of

54%@%?@%;&{[1?&?—%2 E)é ocngttirgeo 2%1123 min ?métlllod f E@mm[)lga%g) 2-

[0567] Example 3b Preparatlon of N-[6-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-
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tri hydroxy-7-nmet hoxy-4- {

[ (1S, 3R, 4a5, 95, 9aR, 10aS) - 9- net hoxy- 1- net hyl oct ahydro-1
woipoaoaoap4' |, 3' 1 4,5] [1,3] oxazolo [2,3-e] [1,4RCT/US2009/050537

oxazin-3 -yl] oxyl -6,11-dioxo-1,2,3,4,6,11-

hexahydr ot et racen- 2-yl ] et hyl i denel hydr azi nyl ] - 6- oxohex

ylI -2,5-di oxopyrrolidin-3-yl)-LIysine (Conpound 10,
yl)ﬂé@bﬁo%rl -wh’ﬁ z(zﬁmamo%ﬁ&fm{( AL 1 [ sta.5) DOS 4B IR)- B mdthoxy-4-

(](Szggﬁ@)%h?ﬁ{?é%% 9smethesyol-metylpctheterl #H pyr r ol -

rail a L i
ooyt R P o b
hembw@mt@qcan 33 Carb@]yl}[p]peﬂznbkalj@trbpn[vljm@} wpihy Hphepyll-L-
ornﬁéﬁﬁﬁgl 5y| ] oxyl

oxol, 2, 3, 4, 6, 11- hexahydr ot et r acene- 2- car boxam

de 54 OH 5 o 510. - - k54 [ 0565] To a sol ution of
PNU- 159658 .3 , 0792038 mmol ) prepared as

r epeftedy™n 598 46, in 3 mM of nmethanol and 2 m
of 2 A5 @n of Na (5.1 ng, 0.0238 nmmol) in 1
m  of Mas added. The ction m xture was stirred
at foon1tenp ature for 3 h > until no starting
material was tectable (TLC gnd LC anal ysis). The
sol vents we ved under fed pressure and the
crude red soI;dL:;§ 45) - 2, 5 25 hydroxy 7-

nmet hoxy- 4- {[F 4as, 9 R 10&8)¢9- met hoxy- 1- et hyl

oct ahydr o- 1H pyrPano[ 4', 4 5] [1, oxazolo [ 2, 3-c]

[1,4] oxazin-3 -yl] oxyI -Gﬂﬂl-dioxo- ,2,3,4,6, 11-

hexahydr ot et r acene- 2- car boxyl i c aci d 58 was,used

wi t hout further purifications in the neXf—6tep. M

(EST): 628 [MtH] +. Retention tinme = 2.2 2 mn 5

(method 1, Exanple 3b). 0 OHO 56 [0566]To a solu?lon
[0568] t he tapde 4i(ER-€r((PEA-E@,55B10kd-24-di)dre-mHenyhpHt-ous

yl)}gex%na a@r% \215Wgnilam?ldo::?I 9—1{%121%8%21?15%?c@%%hznﬁnﬁrgﬂfof‘p%ﬁlgﬁ_@rbonate
58 (30. n@ﬂg 041 thnfl B8S rmnndd)w&*velmémtyﬂrmpeﬂaa‘hé -y-carbaxlable3 mg,
etate salt

0098 T RO i DIRO el Aot AL Eh BrCmi it iFigdhe 700
Th%lltegd’tfoﬁ ghlamrer\xem g,}ltrarrmeg ihfa 1!11{’[1:13 dﬂ‘sﬂfpeiﬁrg?clﬁ’laolﬂ the utgtl;tgi_g I\r/nsaterlal (HPLC-
AP OEr BT Fuiiah e e i igh Aot 4o dpassipitare

thut BiRtain @S waUR| VA& K)hfﬂﬂatﬁhﬂlrtb fgiv@dJ ﬂ@y(zstca&ta) L0l aro- 1 H-pyrrol-1-
chr omat ogr aphy & = 2:9.8) on silica ge

yDhesarpyldo Vel 4-1ais Bfrawbwﬁxyfalf?onﬂ)pcrreé%ng biid, yield
yl] &%oﬁlﬂ} @i)g c@] Ml%&g-@%amoﬁk@)mﬁﬁméﬂrde W al gﬁ[])ow szﬁ@ 22.0
et ent| on

= 5.18 mn (nethod

mgRH3S 1s<f1@t5@5 ql]@gaqlrxmtbotg @rﬂ:pyémgﬁi&@tpqgﬁn next step. MS (ESISrp785

MM OR {in R din0 2 %7 il (¥ HE Py H pyr rol - 1-

[0569] Step 2 The intermediate 59 (22.0 mg) was treated with trifluoroacetic acid
(327 mg, 2.87 mmol) in anhydrous dichloromethane (0.12 ml). The reaction mixture was
stirred at room temperature for 15 minutes, until disappearance of the starting material
(HPLC-MS analysis). After that, the reaction mixture was treated 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-1H-pyrrol-1-yl)hexanoyl]-L-valyl-N°-carbamoyl-N-(4- {[ (piperazin-1-
ylcarbonyl)oxy]methyl} phenyl)-L-ornithinamide 60 (white wax, 20.0 mg) was thus isolated
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yl ) hexanoyl] - L- val yl - N5- car banoyl - N-[4-( [ (4-
[(2S,4S)-2,5,12-tri hydroxy-7-nmet hoxy- 4-

W@ (1088 4aS, 9S, 9aR, 10aS) - 9- et hoxy- 1- net hyl oR€EHOFHODO50537
1H pyrano[4',3 :4,5] [1,3] oxazolo [2,3-c] [1,4]
oxazin-3 -yl] oxyl -6,11-dioxo-1,2,3,4,6,11-
hexahydr ot etracen-2-yl ] carbonyl| pip

and®fs8& withdut YUrihe ARt dn iR ¥ next step. MS (ESI): 685 [M+H]". Retention time
net hyl ) pheny1] - Lor ni t hi nam de 55 55 '[0568]Step 1

= 24Q7(U(118)(m2ﬂ1(>%§ 2- (6- (2, 5- Di oxo- 2, 5-di hydr o- 1H pyrrol -

[05316]) hex a%%&d @) 1R 1%&1%6 AU LA IS s&uHSr%t‘%%&%gE@!ﬂ@"Q 53'92

enzyl i trophenyl carbonate

trlm@r@XY@a@qﬂwM il hlStﬁétaSk?é‘ﬁyR I%Sb@rraezhm I- metévll@@tﬁwdaq éH

R R T U e RS S et

hexababrotetoavend- &taxb@cy\lmsmé 66 (42 ohgl wranhydngusigdithidromethane (2.6 ml),

e SRSREEI NGyt 8GR BB P UL g

The eactton anixtorextas rserr@chzd rd)dmtempemahm takearghusmolythaierfed! Svamutes,

unt % slépep%%r%gc b 6]&%"[3%5% Ié?c.)tn %?%%%%?@Msi_s&ﬁhe solvent was then

eva}ébﬁaﬁ:ﬂ)ﬁﬁmyfhdwhrama kel cridke W4 p[l(lﬁed by flash column chromatography

QAR Ry RS e e DARBRO < Thrdnd ks ROl i

caléulyt€l droPWSakdEk2 282190 o155. MBSESIF:alas pd+ATIOR ste@ibn\Wintchos15 1
further purification in the next step. M5 (ESI): 785

mi(petpd - Ret ention time = 4.87 min (method 1).

[057H569] St&&p%uﬁdaevér@é}ﬁfa%ﬁk@t@ ﬁa&c@% &haljBldal waﬁ Hreaheiata

with trifluoroacetic aci

87 mmol) in
wergiehljestedfelleyriag por Bigef ﬂlﬁﬁ@ll%@n&&ln%ﬂs I qie r eact i on

[05AAXT Ur € YRS Biis! Afaffic MethROM FIRITAR A M fEnchPEondited of 2 Waters
m nutes, until di sapd%?ar ance of the starting materi al

279(5h4F1L1@cw®Taayaﬂelylsqqslppe ithes 299al aters O Ay deaestdr ond Miigrpmpse mod.
0 RIS, SRR (PR syl

Insmu)wntpbrerqhrd@dug@uld‘xh(ﬁr&n(izlgﬁ-processmg were prov1den by Empower and
di 0x05 2. .5sdi hy Jhex
MassLIyBx SPft\Kﬁr? 4ﬂ[3F% was ggr Licc %ut at dC aé; % oaﬁfy()'\hg/ yo-llf l\ﬁq‘ﬁwln}m using a
Wa}ﬂﬂﬁ@ﬁﬂfb}ra llMS)Caﬂ -8.bi wgam 6313 5(6@1Hﬂ%]uh? M@lﬁl.le Iﬂﬁs@A?@); aVa®nium
thus | sol ate an t hout t r puril i cation
sccfae TR Tt RYIgp Vhseiamie Vg a{wtfmris POREURHEY on L1 e
H,G/adotStriMd (3:96 MR NQ8&Uidnt wak 85rA0S 8P4 B A& rhiiftes then ramp to 100%
internmediate 60 (13.2 ngy) a solution of crude
Bi ip b8 ngpgt)ltesz Tge ss sp?qtqu‘fe&)@s qpewéqcﬁayw@ye and in negative ion mode,
the [cgﬁlelsar?? Bol@a%@ vw%§ sec% ﬁ atlfpﬁﬁf'(ﬁsﬂﬁﬁ(hﬁ?(y Eﬂs ?ﬁﬁé%h&@ ttéi‘imégartlﬁe Yas

dp ranof 4' oxazol o

12(}))&;21{)@@5 1§1|\] (E§X3/4nd_28§ lg_ (B el S];_3a12 ngsmragge]_flom 100 to 1000 m/z

Wapgg@ydr ot et racene-2-carboxylic acid 56 (9.3 ng) in
anhydrous dichl oronethane (2.6 m), TBTU (5.3 ny,

1050310165 Gy MSatia lvsin iedhals EheitERLI¢qarinrat ¢adsigtedrgf a Waters

7 .
270 A TR, BB RERA, oD GRS AL G 747
singfe quadegpoleumdss bpedtrsraq:ipte equapyeée wath ah Iabctsctsaralyl(ﬁsg) 'mntseurical

{ t
Ins{r?] encf‘cgl\//grcoi‘r L??n ﬁ%}u%l?]on an? 'jlgta pr V\ﬁggssm\l%?\%;? %rg(fllg cY ?}F Hower and
MamJytmm Ogbfvedrat HYT .G play c:(rEbcDbﬁtAcﬂE’tC & alfldw ﬁte&)f 1 G/l i ugmag a

30-400 affor 8 (red solid,. yiel
RP?% fﬂfsa}( éfarr%“n@w@&%b@@i 2urg o%lotake'%sse MY aé@flymu%é@éromde

[ MtH +. Retention tinme = 5.51 mn(nethod 1).
[ 0571] Conmpounds were characterized by HPLC/ M5
anal ytical data; HPLC/MS data were collected foll ow ng
any one of the follow ng Md¢hods 1 or 2. [0572] HPLC/ M5
Anal ytic Method 1: The HPLC equi pnent consisted of a
Waters 2795 Alliance HT system equi pped with a 2996
Waters PDA detector and M cromass nod. ZQ single
quadr upol e mass spectrorreter equi pped with an

o g, T . a T |



[0573] HPLC/ M5 Anal ytic Method 2: The HPLC equi pnent
consisted of a Waters 2795 HPLC system equi pped with a
wQ@BoMetiet s PDA detector and M cromass nod. ZQGI/ngl0e9/050537

quadr upol e mass spectroneter, equipped wth an
el ectrospray (ESI) ion source. Instrunment control,
data acquisition and data processing were provided by

0.057pema) baﬁéi M@%L%ﬂmﬂé (%3 ﬁoafnhw&le Fhl?b@ M@S{z OMckloBHkile

out at 30 C a flow rate of mn using a RP18
(5:3%4 the graﬁeeméwiroeul%tw%‘f@ &1152%)111%68 hsnbeld. 10003 fos 2 pHaes The
mad sﬁ@éroﬁm@%y@epax&f 19)fabg§veodng 5’1/ ﬁ%lZE\JeQOE) Wb ﬁhevgafnlﬂary voltage

acetonitrile :5), and Mbbi l (pase
waHRON RSt inlﬁY,tthet $0e1r0(eserg®)ratul’p heas d2hdi: epne \msl Of\f dihl 9@n trpass

rang_a%ﬁlb@to%d?ﬁbﬂ%%ﬁssteh%‘ hold 100% B for 2 m nutes. The

ss spectroneter was operated in positive and in
[05Adgat i ve&ExmmnleBodelrepdratianayi 3, Y684l ttayealravys! -methoxyp 1 Gt

C C, cone was 10
(69%K\é9§d§§ﬁ%gbﬂgs§et%§§pﬁE%{hgfo‘%?%(ﬁ? é%gooo mz was set
pyraip[4' 30854, Eoamplof2,3¢][ P,Flmxazm{’al-}d)]tbxy)}f 8-(piperazin-1-ylcarbonyl)-

,.109) - 6 11-trih ylrrethoxy 10- f
78(9?1§§e%%yﬂr§§§r§§n53§21%%{’§$§9 net hoxy- 1- met hyl oct ahydr o- 1
H pyraao b,4 3 045] [1,3] oxazolo [2,3-c] [1,4]
oxazjn- 4 87\ pi perazi n-1-yl car bony1) -
gdr otepMhcene- 5, 12-di one 57 OHO 57
A TS tPon of 56 (9 ng) in anhydrous
di chborrrehaoe (5 nl) under argon atnosphere,

anhydrous t;:éhyl amine (1.6 ng, 0.0158 nmol),

pi per azi ne ng, 0.0424 nmol), HOBt (2.1 ng, 0.0158
mmol ) and EDSy 3N0\pg, 0.0158 mmol ) were added. The
reacti on m xt L‘EﬁﬂJ@G stirred at roomtenperature over
ni ght. The sol vent_ was evapor at ed under vacuum and the
resi due was then trrlfled By flash col um

[052%:‘ Ioggt g[g{ aS(D)%Ig gg% n(l)squ;mA ar%i(vgrlgz 1415/ I?O/m%é}i% 2 nglg \II\J%%GI' argon

atnibsgead, wegdions DeMyandnadshag w16 81 rrfh&ﬂ);i pipblaHa3 .4 g)0.@d2d

i HOR (51 e QPR SEDE T i} e B RSE R Sroir S Tne
reaagiggglkigxwlawis: sﬁ&eéFatgch&e}ﬂ ;e:lﬁia[{élraélffe b dight. THX a¢Tidne waddvaporated
%uw agd nﬁuea% lug wigs eﬁpmﬁedmfbﬁ fiymn chromgtagigoly - 2.

(DENVI DR AR0RHE5d (157/814)59 ,sﬁlcagelt(mohmrrﬁ@sw Th@pltobﬁtwbémed
{ (1S 3R 4aS, 9S, 9aR, 10aS) - 9- oxy- 1- net hyl oct ahydr o-

wag] {\/f4an gvaslgpdg)]qﬂ{ s:@td3]\IaIéQQz @12@, artdzwagerch)[ Ihq?rgamc
sol@ﬁ@%hsnevg or)ﬁjeal ufleY Yacuum to afford 5. 0 mg of 57. MS (ESI): 696 [M+H]",
-6-nmeth ? dene- 11- oxo1l, % hexahydr ot et r acen- 2-
Reﬁyllt}oélttmé@cy}“ Qlepip smotedl ﬁﬁaﬁly}e&b) 2-yl ) met hoxy] acet ani de
o051 ] ko | f r t e
[052@ ( 103.E'X% € 3Fin %ﬁﬁ%&tguog V2@ 21? %)%ejtjﬂ %29. )1
yDaiimdB2-[@r Gerxoax- [idSpher el 2-rihedromyriteraticalyidy aval i abl e

¥ §1?-%a 89‘3%%{{5?'9) thaﬁm gm grfoic{ah?%mé 1 ;%zlc Z:na:]: ?glst 1( 5m7; 9

pyr@nOZEél_’B 4rbip1,} Jowezobo [ 28t H d,4] o"ﬁhzanﬁe}a]roky}oﬁmrﬂbﬂldm Maso-
t { t
124 4’3%Llefi%@%hdﬁogteot?%ceﬁﬁ%ﬁsﬁgﬁfeﬁfgﬁm by ocamice

51 anal ysi s). The sol vent was evaporated under vacuum and
the residue rinsed with a m xture of Et20/n-hexane (1
ml/ 20 ml). The crude was then purified by flash colum
chromat ogr aphy (EtOH CH2C12 = 0.2:9.8) on silica ge
(230-400 nesh), affording 12.2 ng (red solid, yield
cal cul ated on PNU159682 = 20% of 51 as a
di asteroi soneric mxture. M5 (ESI): 936 [ MtH| +.
Retention tinme = 5.86, accéréling to the follow ng
nmet hod: [0578] Waters 2795 Al liance HT HPLC systemw th
a 2996 Waters PDA detector and




M cromass nod. ZQ singl e quadrupol e mass spectroneter,
with an el ectrospray (ESI) ion source. [|nstrunent

w@ o124 dat a acqui sition and data processi ngP@EUS2009/050537
Enmpower and MassLynx 4.0 software. HPLC was carried
out at 30 Cat a flowrate of 1 0 nL/mn using a
Waters X Terra M5 C18-3.5 |AM (4.6 x 50 mm) col um.

Mobi | e ha;sre A vas ammoni um acetate M pH=5. 2 buffer

DR S 5 nQ b~ hase B was
of5: 95) radi ent/was from 10 to
utesth rarrp 0 160% B in 1.0 m nutes.

The_fmass s@ecgrorreter was operated in positive and in
negative |o:§de the capillary voltage was set up at
an

3.5 kV (ES) 28 V (ES); the source tenperature was
120C; conev (ES) and 2.8 kV (ES); full scan,
nmass range fr@m—b\O}bto 1000 m z. [0579] Exanpl e
4Preparati on of the MCM2 conjugate Conpound 5, as
identified in Tabl'® 1. [0580] MCM2 (10-23B4) protein

T RSP B e S OB R

dichibropiedsph&V¢ bl ihder egos afniosghesn th@tcbmme(qm-}lyﬁv@)ablemq(z-

amﬂgﬁ@na( %ﬁl%l tg?uorﬂ%ce%t%salﬁég %m&cjd ijﬁ (nimof) ands an?lydrous

trie{liZtamdne 241253, 43P 8 Al Iert addeydr htmyacﬁemﬁ)hﬁm ywad stirred at room

S, 3 9aR, 10a$) -. .9- net ho
et Bip b 4 B W P EAR B A ong P (HPL Sl s The
solve®} fvds éfh@@f@t&d [inc&r vatuhm@xy the residue rinsed with a mixture of Et,O/n-hexane
-6, 11-di oxo ydr ot et racen- 2-

h
(1 913 %pHo kB yderen é‘s@ym}ls&]i% wﬁ@s{}]F@la&lpfbrymatﬂgraahh@@Hsc%ﬂz =
0. 2@@ oh @m@égel (231040D nhdRh e R@E RS, zrnega@m ®dd lfbl@l(ﬁémét@d dn PNU-

was added froma 10 ng/mnm acetonitril

159@82 Ut2p%ﬁ% of Jhys ardé%tr?léqmwgmm& PP €8P} 3P0 &MﬁH aRetegigpntime

—St%nﬁ%Bﬁh‘gr‘[@tth@lfbwtlH@mEtﬁ@&t' on m xture was desalted on
NAP- 10 "col urm condi tioned in hostghate buf f er ed

[05§%J| i ne é’mt@ms 209 AhiangeHEl HPhE sy em wetd a28P mWagers @A detector and
i | [ ] i

MBS SIZOR R A1 ML PR B TR R

sougger destrumdntVOIVEol adath @qﬁlfslememd dutarptessafig by Empower and MassLynx

4, O%o%&irg 1y %EC QX9 c4riikd et sar iy dale! BN N8N d using a Waters X
Terdd W3S, 13!% 3 mﬁ, (95,080 h0 ad)m -Metdikephysel A wad diyth adiahydito SmM

pH—%EFﬁerswlt %Ttogl;&)? (9%%55’),[ %ﬁ%o&ﬁé?ﬁag%ge%aﬁ :Fépzl_a%étoﬁigﬁlél l5:95); the
gralii@X@droat 81 tb@g%rB A §/In] Rt eney lreis 100eXys JoXY hﬁ\ﬁl@ésﬂlheqﬁass
yrrolidine-2,5-djone as reported above. [0582]

y
Spea%%%w?é OpFraEd LR LIVa AR PEREVE HE raqsier %F@ﬂéat%mliaﬁgwas set
up FeEst £V @E§ ) EﬁlﬁZSf@k]iSJWtﬁég;o&Qm%Eﬁﬁlré WAPI @A) coeWes 14 V (ESH)

f%o ared: MCM2 conj ugate Conpound 11; MCM2 conj ugate
an &Q GR%); Tl sqpmwpest speiamd 0 Omiz14. [0583] Exanpl e

t abi | i th r

105795 T o Ak e NN BRI BT Ba . o enficd
lnEﬂbE 2 puffer solution (200 nL) was added. The sol ution

B e S R S S R S Py

42738] o Sohg,rielé ased) wastdessdlakd in 0.5 ml of phosphate buffered saline solution

105)-6,8,11-trjh oxy.-8-(h X =1- 0X

ot §31 o his et aingdd G¥ BRIV TRTRERH G IR o
mg oY fyl-rbahy ge43 12 By D afieldfoxy 3/-inéthbdyl4-{ R] X2, 98 2R3 0a5)-

c][ 1, 4] oxazi n- 3-yl ] oxy}-

7,8,9,10-tetrahydrotetracene-5, 12-di one (Conpound I1A)

fromthe conjugate. [0585] By anal ogous procedures,

usi ng the ammoni um acet ate 18fM pH = 4.5 buffer

solution, the stability at pH 4.5 was al so determ ned.

[ 0586] By anal ogous procedures, stability was perforned

on Compound 12 (Table 1), show ng, after four hours

[ ncubatl on, 90% reI ease in pH 5 2 buffer sol uti on and

A PNPNA 7 o T r r o



pyrano[4',3 :4,5] [1,3] oxazolo [2,3-c] [1,4] oxazin-3
-yl] oxy} -7,8,9,10-tetrahydrotetracene-5,12- dione
W@ sonpeued 11 A) fromthe conjugate. [0587] ExanptBUS2009/050537
6Preparation of cysteine engineered antibodies for
conj ugation by reduction and reoxidation WO
2010/ 009124PCT/ US2009/ 050537 [ 0588] Li ght chain and
9-r@RKY- lclﬁ@ehﬁoéﬁﬂyﬁﬁ) me%n@m@ AN ATS ALY 1mgo;1a9m 3-
Kabat (Kabat uences of proteins of

t
yloxymerld rdgfioc k. gﬁrﬁe drhephy %{01@91311 Bth Ed., US Dept of

ORI PRSI Pk 3 o

repawlevxanplc)hstezaﬁ]swusadded i[r@ﬁsg]) R/l alcetngittrﬁiﬁ S@y@cmeﬂ“h@reaction

was m%rél% 5 edl] e eog)%notg%g%rgtlﬂ%eletgean& flétlo?l n%lvfl Ealt%é 3% 9 NAP-

10 gdlmhmt&ndﬁrmbcaquﬂosmatb beffand)iahiee Scedlcxmaﬁtl eherfmstmdis eoﬂitalnlng the
fel | cul 1&, g $nd| ons. To liberate the reactive

Proteit grregp eﬁ{? 8 p?(ﬂ “engi neered cysteines, the Thi oMabs

[0581]e di SShkv@dtet Prov@Pidd smadizeddb SDSP GG &ﬁ@alﬁd\ofhml um

unrobRef i Bk o e Rk e 4302 icrony 7

meﬁh@)ﬁ}b@)W(@S BR ummm oas) @mﬂ@gm SRdil@octdBolid- 1&1 al ( 1999)

| tec Ventures,
yrm[“'ﬁ 4 55%1%3221022 Fwﬁl éloxszrn@wa(}e? hhfi}oef%ﬂ;? 3 ‘b?TYcan
hex*ﬁﬁydﬂ&@t?ac% 2fy@]@éﬁ@kﬁ@y@&f‘é%l)oxﬂh‘é‘etﬁr@6%3&%&1@ y) Sﬂcﬁlgﬁ&a{%%ﬂ%ned
di'sul fi de bonds was nonitoréd eithéer by non-reducing
abogps- PAGE or by denaturing reverse phase HPLC PLRP
(0588 UMM Gy a%%tgﬁ&t gcg;ga’ure Tha uﬁlﬁg Hfé%qlteﬁﬁ’ess‘taﬁhﬁlfm%ﬁélg‘ﬁl% red

anti body i s | oaded onto a H Trap S col um

followying@ormppeuld { Tablcalo et rrepaptd: BICMA dorggateedonporihd PBYICM2
e eluted reduced
Coni‘% e&etlbdr?fll g‘ﬁ%}%yﬁ@ Hﬂ%?‘gé g&héﬁ‘ﬁd]— is treated with
[0583]mM delBrdmplesic or Biklailityaif @he(cxdhwge)te e(i‘ienpﬂall frofwinre3 hour s,
ous . Co sul fate S T .
10538 per acars Shet FPDREC Rl EhE SHE SR oR 2 Bugeraplugon
(20benlgfwfas adide‘deThe'IébEltlbmfvﬁBWamﬁ:dexm:gﬂdaﬂnyle@slraﬂtakempe:mﬂrcally

epha es uted with PB A,
BN TR DR D Rt e i e B s e
(SSmgg)J@ ed 1?1mﬁyrc]1mg58| (@9m@e}vhtcét§1)41c1ﬁetﬁds;@m(1 hel SBrssPIPaR, 1 64S)-9-

nm o t ol ution ocnt tlon
me%@@eﬂ .nafﬁhymaiy PNE- IEYAF ‘;]gh ?]f/\ l?eé @iz \%ﬁ Lﬂwm 3 yﬁ%xy}-
7 8@@0&5@@1@%&@&&% StIQQh&iéS(QBIIﬁ?é’Lﬁﬁ I@% ftbh2thB Bdnjugate.
%590] Li qui d chr omat ogr aphy/ Mass ectronetric
[0583)al ysi BRaxal Og@wmwﬁ@aes@w%g ﬂisenwawwww\é pH = 4.5 buffer

solﬂﬂﬁdﬁlgﬁ’t‘aﬂ)lﬁty@§ﬁ SPEEL NI QRIS t h extended mass range
herno El ectron, San Jose California). Sanples were

[05 ﬂr ormat dYraapleeelsprocadpri palslity v perornieid op Slegpeundo2y(dpble 1),
sho fgur:hmi%l cgte%fﬁﬁ,r%@%é@é'a il %Hejs2 bu?f@'r 8&%?@611" 4nd lb{iﬁ% release

eae to 75 I near gradi from 30-40% B
in L(Hsﬁuﬂ\beﬁ@r satution, @5 %STIBA)-0.8, L vdtilsidroxg &3-thadiox Beetgl) 0 496 tiea-10-
r ) ljgant was directly
‘%br{? gagt Skﬁb&éﬁﬁeﬁ‘i’% fglsepslg)y?&ggddgcg]a Data were
pyrem;d[all B8t4.8M1, b}pxitzlotp X&ﬂﬂ[ﬂhluxazi&ﬁallbys}t eRPdAdetrahydrotetracene-5,12-
dio @onvoln(}h/g e e% rfor nmed usi ng ProMass (Novati a,
LLCo"NeW Ger yljl % LO M5 anal ysis, anti bodies
[0587] ant i Exdiypldroug Empqrugaatc%ys@eﬁﬁb @gbneﬂb@aﬁtfb@dhé@fd)r wérijlipation
b glGai d%? nits/nl; PROzyme, San Leandro, CA) for 2
Y KOt S &t tloél remove N-1inked carbohydrates.
[ 0591] Hydr ophobi ¢ I nteracti on Chromat ography (H O
sanpl es were injected onto a Butyl H C NPR col um
(2.5pm 4.6 mmx 3.5 cm (Tosoh Bioscience) and el uted
with a linear gradient fromd to 70% B at 0.8 m/nin
(A: 1.5 Mamonium sulfate in 50 nmM pot assi um
phosphate, pH 7, B: 50 mM pot assi um phosphate pH 7,
20% i sopropanol ). An Agilent 1100 series HPLC system
equi pped W|th a rrultl vvavel ength det ector and

~l a4 a4 = o Y o



performed using ProXpress CCD based scanner
(PerkinEl mer). Instrunent excitation and em ssion

w0 p0weed24ere set at 480/ 30nm and 590/ 35nm PCT/US2009/050537
respectively. Quantization anal ysis was perforned
usi ng Profinder software provided wth the instrunent
using the different anmount of starting materials

[0skgjaded QngHi bR Sld REvy @Bl #NESacidQk@hurhRededc RUiRL &) Kabat
was then eval uat ed by Coomassn e BI ue prlot ei_n staining.

(Kgbptyd st [Sequgires Te iSthdlzd dgfS Dept of
Hetﬁﬁlt A LR S@%e nﬁ'!lt?dnm Igﬁltlg[EsU(Q‘ﬁéa% %etﬁemaemd KfhbofeSetter

596] After the reduction and reoxidation procedures
amgp aEﬁah@P@af@nSﬁWelS@cyst ei ne engi neered antibody is

[05@?}]S sol V%le} é&lgﬁﬁ gfﬂ@érgd @Uﬂcfc n@panﬁ%dl&%)fhlgwfagg expressed

d chill ar equivalents
in CIBD gtliseat qysteing |ad1®@t8édvswm ai glgsthppeylawd oh fedypgioeredcysteines

dueatro1 tc!;'l! aﬁ‘éﬁ?l éolﬂgltlgl%r I%e}fll)el\ﬁ?e t}% }eactgreaﬁlblcoﬁrou&)lg?? %16 \ég%lneered

rona
cyst;émwg -theé "ﬂlkleMabm:re diswdied tie SO(B:’M oodiurb borme-aad SO mM sodamml

enipRicqt SR pa§ et il Sutd T BT ERIGTR: P LPRRICEr e

carb@dy%y%@i@@blﬁ%d@droﬁlfﬂohm Gghl dt hlE(d999E dueleBioch@nX1781i72-8d; Soltec
{ {
R  MTy TR e

redUdih @aehe drha Aérhasky oftificfhaig IRUPRIC bkl Wae afhit@Bd Bttt by Gon-
IS concentrated by centri fugal ultrafiltration and the
redpciag dPHE ASHe P deRiviis e S Phare d Y Tlon Rgeglemp ghromatography.

Thethdel eghtanderdasatd @ﬂilbeary f@'dﬂﬁﬂe@ Bnd 105RY RGP THHH bl in
PBS, fi teredthro@ggé ilters under sterile

10 pdhadiyn pestatantl 5 pskadvicd wrtﬁg% cajeining 059 pagjure pleloride. The
clulll QGREUN &SRB BYEnccFUShEJAG (ﬁHQMQS)% gr@ntpogws dr ug

conj ugat és were prepared: 03, 104, 105, 106,
TGS B: ackDNAAL B PHL By At 132 r(IMadglueouSyOppEa@Ha@f(CuSOO

S e TR e T
exch@@ed bpolutidn dver $¢hadexr(eR S1reg@n wet @uttdheith @88 yithHaiN (THSG) "The
. 14 Mt .
iy ARG of X o I SR P bR rn e
absoibhBadtat b&) irhef tka b@itltlomwm‘d elrel thigl @:mbmnfetm)rsb}t lagctioa wth A NB
th .18 t t he . EU dth
ARG e W P I RO aRr A CReme.
[0590]598] Q].det&c}l ﬂﬁoﬁ?@grﬁﬁl@ﬂﬂdsls@pb¢tﬂﬁféwdljmmﬂyysﬁﬁfus lplgllﬂbrﬁﬁ:d ona
e e _capro valine-citrulli
Tsiﬁﬂmn e%ﬂrir%?%% W?&}]Fél}?g%%{’)téﬁéqw ‘(@A@ﬁtendﬁ(ﬁﬁ‘aﬁdﬂ@gﬁ?qnﬁo
Ele6tréQ SEMET aldtotgn) | Batksies wark ehlogstoghfled chkIPRIaNS, 1D@ A,

were prepared by the nethod of Exanple 3 of US .
micpoygy gdumn FAmnyxd. 1 s Fplyast babosieriooShsepsiyer. Foghmgd to 75 °C.

A l%élfg'i’a frbﬁ%%%‘iyf ﬁ%&%e%% (fr(ﬁs% §PRGn W} 'Efl‘{‘/&ﬂ b'oﬁ"& FAin

| At ef nedi at Ho NH?Z [0599
acegingirilg Wabuseé amd tﬂw ellualft@taathrmnlya@s@ﬂ upiog m]emtrmpracf@burce Data
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determ nes the nunber of viable cells in culture based
on quantitation of the ATP present, an indicator of
nmetabolically active cellsf&rouch et al (1993) J.



| mmunol . Meth. 160:81-88; US 6602677). The
Cell Titer-A@o(r) Assay was conducted in 96 well

wo ernme9124raki ng it anenabl e to aut omat ed PCT/US2009/050537
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[05§§]nCer %90%1 Q@s éu‘laﬁtﬁza%é@ §naly51s bg:kn gé}r}’hl%}e's&'ﬂ% de@éctlélgwgé

of cell ture containing a 1000 or nore cel
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N i
coruﬂttratedrwrwmanfughh ulgafdinadion @end the agita e permexicd am@od}'-lm)g

b d T
corl APl ey AR MRARS Lo R N bl REREE MR
me‘.‘ﬂieSAmtih&terﬂBc&ﬁdllﬁﬁ‘ﬁz hat freeptarserged anti - human- Fc HRP

r detectjon asuring anti bod bot h
1055 hout TEoHT Dataas AP Furrnah e olet sk gupy e

concentration-tine data fromeach aninmal is anal yzed
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Corporation, Muntain View, CA). [0606] Exanple 11
Animal toxicity [0607] A 12 day acute toxicity study in
adol escent female rats (100-125 gns) is



conducted by a single injection of antibody-drug
conjugate at about 1-10 ng/kg, and a control Vehicle
W@e01da99124 | njection of test article is typi cabCHUS2009/050537
adm ni stered as an intravenous bolus. Body weight is
measured daily. dinical chem stry, serum enzynes and
hemat ol ogy anal ysis is conducted periodically.
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ort. diameters el M ce were euthanize
1S T e REORE e Gl e s RHGdding
the Siglyeehoshtg sl Tier-O1pfeRdicag) ditcey atdeDicultdaidan b 8GiRehented
fromeach experinmental group were expressed as nean +
medigm. | Al VS 1. An anthracycline derivative
[0602]”]( ugatide @bmbQmBdls &add-hiOfmeds@femidral desults [ 1!,=mZanh

) Ant-L- Z-CXI'E or a pharnmaceutical acceptable
genggipn phiplugescophdgns] propetionad tofhe ARPHY aﬁ@@? prgsent. The substrate,
derivative residue, L is alinker, Zis a spacer, mis
an integer of from1 to 30, Tis acarrier
sel ected fromprotein, peptide, nonoclonal or
pol ycl onal anti body or a chéfrically nodified
derivative thereof suitable to be attached to the
[Ant-L-Z-] npiety or noieties, or a polyneric carrier,
and Qis a hydrogen atom Cl1-C6 al kyl, C3-C6
cycloalkyl phenyl or benzyl group; and the Ant can be
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wherein R1L is a hydrogen atom hydroxy or methoxy
group and R2 is a Cl-05 al koxy group, or a
w@bkapmetaeut i cal |y acceptabl e salt thereof PCT/BS20081050537
ant hracycl i ne derivative conjugate of formula (1) or
formula (1') or a pharmaceutical acceptable salt
t hereof, according to Caim1, wherein the spacer Z is
Be&@'ﬁ@if&ﬂl fsrd%ﬁhtlvely decal%l)xth?h by Q):om@nant ﬁreﬂy lucﬂ'é)ase with
anmi noal kyl ene, thioa ene, am nocycl oal ene or
comﬁmtﬁ@%@%{wwéﬁéf PB@MPn@déeﬁWfqvé}f Photpesy %ﬁblwﬁlhare
reﬂ%t@djfﬁ reratl\% lﬁfﬁfnl%&)éﬂée' nit§ B8 Datan be recorde&i by ﬁmﬁ@cﬁﬁétg'o?
resi due Is able to tether the L1 linker to the
CC@aqame@rlmbgrmg é@\men d ha kinejacsoengel gutpwt igprssanicid de anm@asured over
tlm? 54&&11%%51 gﬁ: &ls'ﬁ%ﬁl ﬁilﬁ'lﬁeg@e'ﬁbé/ &nby @b tiﬁ a%inﬂ‘il‘f’a?igy L@unter in
har maceut|i cal acceptabl e sa t hereo
the posencd iohgsdimili@htaiTire lightwinids ednrbetrépacsented then asTCP$- counts per
sec?rﬁ ected froma polyclonal antibody or fragnent
ereof conprising an antigen binding site which is
[06ﬁupabl e Hificdoy nﬂAD@ waoe measmredrbyasskb &iahjﬂie;chsaiyteing)dnyjngahe

nonoc| gnal nt.there n
ol RO R A Bt € i E i E e PRl A E 5P
CopnTecheal@B ket EBLSadnld W@l ogadt @I 0028 ICin@X REL $3: 64|8505l488

tunpr cell tpopul ations; a natural or reconbina

depth gléugt ofp0ay &f ¢elhguiters cpriainmg abpud 1640 %méqr%i;%ﬁt inglpqige:
HERQ e§§1‘e§s‘?ﬁg’ g mﬁlegigﬂegkﬂlgt&ll@ it M@J—iﬁmgﬁl |depd§ftedaln each well of a 96-

chem ca derivative thereof suitable to be
We]éetoﬂ)&‘&}ﬁéféﬁl%éa Cﬂ%ébqtmﬁtplﬁfﬁ- Z-] noiety or nmoieties, or a

Qat MD@'(S@FD %M&JH%H lt(PtI‘lBﬁ)é {%(Eﬁbl@fn&%l Weﬁg to final concé‘htra‘ﬂ;}{sof 10

hracycl i ne derivative ates or
uypﬂawﬁhé@mt\D&i lcordod @ptlmceewg&mp el @gf anéemybmd@r  @r more
! aimlis of formula (Ta) OHRL O OHO0O) )T p R2
wherein: RL, R2, Z, mand T are as defined in Caiml,
andThelplates were bcnkléhrated tofroprmidngpefdturt Yor@approkijately 30 minutes.

4. CellTiter-Glo Reagent (100 ul) was added.

5. The contents were mixed for 2 minutes on an orbital shaker to induce cell lysis.
6. The plate was incubated at room temperature for 10 minutes to stabilize the
luminescence signal.

7. Luminescence was recorded and reported in graphs as RLU = relative luminescence

units.
[0604] Example 10  Pharmacokinetics - Serum clearance and stability
[0605] The disposition of antibody-drug conjugates in vivo is analyzed by measuring

the serum concentrations of antibody and of drug conjugate after a single intravenous bolus
dose into Sprague-Dawley rats. Concentrations of antibody-drug conjugates bearing at least
one cytotoxic 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 Fc antibody for detection. Total antibody concentrations in serum were measured
with an ELISA that uses ECD for capture and anti-human-Fc HRP for detection, measuring
antibody, both with and without conjugated anthracycline derivative. The serum

concentration-time data from each animal is analyzed using a two-compartment model with
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B(II'1) (1V) wherein B is a Cl1-C6 al kyl ene noi ety

optionally heteroatominterrupted, and v, j, k and y
wae@aoodependently O or 1; and the Ant is tethRCT/US2009ME50537

l'inker L1 through an acetalic bond to the primary

al cohol at the G 14 of the formula (I1). 5.The

ant hracycl i ne derivative conjugates or a

IV DO IB&eHisi-6abr AeHRRLAMNE nhdlotralcREA@Mks @Lser &iWigNbRlin Pro
Claim4 wherein the spacer Z is selected from i) -NH

V5s9d Fhazm?htﬁqr&orwnq Mewntpindrisva @ rier of the formul a
T-[ NH2] ni -S— SO [-Z-]-T is derived froma carrier
[068¢] t he f LT. fgppapfoxicity iii) -NH D NH 00-

[06\')’5’]6r einxb ddysacﬁte Q)xm(;@ sﬁJd?Yﬂ ﬁﬂ)?esce%fegﬁle‘})ﬁ@ (aal l@xlgﬁﬁ?ls

D-NH s a peptide residue constituted from1l to

cor@mtnfbbm:ium@e esetipgofantibedystrugemaiversat ehvuhb 1 g malls. wl a
con[trOIZVthgie htsc;a%f i %&I(QE)O@{EE'[% A fs't ca%? a&rﬁfnm{aléégd &[1 %érlous

er ei
bola. k@ddemlghw -CHswytdalyl KyihisalehonistD-so0msenaypepnil dematology

anaF)%iSs yo%d&cq rltohlltcﬁgrof"[ro mt} S %f?als 1n"élﬂld({hotggfl rgcsal Q@s\éf'vggon

one ee car |c g oup s erlve
weffghdmsa carrier of fornul a T-[NH2] ;

-NH D- N=CH wherein -D- is a C-C6 al kyl ene C3-C6
[0688ic| oal Mnd’fu@rl‘growth ilaililqziépl’( iiId'eivm eﬁ'licwyenouse model
[06@%2312 Ir tee%lggmnlr%arél s{n rd%‘)elﬁ e opef ?ne]d in & comg’l Oan?e i\ et%N?ﬁ g};ﬁahnes for the
car€ andr llSe bf kaf)orﬁt@f}mmhrﬁalél' affdGHEE approved by thei Thstititidn k)l Gvikaht Care and
U \A@ Cl- C6 al kyl ene, C3-C6 cycl oal kyl ene
o) Om@@e 2 @elﬁmﬁgbtl de residue constituted from1 to 4

[06201 NO adEflsach aviliogwaie ptEasdted AFigg SCERmidRi(Charllk QiNer SO

l%omtorles) gﬁ@d %licla\cly? 1’?19;16{150 P’] r a“qg%rdgs g)gerqdﬂiirgip %}h} 12;{@6503{9_ ff&g\gl a
emfloy&das @Ed@ﬁb&f@ols@et@@(mw mbéﬂieg n@(@ms@zﬁm Plﬁl@s et al

ptide residue constituted fro
(20E%)\;paﬁl@er§tes | GSE): 9%3%9%9%@5 tzmgé(posgga ghysggowzq@irz), esvaluanng

tunQ)? Khugd aﬁé&@l@l&ﬁﬁﬁ%ﬁ&us%gé Vidhis¥@nQhodeRrwas éev%Mb%d using
The ant hracycline derivative conjugates or

Wmﬁeféﬁ@m @arouscecapnaiyl wtrapgrifoned] dyraeyt thae &QWHY pejsaggd into
recﬁglie%'t Mict. ¥5r &Em{oﬁf ol f‘or(iﬁlpl)lﬁtation were washed and suspended in HBSS

(Hyclone) and inoculated subcutaneously into the flanks of female CB17 ICR severe
combined immunodeficiency mice (7-16 weeks of age from Charles Rivers Laboratories), in
a volume of 0.2 mL/mouse. To test the efficacy of the antibody drug conjugates ir 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 150-200 mm®
(typically Day 14 to Day 21 after inoculation), the mice were segregated into sample groups
of 9-10 mice per group and the tumor 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 either measured as the mass of the conjugated
cytotoxic small molecule drug per surface areca 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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wherein RL and R2, Z, mand T are as defined in Caim

1 and L2|saI|nker of formula (VIl) or (MII): 0 =N
WORMO(SBH2) 7SH (VIT1) wherein n is an integePCHD82004050537

to 9. 7.The anthracycline derivative conjugates or a

pharmaceuti cal acceptable salt thereof according to

Claim6 wherein L2 is a linker of fornmula (VIl) as

be @t%fsﬂd&@ﬁie Lﬂvagn@| MRordBfin# Wa naleEed ®ehef daBPbrs according tb dhe
,-Z-]1-T is derived froma carrier of the

]
foninbkanﬁ |(%?mrlT Nlilé]XaB ,uwh)ere Asands afe-the fongradsshgg rilaV@&erﬁ rom a
resl‘}c%fl{fé § er@é wglré%u{hgﬁl%& B foke {u%_(ur Wlume reached 3'0b0 Iam® or when tumors
- wherein -D- is a Cl-C6 al kyl ene, C3-Cb
showé kighd «fymeﬁéhrtgrulcemnm Raty cqllepteil Hemroaeli oerimeoHerquptvende
m no aci ds having at |east one free am no
eprégrsgél?pajséﬁoeglfif%] Tis derived froma carrier of formula
T-[ COOFI ] ; iv) -NHD-CONH wherein -D is a
Cl-C6 al kyl ene, C3-C6 cycl oal kylene or -D-COs a
pepti de residue constituted from1l to 4 am no acids
having at | east one free carboxylic group so [-Z-]-T
is derived froma carrier of forrmula T-[NH2]6, ;
V) -NH-D-N=CH wherein -D is a C1-C6 al kyl ene, C3-C6
cycl oal kyl ene or -D-N- is a peptide residue
constituted from1l to 4 am no acids having at | east
one free amno group so [Z-]-T is derived froma
carrier of formula T-[CHQ m; Vi) -NHD S-CH
wherein -D- is a Cl1-C6 al kyl ene, C3-C6 cycl oal kyl ene
or -DS- is a peptide residue constituted from1l to 4
am no acids having at | east one free thiol group so
[Z-]-T is derived froma carrier derivative of fornula
(V): Vii) -NHD-S S whereinis -D is a C1-C6
al kyl ene, C3-C6 cycl oal kylene or -D-S- is a peptide
resi due constituted from1l to 4 am no aci ds having at
| east one free thiol group so [Z-]-T is derived froma
carrier derivative of formula (V):
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Viii) -S-D-NH00- wherein -D-NH is a peptide residue

constituted from1l1l to 4 am no acids having at | east
W@pE00e\eed am no group; i X) -S-D CO NH WPET/B52009/050537

-D-00- is a peptide residue constituted from1l to 4

am no acids having at | east one free carboxylic group;

X) -S-D-N=C wherein -D is a Cl-C6 al kyl ene, C3-C6
cLayakoal kyl ene or -D-N- is a peptide residue

~constituted from1l to 4 am no acids having at | east

one free amnogou Xi) S-D-S-CH wherein -D

is h G ]é‘r?éE“@W@GOIW&aFf‘o%ﬂfRIW%@ griomplagl)j s g

peptlde resi due constituted from1 to 4 anmi no acids

havi ng at | east one fr, greup; XI i)
----- S-S wherein [?ﬁ%ttg’ %lll%Tal Igffene -

cycl oal kyl ene or - DS— is a peptide residue
constituted from1 to And+li.s6-@ci ds BYi ng at | east
one free thiol group. 8. The anthracycline
derér‘é%h%@ac&ﬂf&hl%g@etp%le%ﬁlt teRBAWRRGUL I cal acceptable
salt thereof according to Claim6 wherein L2 is a

| i rdeetris of antlspgygling deyvtive residugefined in Claim 6 and Z
|s§§slqﬁltkgldfrom i) -S so [-Z-]-T is derived
froma carfier of the formula T-[SH ni ; i)

- S-DisNHpAB:, wherein -D-NH is a peptide residue

co 4 am no aci ds having at | east
ong% éréenghgggro'i‘%?n]i t%%o iii) -S-D-CONH wherein -
- D-DB-a dagiea sqdemtdl fchen pl@mlrd lpeptidemd)riotlmhd@r polgctodal tutibbdy or a

encL oD B 00 ol SR R BB SRR AP

motyied, 084 pylyeare @frier,@nllk s a peptide resi due

Congt! SHLESLLOM &Ll PULES, SIS, TRR hoRsl

I S @hd@e A8 cah Kytcaged t63ivERn EithilaoRlikyd@NeiRlof fdmBta (15 a
pepti de residue constltuted froml to 4 am no acids
havi ng at | east one [ rou and vi) -
S-DS-S wherei 8,58 I ene, C3-C6

cycl oal kyl ene o @ g @Hée resi due
constituted from ) g aci ds having at | east
one free thiol greup.o oHn @.The anthracycline
derivative conjugates or a armaceuti cal acceptable
salt thereof according to g afm1 is oflfornmula (1'a)
or (I'"b): whereinlL1 )2, Rl and R2 are as
defined in claim4 andHg¢” Z s N or a peptic
residue constituted from1 t&3\am no acids and Qis
hydrogen atom G -C6 al kyl, C3- cycl oal kyl , phenyl
or benzyl group. R

wherein R, is a hydrogen atom, hydroxy or methoxy group and R, is a C;-Cs alkoxy
group, or a pharmaceutically acceptable salt thereof.

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

a) —-NH-,

b) -S-,

¢) aminoalkylene, thioalkylene, aminocycloalkylene or thiocycloalkylene bearing a

further thiol or amino group or a carboxylic residue, or
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10. The ant hracycline derivative conjugates or a

phar maceuti cal acceptable salt thereof according to
wa@@omodizeherein L is of fornula (Ma) or (1 Va)PCI/US2009/050537

wherein v and k are independently O or 1; or L is of

formula (M1) or (MIlI) O =NN-1.1-(CH2)7S- wherein

nis an integer from2 to 5. 11. The pol yneric
c ard)laqfep@cﬁ@%ﬂh@@hfb@ 1sqbﬁ:| t0tedhdr $heRQIMkatSd 8 T carrier by forming
'utam ¢ acid, polyaspartic acid and anal ogues or

am%ﬂ‘éleWtOF@’é‘élﬁflﬁ@Pné‘éf dextran, pol yneric carbohydrate
ands ana lﬁggéh%aé%hrgﬁfeh\fﬁfvb ¥§1§uéal&e$fq91fmulap(l) osr)ﬁ%gﬁﬁacgutlcal

copol yners derived from N

accpptalrlo saltphapsflayeasdingitor Glpiand . d@le(qqqm):amer T is seleqtpd frqppea

B S L A ST

of 1g0d0g toalnnmomi@ndt anb gy a h@@lclmbi artbpdynertiTageant th@BE3

con@%g@%@@%ﬁﬁ%ﬁ@é&&yh% pg‘apgtgl bﬂgn 112%2‘[%%1%{1 rﬁ%ﬂ% %&g‘%{/}&é}y or

sel@llﬁeljz Expresstd onctamor cwdirmpmmmdner asnaanmll Obmdymhinamlpeptaie or protem

L ect fromthe rou .0 st.i ng

bR R e o7 s OF hiidef hoREeHT A SRy
mo&ﬁ'@&déﬂﬂraﬁ@e‘hher@@[ﬂsﬂtﬁﬁe fortklagichind toaxhel[ Aht-T2-73} maibtyior moicties, or a

rian carcinoma anti body OVB 3 ATCC HB 9147, anti
nat}brlag §§’ntE%ﬂ'°é10h'6IfFﬁIC§?ff1Fbody, anti bl adder carcinona

1(334 10, TaRbhthfaaid@e aﬁ{dab@dbnhigﬁgsdr& AfHatnREYticaliccébie salt
rostate antibody MN591.

the@@ﬁ%?ﬁ@féglgzaﬁmussz@fdgm%@% 13. The peptide or
protein according to Claim3 is FGE_ EGF, PDGF,
TGFALPHA, ALPHA - M5, brmterluki nes, |nterferones, TNF,
mel anot ropi n 14. The carrier
T-[CHJ accotd ived from
pol ycl onal of G : navi ng the
car bohydr at e| nor.et y, pmeber entially [ocated in the Fc
region, sele¢tively oxidized to al depyde gtdups by

nmeans of chefi cal or erfzy tlc nmet hogls. 15. The
ant hracyclin¢ derivati gates according to Claim
1 are select dfromconp ereip Formula I is
[ Ant - L- Z-] and Formul a O) is Apt-L-Z-Q

wherein:

R1, Rz, Z, m and T are as defined in Claim 1, and L, is a linker of formula (IIT) or (IV)

O
O_(B)y_u_

o} 0
\E[vﬂ—( B h—“— (1 (IV)
v k

wherein B is a C;-Cg alkylene moiety optionally heteroatom interrupted, and v, j, k
and y are independently O or 1; and the Ant is tether to the linker L, through an acetalic bond
to the primary alcohol at the C-14 of the formula (II).

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

1) -NH- 80 [-Z-]»-T is derived from a carrier of the formula T-[NH;], ;

ii) —S- 80 [-Z-]n-T 1is derived from a carrier of the formula T-[SH]y, ;
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Ant is a fornmula (ha) or (lIIb); and L, Zm Qand T
are as defined below Conp Fornmula Ant L Z mQT 1 I’
woH2010/009024 j . LIe -NH 1 H PCT/US2009/050537

iii) -NH-D-NH-CO- wherein —D- is a C1-C¢ alkylene, C;-Cg cycloalkylene or -D-NH-
is a peptide residue constituted from 1 to 4 amino acids having at least one free amino group
80 [-Z-]w-T is derived from a carrier of formula T-[COOH]y, ;

iv) -NH-D-CO-NH- wherein —D- is a C;-C¢ alkylene, Cs-Cs cycloalkylene or -D-CO-
is a peptide residue constituted from 1 to 4 amino acids having at least one free carboxylic
group so [-Z-],-T is derived from a carrier of formula T-[NH; ], ;

v) —NH-D-N=CH- wherein —D- is a C;-Cg¢ alkylene, Cs-Cg cycloalkylene and -D-N- is
a peptide residue constituted from 1 to 4 amino acids having at least one free amino group so
[-Z-]w-T is derived from a carrier of formula T-[CHO]yy, ;

vi) -NH-D-S-CH- wherein -D- is a C;-Cg alkylene, C3-Cs cycloalkylene or -D-S-is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group so [-

Z-]n-T is derived from a carrier derivative of formula (V):

O
[;(N T (V)
o - ;and

vii) -NH-D-S-S- wherein is -D- is a C;-Cg alkylene, C3-Cg cycloalkylene or -D-S-is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group so [-

Z-]n-T is derived from a carrier derivative of formula (VI):

| X
H
N> s’s\/\n/N TV
o
m
6. The anthracycline derivative conjugates or a pharmaceutical acceptable salt

thereof according to Claim 1 is of formula (Ib):

(Ib)
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wherein Ry and R,, Z, m and T are as defined in Claim 1 and L, is a linker of formula
(VID) or (VIII):
0]

0
=N—HJ'I—(CH2)n—N (VI

0
=n-N—LCHms—  (vil)
@) H

wherein n is an integer from 1 to 9.

7. The anthracycline derivative conjugates or a pharmaceutical acceptable salt
thereof according to Claim 6 wherein

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

1) -NH- 80 [-Z-]-T is derived from a carrier of the formula T-[NH;]y, ;

ii) —S- 80 [-Z-]n-T is derived from a carrier of the formula T-[SH]y, ;

ii1) -NH-D-NH-CO- wherein —D- is a C;-C¢ alkylene, C3-Cs cycloalkylene or -D-NH-
is a peptide residue constituted from 1 to 4 amino acids having at least one free amino group
80 [-Z-]w-T is derived from a carrier of formula T-[COOH],; ;

iv) —=NH-D-CO-NH- wherein —D- is a C-C¢ alkylene, C;-C¢ cycloalkylene or -D-CO-
is a peptide residue constituted from 1 to 4 amino acids having at least one free carboxylic
group so [-Z-]n-T is derived from a carrier of formula T-[NH; ], ;

v) -NH-D-N=CH- wherein —D- is a C;-C¢ alkylene, C;3-Cs cycloalkylene or -D-N- is a
peptide residue constituted from 1 to 4 amino acids having at least one free amino group so [-
Z-]w-T is derived from a carrier of formula T-[CHO]yy, ;

vi) -NH-D-S-CH- wherein -D- is a C;-Cg alkylene, C3-Cs cycloalkylene or -D-S-is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group so [-

Z-]n-T is derived from a carrier derivative of formula (V):

O
[(«N T (V)
o -m .

vii) -NH-D-S-S- wherein is -D- is a C;-Cg alkylene, C3-Cg cycloalkylene or -D-S-is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group so [-

Z-]n-T is derived from a carrier derivative of formula (VI):
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N

H
P

o)

m

viii) -S-D-NH-CO- wherein -D-NH- is a peptide residue constituted from 1 to 4
amino acids having at least one free amino group;

ix) —S-D-CO-NH- wherein - -D-CO- is a peptide residue constituted from 1 to 4
amino acids having at least one free carboxylic group;

x) —=S-D-N=C- wherein —D- is a C;-Cs alkylene, Cs-Cg cycloalkylene or -D-N-is a
peptide residue constituted from 1 to 4 amino acids having at least one free amino group;

xi) S-D-S-CH- wherein -D- is a C;-Cg alkylene, Cs;-Cg cycloalkylene or -D-S- is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group; and

xii) -S-D-S-S- wherein -D- is a C;-Cq alkylene, C;-Cg cycloalkylene or -D-S-is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group.

8. The anthracycline derivative conjugates or a pharmaceutical acceptable salt
therecof according to Claim 6 wherein

L, is a linker of formula (VIII) as defined in Claim 6 and Z is selected from:

1) —=S- 80 [-Z-]n-T is derived from a carrier of the formula T-[SH]y, ;

i) -S-D-NH-CO- wherein -D-NH- is a peptide residue constituted from 1 to 4 amino
acids having at least one free amino group;

iii) —S-D-CO-NH- wherein - -D-CO- is a peptide residue constituted from 1 to 4
amino acids having at least one free carboxylic group;

iv) —=S-D-N=C- wherein —D- is a C;-Cs alkylene, C3-Cg cycloalkylene or -D-N-is a
peptide residue constituted from 1 to 4 amino acids having at least one free amino group;

v) S-D-S-CH- wherein -D- is a C-Cg alkylene, C;-Cg cycloalkylene or -D-S- is a
peptide residue constituted from 1 to 4 amino acids having at least one free thiol group; and

vi) -S-D-S-S- wherein -D- is a C;-Cg alkylene, Cs-Cg cycloalkylene or -D-S- is a
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

thereof according to Claim 1 is of formula (I’a) or (I'b):
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N N
O‘Q O—Q
0 0
RZ
wherein L L,, Ry and R, are as defined in claim 4 and 6, Z is -NH- or a peptic residue
constituted from 1 to 3 amino acids and Q is hydrogen atom, C,-Cs alkyl, Cs-Cs cycloalkyl,
phenyl or benzyl group.
10. The anthracycline derivative conjugates or a pharmaceutical acceptable salt

thereof according to Claim 1 wherein L is of formula (IITa) or (IVa)

O

O\)J\

O
O
\L/[vp/\ /\g/ (llla) (IVa)
v k

wherein v and k are independently 0 or 1; or L is of formula (VII) or (VIII)
o

O
=N—HJ'I—(CHZ)n—N (Vi

O
=n-N—l—cHy—s— v
O H

wherein n is an integer from 2 to 5.

11. The polymeric carrier according to Claim 3 is polylysine, polyglutamic acid,
polyaspartic acid and analogues or derivatives thereof, dextran, polymeric carbohydrate and
analogues or derivatives thereof; or synthetic copolymers derived from N-(2-
hydroxypropyl)methacrylamide (HPMA).

12.  The antibody according to Claim 3 is anti T-cell antibody T101 Royston, anti
CDS5 antibody OKT1 (Ortho) ATCC CRL 8000, anti CD20 antibody IgG1 ibritumomab, anti
CD33 antibody huCD33, anti transferring receptor antibody OKT9 (Ortho) ATCC CRL
8021, anti melanoma antibody MAb 9.2.27, anti carcinoma markers antibody which is
selected from the group consisting of anti-CEA 1116 NS-3d ATCC CRL 8019, anti alpha-
fetoprotein OM 3-1.1 ATCC HB 134, 791T/36 Embleton, and B 72.3, anti ovarian carcinoma
antibody OVB 3 ATCC HB 9147, anti breast carcinoma antibody, anti bladder carcinoma
1G3.10, anti CanAg antibody huC242 antibody, or anti prostate antibody MLN591.
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13. The peptide or protein according to Claim 3 is FGF, EGF, PDGF, TGF-
ALPHA, ALPHA -MS, Interleukines, Interferones, TNF, melanotropin (MSH), or Mcm?2.
14. The carrier T-[CHO],, according to Claim 5 is derived from polyclonal or
monoclonal antibodies having the carbohydrate moiety, preferentially located in the Fc
region, selectively oxidized to aldehyde groups by means of chemical or enzymatic methods.
15.  The anthracycline derivative conjugates according to Claim 1 are selected
from compounds wherein
Formula I is [Ant-L-Z-];,, —T, and Formula (I’) is Ant-L-Z-Q;
Ant is a formula (Ia) or (ITb);

" 0
\s“~ 1 "N \“s 7 "N

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

Comp | Formula | Ant

L
(@]
1 r Ia /Ejo Ay NH- 1 H _

2 r Ia /Ejo Vﬁ? NH- 1 | CHs _
3 Ta /Ejo Vﬁ? NH- 1 i@ _

I’

4 r ITa 6) \/ﬁy V\/:NH\;O_{ 1 H -

(o]
5 I Ila /Ejo Ay NH- 6 _ Mcm?2
O
6 r Ta /\[f 0/\'0')& NH- ] H ;
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7 . Ia /\(f O’jf‘ NH- CH; )
O
8 r Ia /\(f O’jf‘ NH- <—© )
R (o]
4 A
N N S
9 roo|m |y \g/\H)?V ’:¢>—i H ;
(o]
(o] H (o]
H ' e}
10 r| b iN\(I)I/\HzT N0 H .
o o7<
(o]
H
1 1| m | Py NH - | Mem2
o (o]
~ /\HOL
H
s N S S O_z
I I H ]
12 b l \'OI/\/ }H HN\n/
(o]
N s
13 I b | W S - Mcm?2
(o]
O
14 I b /\(f O’jf‘ NH ; Mcm?2

16.  The anthracycline derivative conjugates according to Claim 1 is selected from

the group consisting of
2-[(1-{2-0x0-2-[(28,45)-2,5,12-trihydroxy-7-methoxy-4- {[(15,3R,4aS,95,9aR,10aS)-
9-methoxy-1-methyloctahydro-1H-pyrano[4',3":4,5][ 1,3 Joxazolo[2,3-c][ 1,4]oxazin-3-

yl]Joxy}-6,11-dioxo-1,2,3,4,6,11-hexahydrotetracen-2-ylJethoxy} cyclohexyl)oxylacetamide,
N-methyl-2-[(1-{2-0x0-2-[(25,45)-2,5,12-trihydroxy-7-methoxy-4-

{[(18,3R,4a8,95,9aR,10a8)-9-methoxy-1-methyloctahydro-1H-

pyrano[4',3"4,5][1,3]oxazolo[2,3-¢][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-

hexahydrotetracen-2-yl]ethoxy} cyclohexyl)oxy]acetamide,

N-benzyl-2-[(1-{2-0x0-2-[(25,45)-2,5,12-trihydroxy-7-methoxy-4-

{[(18,3R,4a8,95,9aR,10a8)-9-methoxy-1-methyloctahydro-1H-
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pyrano[4',3"4,5][1,3]oxazolo[2,3-c][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-2-yl]ethoxy} cyclohexyl)oxy]acetamide,

N-(tert-butoxycarbonyl)-N°- {[(1-{2-0x0-2-[(28,45)-2,5,12-trihydroxy-7-methoxy-4-
{[(1S8,3R,4a85,98,9aR,10aS5)-9-methoxy-1-methyloctahydro-1H-
pyrano[4',3"4,5][1,3]oxazolo[2,3-c][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-2-yl]ethoxy} cyclohexyl)oxylacetyl} -L-lysine,

N-methyl-2-[(6-{2-0x0-2-[(28,45)-2,5,12-trihydroxy-7-methoxy-4-
{[(18,3R,4a8,98,9aR,10aS)-9-methoxy-1-methyloctahydro-1H-
pyrano[4',3"4,5][1,3]oxazolo[2,3-c][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-2-yl]ethoxy} tetrahydro-2 H-pyran-2-yl)methoxy]acetamide,

2-[(6-{2-0x0-2-[(25,45)-2,5,12-trihydroxy-7-methoxy-4- {[(1S,3R,4a8,95,9aR,10aS)-
9-methoxy-1-methyloctahydro-1H-pyrano[4',3":4,5][ 1,3 Joxazolo[2,3-¢][ 1,4]oxazin-3-
yl]oxy}-6,11-dioxo-1,2,3,4,6,11-hexahydrotetracen-2-yl|ethoxy} tetrahydro-2 H-pyran-2-
yl)methoxyJacetamide,

N-benzyl-2-[(6-{2-0x0-2-[(25,45)-2,5,12-trihydroxy-7-methoxy-4-
{[(18,3R,4a85,98,9aR,10aS)-9-methoxy-1-methyloctahydro-1H-
pyrano[4',3"4,5][1,3]oxazolo[2,3-c][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-2-yl]ethoxy} tetrahydro-2 H-pyran-2-yl)methoxy]acetamide,

N-acetyl-S-(1-{6-[(2E)-2-{2-hydroxy-1-[(25,45)-2,5,12-trihydroxy-7-methoxy-4-
{[(18,3R,4a8,98,9aR,10aS)-9-methoxy-1-methyloctahydro-1H-
pyrano[4',3"4,5][1,3]oxazolo[2,3-c][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-2-yl]ethylidene} hydrazinyl]-6-oxohexyl} -2,5-dioxopyrrolidin-3-yl)-L-
cysteine,

N-(tert-butoxycarbonyl)-N°-(1-{6-[(2E)-2- {2-hydroxy-1-[(2S,45)-2,5,12-trihydroxy-
7-methoxy-4-{[(1S,3R,4a8,95,9aR,10aS)-9-methoxy-1-methyloctahydro-1H-
pyrano[4',3"4,5][1,3]oxazolo[2,3-¢c][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-2-yl]ethylidene} hydrazinyl]-6-oxohexyl} -2,5-dioxopyrrolidin-3-yl)-L-
lysine, and

N-acetyl-3-({3-[(2E)-2-{2-hydroxy-1-[(25,45)-2,5,12-trihydroxy-7-methoxy-4-
{[(18,3R,4aS,95,9aR,10aS)-9-methoxy-1-methyloctahydro-1H-
pyrano[4',3"4,5][1,3]oxazolo[2,3-¢c][1,4]oxazin-3-yl]oxy}-6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-2-yl]ethylidene} hydrazinyl]-3-oxopropyl} disulfanyl)-L-alanine.
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- Mn2 14 1 11b /0.%x,(:).-e," NH6 - Mcn2 16.The

ant hracycl i ne derivative conjugates according to Claim
waz2iis/0emkect ed fromthe group consisting of PCT/US2009/050537

2-[(1-

{2-0x0-2-[(2S,4S)-2,5,12-tri hydroxy- 7- met hoxy- 4-

{RLS, 3R, 4aS, 9S, 9aR, 10aS) - 9-net hoxy- 1

- nefhyl @cf)@mweancm&wo@lﬁeﬁ éomﬁlsi ,an|ahthrad aiﬁ@a&mﬁ@e 3-
[1, 4] oxazin -6,11 I 0X0- 1, , 6,11

coml]pg@;@aqﬁy@}lgp@@qug agceypa% ceplf gy@yajof according to C'lalm 1'and a

ha‘%ﬁﬁ&é QP&%I LiQyubReslimmde dit
P Y ¥ ﬁi oxcl)1§12428rrler)Or 21 u56r112 tri hydroxy- 7- net ho
xy ]48. A metho of treating cancer or cellular prohferatlon disorders comprising

warp Ry P R TRk R Ay S S BTN OL
anthygpiclig detiveliingxconjigdte 8 dpl@rmaeeutically acceptable salt thereof according to

Clarl]rg)i Ia%% dr Cglﬁ%gl ﬁqu Cljc?nt 'ﬂt%%lng to Claim 17.

N- bEnzy ]T-hﬁddnc{:l?acomdl-ngﬂs adlb ) & B, carciidntarwhighdis ecdgoted finet the
sroffinfns o Qledrafies 41 9T sk HEEHAMSHY Y o- 1
esophaguf\hldbbdder, o3far}4p15i|cre[as ltoﬁ‘]acl@)calszd OlyEOZd Prostale, bndl.skﬁi
squﬁé;@ﬁgagwép}:ﬁg?ﬁ}a?p? efic fwmo (gy)fqymphmcﬁ llneage Whllh is selected from
the @Ydub @b&Xing Qf(béillai@ﬁﬁaaﬁddﬂ@lymphocytlc leukaemia, acute lymphoblastic
leukaemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, non-Hodgkin's
lymphoma, hairy cell lymphoma and Burkett's lymphoma; hematopoietic tumors of myeloid
lineage which is selected from the group consisting of acute and chronic myelogenous
leukemias, myelodysplastic syndrome and promyelocytic leukaemia; tumors of mesenchymal
origin which is selected from the group consisting of fibrosarcoma and rhabdomyosarcoma;
tumors of the central and peripheral nervous system which is selected from the group
consisting of astrocytoma neuroblastoma, glioma and schwannomas; melanoma, seminoma,
teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid follicular
cancer or Kaposi's sarcoma.

20. The cellular proliferation disorders according to Claim 18 is selected from the
group consisting of benign prostate hyperplasia, familial adenomatosis polyposis,
neurofibromatosis, psoriasis, vascular smooth cell proliferation associated with
atherosclerosis, pulmonary fibrosis, arthritis, glomerulonephritis and post-surgical stenosis
and restenosis.

21. An anthracycline derivative of formula (Ilc)
Ant-L—(Z),—X (ITc)

wherein Ant is selected from the structures:
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N2- (tert-butoxycarbonyl)-1V6- { [( 1 - {2-oxo0-2-
[(2S,4S)-2,5, 12-trihydroxy-7-nethoxy-4- {

WO tapo@mR4aS, 9S, 9aR, 1 (GaS)-9- net hoxy- 1 PCT/US2009/050537
- nmet hyl oct ahydro- 1H pyrano [4',3 ":4,5] [ 1,3]
oxazolo [2,3 -c] [ 1,4] oxazin-3 -yl] oxy} -6,11
-dioxo-1,2,3 ,4,6, 1 1- hexahydrotetracen-2-yl]
et hoxy} cyclohexyl)o&g] acetyl} -L- IyS|ne
N- et hyl - 2-[ (6- 2-[(2S,49)-2,5, 12-trihydro
Xy- 7- met hoxy- 4- { S, 3R, 4aS, 9S, 9aR 1
CaS) 9- qpthﬂxy 1n- et hyl oct ahydr o lH pyrano [4', 3

: oxaAoI@H[Z 3 -c] I 1J4] p nES Syl ]

{[(1S, 3R 4aS05S, 9aR 10aS)- 9- nethoxy
- met hyl oct yrano[4', 3" : 4,5 3T7oxazolo
dj\oxo-

[2,3 -c] [ 1,4FE oxazilp-3 - yI] oxy} - 65

1,2,3 ,4,6, 1 'ﬁb}(cﬂydrotetracen 2- yI] et gxy}
tetrahydro-ZFprra 2- yl)nethoxy]acetan19@
N-benzyl-2-[(6- {2-o0x0-2-[(2S,4S)-2,5,

12- Wh¢m9@W@wyﬁmimé¥M@¥¢64mwme@18L3R 4as, 9S,9aR, 1

CB
2 B RGN honTR S SRERGT ErggRY ARG
alk&)yj/e}ne)—ﬁ (R )@, 0K Palltynd’lede -4+ (R ) I CH,CH,0),—, and the structures:
hexahydr ot et racen-2-yl ] et hoxy}

tetr yd6 H ran- I)nethoxy]acetan1de
E[;Efp¥ -2- {2-hydroxy- 1-

[(28 4S) 12- tDlhydroxy 7- met hoxy-4- {
[ (1S, 3R, 4aS, 9S,9aR, 1 QaS)-9-net hoxy- 1
-nethyloctahydro- 1H pyrano [4',3 ":4,5] [ 1,3]

oxazoko [2, 3 -c] 1, oxa2|n 3 yI] oxy} -6, 11
-d|q§§ ydrotetracen 2-yl]
ethylldene h dré%ln I xohexyl}

-2, 5-di oxo ol i di n* 3 yl) Lcystelne
N2-(tert- butox car bonyl)-1V6- (1- 6- [(2E)-2-
{2 hydr f@\ S 4S) 2,5,12- trlhydroxy7 nmet hoxy-4- {
1 @aS)-9- nethoxy 1
-ne VT hydro- 1H— pyrano[4',3 ':4,5] [ 1,3]
oxaz |l o [2 3 c] 1, 4] oxazi n- 3 yI] oxy} -6 11
e t hy er%tehﬁe a\/}g]ln’éers ér%dlcnay e atéaco;a(g ts(;I {0 I}% (gﬁeapndz yll
- d| Z)iSQt[ﬁy)bﬁ@ial qjaeeraelecyad frérh y@H@@(O)amZCHzC(O)NI‘R(@QGIEly hikBtehe)-,
[ (2E)-2- {2- hydroxy- -[(2S,45)-2 ,5 ,
am@@eﬁﬂF F oxy- 7- met hoxy- 4- { [( 1S, 3R 4as, 9S, 9aR, 1
GaS) -9- met hoxy- 1 -gethyl get agydro- 1H pyrano[4', 3

4, o\l_}?‘:zgﬁ/g\ﬁj\ /lé\[ 1.4] oxazin-3 -yI]
oxy 6, PR~ #7652
hexa drotet wlent2 Wi ] @thylldeneg hydrazinyl] -3
-oxopropyl} disul fanyl)-L-alanine. WO

(6
R2S, 4S)-2, 5, 12 trlhydroxy 7- nethoxy ;:i]
UN

2010/ 00912 PCT S2 QL 0537 17. A

pharnaceut onp03| |on conprising an anthracycline
derivaR{ve on ugate or a pharmaceutically acceptable
salt th acddording to Caim1l and a

phar euti gally acceptabl e excipient, carrier or

di | uento 18. A nethod of treating cancer or

cellular proliferation disorders conprising

adm nistering to a patient in need thereof a
therapeutically effective anmount of an anthracycline
derivative conjugate or a pB&rmaceutically acceptable
salt thereof according to Claim1l, or a pharnmaceutica
conmposition according to Claim17.



19. The cancer according to Claim18 is carcinoma
which is selected fromthe group consisting of

whb@dder124 br east, col on, kidney, liver, |ung, BEOEUB2009/050537
cell lung cancer, esophagus, gall-bladder, ovary,
pancreas, stomach, cervix, thyroid, prostate, and
skin; squanous cell carcinonma; hematopoietic tunors of
I yrrph0| dIli neag)e which is seI(ect ed fRnorr@)t he group

consi sting I aem acu ocy ukaem a,
acute Ig/n'pho ti 0\4—%;% §'a
T-cel | -I\XI one, RI—lodgk S |"yrmmo ﬁ'on Hodgki n' s

| ynpho hairy cell |ynphoma and Burkett's | ynphong,;
henft ophi eti B tunors of myel oi d |ineage which is
sel ected® fromthe group consisting of acute and

chrxm aCreEQtﬁE ﬁgen&MSglbemeaea$ron{rmelbiﬂQy@ Iﬂhalsirhﬁ‘ao bromide, p-
tunors

syndrome and promnyel ocyt
tolyraew {f dwk?r YR NMTRER spygl Ylede%"@ef PN mﬁdéo’gvrswﬁnmldea
conleqssﬁlmgcﬁfanqu bt esar,cop and rhabdonyosar cong;
tunors of e central and peripheral nervous system
whi RTrend R’ ges le@qpelmﬂeﬁﬂmﬁlqcm f@ﬂown@@mm@kslﬂm}la@t
ast i r obl gli
rreinogr/rege&?ef?ﬁ%ﬁo , ]tzerg%g%)a‘rc@ﬁo ?ﬁga?
alkueNader, il RICHREAI@SYUM Ker at oxant horm, t hyroid
follicular cancer or Kaposi's sarcona. 20. The
cel Pd§ Gpr et 15680 on di sorders according to C ai m 18
is sel eqth@qnﬁlfa@felﬁleaelwaﬁwoomlzstseleae@ﬁorﬁeﬁl seictures:
prostate hyerp asia, famlial adenomatosis pol yposis,
neur of i it orfelt osi s Q psori asis, cylar snooth cell

pro 5 it er oscl erosis,
pul Q@Hart hrijtis, gI omer ul onephr| tis and
post S enosi s and restenosi s. 21. An

ant hoacyx I(Drme—derl vative of formula (11c)
Ant-L-(2Z)"-X(1§c) wherein Ant is selected fromthe
structures: 50H5 (:)'ek \"'"!1" /NM=-6.0:1P?c, 0
5za where th 'ne i ndi cates the attachnment to L;
Lis a |inker seI from-NR-, -N(R)., (Cl1-C12
al kyl ene) -, - -C8 al kenyl ene) -N(R) ., (C2-C8
al kynyl ene) -N( R) (CH2CH20) . -, and the structures: O
H sS5S, Cor NcssS 0 rN\NI L222

wherein Z—X is selected from:

%/\ng «LLL/\C‘)/H\/\X

23. The anthracycline derivative of claim 22 having the structure:
O OH
OO e XY ﬁ>
O O OH 6
@
A\ * - /| N
-}
_O

24.  The anthracycline derivative of claim 22 having the structure:
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where the wavy lines indicate the attachnents to Ant

and Z; and Z is an optional spacer selected from
WO gHRN24 , - CH2C(0) NR(Cl- C12 al kyl ene) -, and REEUS2009/050537
structures: X is a reactive functional group

selected frommal ei m de, thiol, am no, brom de,
pt ol uenesul f onat e, i odi de, hydroxyl carboxyl, pyridyl

di sul fi de, oand hbhydroxysu00|n| Ris H G - Cl12
) P pdependent |y
a i & si cha n; Z1l is

Ikylene) , (
alkgnylenebH —-(C2 CB al kynyl ene) - and (C}QC}QO)n-,
mis O or 1; gnd nis 1 to 6. 22. The ant hracycl i ne
derivative dtizraln121 sel ected fromthe structures: O
OH0 Z-X 0\ RN Z-X is selected from ¢ (111 O(11
0 23. The ant'gaQXC i ne derivative of claim22 having
t he structure? __b
O\

25. The anthracycline derivative of claim 21 having the structure:

26. The anthracycline derivative of claim 21 having the structure:

o) s-s
Y\/ T\

~NH
N

27. The anthracycline derivative of claim 21 having the structure:
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0 OH00 7ifo?-o0 27.The anthracycline derivative of
claim 21 having the structure: where Z is Cl1-Cl12

w@bkkyleneds 28. The anthracycline derivative of PCI/EHBI90RI50537
havi ng the structure: 0 OH00 29. The anthracycline
derivative of claim29 having the structure: 31. The
ant hracycl i ne derivative of claim?29 having the
structuge: 32. Epe ant hragycl i ne derivative of claim

29 sel eg fromft he .stxydtures: 6-1?1,0 o 33. The

Tivativejofp claim 32 wherein Z1 is
€H . g

where Z is C1—Cy, alkylene.

28. The anthracycline derivative of claim 27 having the structure:
O OH o O

29. The anthracycline derivative of claim 21 having the structure:

30. The anthracycline derivative of claim 29 having the structure:
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34. The anthracycline derivative of claim 32 having
the structure: 35.The anthracycline derivative of

W@ bEMmWA24 wherein R and R2 are independent |y BE&I/E810821050537
from hydrogen, nethyl, isopropyl, isobutyl, sec-butyl,

benzyl, p-hydroxybenzyl, - CH2OH, - CH(OH)CH3,

- CH2CH2SCH3, - CH2CONH2, - CH2COOH, - CH2CH2CONHZ2, -
CH2CH2 NHZ, - (CH2) 3NH2,

- ( CH - ( CH2) 4ANHC( =NH) NH2,

-(g i ¥ CH2) 4NHCHO, -

( N3 NHESNHAZ , - CH2CH2CH( OH) CH2NH2,
2-py , 3- pyridyl nethyl-, 4-pyridyl methyl -,
phenyl, cycl olyexyl, and the follow ng structures: W)
2010/ 009124 S2009/ 050537 36. An anti body- dr ug

conj ugat e Qo hd~conprising an antibody coval ently

attached by ai.i ﬁ:lfer L and an optional spacer Z to one
or nore anthré’cyc t1e derivative drug noieties D, the
conpound having fospula (lc) Ab-(L-Z"-D)plc or a

phar maceutical ly acceptable salt thereof, wherein: Ab
I S #N armthe hotycydine derdntians fiolzaa\2o hhvieg the kirvaiky e

sel ected fromthe structyres: NH, OH0 OHOHi',7:1
where the wavy | ine ipdijcates the attachnment to L;
Lis a i , edfream-N(R) -, -N(R)., (Cl-C12

al kyTyyie) ). &Z- cd al kenyl ene)-, -N(R).,(C2-C8

al koy y NCR) . (CH2 .-, and the structures:
ss5SQ X -t,
d Y HN~#°
o)
NH \\
\\\ . '/N/ﬁ )\\‘\\
o) o
O—-K./O i HN°
O 0
NH,
0
N
O Y )
32.  The anthracycline derivative of claim 29 selected from the structures:

33. The anthracycline derivative of claim 32 wherein Z' is —(C,—C, alkylene)— .

34. The anthracycline derivative of claim 32 having the structure:
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O HcS5S,....,0 jOcy-r Ncs.ssS 0 , where the wavy

lines indicate the attachnents to D and Z; and
wQ26018/080120pt i onal spacer sel ected from - CH2C( OP€T/US2009/050537

-CH2C(0) NR(C1- C12 al kyl ene)-, and the structures: R

is H G-Cl2 alkyl, or C6-C20 aryl; Rl and R2 are

i ndependently selected froman am no acid side chai n;

Z1 is selected from-(Gi-C12 al kyl ene)-, -(C2-C8

al kenyl ene)-, -(C2-C8 al kynyl ene)-, and - (CH2CH20) n-,

misOor ;nislO N and p is an integer froml

to 8. 3% THE antihody!drup copjugate conpound of claim
36 e pd~R2-are Imgependently sel ected from
$|$|$® “ohsopropyl | isobutyl, sec-butyl,
benzyl , Tphyidr axybenzyl , - , - CH( OH) CH3,
CH2@HZQCH33H 63HZCO\IH2 - CH2 , - CH2CH2CONH2,

- CH2 CH2 COOH, CH2) 3NHC( =NH) - (CH2) 3NF12, -

(CH2) 3N , 1 (CH2) 3NHCHO, ) 4NHC( - NH) NH2,

- (CH2) 4NH2 \(SH2Y o ( GNHEHO,
-(CI—|2)3NHCO\I|'|$—I(\3/ ) 4ANHCONH2, - CHZCH(C]—|)CH2NH2
2- pyridyl net hyl pyri dyl net hyl - yl met hyl -

id
phenyl, cycl ohexyl ©~and the fol | oW 9/)\\t$~sctur es:

O
NH,
O
N
O F
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(OH)CH3;, -CH,CH,SCH3, -CH,CONH,, -CH,COOH, -CH,CH,CONH,, -
CH,CH,COOH, -(CH,);sNHC(=NH)NH,, -(CH;)3:NH,, -(CH,):NHCOCH3, -(CH,);NHCHO,
-(CH2)sNHC(=NH)NH,, -(CH;)sNH,, -(CH,)sNHCOCH3, -(CH,)sNHCHO, -
(CH,);sNHCONH,, -(CH;)sNHCONH,, -CH,CH,CH(OH)CH,NH,, 2-pyridylmethyl-, 3-
pyridylmethyl-, 4-pyridylmethyl-, phenyl, cyclohexyl, and the following structures:

”‘?(\/O ,EA/OCT %

L0 ”
O el

N
H
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38. The anti body-drug conjugate conpound of cl aim 36
wherei n spacer Z conprises a

w@areseatesobenzyl oxycar bonyl (PAB) group. PCBOS20091650537
anti body-drug conjugate conmpound of claim 36 wherein
| i nker-spacer unit L-Z conprises a mal ei m docapr oyl
(MO) group. 40. The anti body-drug conj ugate

commRUNh PfnticbAL duS6on feejoﬂlp&l@mhﬁﬁga@anubody covalently
valine-citrulline (vc) grou The

attag d RyGokLkar bandarpligad soaseirotonng Obmow aathfﬁcsﬁmﬁhlémﬂﬁe drug
moﬁ'ﬂeé B, #0c AR W i Yo Plieds to one or nore
t unor - associ at ed antlgens or cell-surface receptors
(1) BNPRlBEbone

selected from (1)-
nor phogenetic pro b zLegépﬁghltype TB): t9) El6
(LAT1, SLC7A5); (3) STEAP1 (six transnenbrane

o PRy PSR, i G gl (2, 91120 (€2 125
potéhﬁﬁamhﬁ@ﬂﬁactor,’nesothelini; (6) Napi 3b

(NArg.'is'%%nﬁ%&éé%ﬂr@’d)e%a%%érée%ectegifﬂot‘ﬁii/%g%ﬁ‘i&ﬁr@! fam |y 34

iump sodi um dependent

phosphat e trans rter 3b); (7) Sema 5b
(FLJ10372, 45 Mm 42015, SEMA5B, SEMAG
Semaphorin 5 sema donmai n, seven thronbospondin

nbrane donain

rep@at@H(typedl and type 1d IKB) transge

T}{ (grdolhelln type Bareegg )b (10) M5G783
CRNF124 vpot heti cal Brotein O ); (11)
STEAP2 ( , 8639, | PCA-1, PCA STAWPLl, STEAPZ2,
STMP, pﬁ%st te cancer aSSOCIateo ne 1, prostate
cancer \assoc{ protein 1, s¥x ra rane

epi thelial= n of prostate 2, G t Jansmenbr ane
prostate proteLn) (12) TrpNM (BR22450,
FLJ20041, TRPM®, TRPMAB, transient recdptor potential

CRI PR (ERA il e helsTer Toe o)

th;@tscaq%sﬂ s'é%%d dem wed)g medi a@tzom e&_%)— —N(R)(n@églcg

(CR2 npl enent receptor C3d/ Epstein
alk@mitane i, riiRInéoept %k})nytﬂﬂekls—NwmizCHzO)n—, and the structures:

véj \/O\C’jﬂo/ﬁgn\/\j
— %

2

E/N

where the wavy lines indicate the attachments to D and Z; and
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(15) CD79b (CD79B, CD7913, |CGb

(i mmunogl obul i n-associ ated beta), B29); (16)
WO-eRbRO(1FGP4, | RTA4, SPAP1A (SH2 domai n cont aPEil/ng009/050537

phosphat ase anchor protein |la), SPAP1B, SPAP1C);

(17) HERZ; (18) NCA; (19) MNDP;

(20) 1L2CRa; (21) Brevican; (22) EphB2R,

(23} iAw { spacer selectéZfm B —, —CH R(GELA, alkylene)-,

(26) SBAllg) o Sé) ce Se ec— éacgt%vat@ﬁ?cg((?‘)act%rzcgég%pt or, ’ kye )
andrtb@éptcwess BRS) (27) CD22 (B-cell receptor

CD22 B |soforrr) 9a (CD79A, CD79a,

>g_ buI| - assop |aHed al E%D (29) CXCR5
(Burk (30) HLA- DOB
( Bet'® subunl N/HCR@I I&) nol e uI e (la antigen));

(31) P2X5 (Purl nergic receptor P2X |igand-gated ion
channel 5) 32) CD72 (B-cell differentiation
L>5

anti gen CDR ; (33) LY64 (Lynphocyte
anti geR\G M¥05), type I nenbrane protein of the
| euci ne N+ rerreat (LRR) famly);
R
0

427>—0¥©_)‘\(YKJL %

Ris H, C1—Cy; alkyl, or C¢—Cyg aryl;

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

Z' is selected from —(C—C, alkylene)—, —(C>—Cs alkenylene)—, —(C,—Cs
alkynylene)—, and -(CH,CH,0),—,

misOorl;

nis 1 to 6; and

p is an integer from 1 to &.

37.  The antibody-drug conjugate compound of claim 36 wherein R' and R? are
independently selected from hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, p-
hydroxybenzyl, -CH,OH, -CH(OH)CH3, -CH,CH,SCH3, -CH,CONH,, -CH,COOH, -
CH,CH,CONH,, -CH,CH,COOH, -(CH,);NHC(=NH)NH,, -(CH,);NH,, -
(CH,);sNHCOCH;, -(CH;,);NHCHO, -(CH,)sNHC(=NH)NH,, -(CH,)4sNH,, -
(CH2)sNHCOCH;3, -(CH,)sNHCHO, -(CH,):NHCONH,, -(CH»)sNHCONH,, -
CH,CH,CH(OH)CH,NH,, 2-pyridylmethyl-, 3-pyridylmethyl-, 4-pyridylmethyl-, phenyl,

cyclohexyl, and the following structures:
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(34) FcRH1L (Fc receptor-like protein 1); (35) |IRTA2
(I mmunogl obul in superfam |y receptor translocation
w@smooieeed 2); and (36) TENB2 (putative transPENHS2NE050537

pr ot eogl ycan). 42. The anti body-drug conjugate
conmpound of claim 36 wherein Ab is a
cyst ei neengi neered anti body. 43. The

anti body-drug conjugate conmpound of cl ai

Ab is an body which Qimgs to an ErbB dpt or .

44. The a ody- dr ug ugate of cI S-herein Ab

IS stz b. 4%, The _apk hedysdrug conj ugate
5% ot

compound of cl ai m*36 wherein p%hs 1, 2, 3, or 4.
46. The anti body-drug conjugate conpound of cl aim 36
I Si ' t he anti body-drug conjugate
age drug |@adyng per

the average drug | oading per antibody in the m xture
of anti body-gts

g cqnj ugate,conpounds is about 3 to
about 4. ‘ 48. ,ébkpzhéru@aceu;i %a’rChl: ion
conprs Si the anti’body- drTlg, conj ugat e j/co nd of

d a pharmaceutfical |y accept e dil uent,
carrier or excipient. 49. The phdt maceut. ca
conposition of claim48 further conprising a
t he¥&ape Uthk eatidody-@higeohjugaec asrmpound of clamcitenaidie sapat i C
agent . . . 50. A neth treating cancer

coripr ety SN L BB Bt ent t he
phaymaceyti cal conposition of claim48. . .51. The
metiod fiean WE gv%@ﬂl&%tﬁ?%@)uaif@ﬂfl%6swl&&w kst epesgr
unifL CHESRIRES @ﬁ@lléinhiaoc@gl%m(M@)rgr&ggbl nation w th the

anti body-drug conj ugate compound. 52. The use

of an antk RREGUFIIHE CRRLHOBSHRIBOUAH R witkdh Mcdfplifts a
the manufacture of "a nedi canent for the treatnent of
valpgrsitelinervel greumal 53. The use of claim 52

wherein the mammal is human. 54. An article of
mantif ac tlie endwdpdrug cegiuagic eemerdyad 9t dimg covraigabes an
o SAEPOURLRf BT e B SO0l AR BN 2o g
seleggddrono(lp¥at cancer

(1) BMPRIB (bone morphogenetic protein receptor-type 1B);

(2) E16 (LATL1, SLC7AS);

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

(4) 0772P (CA125, MUC16);

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

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

(7) Sema 5b (FLJ10372, KIAA1445, Mm.42015, SEMAS5B, SEMAG, Semaphorin
5b Hlog, sema domain, seven thrombospondin repeats (type 1 and type 1-like),
transmembrane domain (TM) and short cytoplasmic domain, (semaphorin) 5B);

(8) PSCA hlg (2700050C12Rik, C530008016Rik, RIKEN ¢cDNA 2700050C12,
RIKEN ¢DNA 2700050C12 gene);
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WO 2010/ 009124PCT/ US2009/ 050537 55. A net hod of maki ng
an anti body-drug conjugate conpound conpri sing
WO 2Eomdnegd an ant hracycline derivative and an aP€T/b82999/050537
Ab to formthe anti body-drug conjugate conpound,
wherein the anthracycline derivative has fornul a
(I'tc): Ant-L-(2Z2)"-X(11c) where Ant is selected from

the(9§ETERt(Eﬁ®ﬁ)ehn_t)@e"B51Qe%tog'| a c)io)C\\%N m
50w Ot 5z5 where the wavy line indicates the
at t@e 38%6Uﬂ”24Imehﬁﬁﬁbﬂ@fmﬁﬂH@ﬁléblected from

- N(R) ¥ STEMRHGN@%B@%P@Ahybéﬂﬁmm sTRb1, S1ExF8s T™P,

alkeny ene)-, - C2-C8 al kynyl ene) -,
prostajeRynCce( @m@tge'ne 1 mmﬁat@ pralceytapictated @gotelg 4 Sx transmembrane

eplﬁ%ﬂa& al:l't}gen of H’ogtgt% 2,551X trans%m%§prostate protein);

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

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

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

(15) CD79b (CD79B, CD79p, IGb (immunoglobulin-associated beta), B29);

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

(17) HERZ2;

(18) NCA;

(19) MDP;

(20) IL20Ra;

(21) Brevican;

(22) EphB2R;

(23) ASLG659;

(24) PSCA;

(25) GEDA;

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

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

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

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

(30) HLA-DOB (Beta subunit of MHC class IT molecule (Ia antigen));

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

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

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

(34) FcRHI1 (Fc receptor-like protein 1);
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0 0 \./ rNc22a where the wavy |lines indicate the

attachnments to Ant and Z;, and Z is an optiona
W@ pHomI1gel ected from - CH2C(0) -, - CH2C( 0) NR( C1IPQI/BS2009/050537
al kyl ene)-, and the structures: X is a reactive

functional group selected frommal eimde, thiol,
am no, brom de, ptol uenesul fonate, iodide, hydroxyl,

% alr(ES’)XMTA2RYIﬁﬂnQ1ngll(dﬂ)luﬁﬁl Ldﬁeﬁﬁm C?%d%ﬂﬁbrh?aq%l%gﬁlg%émﬁaﬁeand

i no(ééb?@élﬁ% {pyitaging @%&s’é@mbfaaﬁp@rﬁoah@% aci d side chain;
Z1l is selected from-(Cl-Cl2 al kylene)-, -(C2-C8

al keny! eme hntibod{-GRreleBniabaty Bth®AGA of ARG HRHR®) deysteine-
mis O or 1; and nis 1 to 6; the antibody-drug

engingRjed gaikodhas fornula Ic: Ab-(L-Z"-D)plc where Ab is
an anti body; and pis an integer from1l to 8.

43.  The antibody-drug conjugate compound of claim 36 wherein Ab is an

antibody which binds to an ErbB receptor.
44, The antibody-drug conjugate of claim 43 wherein Ab is trastuzumab.

45. The antibody-drug conjugate compound of claim 36 whereinp is 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
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 treating cancer comprising administering to a patient the

pharmaceutical composition of claim 48.

51. The method of claim 50 wherein the patient is administered a

chemotherapeutic agent, in combination with the antibody-drug conjugate compound.

52.  The use of an antibody-drug conjugate compound of claim 36 in the

manufacture of a medicament for the treatment of cancer in a mammal.
53. The use of claim 52 wherein the mammal is human.

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

a package insert or label indicating that the compound can be used to treat cancer.
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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 anthracycline derivative has formula (Ilc):
Ant-L—(Z),—X (ITc)

where Ant is selected from the structures:

0

where the wavy line indicates the attachment to L;
L is a linker selected from —N(R)—, -N(R),(C;—C1p alkylene)—, —N(R)m(Co—Cs
alkenylene)—, —N(R),(C,—Cs alkynylene)—, —N(R),(CH,CH,0),—, and the structures:

éji \/O\(OJ/\O/E‘)/H\/\ (;‘

I/\N /%
‘?Zi /N\)
where the wavy lines indicate the attachments to Ant and Z; and

7 is an optional spacer selected from —CH,C(O)—, —CH,C(O)NR(C;—C;, alkylene)—,

and the structures:
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X is a reactive functional group selected from maleimide, thiol, amino, bromide, p-
toluenesulfonate, iodide, hydroxyl, carboxyl, pyridyl disulfide, and N-hydroxysuccinimide;

Ris H, C1—Cy; alkyl, or C¢—Cyg aryl;

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

Z' is selected from —(C1—Cy alkylene)—, —(C>—Cs alkenylene)—, —(Cr—Cs
alkynylene)—, and -(CH,CH,0),—,

misOorl;andnis 1to6;

the antibody-drug conjugate has formula Ic:
Ab—(L-Z,~D), Ic

where Ab is an antibody; and

p is an integer from 1 to &.
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