COMBINATION THERAPY WITH ANTIBODY-DRUG CONJUGATES CONTINUITY [0001] This
application claims the benefit of U.S. Provisional Patent Application No. 60/979,594, filed December
10, 2007; UYSOPYOY/I8¢d| Patent Application No. 60/027,668, filed NovemB¥rT2USTH80ZRA4U . S.
Provisional Patent Application No. 61,040,641, filed March 28, 2008; the disclosures of which are
incorporated byejsiBISANa 6N FrRRATYIMYT RN TBOBRQBIRG Prosentipxantion relates, inter
alia, to methods for the treatment of Hodgkin lymphoma comprising administering both a
chemotherapeutic regimen and an antibody-drug conjugate compound to a subject in need thereof.
BACKGROUND [0003] Hodgkin lymphoma (HL) is a neoplasm of lymphoid tissue that is defined
histopathologicgNylytirgyresence of the malignant Hodgkin-Reed-Sternberg (HRS) cells. The
characteristic surface antigen expressed on HRS cells is CD30. There are an estimated 8,000 new HL

cases diagnosed apgyallyhithg pritadniaies anddeastadst. \\QveReasithin@diss of combined
chemotherapy and radiotherap%in HL qver the past half-century have resulted in a durable remission

rate of approxRRiEarreass. et tied HrgrmbgedPrégiMeHsScbrraisioat) fifteht morbidity on

patients, inciNgpg SaaONIAB0/NZTGA8NGIES NeveidketEeamy; and inferility: fvktheunaere,
approximately 30% of patie SFQL/)resentin with HL will become refractory to, initial therapy or will

relapse. Sal lﬁﬂ&ﬂé\{ﬂegé AMegthdHebMashidfog8ie: dherlieptrarspiarieRSEeT) are secondary

options for thesgRatieatsy betdatbeaiaansaciae@nitbr pignificant morbidity and limited long term
disease control. Patients who relapse after ASCT or are ineligible for salvage therapy have a very poor

prognosis. Currently, there is a lack of well-tolerated, efficacious treatment options for these patients.
[0004] Gemcitabine, alone or in combination with other chemotherapy, has been evaluated in the pre
and post-ASCT setting. In the transplant naive setting, relapsed or refractory HL patients treated with
gemcitabine%e response rates of 39% (Santoro et al., J Clin Oncol 2000 18(13):2615-9). In the
relapsed/refractory @]ﬁ%ﬁe where the majority of patients haye received prior autologous or allogeneic

transplant, gemcita PO RLE TRt ARV S P AT R e H {28 Mt B TR SR BE the regimen
necessitatesofl eaRI SR IBAPHELOMHPGIME AVenkaiashoesoth (ChBisnRigB@i200¢iRn62): 110-5). A
combination re |menﬁ##tllzég1fg_§]emcltablne, vinorelQine an ,pegylateg li osognal doxorubicin (GVD) has
demonstrateﬂlgladh‘?%' g & T AL e UM SNBSS IFFEPEITEE rates of 70% were
observed in the combined analysis of pre and post-ASCT patients, however with dose limiting toxicities
of mucositiség%%i(gm population and febrile neutropenia in the postASCT population (Bartlett
al.,, CALGB 0, 2007 18(6): 1071-9). Only 32% and 26% of patients who were
transplant naive and post-ASCT, respectively, were able to receive all doses on schedule at full dose.
For patients who d d tq standard motherapy or who relapse, the gnly. potentially
curative therapy is %@ﬁ%@ﬁ%&g %W@%W F%FL‘ M&Hﬁﬂéﬁ%ﬂ el ltrlg%%epﬁé?‘%hgion. This
treatment is adsipabhieiptetoldticaigniicant pradickityfane mortakint, odoRib-Reealr Surdivakrate of less
than 50%. Thus, there continyes to be an unmet medical need for patiepts suffering from HL. The
prosont imvelB AT LS SRS S HABH e R B E SN I 1 D BRAWINGS
[0005] Figur&héreAuntitnnast ractedty, 0f CAGH OH eiiybAdagtanedoaninuatigniinkd dmiathSRA¢D on
subcutaneous | 540c aHIA'ngors in SOD mi(fe. S B gﬂcile were im Ian%%ﬂ/(i)t L540c%/£11-|& cells in the

[ -V m

right flank. CGrSupd s ice (ﬁl-nifﬁérrlc}uﬁ)u\s/\?e?ecﬁrrﬁrea ed o?r?é)&he%a d &R ERTRARE! o/kg, q4dx3,

ip) and/or ABVE thdptantydirceh g/ kgy € dcdxBed/i), Bipotblcivrgrssiankgteogtthipropimadehblastine
(0.015 mg/kg,.a4dx3, i.p. d Dacarbazine (20 mg/kg, g3dx4, i.p.) when r size averaged
approximate) To R o hOBE TS Hs RS TGF  UR) BENGECMA A O or i
combinationinithddB\sEcondaryp authineiesek Sebbdind-i seaseo rmihi eiiipicEuSiEiihonéce were implanted

with L540cy HL cells in the right flank. Groups of mice (95 10/grpup) were untreated or received
CACIO OV TR O RS SR Ry e B R e T, Bleomycin (6
u/kg, g4dx3,thedpV mblabtiet (0e0 1Sughw, détx@heppyangdibDacarhéaue] (bdun glka, @Bdx4, i.p.) when
tumor size ayveraged imately 300 mm3. 0007] Figure 2A: Antitumor activity of

TN e b S b T —
SCID mice. $GiBignitieaneneoitidiay ted VinthitdbUORyt¢tin dédtsisa toetrightfiaiektsGvbopsl gfsmice (5-
10/group) wetre un ed or receiv F ClO-veMMAE (1 mag/kg, g4dx3, ip) alone, Gemcitabine (120
GG, A Gy e S AT S S D LA e Stincitabine when turmor
sizes averagedzpdroximately 106 nfm@ll-told0068]cFigureoR BtrAattitemn op tctiviiyr ohest C10-vecMMAE
alone or in cQ biqation with Gemcitabine on subcutaneous L540cy HL tumors in SCID mice. SC1D
mice were irﬁ?rﬁafl:rrlltéd with L540cy HL cells in the right flank. Groups of mice (5-10/group) were
untreated or received cAC10-vcMMAE (1 mg/kg, q4dx3, ip) alone, Gemcitabine (120 mg/kg, g4dx3, ip)
alone, or combination treatment with cAC | 0-vcMMAE and Gemcitabine, when tumor sizes averaged
approximately 300 1



[0009] Figure 3A: Antitumor activity of cAC10-vcMMAE alone or in combination with GVD on
subcutaneous L540cy HL tumors in SCID mice. SCID mice were implanted with L540cy HL cells in the
right flank. GYE29898H&ICe (8- 10/group) were untreated or received cACIORCVIMAMES@79A3H kg, q4dx3,
ip) alone, GVD alone, or combination treatment with cAC10-vcMMAE and GVD when tumor sizes

averaged approxim@igiy Lo MRitbiddabeatnant sebatiencl EVvdhwaseamsialipenal 60 mg/kg
g4dx3 ip, vinorelbine at 2 mg/kg g5dx3 ip, and doxorubicin at 1.5 mg/kg q4dx3 iv. = [0010] Figure

3B: AntitumdESRGYR{PBIECAE TE-DEMARE ik dr JRLEBEN D HtfoHaRMN B A EiB&taneous L540cy

HL tumors inpfpodeicR ratiipynrcewriadmpianted withhaidiaiAkisells iospoa siahtdlapk. Groups of
mice (8- 10/group) were untreated or received cACIO-vcMMAE (1 mg/kg, q4dx3, ip) alone, GVD

alone, or combih&tH e sifknt Witk Qaeel BAMRMAR ZRE AIDINV e TR 4cactRdraged

approximated¢#ae wie. thoentiRaliyenbschad wie, ohéeVbewps demeiiabine at £ seake q4dx3 ip,
vinorelbine at 2 mg/kg g5dx3 ip, and doxorubicin at 1.5 r]gg/kg 4dx3 iv. [0011] Figure 4A:

Antitumor acdtiAsPBIREACRS HANIGIEEP AR ST AESHBIRLESH Wi RS ABIAL 9§ S Uk he ous

L540cy HL tymaesé3igiPnevesitedQoicedvenenmplan®eh ittt bodaddh cealls mine right flank.
Groups of mice (5-10/%0%% were untreated or received cAC10-vcMMAE (1 mg/kg, g4dx3, ip) alone,

Vinorelbine M MIIRG d5dx3)) 07 cOMTOMAIL ALERFHAR SHEFHSINNARNRY vinorelbine when

tumor sizes auRiROAHAR1I pYEVRISH NI ox orlBR1R] gDt 4B AN HkMes sty Bk
cAC10-vcMMAE alone or in compination with Vinorelbine on subcutaneous L540cy HL tumors in SOD

mice. SOD fiEEa%e8 TRIpRSAEAGTRTHP LS Hdcy DEBHISTRAN FyAt ARAR “CYSTRHePsFHiEeYs-10/group)
were untreatgd esmeeaiiesh AH&sLOr yed/ A Bkl ARk p adehts, libvalenevividekelbinaialone (4 mg/kg
g5dx3), or combination treatment cAC10- vcMMAE and, vinorelpine when tumar sizes averaged
approximatel§ 4B ThRIZNUCOHS 13 e Pive k- IARRUATP S if?fb&l&&@@-%‘?\?ﬂ\}l?\g"%&ﬂ‘?é' orin
combination AR ILhiGiN B SetpeUANEDCB L 580ayAh Opess 1003QHIMIce7 SYP mice were
implanted wi 540cy HL cells in the right flank. Groups of mice (5-,10/gr ere untreated or
rotenved oG A RE 14 R G} o HE BOAE T K S (S Rl G4ched, o1
combinationtgaitrieetyyitbre Al Go vediVEAH] docke oxaitheidinewhan] teeer Bxgsatveragad
approximately 100 mm3 rLIOOM igure 5B: Antitumor activity of cACIO-vcMMAE alone or in

combination R D& RD G BR Al R AR EREHORY HiE R0 S P S RIFNER S BikSice were
implanted withetZp4Qehidh-dedts dneihothighpilank o@tongpsoafwiiestébn déigranplareneountreated or
received cACG|IO-vcMMAE (1 mg/kg, g4dx3, i) alone, Doxonthicin alone (1.5 mg/kg q4dx3), or
ombimation TS HREREURA AR 2000 A BT BIaT SR O e o
approximatepediQQvinud rate JORIS}HIYH0H: Bidillneos aciitiityeo i ACHD waivViAElalgine or in
combination with Vinblastine on subcutan usd.}'iéfo%/ HL tumors in SCID mice. SED ice were
implanted wiFCCHE0RM ST L L SEL B84 AR el T RICISRHVARA O MRS 7o/ e ated or
received cAGEIVCMMAE (1 mg/kg, g4dx3, ip) alone, Vinblastine alone (0/1 mg/kg q4dx3), or
combination treatment with cAC10- vcMMAE and vinblastine when tumor sizes averaged

approximately 300 mm3 [0016] Figure 7: Antitumor activity of cACIO-vcMMAE alone or in
combination with Gemcitabine on subcutaneous L540cy HL tumors in SCID mice. SC1D mice were

implanted ngl[ M gl g}:g[mi%&@@? f mice (6-8/group) were untreated or
received cA ‘3% gfﬁ ,%de . 1p , Clémcitabine (120 mg/kg, q4dx3, ip) alone, or
combination treatment with cACIOvcMMAE and Gemcitabine when tumor sizes averaged
approximately 100 [0063] Fig{01A:FgtiterBoAntitvityarfactivitg-ot SACAD- nichdMiAR alone or in

combination Witr@Gemcit in ubcutaneous L54 H mors in. S ice. S mice were
 Dlantod i T e R o b Ll B iR, e o
received cAGiiCeweM iR afftaah g/kly, i3, Hib) adbing Giergditabink. (GROupgdkanigdd3, ip) alone, or
combination treatment with cACIOmcMMAF an ciﬁg{?'@ en tumor,sizes averaged
approximate})g)?fé%u rﬁvf.reﬁ%ﬁ?&%&%t{aercé’évﬁigége@gﬁe u ee]%\(l)\é C %?‘élg qﬁ?ﬁ?rf/lfléa & total amount
of cCAC | O-vAABWAE wds deptiogn sterik et @ldng/kgy anB IHvengose(WasiAitqibdwdriops, schedules.
DETAILED B RIET IR O FXEMRRARY, EMBARIMENTS Ao DR B SPRen

tumor size averaged approximately 100 mm”.



[0018] The present invention provides, inter alia, methods for treating Hodgkin lymphoma. The present
inventors have discovered that combination therapy with two different classes of anticancer
compoundsY4haW8d3R1g conjugate compounds and chemotherapeutic adéfid/ 2408 ikitAdtve a
therapeutic benefit for subjects suffering from HL. In particular, the present inventors have found that

combination therapyp(l] $iibeFeIasnaliaRing Rranvivd ¥Pcregiman xmndan abkeP30 antibody
conjugated to an auristatin conﬁfound provides synergistic therapeutic effects in the treatment of HL.

Before the at/BRIBHRR PBsRRM AN tBPCUESaRS hotAaydlbdsmariBdedaics chtMdtherapeutic
agent and amatinela3thpniRROY Ee NSRS U 10N A iatat BHEIROUDENYRUEE Bave@-synergistic

effect in the treatment of HL. [0019] For clarity of disclosure, and not by way of limitation, the

detailed descHSEBRPOMRRS PRETRIEH 95 WRAbed b i sObvbeBdi dveien adsd 1B, 28diinary

[0020] The pxgsent invaningcs bassdninter aliax®n.the Biseauriv taal/reraanation therapy with either
gemcitabine or an ABVD regimen and an anti-CD30 antibody c(olry'ugated to an auristatin compound

provides syneyrtitifseiGPL e/ st i vdrhartBeribe (15 mabe) bk EmbBhfhent, methods

for treating Hedgkindymphamsad iprrsuRiaetprePvited. The methods comprise administering to a
subject in need thereof gemcitabine and an antibody-drug conjugate compound. Administration of the

antibody-drug conju&(?te compoung.an%ﬁmcitabjn,e provides a sémer istic effect_ in the treatment of
Hodgkin lymphoma 84& Blestkh e MR it atd ¥ M%ﬁ&]@nﬁr?’éﬁ]ti-CDSO antibody
conjugated teoaibaiftistatinte eepRuUabine onGER]HNMOthes RO imasts Metodsiretreating
Hodgkin lymphoma in a subject consist essentially of administeri%?gto a suké%ect in need thereof

gemcitabine dRISHHSET AR D Mg dra Usih BusrdIsAB Amise R d i o SO WRRtiBOEYSErug conjugate
compound afid Iggsrsiiabineddigvidesiosyarigistic affectiemneAre atmenk of ddadglkin lymphoma in the

atient. The antibody-drug conjugate compaound is an antiCD30 antibody conjugated to an auristatin
(F:)ompound. a O%d%ﬁﬁ%“%ﬁﬁw/gég‘g‘%’ﬁgé@ @c?ﬁfp&ﬁ%@l%‘i@éﬁg%&%\?glfe‘ﬁ“@ver a treatment
cycle. The treatmentysRAGRMBEGRA: Babiablehengtimot me dncpneaappixitistyae®r four weeks.
[0024] Also provided by the present invention is the use of an antibody-drug conjugate compound in
the manufacttf® 'of a medicament to be administered in combination therapy with gemcitabine for the
treatment of Hodgkin lymphoma in a subject. Administration of the antibody-drug conjugate compound
and gemcitabine prGo8E Eigyne2Bistia effecsindhe tyeatonent @ tiaogkip ysnphena in the patient. The
antibody-drug conjugate compound is. an anti-CD30 anti copjugated to ristatin compound.
100251 1h ond ST RO LSS ot BB Sh E o G G5 subject
need thereoSe ih et hesiedeaificntedimien ICH40pyiSing: eidxonthéaizhb Raiky crovjprblastice and

dacarbazine D) and an antibody-drug conjygate com minjstratjgn of the antibody-drug
conugate cATSDLSRA At B EHER Gt TSR B L EXTHIAE b H i IGT: oy cin
vinblastine, anshelaGatizazibiad(0Mdag/asypardisiis efteet br tentaativantatitadgkith lymphoma in the
patient. The a g déﬂgﬂr njygate compound is an anti-CD30 antibody conjuga eg;r{? an auristatin
Compound. “AQBIE IV b TS BT P Y AE s BRGNS ima 1 &
subject consistréssentially of administering to a subject in need thereof a chemotherapeutic regimen
comprising doxorubicin, bleomycin, vinblastine and dacarbazine and an antibody-drug conjugate
compound. Administration of the antibody-drug conjugate compound and the chemotherapeutic
regimen comprising doxorubicin, bleomycin, vinblastine and dacarbazine provides a synergistic effect
in the treatment of FOOYkiRiuwapBAMA i tine qraiienit yTbiecatiitibdyMMig Eaijugateicompound is an
anti-CD30 antbodconiugated 1d an awrisiatin comopyindy 10024 Jog.antibodysfitug conjugate
compound is ?yplca y delivered over 2'treatmen cycle. The treatment Tycle can be any suitable length
of time. In omeiaspest,ithjgdimeevarfduirdeekd. cells [BAR8}ARdIpn&yidedupy tierpces®nt invention is
the use of a tibody-drug conjugate compoungd in the ture of a icament to be
administere @lgé%u ivr\]g]ﬁeo%ﬂn ee%%%??%‘fﬁ%%# grdnlo hvecrlga/rf;?gu ic rerél%%% %%%p?i?l%é%emrubicin,
bleomycin, vinblasiine;, andoacadar e donthe wigdatA€H Dot dididihalydrpNamehin awsnbject.
Administration of the antibody-dru njugate compaound and the ¢ o}%e{;[geutic regimen provides
a synergisticSIezigfézca:ltV Fﬁal%eﬁarlg %é%gﬁ%?%t%gﬂ}ﬂﬂyﬁ%ﬁ%?%%{%e técpg grf?t? e an‘ﬁ%sody-drug conjugate
compound izanatiicGb3®anikdyédxijugatecbrolbimaertidtatrkeafgpauipd At Mefinitibirsnand

Abbreviations | < mg/ke q4dx3 iv.




[0029] Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art pertinent to the methods and compositions
described. ASQ2/MSAH, the following terms and phrases have the meanf{ge &o$8PB4*hem
unless specified otherwise. [0030] The term "inhibit" or -inhibition of* as used herein means to a

reduce by a measupg®le|arsuyt 39 R RIBYEHL £ARIYef cAJPOIEMNIA ransHianakphrase “consisting
essentially of" as used herein limits the scope of a claim to the specified active agents or steps and

those additiGiPAMAERI YRS Xt Gt eBRHARERY h b Alcie ki aress i i Hbptiesoine specificed

active agentgice wéBORRpIhRRISHN RISNEY 2 UseH NErRiNiRINSRNGHS RS £REBRIJUN, Or
molecular entity, including, e.g., a pharmaceutical theraﬁqeutic or pharmacologic compound. Agents
8F 4?6‘(;3-;

can be naturd! Qé&ﬂ%tWéff’c‘HF@%fS@n‘Pﬁﬁ%ﬁFdﬁ%%%Yq Mé@eﬂti@%@ﬁ&é& Réefs an agent that

exerts a thergRevtitole,dr fanslitiabnatashn Gaitkeneel s et AloasG T QR&INatia: with another
agent. Typically, therapeutic anti-cancer aaent% useful in accordance with the methods and

compositionSiESstYRerf arnre i d GH A Bxe T hE SRUMSRE siESHE WS tfect on target cells.
[0033] -Cytotexieieffess aibrefRreacrdr 3hp, elirsenianagantae gRBlb ipeaisddkinguaéite cell.
"Cytostatic effect” means an inhibition of cell proliferation. A -cytotoxic agent” means an agent that has
a cytotoxic otcytodelti€ 8t b a cell, thereby depleting or inhibiting the growth of, respectively, cells
within a cell population. [0034] The term "deplete," in the context of the effect of an anti- CD30-
antibody-drug conjcliﬁ@{? on, CD30-expressing cells, refers to a reduction or elimination of the
CD30-expressing 11 Figgyed Arpanlpeds Gouine Hisaibd Y ary i sbiifloa6,Pbiftds™ mean that the
anti-CD30 agtiheeyavidh reaBtvim@dlighlycselestiveiban s AHhHIE aan@spesding target, CD30 and not

with the multjitude of other antigens. Typically, the anti-CD30 antibody binds with an affinity of at least
about Ix10- 7 B AR et BRP e vgh & 495 Hlocelsun %ﬂgméﬁﬂ%?&ws of 746%6] The term

"antibody” agsusebapiveafeiaial@ inresiegiaadinpalypeptides anddenguarglagically active
portions of immungglobulin polypeptides, i.e., poﬁl{fe tides of the immunoglopylin family, or fragments
thereof, that A8Rta AREIRUCH BIRAHE ZIEE i O LB BIRIERS AsHbciic antigen (e.g.
CD30), or (byaansamatively stdstielierkdeivaiives oh serakddnippragienslinpolypaptides or fragments
that immunospecifically bind to the antigen (e.g., CD30). Antibodies are generally described in, for
example, Harlow St Lane, Antibodies: A Laboraton, Manual (Cold Spring Harbor Laboratory Press,
1988). As used herpg012)Figure4Biidadyirne uoles grifaodiasg) thetnane heate madified by covalent
attachment of a heterologo olecule such as, e.g., by attachment of a het @8 ous polypeptide, or
oy olyCosy TR ARGIERON S/ HCHRE BTG Halh) Sa LB Wik i aHfSoct, and the ike.
[0037] The tsmID mocoeierdhgntibedyyitkEss toyaHaotbo tytHeat ¢ diihie ddronp adingte cell clone,
including any_eukaryotic or prokaryotic cell clone, qr a pha lope, and nOtch etgod by which it is
produced. Tﬁj;&(%gé Pé)r)n‘f’ ﬁrﬁolﬂ]é]b%% Ioa{r{ﬁf)%ﬁf/ 3%@@3’%@@§%(%5?%% %gﬁﬁ odies produced
through hybritteimavieohsiblagylone (0638kd hededtmsr-iderniticationr tiparaent ¢d€tlly,” in the context of
two or more n%ﬁg cid& ar goll)g)e tide sequences, refer to two or more sequences or subsequences
that are the Same or %Lr\l/evallnsﬁféu ied'y pgpcéln 363%? nad&rggﬁgeaglgp ANG Acid ré8ilues that are the
same, when compared and aligned for maximum correspondence. To determine the percent identity,
the sequences are g{ for o 'm.aAco arison purpes 0. an be introduced in the
sequence of a first rﬁil%iqglcgg Ibéigllfﬁjc erilct:@({:?i1 rsaecq![’}u\gt C%P%gr%%ﬁ%% a |§r$mag%lﬁvol{ﬁ% second amino or
nucleic acid sagtandcen wite Bowooa:beith residibestatadous|Eotites Al comesponslifiipanisao acid positions
or nucleotide pagilians are hen compared When gposition hi st sedyence is ogcupied by the
same amino acid residue or Nucleonde as %he cc%responalng position in the $8e8hd sequence, then
the moleculg$-dfEdctenticatatithat pesitiorectivepesceri-daiMA Bativaerk the4dsB sgguences is a
function of the number of identical itions shared by the sequences (i.e., %.identity = # of identical
posiions oot LS (o e R Bodlighes o) e e SN, the o
sequences areMiMAsamel lémgthibicin[0088]tTinerteies subbstadtippyddentiedy, 100 theacontext of two
nucleic acids or polypeptides, refers to two or more sequences or subsequences that have at least
70% or at least 75% identity; more typically at least 80% or at least 85% identity; and even more
typically at least Q0P bt ]I dtigu BSSR: ok ittlenst 98%iigdeftity(d8-deMMAted asing one of the methods
setforth). . JOAG) SR ar.Rercen! SITUlaG In i1 ganiey of o ermase polypeptide
sequences, re &rto two or more sequences or subsequences that have a Specified percentage of
amino acid re€itides¢h ateaes tipdasearievah ddidenw Biivedyl substitutgl When domypzyefmnd aligned for
maximum ¢ ondence, as measyred using on he set forth infra. By way of example,
a et amino e B R R e O S, B e e e e
amino acid sequence is at least 50%, 60%, 70%, 75%, 80%, 90%, or even 95% identical, or
conservatively substituted, to the second amino acigl sequence when compared to an equal number of
amino acids as the number contained in the first sequence, or when compared to an alignment of
polypeptides that has been aligned by a computer similarity program known in the art (see infra).



[0041] The terms "substantial similarity” or "substantial similarity." in the context of polypeptide
sequences, indicates that a polypeptide region has a sequence with at least 70%, typically at least
80%, more RyQIEANYUBRASt 85%, and even more typically at least 90% or H(dAEPE8HTR3Hence
similarity to a reference sequence. For example, a polypeptide is substantially similar to a second

polypeptide, fRhexpaRIRbIE e M ReRidRRILH es b Ribenat SRQIS.EAREWativa substitutions.
[0042] The determination of percent identity or percent similarity between two sequences can be

accomplishetFYSihg 2 IRA AR ARSI HHAIOA Sretcrred Rt ARRMA AN ¥Pa mathematical
algorithm utilized for the comparison of two sequences is the algorithm of Karlin and Altschul, 1990,
Proc. Natl. Acad. Sci. USA 87:2264-2268, modified as_in Karlin and Altschul, 1993, Proc. Natl. Acad.
Sci. USA 90:5873-58421d{igHne Parybrismeiribdip of el iy thEMAEE AlgIe d™BLAST programs of
Altschul, et dlond88idh Mrh Bigb2thid03-4HRuRhasaT Mieptige seasehsseamhgigerformed with the

NBLAST program, score = 100, vvordlength = 12 to obtain nucleotide sequences homologous to a

nucleic acid ehUddMeravsredonp snirterdtt It ieymilrsedlh iedhrorat Eanih e (amBi AR RRfth the
XBLAST progragessigy evrerOureiiangtieces ¢ eRE@IN-INIVIACIT ISe@AeNcRRIADMHIogous to protein

of interest. Tq obtain gapped alignments for comparison purposes, Gapped BLAST can be utilized as

described insAMSC(MB{ A inf PRl REY: 95098808469 KAEPRALVA P&i Blast can be

used to perfeuMBMieHAted sBRkERAVIIRA datrets tistant iebatignsbipmbetween mafecules (Id.). When
utilizing BLAST, Gapped BLAST, and PSI-Blast programs, the default parameters of the respective

programs (e.g., XBLAST and NBLAST) can be used. (See, e.g., Internet web site address:
www.ncbi.nim.nih.qoe)AAmahee referadnerdimitnerexmple iiavmathpmatcal algorithm utilized
for the comparison of sequences is the algorithm of Myers_and Miller, CABJOS (1989). Such an
algorithm is W&B?H&%‘?&d"iﬁ%oqw%?@ﬁ BRoYREHARR o2 G HichiRopS T 'BEG sequence
alignment saftwarenprokageinwhardilizinD e AHG bepsag thefenampaxnguwnitaaeid sequences,
a PAM 120 weight residue table, a gap length penalty. of ap penalty of 4 can be used.
Additional A HBIAGHoD EE A TAEIE LD KA T Al bR AN GVANE g ADAM as
described inJareilisbamnd Rubetik :9§4d-30 ippulo ) pt. Biasahafi 0130z aneh PATTAdaseribed in
Pearson and Lj 1988, Proc. Natl. Acad. Sci. 85:2444-8. Within FASTA, ktup is a control option
that sets the SOISAR 4 BEP U Sl s A8 G PGB S1L (9B sequences being
compared are found by looking at pairs of aligned residues; if ktup= 1, single aligned amino acids are
examined. ktup ca to 2 o1 for.protein sequence fro ﬁ6 or DNA sequences. The
default if ktup is norl‘f??e?é?fi’ég‘ig"zgfof?‘b?g%gl%aﬁﬂﬁlgﬁnﬁcﬁﬁb%&}?ﬂt{g WssiBtion of FASTA
parameters, sgsbgiohiwne s pasiebifiddacsimanimandastadchtmizaant?s iheSCoDterite .of which are
incorporated I@gnb reference. g)qﬁg]éﬁ%er tivgﬁ/,. rotein sequence alignment.may be carried
out using the CLURFA G AIBBHRSS SahCorsa by ces dmerian Yaeh, Fistee EHssmol,
266:383-402.10/grd 0Pt AutsestdiboeirecthetbemS Hreat MAMRTO(1-iredk' s rgfeix®) §iowing;, stopping, or
reversing the progressio HL jn a subject, as evidenced.by a decrease or elimination of a clinical or
diagnostic s?%%%}ort‘ﬁ 6??!?6138 |sné%}£§.’ %Zrtgg?mlgr)'néc%{lﬁ it u%flé]? oar%é)%atﬁ’?ﬁ &} léirle%As%!ﬁlﬁ]the severity of
a symptom, theMMAPendiGymtabis; ahtequaccyiafralapsedagprtharintikition sfitdmor growth, the
arrest of tumor growth, or the regression of already existing tumors. [0045] The term "anti-cancer
agent" as used herein, refers to any agent that slows, stops, or reverses the progression of cancer in a
subject. For example, an anticancer agent is an agent that inhibits tumor growth, arrests tumor growth,
and/or causes the regression of already existing tumors. Anti-inflammatory agents or other agents
administered to a subject with cancer to treat symptoms associated with cancer, including, for example
inflammation, weight loss, and general malaise are not considered anti-cancer agents. [0046] The
term "pharmaceutically acceptable” as used herein refers to those compounds, materials,
compositions, and/or dosage forms that are, within the scope of sound medical judgment, suitable for
contact with the tissues of human beings and animals without excessive toxicity, irritation, allergic
response, or other problems or complications commensurate with a reasonable benefit/risk ratio. The
term "pharmaceutically compatible ingredient” refers to a pharmaceutically acceptable diluent,
adjuvant, excipient, or vehicle with which an antibody-drug conjugate compound is administered.
[0047] The term "therapeutically effective amount’ as used herein to refer to combination therapy
means the amount of the combination of agents taken together so that the combined effect elicits the
desired biological or medicinal response, i.e., inhibits the occurrence or ameliorate one or more clinical
or diagnostic symptoms of Hodgkin lymphoma. For example, the "therapeutically effective amount” as
used herein to refer to combination therapy would be the amount of the antibody-drug conjugate
compound and the amount of the chemotherapeutic drug(s) that when administered together, either
sequentially or simultaneously, on the same or diffefent days during a treatment cycle, have a

combined effect that is therapeutically effective and synergistic. Further, it will be recognized by one

skilled in the art that in the case of combination therapy with a therapeutically effective amount, as in
+the avambnle above the amoiint of the antibhodv-driia conitiaoate comnoniind and/or the amorint of the



[0053] As used herein, 'pharmaceutically acceptable salts” refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof. Examples
of pharmacdVRGANy/8eptable salts include, but are not limited to, mineral B BRSNS/t 4alts of
basic residues such as amines; alkali or organic salts of acidic residues such as carboxylic acids; and
the like. The pharmaceutically acceptable salts include the conventional non-toxic salts or the
guaternary ammonium salts of the parent c%n;ﬁpound formed, for example, from nontoxic inorganic or

organic acid¥igeekatfEshonees sy AL e MM Nt dbeiabame R PFrom inorganic
acids such asAtyrioNAVIa IyERoRspraten Sakiuic sidlfieanifd RROSBRONES BPiciandibeslike; and the

salts prepared from organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic,
tartaric, citri¢® fc, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic,
isethionic, and the like. These physiologically acceptable salts are prepared by methods known in the
art, e.g., by dissolving the free amine bases with an excess of the acid in aqueous alcohol, or
neutralizing pfrea BED YIS eRIPTTONNGEKEX WRIPL HoRY TiBGDANENggde, or with an amine
[0054] Unless otherwise noted, the term "alkyl" refers to a saturated straight or branched hydrocarbon
having from about 1 to about 20 carbon atoms (and all combinations and subcombinations of ranges
and specific numbess of cgdstr A PhIBdeFErY, With from about 1 to about 8 carbon atoms being
preferred. Examples of alkyl groups are methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl,
ten-butyl, n-pentyl, 2-bentyl. 3-pentyl,. 2-methyl-2-butyl, n-hexyl, n-heptyl, n-octyl, nnonyl, n-decyl,
ety 2y, 3 OB R Y B i e g R e
3-methyl-2-pdodglkib-meiblydiRap ftiy I p RematimybiBopdniy, dsmuethyt 3hpeatyhbh Btidimtbtnyiy2-butyl, and
3,3-dimethy1-2:butyl... .. [0055] Alkyl.groups, whether algne or..as,part of another group, can be
optionally UL TR e e R B8 S S tcivona
substituents getgctedifrend bbéogehgrapeludingeinys cwot iinpitedtto thbalogeiv, beac@il @8 alkyl), -0-(C2-C8

o G R R S BT SO,

R' is indeperderitiyaseie thech frpmitheitid - E8nalkahin€@- @8 AKéPyteiipay ot aarhtia@®¥therein said

-O-(C-C8 alk IF -0-(C2-C8 alkenyl). -0-(C2-C8 alkyn I%i’ aryl, -Ci-C8 alkyl, -C2-C8 .alkenyl, and
o8 i B AP SR BRI Bl AR & T S o

limited to, -GTf@8satkiic GREBrelkEhil, -BEE@S thikyindnthdidganesen{ OB alkil;00dGa:C8 alkenyl),

-0- (C2-C8 alkynyl),.-arvl. - " -0  =C(OOR", -C(O)NH2 , -C R" O)N(R"2,

Nrc oy T S Y P R CN e cach
R" is independeindytee eciecdirmtatibl co@ipo Rl atloplld TRHCBsalicaridtic CHeCBimlithertytatmeary!.

[0056] UnIes(;sf Eerwise noted, the terms "alkenyl" and "alkynyl" refer to straight and branched carbon
chains having from about 2 to about 20 carbon atoms (and all combinations and subcombinations of
ranges and specifid M bErs ofciaylsdrd atdossrthersi mptwithwiap o ivaite R to thbdetaledrbon atoms
being preferr . chai t i i d an alkynyl chain has
at least one %%%Tel cl)%lggiﬂ%e ﬁ%ﬁ%ﬁaﬁ?@g &%g?ﬁﬁn%%%%%%é%ﬁﬂm&%gre not limited to,
ethylene or vinyl, all yl, -I-butenyl, -2-butenyl, -isobutylenyl, - | -pentenyl, 2-pentenyl, -3-methyl- |
-butenyl, -2-methyl-2-butenyl, and -2,3-dimethy1-2-butenyl. Examples of alkynyl groups include, but
are not limited to, aBetylerSonmepargyl, acetylenyl, propynyl, -1-butynyl, -2-butynyl, -1-pentynyl,
-2-pentynyl, and 3-methyl-1 butynyl. [0057] Alkenyl and alkynyl groups, whether alone or as part of
another group, can e aNEN: SRSHIKRI NN QNR O DPLR ATBHRS, BIRIRERYto 3 groups (and

any additional substituents selected from halogen), including but not limited to;
combination therapy with either gemcitabine or an ABVD regimen and an anti-CD30

antibody conjugated to an auristatin compound provides synergistic therapeutic
effects in the treatment of HL.

[0021] In one embodiment, methods for treating Hodgkin lymphoma in a
subject are provided. The methods comprise administering to a subject in need
thereof gemcitabine and an antibody-drug conjugate compound. Administration of

the antibody-drug conjugate compound and gemcitabine provides a synergistic effect



halogen, -0-(C1-C8 alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8 alkynyl), -aryl, -C(0)R', 0C(0)R', -C(0)OR/,
-C(0)NH2 , -C(0)NHR', -C(0)N(R"2, -NHC(0)R', -SR', SO3R', -S(0)2R’, -S(0)R', -OH, =0, -N3 , -NH2,
-NH(W), -NROZM@4¥9W, where each R' is independently selected from -HPCEAS2808(RIA22€2-C8
alkyenl, -C>-C8 alkynyl, or -aryl and wherein said -0-(Ci-C8 alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8
alkynyl), -aryh rhelnefabinylof CdeRialkenyhoandintie G8RIY NVheFBS 008 antjapally further

substituted with one or more substiruents including, but not limited to, -C1-C8 alkyl, -C2-C8 alkenyl,
-C2-C8 alky SRR ERONELIRY AP LrcpapepieLiRARTLHNEREBBAIYI), -aryl, -C(O)R",

-0C(O)R", -C(O)OR"[0@1@}3&1{-@10@{&)%&%'&1&&9)M{Bﬁb%sféH@Q)Bg”,H&?kinS%%ﬁ%bnﬁ(ﬁbaR", -S(O)R",
-OH, N3, -NH2, -NH(R"), -N(R"2 and -CN, where each R" is independently selected from -H, -C1-C8

alkyl, -C2-CSUDieshsPLES i afialn el dmpistering fogswbissidadstAdhriee sotaeitthEiterm "alkylene”
refers to a satirateshhrmashad Orsijaight ehapbhvdrocanbianiadisabhednadeyayahagt | to about 20

carbon atoms (and all combinations and subcombinations of ranges and specific numbers of carbon

atoms thereF LR FCIMBNGH AntheshiiR8 i8S MONIAEs M OBErSE i SiEFRE dn4hE FeRMEHEPE monovalent
radical centesp glaineghiyhthifaramey shetdwornydiaaey plams deam dhe sems>endwaditferent carbon

atoms of a parent alkane. Typical alkylenes include, but are not limited to, methylene, ethylene,
propylene, bby RN R RS oA HESHARRECBREhe, nonylene, decalene, 1,4-
cyclohexylene, and[toedikehétiteoeygdeupsehethermpaar 93 pachioy aBiBRIAgGtIL can be

optionally substituted with one or more groups, preferably | to 3 (;i:roups and anéiadditional

substituents SEAEREI PS5 hEEJEHMHEIRAG SBROCASONMHERPIE [AZIB S HMS-(E128% alkyl), -0-(C2-C3
alkenyl), -0-({sge€i3ialkymyl, cafylirw4)R', 0C(0)R’, -C(0)OR', -C(0)NH2 , -C(0)NHR', -C(0)N(R")2,
-NHC(O)R', -SR', SO3R/, -S(0)2R',.-S(0)R', -OH, =0, -N3 , -NH2, -NH(R"), -N(R')2 and -CM, where
each R' is independ ﬁ%ﬂ SleXRIg R oy fh%RE%?%W?@E%@sf%W&‘M? ?@f@ﬁwmféor -aryl and
wherein saictddj{fgirte 8oartpin D CRe GRalketyl) of A Gdidabaiyl he-adyhinfsté&sedakkyl, -C2-C8
alkenyl, and -C2-C8 alkynyl groups can be further optionally substjtuted with one or more substituents
et DU G RSB S i e e ARG HSS G A HERGE LG5 alkyl)
-0-(C2-C3 alketijyt). -BdfaihisiBatitky 0y heaftlbod{ORis cORIDIRE cda(PIART ,arfd(QdMbiZabife(O)NHR",
-C(O)N(R")2, -NHC(0)R", -SR", -SQ3R", -S(0)2R", -S(0)R", . QH, -N3 , -NH2, -NH(R"), -N(R")2 and
-CN, where 85tH #ss?fﬂfé%]éﬁﬂg §/t§8|£‘iér&%ﬁmﬂ?%ﬂ%@é@ﬁhﬁéﬁ@&@%ﬁ&%z-w alkynyl,
or-aryl.  [D@b9}tsolesseiheswiseratompbientermnalke i eirebes tooafugntionaly substituted
alkylene group containing at least one carbon-carbon double bond. Exemplary alkenylene groups

inciude, for SXATAIE. SHHESHe (-CH=CH-) and propenylene (-CH=CHCH2-).  [0060] Unless
otherwise noted, thE)023 ) habamytehalinefersnietasdopiiohayeselshtdedoal kylapgsgroup containing at

least one carbon-carbon triple bond.. Exemplary alkynylene groups.include, for example, acetylene
0. pron VA AR e L R AR GRS S o35e7 OB otnerwise
noted, the tedoxeauipitigfbrsoiayaimonaiakeicanaihbarbyzrecek By palidalrodGiBodgadhan atoms (and
al Combinatigor}l?uaggge compound. Administration of the antibody-drug conjugate compound and

the chemotherapeutic regimen comprising doxorubicin, bleomycin, vinblastine, and

dacarbazine provides a synergistic effect in the treatment of Hodgkin lymphoma in

the patient. The antibody-drug conjugate compound is an anti-CD30 antibody

conjugated to an auristatin compound.

[0026] In another embodiment, the methods for treating Hodgkin lymphoma

in a subject consist essentially of administering to a subject in need thereof a

chemotherapeutic regimen comprising doxorubicin, bleomycin, vinblastine and

dacarbazine and an antibody-drug conjugate compound. Administration of the

antibody-drug conjugate compound and the chemotherapeutic regimen comprising

doxorubicin, bleomycin, vinblastine and dacarbazine provides a synergistic effect in

the treatment of Hodgkin lymphoma in the patient. The antibody-drug conjugate

compound is an anti-CD30 antibody conjugated to an auristatin compound.



subcombinations of ranges and specific numbers of carbon atoms therein) derived by the removal of
one hydrogen atom from a single carbon atom of a parent aromatic ring system. Some aryl groups are
representedi® tHEBdSA¢dIary structures as "Ar". Typical aryl groups includ ®UUS2ORETMtted to,
radicals derived from benzene, substituted benzene, phenyl, naphthalene, anthracene, biphenyl, and

the like. ~ [0062] Mth@mwh%mﬁfgaé@ﬂﬁgxt@w@ﬁb%@WEth)uene@irws\@pﬁonalIy

substituted with one or more, preferably | to 5, or even | to 2 groups including, but not limited to,
-halogen, -Ceagnaycte B ikdmant exclesanisifly Br{ebledsngiypf tntcinesalkenyl),
-0-(C2-C8 aligpavh), iratthe EORurQe@R', C(0)OR', -C(0)NH2 , -C(0)NHR', -C(0)N(R')2, -NHC(O)R,
-SR', -503R', S(0)2R', -S(0)R', -OH, -NO2, -N3, -NH2, -NH(R!), -N(R")2 and -CN, where each R' is
independently selet9048}ghisapProxifladdy ihn Pressre rXAian s d e afigminthirbniEad wherein
said -CI-C.8 @i}l eaf2-6RpalkRNM, tHe 2 kb b 0a(Gdae8adlyy 1-(G2iG8alkeny!), -0-(C2-C8

alkynyl), and -aryl groups can be further optionally substituted with one or more substituents including,
but not limit&RPIeH R IRDY vaoL s gheagheEperlis ZAQIMAN SPMBGEH S OE1eS Bikyl), -0-(C2-C8
alkenyl), -0- §G3r3@ ialkyinpihstay! ard (@R b GONR theG O - CH@IMRin IGKDAR i £ (O)N(R")2,
-NHC(0)R", -SR", -SO3R' -S(0)2R", -S(0)R", -OH, N3, -NH2, -NH(R"), -N(R™2 and -CN, where each
R" is indepeftRtly %@H@&WHH‘I-‘ﬁ,ﬂ-léE%QOQWWW@BW&%{P@?@@%%WI, or-aryl.  [0063]
Unless othepnisgoiepethne el prreddeiarpmio anioptirrally sebsatituhed ayhemumwhich is
divalent (i.e., derived by the removal of two, hydrocg_gn atoms from the same or two different carbon

atoms of a ﬁ@ﬂ?%ﬁﬁ?rﬁ&@sty}ﬁ A DR PES T M SHAGOMBRAN G H &R A Wi Pations as
shown in thexfelldaingositsateses withuhend asnipeweemplary aryl group: typical "-(C1-C8
alkylene)aryl," "-(C2-C8 alkenylenc)aryl", "and -(C2-C8 alkynylene)aryl" groups include, but are not
limited to, benzyl, 2-phenylethan-1-yl, 2- phenylethen-I-yl, naphthylmethyl, 2-naphthylethan-1-yl,
2-naphthylethen-I-y&; .naphtiwghftisis andarbbiephaiaisthan-1-y1 and the like. [0064] Unless
otherwise noted, the term "heterocycle," refers to a monocyclic, bicyclic, or polycyclic ring system

having from 3 to 14 xi ms %]5 referred to as fj empers) wherein at least gne ring atom in at
least one ring is a é@o@ﬁnr%essge ECtec réﬁlﬁrﬁ%s& ?:ﬂ.qc?rc %11 and all com l?hcaﬁgr?ss anc glﬁﬂ%olgmbinations
of ranges anthsp duifiamamisensngfasariomatbynsmdadtheddrpatond thénsiry skhkeihdiermcycle can have

from 1 to 4 ring hetaroaiome adgpendenty.selecied tom I 0s P 91,8 Q0e S MRS, C, or S atoms
ina heteroqpc e can he oxidized. A monorf:éé IC he erocyde pre eraf)?y as 3107 ring members (e.g., 2
to 6 carbon &omsaadglirdecs hetetbatoesingdepenbently thete cteldsropedili@l Stherv8j¢and a bicyclic

.h eterocycle prefer 8@%%6:\?6%9 ml?lgl{;g %_P efl%hﬁ%igﬁnd'otfg ?scasg:%%]era t1 M r'i]sdtg' z}cfe 1Pc%teroatoms
independently selected from N, O, P. or S). The ring that includes the heteroatom can be aromatic or
non-aromatibyldmessuwthérwiseunoted{ctipecheterneyelg. is attached to its pendant group at any

heteroat b t ' table st e JAO t . ibed i
e A SR A IS A s OSF He esroed
particularly Cagpteps af 3clhid, 3, thacpocifiddeaGhamistnys ofridetsranyg ¢lios€ addpiovmd ecAveeries of
Monographs%g@&mn‘%%s&tﬁ?ﬁé’n'g?%ﬂal%%%%})gﬁ%%é BrENal BREHCYIRLYRlMES 3. 14, 16, 19,

and 28; and J. Am. C . Soc. 82:5566
agents.

[0032] The term “agent” as used herein means an element, compound, or
molecular entity, including, e.g., a pharmaceutical, therapeutic, or pharmacologic
compound. Agents can be natural or synthetic or a combination thereof. A
“therapeutic anti-cancer agent” is an agent that exerts a therapeutic (e.g., beneficial)
effect on cancer cells either alone or in combination with another agent. Typically,
therapeutic anti-cancer agents useful in accordance with the methods and
compositions described herein are those that exert a cytotoxic and/or cytostatic effect
on target cells.

[0033] “Cytotoxic effect,” in reference to the effect of an agent on a cell,

means killing of the cell. “Cytostatic effect” means an inhibition of cell proliferation.



[0066] Unless otherwise noted, the term "heterocyclo” refers to an optionally substituted heterocycle
group as defined above that is divalent (i.e., derived by the removal of two hydrogen atoms from the
same or w3 ¥rbon atoms of a parent heterocyclic ring system). PCRIGEZ08 A E M es of
"heterocycle" groups include by way of example and not limitation pyridyl, dihydropyridyl,
tetrahydropydyhsinericid)eihiarabd.aviimidingl fuanyhdhigry: eyisoliticutiazobd ireidazolyl,
tetrazolyl, benzoturanyl, thianaphthalenyl, indolyl, indolenyl, quinolinyl, isoquinolinyl, benzimidazolyl,
piperidinyl, ANST5EHAAYIBEPORAMA B2 )F BRSBTS GHHRSE is-tetrahydrofuranyl.
tetrahydropysapylatiistetranydropyranyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
clecahydroquinolinyl, octahydroisoquinolinyl, azocinyl, triazinyl, 611-1,2,5-thiadiazinyl,
211,611-1,5,2-dithiﬁ§9§§ﬂ, BAgIMhAsRistenyR BFrardicts S eRTH NI 2R ARimER Ixanthenyl,
phenoxathinyhtdbdk-yiobdnjseiiazotyb 180xazeinp War ddpy ks azéavdddlizinyl, isoindolyl,
3H-indolyl, HEindazolyl, purinyl, 411-quinaglizinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl,%‘i’ﬁ‘ﬂ%ﬂﬁﬂ}?ﬁﬁg’r‘? i ,%?*Wfﬁ?ﬁ’élﬁoqﬁuscarbazolyl, f3-carbolinyl, phenanthridinyl, acridinyl,
pyrirnidinyl. phenanyssnyhehenazispdcphanathiaziant fypazandilphanrxaziaw dseawromanyl,
chromanyl, imidazolidinyl, imidazolinyl, pyrazalidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl,
quinuclidiny PHcr AL O Bitd AT thBr e BiRhDoigleHav RE o Nt ki eIk R % azolinyl, and
iszti??ylk; Pre&egeepb??mﬁﬁ@yﬁewﬁmwﬁaﬂnnhlwﬁi Mtﬁ?@lﬂ%@ﬂﬁiﬁte@%lpicbﬂ?z}%%;ﬁﬂﬂ}?]ibﬁngthiolplhenyL
indolyl, bentopyrazolyl, coumarinyl, isoquinolinyl, pyrrolyl, thigphenyl, furanyl, thiazolyl, imidazolyl,
pyrazolyl, triﬁﬁgm%érqgﬁﬁxﬁf}b%ﬁiﬁﬁml? Bﬁfilﬁ?ﬁ}lg‘ﬁ%fd&m?Mr%?ﬁ%‘?ﬁ@é’zm,%éﬁhiazolyl,
isoxazolyl angitefrazp!y M, 10 [0868]-AhEteIocycle group, whether alone or as part of another group,
can he optionally s ituted with one or mare groups, preferably 1 to 2 groups, including but not
it to, -C1.Co RO HNYIDoEs. 5 S AACREERIE (6 (ECR RRIHLD-(C2-C8 akenyl),
-0-(C2-C8 alyryykptidsyhrCidyRindI6HQIRY QIR idBMN RN EAMHRF o HHPINR)) 2, -NHC(O)R,
-SW, -SO3R!, S(0)2R’, -S(0)R% -011, -N3 , -NH2, -NH(R’), -N(W)2 and -CM, where each R'is
independenﬂf‘séfgéﬁﬁ??%%O%P%TW%&W@@%@%%& -%@8’(&9&%%?%’9%% wherein
said -0-(C1-a@igbtyhindir{€AtEh @l kemino sPelEi40§ Bikiny) a $pdcER altiden02-£8@bs®)yI, -02-C8
alkynyl, and -ar ggrou%s can pe ftgsther optionally substituted with one orlmor subsg’gents including,
but not limited Eﬁ, CEPEEENE EEH EAGH 2S CH MM EQRIGBR 8 PLE %N, -0-(C2-C8
alkenyl), -0- {fapa@@abatay hmraoylo sl 06 (d) i th HRNQRY (e C(OINIBDS. , AG IR 3rC(0)N(R")2,
-NIIC(0)R", -SR", -SO3R", .-S(0)2R", -S(0O)R", -OH, -N3 . -NH2, NH(R"), -N(R"2 and -CN, where each
R" is indepeﬁﬁ%‘?{ﬂﬁg’s ?é&@&‘gr%lh%if?é&zgecé)%{lﬁ?ﬂ @&%ﬂ@?ﬁﬁ@w RN, or aryl.

[0069] By waymifexa0uydeSpna hblilibitdtiboraarh eiebandsd hetsrogyrieschantedanded at the
following positians: pqsitign 2, 3, 4, 5, or § of a pyridine; position 3, 4, 5, or 6 of a pyridazine; position
> a5 or 6 o By aiss ahdhae e e e e B Sl S PP Euran,
tetrahydrofuiateridiwfoiamdhiopbaneh pyyeote by tetrehydiopyfridliecpssiion dolpephdef an oxazole,

imidazole or.thiazole; position 3, 4, or 5 of an isoxazole, pyrazole, or isothiazole; position 2 or 3 of an
iicine. poSN PG dF i 1SRRG BT 1ok T AR5 et A HEIE of positon 1.5,

4,5, 6, 7, or éhbadyjseduirolike. Still more typically, carbon bonded heterocycles include 2-pyridyl,
3-pyridyl, 4-pyridyl, B-nyridyl, 6- pyridyl, 3-pyridazinyl, 4;pyridazinyl, 5-pyridatinyl, 6-pyridatinyl,
pyriminyt 4 oy e R ARy R By BT Sy 6.
pyrazinyl, 2-thvazalyin dldhie? olyheoiibtindaroly eukidOta] Aypwhyrgbaxampidoandonatghagation,
nitrogen bonded heterocycles cgn he bonded. at position an aziridine, azetidine, pyrrole,
Dyrrondine, 315 G H S e TSI I e D A SR dSofine, pyrazole.
pyrazoline, 2unysadpline uSepyrazolinenquitieridider pipdadiksepriodiaie] thaolgteh driddsirdazole; position
2ofa isoind%wr isoindoline; position 4 of a morpholine; and position 9 of a carbazole, or

[

f3-carboline. ?rl%%' typically, nitrogen bonded heterocycles include 1-aziridyl, 1-azete41, 1-pyrrolyl

1-pyrazolyl, and 1-p(938di¥ik termf0Tddptidnléss tpeermiseaoted; thehte noncartbotyolegt refers to a
saturated or unsatur:}\ted no(p-aronlatlc monoc C|I(:C,eks)l%{;|lc ow)o(l)){(%xglrlcsréng system having from 3 to

. more nucieic acids or.po cplide seque ertot entes or
14 ring atoms ?an% alf combina |8nsy%np(§ SUBCOMDBINALIONS 0 ranges an sﬁem IC humbers of carbon

atoms thereisbsdigeicealihaf the ttingabernshare cafzen @tbpescdviago of olickatibcyalesypeferably

have 3 to 6 ring, atoms, still more preferably 5 or 6 ring atoms,. Bicyclic carbocycles preferably have 7
.15 ring ata L R R e RN 0 g atorns
arranged as @bicpoiadf&]. of §6]6lcsystertheTrecardioartyo tychetjirokedese foramedrfiple, a monocyclic
carbocycle ring.fused to an aryl rin 5% ., a monocyclic carbocycle ring fused to abenzene ring).
Carbocyles 8 eyélr%gl%%zgg%ﬁt/glg@ar Sgﬁ"?ihéa tso?ngxéc.ke m%)(%gf ar hc?ci/ec 1éeélrccg:uopsa,l v{/S%ether alone or
as part of another group, can be optionally substituted with, for example, one or more groups,
preferably 1 or 2 groups (and any additional substitgents selected from halogen), including, but not
limited to,



halogen, -C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, -0-(1-C8 alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8
alkynyl), -aryl, -C(0)R’", -OC(0)R’, -C(0)OR’, -C(0)N112, C(0)NHR', -C(0)N(R"2, -NIC(O)R', -SW,
-SO3R’, -S(WORMKIMRY, -OH, =0, N3, -NI-12, -NH(R"), -N(R")2 and -CM, WSa/&240$/1R9334
independently selected from H, -C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, or -aryl and wherein
said -C1-C8 afkib a6id-6:Shade e ieddaBrbaslbpiinsr htleRrabiy bvith+{ ce-63 alkanyby -0-(C2-C8

alkynyl), and -aryl groups can be further optionally substituted with one or more substituents including,
but not limitdt' ¢, CEHELMRPCA7 TR MaaAfIdEr s ane HAleHide R CEeePREg akky 1), -0-(2-C8
alkenyl), -O-(zzirfo®atkyayhiodr Bk nGdRIRde BERNRS afe IR ompARN 1hhenGEINHR inC(O)N(R™)2,
NIIC(0)R", -SR", -S0312", -S(0)2R", -S(0)R", -OH, -N3, -NH2, -NII(R"), N(R"), and -CN, where each
R" is indepefffchitty SoIcIsr roRTuRic Y &5 siRgT, ampssidiketigicsrnrdieatidngt BF -aryi. [0073]
Examples ofcgiengexaliscashacylin shbstibgntedneiide teyCiRP s uiceb v e clopantyl,
-1-cyclopent-1-enyl, -1-cyclopent-2-enyl, -1-cyclopent-3- enyl, cyclohexyl, -1-cyclohex-1-enyl,
-1-cyclohex-Rogiin- 118G ABHERt AdERYTY %YGH%;S%IFW&EFFBB%ES-ES-%%B%%&?SM@“
-1,4-cycloheyagienytat bekigyeihariadiemd sshbhcsy cleheptalsiany —andrekaieagtadienyl.  [0074]
A "carbocyclo,” whether used alone or as part of another group, refers to an optionally substituted
carbocycle it U/ tRIRhE QNS dRMGEARRINS ,Pﬂéﬁ\?é’dbﬂil]t%)réﬁlﬁ?}a‘ﬂ‘}f two hydrogen atoms

from the samm@@dmﬂiﬁa@nmag&m@m&ha mﬁer]@@[pocyclic ring system). [0075] When any
variable occurs mogg thﬁ: gne time in any constituent or. in any formula, its definition in each

occurrence is indepdfidght B i PefHRiA L EYIgHifr . B bR bPEBLGHE AR Snd/or

vahriablt_as é}f%)ppé[%i&gib&Q@defﬂ;}bcthvh@wﬁbiﬂfi@q%éﬁ@wE@sﬁ&@&ﬁfﬁ@%@lﬂﬂ@ve at %m? 6]dU nless
otherwise Indicate context,.a hyphen (-) designhates the Int of attachment to the pendant
molecule, ACULRRN CENb o B BRI 1ecS8 Ao Yeredo  C1-Co
alkylene radisainasslefinsd raineatieredn, theqakkyene sadicalis Brachedity thedeendantanolecule at
any of the carhon atoms of the alkylene radical and one of the hydrogen atoms bonded to a carbon
atom of the &W%ﬂ‘éﬁ%ﬁ%ﬁﬁ’f% éé‘aétg%?}%'an aryl radical as defined herein. ~ [0077] When a
particular group is '[Hedelitsadildhat @otieroai iaveaane of metesekstiuants, pieferably from one to

five substituents, maore preferably from one to three substituents, most preferably from one to two
SubsttuentsPTAEPRITe ) SSRGS 40 GF SSOLEHSER L PRS0 R BBber generally
have any nuspbeéifiedl pebistittagaist selected iMomibatogrit. 40 thipsthabacesiebsitivted are so indicated.
[0078] It is intelzr;gded tgat the definitio(isg %&ftituent or variable at g particular Iocatiﬁan ina

{5

f an
S YK S Bl A S BT T S TR RSB0 St substituents

molecule be’
and substitutisin patieoishemibe ednspoionds;of-thiB yriventoexeaipke salsctedily @ie of ordinary skill in

the art to provide compounds that are chemically stable and that can be readily synthesized by
tochmicen RRSHHITS 198 RS O e A0 ATl pence hen S R
amino acid sequence is at least 50%, 60%, 70%, 75%, 80%, 90%, or even 95%

identical, or conservatively substituted, to the second amino acid sequence when
compared to an equal number of amino acids as the number contained in the first
sequence, or when compared to an alignment of polypeptides that has been aligned by
a computer similarity program known in the art (see infra).

[0041] The terms “substantial similarity” or “substantial similarity,” in the
context of polypeptide sequences, indicates that a polypeptide region has a sequence
with at least 70%, typically at least 80%, more typically at least 85%, and even more
typically at least 90% or at least 95% sequence similarity to a reference sequence. For
example, a polypeptide is substantially similar to a second polypeptide, for example,
where the two peptides differ by one or more conservative substitutions.

[0042] The determination of percent identity or percent similarity between
two sequences can be accomplished using a mathematical algorithm. A preferred,

non-limiting example of a mathematical algorithm utilized for the comparison of two

10



[0079] Protective groups as used herein refer to groups which selectively block, either temporarily or

permanently, one reactive site in a multifunctional compound. Suitable hydroxy-protecting groups for

use in the pPEQS&PI#Etion are pharmaceutically acceptable and may or mB§THBSHEREB3 e cleaved
from the parent compound after administration to a subject in order for the compound to be active.

Cleavage is {hqauhenarmahiesiahelistranasass withindhe dudy: By dvexy pretesing groups are well
known in the art, see, Protective Groups in Organic Synthesis by T. W. Greene and P. 0. M. Wuts

(John Wiley %7@%@@6@6%&%%86%%@8%%%& lerttehtrilVid etitéty dnb'¥dr all purposes

and include, Jgr5@x3r99ie, edlier (@-aleaihethaisoanstaiyliatbers NBlILAISY Jfer RXAMEE,
dialkylsilylether, trialkylsilylether, dia?kylalkox;sil Ieth‘eer}t ester, carbonate, carbamates, sulfonate, and
d

phosphate pPER8EIRY YrolisshExaithte D8P nyafded B é%kﬁié%‘éﬁBs Blcroie nyeletidRot limited to,

methyl ethersgneth@xmetpd eiheedath b IRBERY T ehehathheayidimethisidiknethexymethyl ether,
benzyloxymethyl ether, pmethoxybenzyloxymethyl ether, p-nitrobenzylog&ethyl ether

onitrobenzylBXGHEhPPEFRHIASHEERTH BRI LA R BERIF, agif RS Wré?&‘?g},of-butoxym ethyl

ether, 4-pentgrylaxy BERWTgihesislexymettul sthesfdrmeathoryehsnmesiyehiarm,
2,2,2-trichloroethoxymethyl ether, his(2- chloroethoxy)methyl ether, 2-(trimethylsilyfletho>§ymethyl

ether, menth§ne Y ,n@%}w %@hmﬂ?&?lﬁ-ﬁ%mﬁ%%?%ﬂéﬁﬂ“ét%ﬁf%?m 0
methoxytetrahygsathinpybaaiy @ithgsd Atiaeihaxy feirabypeethiamuat Stirp oS BIOXBIE can
1-[(2-choro-4-methyDpheny11-4-methoxypiperidin-4-y1 ether, 1-(2-

fluorophney P RUHEEHRR AR 1. D1 St O NI A BtaRy RGP ether.
tetrahydrothigfisiaayhethepssubistitetechethideib gesrstahastdretaoxethy Bidietetects
1-(2-chloroethoxy)ethyl ether, 142-(trimethylsilyHethoxylethyl ether, 1-methyl-Imethoxyethyl ether,
1-methy1-1-BEFANGLOBAN P EREF Y SRS T Ul EI?}X&‘-@?‘H& &Wé‘t&%ﬁﬁﬁ@@ﬁ%l-lphenoxyethyl
ether,h2-trimguhmlisﬂyluetMBmmﬂ@gi@m@Hhéa&g&mw@@%{%ﬁﬂ%m,ﬁsw&g@m@l yi;]ﬁﬁwer, i
p-methoxypheny er, henz er..p-methoxybenzy| ether 3,4-dimethgxybenzyl ether, trimethylsily
D o o SR N e TS oot i F IR SR FEmL iyl ether.
dimethylhexylsityl &bl irbikyddimetydsiyt ptbrireiphenyimethylsiyheloert benzoiannate ester,
acetate ester, chloroacetate ester, dichloroacetate ester, trichloroacetate ester, trifluoroacetate ester,
oy e A Ol RS LA LA S BA S oetor. alky
methyl carbwfidte, GkRIOSoPenyIrsathylcaraniate ialkybgibydeaibanatie AN p2adratrichloroethyl
carbonate, 1,1,-dim 1-2,2 2-trichloroethyl carbonate, alkylsul foliate, methanesulfopate,

o e S YA ST TGAE S G AN IR LT B o DBl preferred
0o s PNOHS. 2 ((OrI015. wheran Ra s Cr e k. C2.Com alken

- a, - , , a - ,wnerein xa i - a - alkenyil,
3020 IO b5 R o ST BER KOOI 8 A S o2
alkynylene(caddicyeit hleChtdad Ofar sk qiehde 20 ik ene (aiyd), HCReCR20aatkaryteiac(aryl), C2-C20

alkynylene(a 3@? -G >0 alk (heterocycle), -C2-C20 a k'?k lene 2 ergcycle), or -C2-C20
alkynylene(h% e oAé é?%% é‘}ﬁ%q\sﬁa% ée?ﬁflf,l aeliftifrlly °3 i/sna)l}?,cIi a 8)%8%%,£ ﬁén@ﬁéﬁé’,}‘a&d’] élkynylene
radicals wheBiescald0s o, aspBAST Ardetoebeddn Pers @plicd allyrsuhSittiBse @ with e Aedrdore groups
independently s I,;s&?&f o%h.sa&%gq.r{?olg%cle radicatllslwhtethelila{onte ras I%atr.t otf ang[ther group are
optionally su Stithted With oné of more grbupg fﬁ&ecﬁélnr en yl%%fe% &4 from'A ,15}5}&/5%/ radicals
whether alonpcedad partaireinothktugral) piartan ptiginal ynsthbstitoted weithesbeiop kron@gedups
independently selected from.A3, and said heterocycle radicals whether alone oy as.part of another
group are oo LRI SR e B B LR th BB SR TECE TG A, Al A2 A,
and A4 are asidetineedxheriakd. kihbedntibedytd N og Conjpigatin seqie08s) themmathod$ described
herein encompags (e Lee ofan anthedy.dru conlugate compaund n.combingtion shetapy for the
treatment of HL. "t R antbo y-drug conjugate comp%unc]i or use IfiRe present invention comprises
an anti-CD30antihotheridescaiptantibbEh 1A ppecifatatty Hindsgo CD30, linked to a drug moiety. the
drug moiety js of he aurstan ips el have peen shown o nicrlere yith mjcrotubule dynamics
and nuclear and cefiiiar division and have anticancer ac vity. uristating of the present invention bind
to tubulin anthexprratay tetexicbyr reyeastatic effect on a llL cell line, e.g., 1.540cy cell line. In some

embodiments of th%qwﬁs[l]?hienvggye n, thtgylrist%tgg C%rlal IS C&E’J%%at%‘é la th%aﬂ{ll;u%%sgh%ntibody via a
linker that is cleavable under intraceltiar condq‘lff‘l%ns, Sdckrihat cleayage of the Tinker releases the
auristatin cofipdGid\ from dheaiminodydiydhbehraddipgons envirohPiéndlenyds dtermeimbodiments, the
linker unit is%}%t, ayable and the drug is released by antibody degradation. [0081] There are a
number of different assays that can be used for determining whether an auristatin or resultant
antibody-drug conjugate exerts a cytostatic or cytotoxic effect on a IIL cell line. In one example for
determining whether an auristatin or resultant antibbgdy-drug conjugate exerts a cytostatic or cytotoxic
effect on a I-IL cell line, a thymidine incorporation assay is used. For example, I-IL cells at a density of

5,000 cells/well of a 96-well plated is cultured for a 72-hour period and exposed to 0.5 pCi of
IHH-thvmidine diirina the final Q hoitire of the 72-hoiir nerind and the incornoration of 2”11 -thvmidine into



preferably less than 50 or even less than 10 ng/ml on a Hodgkin lymphoma cell line, e.g., E540cy cell
line. [0084] Methods for determining whether a compound binds tubulin are known in the art. See,
for exampleMANBY/ 48467 Anal. Chem 2006, 78, 4390-4397; Hamel et al., NPSTEAHZIOFAE R bcology,

1995 47: 965-976; and Hamel et al., The Journal of Biological Chemistry, 1990 265:28, 17141-17149.

For purposes of thqgugseAkin¥RNEGRihE s elathe alinikal 3 carepoyttieduliim gan be determined.
Preferred auristatins of the present invention bind tubulin with an affinity ranging from 10 fold lower

(weaker affitiQBRHS: fHd DiRRG DFiRfETRARAAE B -tibiHRs Foofy T 46HParelRGH 1D fold higher
(tighter affinigy)etham e dbrding Aty ohMYAE ORI EHe BMEGIRDITRatme RQ8R] Some methods

of the present invention encompass administering the antibody-drug conjugate compound and

gemcitabine ST HHE (UAFAEIRI G- ASTERAF [Phiphmierity of pobdBpeRnibrdnaer of

4-amino-I-R2RuffroaRR) o3, Bedjibueyasiréngiexy2; fhyaxyioatby haxeranow i Tine imidinc2-one, is
currently marketed under the label GEMZAR" by Eli Lilly and Company. Gemcitabine, an analog of
cytarabine, 9Py RFA L MMEEEHSING HAlRAd e LR Hemonstrate a broad spectrum of

activity in HE. [@087] the: peasenhinantiamenaompassereeamiTation theragnwihian
antibody-drug conjugate compound, gemcitabine and optignally one or_ more additional agents, e.g.,
anti-cancer & s?ti%“iu%ﬁﬁ@VEH%ﬁw%‘ﬁwB’F%%réﬁﬁ}8‘h@%?ﬁ§??fdP &ARIFRE, SREPMBIR ¥t dibrelbine,
dexamethasenreceisplating, ancheaxand pisini i aldbngroegy) ated #posnalaaxoaaiein, can be
administered as part of the combination therapy (e.g., GVD regimen). In some embodiments, however,

gemcitabine SHFBE A&SHT LM SHHRAbh SV L R A mitiSr e A aRY SRS BrBiRation therapy

with the antibeehtchitigiedngigate sempaidndi-amexampleatvysaprshRnmiedinentsitd¢angone or more
cycles of therapy, gemcitabine will he the only chemotherapeutic agent administered as pan of the
combinationW@?QWﬁﬂﬁ%W?ib‘ggﬂﬂ-ﬂPﬁB%ﬁTﬁ %%n%’&ﬁ?&‘?fﬁ?%ﬂ?ésgﬁfﬁd’cﬂhents, gemcitabine

will be the orbhsidtireanaarageat atministered as part of the combination therapy with the
antibody-drug conj compound. |n certain . embodimen ,,doxoru%icin,.or, ore specifically,
pegylatod lposoma b LRGBS GESAHEANY ESERIBEN e o EORR A3 W by In some
embodimentsevistsiieds) igatsrthdoxempysifiony, vinboelbnesarorpagylated lpasoniad degnibicin, will be
excluded from the combjnation therapy. F.Doxorubicin, ble cin, vinblastine, and dacarpazine
thorany (SRS HBH B EHb SHLAR TSRS EACH R SR AIGKER 05 55 dibodsrug
conjugate camipaine Ahshacizesseherapryticiegione alkh gioxespbisi, dloamypiobldabklastine, and
dacarbazin as combination therapy for the treatment of Hodgkin lymphoma. Currently doxorubicin,
pleomycin, VitEIRERES H P SR SAST B A BB S BBl apevtic regimen
referred to asphidMiaceuti¢a0@2biipatHBM b ehbenothefapyoeghaendscativsntlyccopsislered the standard
of care in the,) Iinet trggtment of HL. The A@/% ch m(é[%h rapeuti re imen isélti/]gcally administered to
patients evelJ NBIGRRETE £ YOSk S SHERAS bR S 4 SO of the four week
interval, patiesispatadrsatéahivitie2.mg/m2 doxorubicin, 10 U/m2bleomycin, 6 mg/m2 vinblastine, and
375 mg/m2 dacarbazi 0090]..t he present inyention encompasses combination therapy with an
antibody-drug conj@qg]cg%ﬁg%dﬁl 0% ?‘ﬁ%‘f&iﬁ B\fgeocr% %%rfl?/}lﬁ%laas?t%sgfi and dhEat %&itﬁ) (e.g., ABVD
regimen) andonhianaby dreeapy mesasatidilimoahagltis cengbi@nivtanagemgeriis, togktdéngo
chemotherapeutjc agents. In certain embodiments, however, doxorubicin, bleomycin, vinblastine, and
cacarbasn W 0 A PR e S S A o B A L e OR e Bhbimation therapy
with the antiibddyigdriig conjugate oonmpaivrdtcFarcexamypteslinisoinoe dindnodiimentsytdursng one or more
cycles of th the ABYD regimen will be the only chemotherapeutic regimen administered as part
Ot the combi aEH AR T SRy e RO Lo e T S D diments, he
ABVD regimiareiil kb ecthetondprabincdmc dreraginvesu kdaitistarediasop dit ahtiedpaiination therapy
with the antibody-drug conjugate ¢ ound. In certain embodiments, doxorubicin will be specifically
excludod ron B te LR 1 A T R T Sce bomyoin,
vinblastine, adohulagearihizipetMiOe206040U8H6IRCT /AN ADAROTIP 2dh GhSyneegisaifferd0091] In
preferred empodiments of the present invention, therapy wit Epgan ibody-drug,conjugate compound
and the cherc#c%elrlgﬁléuaﬁtcr%r%gé sescﬁ'rcge{glggeaas%/bn%ré?s |ce}g é.{c |nt t éth rreagérlr%é%%l&‘ﬁ%é g%en lymphoma
in the patientwbsysectiveceimthertérwilkhe ergygmred pyargisticléffeat thehenthmsed theconaection with a
description og Qg eDf{iﬁ:atllco\ﬁ(#; & comvg)it qati nrgf agents, %f%%% a,(rl% e %‘érﬁ%heeﬁep&t ofltehe combination
which is greater than e ec'fl%fedtlc &d Irorh a sunT of the effects of the in |vi8ua]flggents.
Accordingly,athe présenhine nfi cheemtiborhad ses emibgalicreemip evindraid/subje cis credteittheith both the
antibody-drug conjugate compou c?a d the chemotherapeutic,drua(s).have significantly better
reatment o B Y e or oty the
chemotherapeutic drug(s) given the same administration and dosage regimens The present invention
encompasses embodiments wherein subjects hava better treatment outcomes than would be expected
from the sum of effects of treatment with the antibody-drug conjugate compound alone and the
chemotherapeutic regimen alone given the same administration and dosage regimens



[0092] Methods of determining such synergy are known in the art. In one example, syngeneic (same
gene line) tumors are harvested from donor animals, disaggregated, counted and then injected back
into syngen®© @AMEI3Ain) host mice. Anticancer combinations are typical{ THeR M3t some
later time point(s), either by intraperitoneal, intravenous or administered by the oral routes, and tumor

growth rates and/orgoy8ivahardsietghmined s somparad ta s nibaaiasicaniteisandrcontrols exposed
only to one of the therapies. Growth rates are typically measured for tumors (I:erwing in the front flank

of the animal, whert438 rbenaRbiryiiame HERHTE WAtV AR GramNerdaTiits e Eimate of total
tumor mass @spHIRE phegytimaitR reach a predetermined mass (e.g., time for tumor to triplicate or
time for tumor to quadruple) is then compared to the time required for equal tumor growth in the
control animals. If tHE’ﬁPE RPRERViRE e dstetAtin@be %S stRdF R R RaRHdSted with the
combinationgheryais edaiethan the value obtained from adding the time to reach the
predetermined mass for the animal treated with therapy "A" and the animal treated with therapy "B"
(i.e., each therapy 2978, The LhHbiKLRSs tRerapy el stfidphssieertidmigic effect. In
another exagpigiithe time to reach the predetermined mass for the animal treated with the
combination therap gs(ig]ht not be greater than the value obtained from adding the time to reach the

predetermined ma thBeRiRartRRR it HHE QAP AN SHIRAS SR &NFRIGEY with therapy "B";

however, angthgiomepRiEEd eHentRf ieeRMBIPALRNY Which is goealed thandhné psadicted from a sum
of the effects of the individual a%ents-is sufficient to identify/determine the combination therapy as

synergistic. PEFEXSIHIEA the QUMD e i D61 EXLpEHh HRIR I AR LS AU P IMtChe

combinationttherapy dseatendnanghg surpioé tenn)whereaheld ahia yesponspsrtrbeach treatment
arm alone, the combined therapy provides a synergistic effect, A durable response (DR) is defined as

the absence BFHEHERIA RARSIOR: thee AithatdirecPAnGilerRiont the 9T e dHEB 38 -drug conjugate
and gemcitaipie Qnytie dsiho clyodivighcasjiigaienas giha R B YEddiagisvenarefadeisiaigresiin such a
way that they prqvide a synergistic effect in the treatment of HL in a patient. Administration can be by
any suitable Eegﬁ%\}%%utﬁﬁtl?ﬂglgdn% SRR BV BE the SiPé)al?ﬁ]e]r%QﬁE?fﬁc effect, i.e.,
synergism. |Imgliefesiecheonnadime s sthie anékochyndrug awniugrla Goomaundast g eilabine or the
antibody-drug Ql%iugate compound and the ABIVD regimen rle administerzd during the same cycle of
therapy, e.g ORTThY GRETVRIESF SRIIRT OB L 2 SAMSE G rIGH e BICHHIES A8 B R
antibody-drugtoding eiccesinpatinchandede spacified shrmealhaapetiit gdis)satea@ministered to
the subject. In some embodiments of the present invention, administration of the antibody-drug
conjugate caMPboht! il Be 4t ?dﬁh%"tiﬂ%éﬁﬂ%t?%%%ﬁ%ﬂ’i&%%ﬁé%@é’?&?if[&?éﬁ|%°t‘81lEPé‘ ent with
gemcitabineia¢linEnaBYideit@imend ikttisegoatiiaihs e gnpounsdiaie ingioie chepoatiisrapeutic
treatment, e.g., less than 2 hours prior to,chemotherapeytic treafment. . [0094] 't he dosage of the
antbody i AR IO BR BT LTETS Lo A, AETE IS8 LB on frequency of
administratiaadib Retppesemuifviestitofo cantsitipl ates pnido thelddigeatinjagafericaemippetad delivery once
during the treatment cycle or by a split delivery. 0095] 't he present inyention encompasses
emboniment UG I E Ly B S TS S KGR SRR re i 8 Bbse range of
0.1 mg/kg toa2id addikonofalineasdiject' sddidynwelighiredidiosealds Aanalkotgahi8 cogdkgiohthe subject's

nd,inorganic ¢outiteripns. and inclugi zwterolfor \\ if a compound .
kg of he UL EE B B IRt b Aot AR T 3 R B e L ERBO 4y weight per
dose, and 0.&sgikgdovitimgikgrahtite subjeciembatly weightpar dosetefthemianyeshare encompassed
by the presesnat irévoen&'i%nr%rsl [oan% ?&th?éé g{:%fuge theud ilrrtlec ! 1SU|Eie ; L?Oa%g The present invention
encompassesrf}eafmenff schédued Whierdin the 108! cﬁ)s:age of the 'an |%o&y- fug conjugate

compound, ackninistered, tidi s patsntwiiinkludink begdoikcexdmigleatt Inmgdgdedvatgskenid.1 mg/kg to 4

mg/kg, 0.1 ”ﬂ%‘r‘ L0 Snlka o Bk Eé%(a%ts‘? S O¥Ke ohine SHE’F%E%E’%Q%( Wt oyer
treatment cycle,e.g., a 3 or 4 wee tim period. Th'some embodiments, the 10 al osage of the
antibody-drug@enieigate wohhpdasdiadministerec tolagquateoitwitbmnthlpdefdreesammple about 0.6 mg/kg
to about 5 mg/kg, about 0.6 ma/kg ta abaut 4 ma/kg, about 0.6 mg/kg to about 3.2 mg/kg, about 0.6
ko 1o aboL T ke B B o B e ] St Al Pt cycie.
e.g., a 3 or 4wilkeichinke qperigdicinrstireaentd odinoe ntsththebdes digenwik.pe sdbouind/6rmg/kg, about 0.7
mg/kg, about 0.8 mag/kg, about 0.9 ma/kg, about 1.0 mg/kag, about.1.1 mg/kg, about 1.2 mg/kg, about
TS ko, At R R RO S P T SR B TS ok
about 1.9 mghdydibgutizmyg/ig, dloetiBrinsmy/idgnaibedtad®eg/kg, about 2.3 mg/kg, about 2.4 mg/kg,
about 2.5 mg/kg, about 2.6 mg/kg, about 2.7 mg/kg, about 2.8 mg/kg, about 2.9 mg/kg, about 3 mg/kg,
about 3.1 mg/kg, about 3.2 mg/kg, about 3.3 mg/kg, about 3.4 mg/kg, about 3.5 mg/kg, about 3.6
mg/kg, about 3.7 mg/kg, or about 3.8 mg/kg of the subject's body weight over the treatment cycle, e.g.,
a 3 or 4 week time period. The present invention cogtemplates administration of the drug for one or
more treatment cycles, for example, 1, 2, 3, 4, 5, 6, or more, treatment cycles. In some embodiments,

there will be periods of rest between one or more of the treatment cycles. For example, in some
ambodimente there will be 2 nerind of reect hetween the cecond and third treatment evvele hiit not the



[0099] In even other embodiments the antibody-drug conjugate compound will be administered every
two weeks in a four week treatment cycle. For example, in some embodiments, the antibody-drug
conjugate c¥HFI0HHIMbe administered on days 1 and 15 of each 28 dayRtdaHoAs/8Y2I84 In some
such embodiments, the dosage of the antibody-drug conjugate compound administered to a patient

with HL can be, for[ggan)0ie; &ddRad, topRameiAkeu @41 adafastdeika Ok foaikeaiaides ma/kg, or
0.1 mg/kg to 2.7 mfigfl“lgég of the subject's body weight over the treatment cycle. In some embodiments,
of't

the total dosSg OSFTISEEPRRULS BRI AR BRI RAHRR s IR s by ataktingif L will be,

for example @bt Qe Madecio BRApRMH ke RRWLAGIMAKE: paRM @ Malt, 8REME0.6 mg/kg to
about 3.2 mg/kqé about 0.6 mg/kg to about 2.7 m?/kg or even about 1.5 mg/kg to about about 3 mg/kg

over the tre3RhEREgdR. TS & SRERI ATl IR E N Besugbat ebmayRERbRS Ut 0.7 mg/kg,

about 0.8 mg#kanrRbaE QO Mgikeesainitshd Mo keborlhabtadidsmadkencaeut thé mg/kg, about 1.3
mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7 mg/kg, about 1.8 mg/kg, about

1.9 mg/kg, aﬂ?f”d@é“fﬁ@?ﬁ@%bﬁﬁﬁ?ﬁ@‘?@% Sinebhuli BORRRY AR BEB P RIGHRYS QA 2.4 mg/kg, about

2.5 mg/kg, ap@itt b ymehkeb Bl ongikgaRRobs @ b ind/ kenakn vb ZeQamelkofahosé s ma/kg, about
3.1 mg/kg, about 3.2 mg/kg, about 3.3 mg/kg, about 3.4 mal/kg, about 3.5 mg/kg, about 3.6 mg/kg,

about 3.7 m{PKY, BEE 9?8)5%87%38%‘1[f‘le1:s%5l‘?]§%11‘“§]808§f grgnEBvRRhReRdgkitet By cle. In some
embodimentucligdnassgacefierantinachs-dieceanjyugatesaofareund wih grosratide 0.1 mg/kg to 5
mg/kg of the s(L:iject's body weight, 0.1 mg/kg to 3.2 mg/ksg?)y?the sut;ject%ﬁt?ody weight, more typically
0.1 mokg to"3 g M BRSO & BAHBANYG 19 PGAYEPREIR ML 228 HHfkg, 0.2 mg/kg
to 1.5 mg/kdacidnguky 40 de&id) ki oHi0, Sucrihid, gkgi Qs thaisubiasd snhorly taeiglt eirddays 1 and 15
of each 28 day cycle. In some embodiments, the dosage will be about 0.5 mg/kg, about 0.6 mg/kg,
about 0.7 m§Kg UBRABE nRHGC bSO BT AT kP B TU6 R RG ST S ﬁ‘?éﬁ(’é]}cabout 1.2
mbg/kg ) aé)ouh%fanﬁ;nigékga@@@xmﬂegzgig/ kgnaha,ubéu&qmlglwi:a@mﬁt&&m%ﬂfgc,aélﬁafiel.7 m[%/lkg(,)]olr )
about 1.8 mg/ the subject's body weight on da an ea ay cycle twi
e reacily agAAARE) LS SHEG I HBGTIAE ot B R IBOR 5 SRR EG Gt doses or
frequencies piepaiadnistiatigidvdbahprayidatbartesied heyapeircirifaet argisebakie fathuge in the
present invention. #010 Administration of the antibod%/l-dr con{#%?s’i compound and
gemcitabine GEAB & TS AR 8s Wral e o S H A AR S SRR A ISt VI the desired

thereapeutica@iff¢icindthiebpsesect imventiomn cideporpassas, daiexample, embodiments wherein
gemcitabine is admipj eekly for.three consecutive weeks in a four week treatment cycle, e.qg.,
o aye 1.8 and 1UPA DU EATE RTHEod VB AU e paL S B
embodimentsrwhekgiaddericitabioa i acininsterboutwadintesi?@datbveskileatmsnt cycle, e.g., on
days 1 and 15 of a 28 daéﬂ(?/d% Tg%i[%esent invention §ncom ass?%,) for anﬂ)ple, embodiments
wherein genfGTABIHE RS AR ATEREPEE WIS RS TANS ThALE ek trOathrsht &6, B days 1 and 8
or day 1 andifi&eifi g Rittoifrgraytieuin soabewrBkaditrentsof ki pestintddy@xtiaipledafinistration of the
antibody-drug.conjugate compound and gemcitabine will be on the same days, e.q., on days 1, 8, and
LRSS B o AR s b ek ST e Bb e

15 of a Four'week cycle or on W AEETof the
present invebtigh, agenityis2agionydf theatylilbaye tiylePcontylgatkeggmpdiepdyBndageyheitabine will be on
the same and/or differen s, £.9,-the antipody drug,conjugate wi administered.on day 1 of a 21
day cycle an%oﬁ?éﬁw%'i aeﬁ?/rig\jvxmébﬁ a ?%?ﬁ?sﬂé?éncféw ESE}P Tghg' o Eﬁ%@%ﬁ“&%@ {Egeé%y?hd%'Zl day cycle. In
some embodienghts;Hie/BitibedyyHipeaoyljiyateticdpmmnng ahchgylctabingl yaHmeladibinistered on
the same days and.gemcitahine will he,administered followi mpleti f administration of the
antibody-dru%eré %]l%gg%&%?ﬁgjpﬁé“ H(3i%’;’leéfi(rgerzn Wi ygé%bal%in%r%é}%§%ggeﬁ%§%%%ﬂrs following
administration of thed@sdipadlyytpugupenjuigaber elgne30 miputest tollahingradpicistbation of the
antibody-drug conjugate. Alternative treatment schedules are enc ssed by the present invention
2 long as R SIAt SR A 2 o AR LSl b Rk g 8PS Rbine will be
administerechddilewelbsobstentiytincicated firmtin o ton tHednehtraanttalol Linited lovwdnlrehigher levels

than those ¢ tlyindicated rt.for the t t of HI, provide c e provides the
desired therggéﬁj{}fé &f (eh((:f/a} %rdr%%éqﬁer%nat%%q}f égzggﬁ]sir%gmé% _i%rc}(ij{jgée, %é%%p?e&%ése wherein
the gemcitabiBEnéR e (© adhinistaPoN ARALGOINERITY) - MEKLI (OURT etk ate’RldBSe Embodiments of

the present invention i (iig th g@ue_ in g cigﬁ%i?ﬁt,'s%g inister d%Q a %ose range, of about 100
mg/m2 to ab%%o r%%??n 'a I?J%t ooﬁrﬁgﬁrﬁ%’o abou 515 (SIE n%/r%&fa out' 860 Fﬁé?lm to about
1250 mg/m2isoncapeuntd &Sl redéaiddtoramolt, 15T griky2 af e dnkdmihidthationldpnyartcularly preferred
embodiments, gemcitabine.is admipistered in.a do qf.about 7 to about 1250 mg/m2
at each ad m_iﬁllrgt‘?aatrllgrw l?(l)efrealgosﬁtl 10?05(%;%51 ot %bﬁt@% 2rlrglé rr%@été&?ﬁ?ﬁ%@@ﬁon. For
example, in some embodiments, gemcitabine will be administered in a dose range of 750 mg/m2 to
about 1250 mg/m2 or about 1000 mg/m2 to about 1250 mg/m2 on days 1, 8, and 15 of a 28 day
treatment cycle. In some embodiments, gemcitabine will be administered in a dose range of 750
mg/m- to about 1250 mg/m2 or about 1000 mg/m2 to about 1250 mg/m2 on days 1 and 15 or days of

A 29 Aav treatment cvele In ecome embodimente ademecitabine will he adminicetered in 2 doce ranae nof




gemcitabine administration during the treatment cycle (e.g. 1-3 times during the treatment cycle). For
example, administration of a synergistic amount of the therapeutic agents includes administering the
antibody driyQ@MeE tompound on days 1 and 15 of a 28 day cycle in aPEHYE28PHBBARD.4 mg/kg
to about 2 mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg of the
subject's bodyrwpim;lcgggggp.ézt@g/ggégﬁ% 5 alhg o1t spbiaatiseRpdivieight at each
administration in combination with administering gemcitabine on days 1, 8 and 15 of a 28 day cycle in

a range of aBYtRBOYLsFHES WiHboRR 2BOTHERTPS SRetaditay b 6t ot tig 2 o xebth 1250

mg/m2 at eagh, agdmiRistyation.C; ali8HI7]-Inppbodmentsehike preseot ioyantionwheyein treatment
comprises administration of the antibody-drug conjugate compound and the chemotherapeutic
regimen corﬁgﬂﬁﬁﬁlﬁﬁﬁ’%y‘cﬂﬁlvi%ggf\i/ne'gﬁagé‘%arbgﬁw doXdfdiitik, blePYER Vinblastine and
dacarbazine (ABWRR agminigtratior’ of tke antody-drsg@priugdesempaynd aan begn the same or

different days as administration of the chemotherapeutic regimen provided that administration provides

the desired therdBedicEfece AL Srdsatermeaniidh elidBmpaadedlyseletsd iamribhodiments

wherein the chamotherapguliccisgimends admivisteragyon days 1 and 15 of a four week cycle. In
certain embodiments, both the chemotherapeutic regimen and the antibody-drug conjugate compound

are administered 0150(939;1, Ynify PEeMY Yo P ibdRelrems il eMbodinants, e dRemotherapeutic

regimen will headministesaehen etaysnlchnthdhaofm feumueskcyeland tiecamidaadymisug conjugate
compound will be administered on days 1, 8 and 15 of a four week cycle or on day 1 of a three or four

week cycle. BBt LeRRIRIBALHBEHEBEROARUSRE SHGASER A5 HIE BreRERP e H A Methods of

administeringhg drsgshleamyeim wirkhlastibesnd gagabazion obdaxidnieiad blepmycin, vinblastine
and dacarbazine in a chemotherapeutic regimen for the treatment of Hodgkin lymphoma are known.

Typically, adHiRTStSARH RADAtAZE S UB TR dnfhs UNPASOIBIERFIE 8¥ihistered at a
dosage of 2%ea3g 6N nidhobyei fini ShadiiniStEreehalas 8psagaydfoidupdibiddiilastingols administered

at a dosage of 6 mg/ m2, and dacarbazine is administered at a dosage of 375 mg/ m2. bodiments
ot 116 prese 8 o A GRS AEh e CHE B Ut Y S B¢ Tt BRI rromty
indicated in thepantdayithse HeatyienbatehlE. Emborimensafihafresgninvaiantotluge those
wherein the drugs are ad inisi{r(]ered at lower or hitgher levels.than currently.indicated ip the art for the
treatment of & (ot SIS P PSRRUCHE BRS¢ dPe BT BIFISHRIYP I Y rtain instances,

dosage levelz@afehd regupetyiyhenagmbineduithyhddijenahtierapaitiongents. Embodiments of the
present invergion Iﬂé(’:ﬁdg for ixample, those wherein the ABVD regimen is administered at about the

MTD, maximur toferateld 888, in certain embodiments, doxorubicin is administered in a range of 0-35
mg/m2, 10-30 mg/risTLA1REnGind2dk gaghadipiniskationalemg. ooasdaysdt ansitkd gloa8 day
treatment cycle; bleomycip is administered in a range of 2 to 15 LT/m2, 5to 15 LT/m2, or 5 to 10
LTI at oaGR R PR AL 5 AL S 48Ry S a0, HIE B line 1
administereduy radgeoills@rigienls kdrd/ M2noh <@ eny/ mZadaacbuadnitiisitadion, e.g., on days 1
and 15 of a ay treatmeng.cycle, an carbazine ] ministered in a ran -450 mg/m2,
150-375 mg/zﬁafo%ﬂb?]mgﬁn%g%o%@%ﬁﬁﬁ rﬁﬁyﬁggéfw&;' i"F‘(:fif<j Pa‘{tﬁjﬁ?reg.g.{go(# ays 1 and 15 of
a 28 day trea@ag0h Ry Cclepm)ORed H1aD g n i@ HR o vided) R de sinad ThenRpe8R effect. The
present inventiQn.co ate inistrgtion of the ABVD regime ne o e treatment cycles,
for example,[%B% 3%@ , Or more tte me_n?t) cycles. Wifl%ﬁe&@dgﬁgégﬁ ?Hat[grfl{/ 3’#][?{8 dose ranges
indicated heeath fiRi iseatieyenterthy dekereditim bliéorQy«iR aliuyhlaSthi alkgadcarb&dzine can be
combined with any of the dose ranges indicate ein.for. tr ent with the aptinqdy-drug conjugate
compound p"%g%%?i 4 %é%rgd?ﬁl%i‘g r%%% Sﬁ%(cf\ial(é'e@hestﬁ%laorfédﬁﬁg%beﬁlﬂé%w Ct'.El)'PafO 8] In some
particularly pri&ferybd -exdmples ohithd, pfes€phikeayitiand admityaligtigh @basyraaryestic amount of the
therapeutic agents encompasses. inistering the antibqdy. drug conjugate compound in a total range
of about 0.5 NG 15 Chat S RSt ChE MR T RS ST T about 2.7
mg/kg, abouto).80nGikealitel alouC? AkeraykgCakiy ik ymyg/kd o g uOS(@ gllkap RidoCl- (@e/kg to about 4
mg/kg, about.1 ma/kg.to about3.5 ma/kg, abpu g/k Uyt kg. Qr @Yk about 1.8
mg/kg to abc?&tag]l.%nrﬁ&kg g\%rbéagliyo% }28 %r%f/) trg%ﬂ(%]ﬁe)nt cg)cg%,éﬁlreeép%é??\%f t’ne(zﬁ o@élng sthedule, in
combination-Wit®)adtRistEDINAB VD, alNslaaMRd’ deSRg, sCaeBilesSkomiy' in3k@)&rt., -OHN109] In
some particularly prefer mples.of the present.invention, administration of a synergistic amount
of the therap(}iftl’c ggﬁéhtﬁs\?gﬁé%p%}zgecgzaanrﬁ?m&sﬁr%%e{ﬁgagn?%odillgﬁgegc%ﬁ%'aﬁg?%gﬁpound once
during the tréamelit dycles(allgy].aQ:l(or 2Bedaly eatimelityoytie)rimeytange of about 0.5 to about 2.7
mg/kg, about 0.6 mg/kg to about 2.7 mg/kg, about 0.6 mg/kg to about 2 mg/kg, about 0.6 mg/kg to
about 1 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 0.8 mg/kg to about 2.0 mg/kg, about 1
mg/kg to about 2.7 mg/kg, about 1.5 mg/kg to about 2.7 mg/kg, or even more preferably about 1.0
mg/kg to about 2 mg/kg or about 1.5 mg/kg to about2 mg/kg of the subject's body weight, in

combination with administering ABVD at standard dosing schedules known in the art.  [0110] In

some patrticularly preferred examples of the present invention, administration of a synergistic amount
of the tharaneiritic anente encomnaccecec adminicterina the antibodys driia conitiaate comnoiind three



[0116] the subjects to be treated with the methods of the present invention are those that have been
diagnosed with Hodgkin lymphoma or are suspected of having llodgkin lymphoma. Diagnosis can be
by methodsWRAWP AL’ art, including, for example, lymph node biopsy. ARETASAEATI2Abhoma is
diagnosed, if desired, a subject can be classified according to stage of disease using one of the known

classification schemggsgne tielswalds,slaaineclassifisatian sehsmeds-one.sieh-alassification scheme.
Briefly, stage | can be characterized by involvement of a single lymph node region or lymphoid

structure; stRGEFhehAr SELRRTSRIdN 2Bt b Y ed oMb ynipRYSEE Yegions or lymph
node structu¢es e thensame §'1@Ie&ﬁﬁn&%@mﬁggﬁb&mmsﬁm@ﬁ%?gmﬂg@am involvement of
a

lymph node regions or lymph node structures on both sides of the diaphragm; and stage IV can be

characterizeBUSPaHFGEE P eficHem e vl Arem dioshd b #hevs @sz%raﬂa&éﬁlaﬁd%ﬁﬁ%r tissue

beyond that giesigratesdfavitid e sviHAYY eaphardrdvelvaenid bhendasiapaiiast Evwefers to
extranodal contiguous extension that can be encompassed within an irradiation field appropriate for

nodal diseadty SR SO SHOMIRG S BRFert EQ BRI R IBR IR ArPAsAt A ¥aorable or

unfavorable piegnesik depandingdenihears asenes ©f ahsapes eheastaitatinisapigateres. For the
purposes of the Eﬁresent invention, subjects with early stage disease are classified in Stage | or H

whereas subjEBEHGHR AV ERE R ST deBEEENSr @ YRS AT EEGeLerATrN - fie methods of the

present invegiapheanbecUsed te livat argubjedt slaspifiechinrrnyione af dhgaleur sirges of disease,
including a subject with advanced stage disease. [0117] The methods of the present invention

encompass FE4RnG4 SESRELTONS i R di RS L P AR REGISTAY HeQmtREQYRS for HU

[0118] the meitipgisyalddie Rrasebsinventcelalsal gashbRauses 1o ieausubjpet s wvithiedeeiory and/or
relapsed llodgkin lymphoma, [0119] A su jeTt with refrzgo%Hodgkin lymphaoma is a subject who
(G

does not resj 18-ty Fa kil - the Saiser ¥antd SoMNEh H Yisdd B rogresssion
despite therapy:(0)RIQ12EDORIbjaCWitiHIElapsosNHRIGKD (DmpRoMa iSEGUbjRC] W8I0, has responded
to therapy for at g int, as areqecurence ther progression of disease following
the responsé.s'aER[Olgﬁgr%e’ﬁikh sb&%ﬁle— ére' nt'#ﬁ?‘cén%é@ﬁ o'ﬁfvﬁ)gﬁ%p%[gﬁi\i\t ¥ subject who
harlls r;]revigusdyihee;ﬁgéﬁagfﬁ@nﬁﬁht@Fﬁé%ﬁlﬁs@ &Ejm%jgemagy ABGIMED) J@gdhﬂadgﬂnllwggcé:a otrha subject
who has been treated with both a_First-line che erapy.regim nd/or a saly %&c emotherapy
regimen. Firdl R chdmUtHab haectB Hebr ?éﬁ 64 ﬁ’l)’/ i 6%&%@&%@@ ariple, the ABVD
regimen (Boaigglagna-agt San@yelkgRnCerChraatRevaid82 21l he BipACOBPfiegisnen (Diehl et
al., N Engl J Med 2003:;348:2386-2395), the escalated BEACOPP. regimen (Diehl et al., N Engl J Med
2003;348:23%1%%%,5@8“ ﬁv}ﬁfb? ee%r(lﬁ%ﬁﬁt%{la%%tﬁﬁ?%ﬁWFA?&E%%‘EP&@?@%%@PQ Y, and the
Stanford V regintieyl, ({doraingleinal,, LC0R Dinoy 20000859 7Q-880L Sakvage@hiemaotherapy regimens
include, for example, the ESHAP regimen (Apariciq et a (0Qc0J.1999:10:593- %Zethe modified
Stanford V r“i@%@h (&vﬁfg%agt %ﬁw 3 01@@318:2@@%, Tﬁé%é@g;e?gf%?%ﬁ) tz et al., Ann
Oncol 2003;13(0FNRER 76 7 (OeNVIRI-Be AHCEQIRET) (SRWIHSD AL, J- i) BNGel 109,71 3:396-402,
Fernandez-Jimeneg et Ha Ingi 999:84:1007- 1011), the MIME regimen (Enblad et al., Eur
 Faemato) TE00601 60 E )y L KNS o ecoiNe LT ST ot SOETAAS. 540y, he WE
regimen (Jackkereét@ahml-¢lk Cydiphitryla-20a0; 3AkE61; 5TOC thékidARIregiyhen Hosting et al., Ann
Oncol 2002;13:1628- e ICE regimen skowitz et al., Semin Oncol 2004:31 pl):54-59),
the 1P regimen (U0 LA S ST vl S Eb A RSB R 2597 TRA U Fogimen
(Proctor etalsubstitdt¢dadyhtot 2000p @bd(aaindhe 281323 the daBreghriem @ildskgenhdl., Rome Marrow
Transplant 18)??&23[5?69-9%4 R Hée rAISJHSAirI?C[e%jnéen (g%@%%gguefﬁet é., %[@5_8?5;3%3632-3636), the
DexaIBEAM reglrﬁeny(%.uéaﬁgmi Z@H?t%ﬂ, ancet 20 %r(g | ”:f 9]?( ,I%ﬁd I_Drle Imen (Szanto et)al.. .
Oncology 199bptByieae488H-t0eICN3DP regimen (Walewski eta]., Med Oncol. 2000;17:195-202), an
the MVC regimen (Wierni al., Cancer J Sci.,Am 1998;4:254-260), 122] the methods of the
preserllt invenl;iqc;n a‘@ﬁ?&%ﬁ%ﬁiﬁsﬁﬁgﬁﬁgﬂgiﬁb%% Who had') %él/%fgffrli%%ﬁg?éogaﬁ%m cdeII
transplant. KsitiHGE3B0l kyitiodresp corfGl@8pAntedSD3E@ antilvaciessuitable fondse in accordance
with the present composijtions and methods include any antibody, that spegifically binds to the CD30
tigen. Aot ARSIy R CIORA B SRl T fon ERBRIE, chinmeri (e.0.
having a humaMeoretanhiadigraneynoCsEVAHabIg=aUipn), humanized, or human antibodies; single
chain antibodies; or the like. The immunoglobulin molecules can be of any type {e. ., 1gG, IgE, IgM,

S .
19D, IgA and Igy), 4R [eldnI sG55 dom S| aRd 16425 &P &aBRRlsHimmunoglobulin
molecule.  ard@hdéhkuesiiaiocmiiediBests) themativesly [smManigesihinainaantivody fragment
such as, for example, a Eab, a E(ab’), a E(ab’),, a I'd chain, a single-chain Ev (scFv), a single-chain
antibody, a disulfide-linked Fv (sciFv), a fragment comprising either a VL or VH domain, or fragments
produced by a Fab expression library, or a CD30 -binding fragment of any of the above antibodies.
Antigen-binding antibody fragments, including singke-chain antibodies, can comprise the variable
region(s) alone or in combination with the entirety or a portion of the following: hinge region, CHI, CH2,

CH3 and CL domains. Also, antigen-binding fragments can comprise any combination of variable
reaionf(<) with a hinoe reaion CHI CH?2 CH?R and ClI domaine Tvnically the antibodiece are hiiman



[0126] Exemplary anti-CD30 antibodies include, but are not limited to, humanized or chimeric AC10 or
lleFi-1 antibodies. Accordingly, an exemplary antiCD30 antibody comprises one or more CDRs of
murine HeFWOEEWBPINO:20, SEQ ID NO:22; SEQ TD NO:24; SEQ ID NRGPESHBIHNTPRMO:30 or
SEQ ID NO:32) or murine AC10 (SEQ Il NO:4; SEQ ID NO:6; SLQ ID NO:8; SLQ ID NO:12; SEQ ID

NO: 14; or Sk&-MbidfloM sprmgeMhrdipenis, iha it P38AMibadyieaeiRyigas.eaa/pr one or
more variable regions of murine HeFi-1 (SE? ID NO:18 or SEQ TD NO:26) or murine AC10 (SEQ ID

NO:2 or SE'TERYAD A edbidpsfie 20w tHRMegitescA®B 20 Yrmatit PRRmEEHih SEQ ID NO

correspondsﬂ@ﬁ'gﬁ@md@m@w Tkl AMRbEGCHIE N e LEQTIRE QRAMING AGHD SEQ ID NO
AC10 Heavy Chain Variable Region Nucleotide 1 AC10 Heavy Chain_ Variable Region Amino Acid 2
AC10 He avyTQiﬂﬁﬂ% _;éﬂ @ﬂﬂ}ﬁ Nﬂ&féeotm]é age not limited to, radicals derived from benzene,

substituted benzene, phenyl, naphthalene, anthracene, biphenyl, and the like.

[0062] An aryl group, whether alone or as part of another group, can be
optionally substituted with one or more, preferably 1 to 5, or even 1 to 2 groups
including, but not limited to, -halogen, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl,
-O-(C;-Cg alkyl), -O-(C,-Cs alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R’, -OC(O)R’,
-C(O)OR’, -C(O)NH; , -C(O)NHR’, -C(O)N(R’),, -NHC(O)R’, -SR’, -SOsR’,
-S(0);R’, -S(O)R’, -OH, -NO,, -N3, -NH,, -NH(R’), -N(R’), and -CN, where each
R’ is independently selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C»-Csg alkynyl, or
-aryl and wherein said -C;-Cg alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, O-(C;-Csg alkyl),
-O-(C,-Cg alkenyl), -O-(C,-Cg alkynyl), and -aryl groups can be further optionally
substituted with one or more substituents including, but not limited to, -C;-Cs alkyl,
-C,-Cs alkenyl, -C,-Cs alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C,-Cs alkenyl), -O-
(Cy-Cs alkynyl), -aryl, -C(O)R”’, -OC(O)R”’, -C(O)OR”’, -C(O)NH; ,

-C(O)NHR"’, -C(O)N(R’’*),, -NHC(O)R’’, -SR’?, -SO;R’’, -S(O),R”’, -S(O)R”’, -OH,
-N3, -NHj, -NH(R"’), -N(R”*), and -CN, where each R’ is independently selected
from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, or -aryl.

[0063] Unless otherwise noted, the term “arylene” refers to an optionally
substituted aryl group which is divalent (i.e., derived by the removal of two hydrogen
atoms from the same or two different carbon atoms of a parent aromatic ring system)
and can be in the ortho, meta, or para configurations as shown in the following

structures with phenyl as the exemplary aryl group:

SO )

? > >

Typical “-(C1-Cs alkylene)aryl,” “-(C,-Cs alkenylene)aryl”, “and -(C,-Cs
alkynylene)aryl” groups include, but are not limited to, benzyl, 2-phenylethan-1-yl, 2-
phenylethen-1-yl, naphthylmethyl, 2-naphthylethan-1-yl, 2-naphthylethen-1-yl,
naphthobenzyl, 2-naphthophenylethan-1-yl and the like.
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AC 10 Heavy Chain-CDR1(H1) Amino Acid 4 AC 10 Heavy Chain-CDR2(1-12) Nucleotide AC 10
Heavy Chain-CDR2(1-12) Amino Acid 6 AC 10 Heavy Chain-CDR3(1-13) Nucleotide 7 WO
2009104898V 209(9439%008/079224 MOLECULE NUCLEOTIDE OR AMIN@CT/US2008/079224

[0064] Unless otherwise noted, the term "heterocycle," refers to a monocyclic,
bicyclic, or polycyclic ring system having from 3 to 14 ring atoms (also referred to as
ring members) wherein at least one ring atom in at least one ring is a heteroatom
selected from N, O, P, or S (and all combinations and subcombinations of ranges and
specific numbers of carbon atoms and heteroatoms therein). The heterocycle can
have from 1 to 4 ring heteroatoms independently selected from N, O, P, or S. One or
more N, C, or S atoms in a heterocycle can be oxidized. A monocylic heterocycle
preferably has 3 to 7 ring members (e.g., 2 to 6 carbon atoms and 1 to 3 heteroatoms
independently selected from N, O, P, or S), and a bicyclic heterocycle preferably has
5 to 10 ring members (e.g., 4 to 9 carbon atoms and 1 to 3 heteroatoms independently
selected from N, O, P, or S). The ring that includes the heteroatom can be aromatic or
non-aromatic. Unless otherwise noted, the heterocycle is attached to its pendant
group at any heteroatom or carbon atom that results in a stable structure.

[0065] Heterocycles are described in Paquette, "Principles of Modern
Heterocyclic Chemistry" (W.A. Benjamin, New York, 1968), particularly Chapters 1,
3,4,6,7,and 9; "The Chemistry of Heterocyclic Compounds, A series of
Monographs" (John Wiley & Sons, New York, 1950 to present), in particular
Volumes 13, 14, 16, 19, and 28; and J. Am. Chem. Soc. 82:5566 (1960).

[0066] Unless otherwise noted, the term “heterocyclo” refers to an optionally
substituted heterocycle group as defined above that is divalent (i.e., derived by the
removal of two hydrogen atoms from the same or two different carbon atoms of a
parent heterocyclic ring system).

[0067] Examples of “heterocycle” groups include by way of example and not
limitation pyridyl, dihydropyridyl, tetrahydropyridyl (piperidyl), thiazolyl,
pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, benzofuranyl,
thianaphthalenyl, indolyl, indolenyl, quinolinyl, isoquinolinyl, benzimidazolyl,
piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl,
bis-tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahydropyranyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, decahydroquinolinyl, octahydroisoquinolinyl, azocinyl,
triazinyl, 6H-1,2,5-thiadiazinyl, 2H,6H-1,5,2-dithiazinyl, thienyl, thianthrenyl,
pyranyl, isobenzofuranyl, chromenyl, xanthenyl, phenoxathinyl, 2H-pyrrolyl,
isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl,
1H-indazolyl, purinyl, 4H-quinolizinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,

quinazolinyl, cinnolinyl, pteridinyl, 4H-carbazolyl, carbazolyl, B-carbolinyl,
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phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
furazanyl, phenoxazinyl, isochromanyl, chromanyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl,
morpholinyl, oxazolidinyl, benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl,
and isatinoyl. Preferred “heterocycle” groups include, but are not limited to,
benzofuranyl, benzothiophenyl, indolyl, benzopyrazolyl, coumarinyl, isoquinolinyl,
pyrrolyl, thiophenyl, furanyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, quinolinyl,
pyrimidinyl, pyridinyl, pyridonyl, pyrazinyl, pyridazinyl, isothiazolyl, isoxazolyl and
tetrazolyl.

[0068] A heterocycle group, whether alone or as part of another group, can be
optionally substituted with one or more groups, preferably 1 to 2 groups, including
but not limited to, -C;-Cs alkyl, -C»-Csz alkenyl, -C,-Cs alkynyl, -halogen, -O-(C;-Cs
alkyl), -O-(C,-Cg alkenyl), -O-(C,-Csg alkynyl), -aryl, -C(O)R’, -OC(O)R’,
-C(O)OR’, -C(O)NH; , -C(O)NHR’, -C(O)N(R")2, -NHC(O)R’, -SR’, -SO3R’,
-S(0O);R’, -S(O)R’, -OH, -Nj3,-NH,, -NH(R’), -N(R’), and -CN, where each R’ is
independently selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Csg alkynyl, or -aryl
and wherein said -O-(C;-Cg alkyl), -O-(C,-Cg alkenyl), -O-(C,-Cg alkynyl), -C;-Cg
alkyl, -C,-Cs alkenyl, -C,-Cg alkynyl, and -aryl groups can be further optionally
substituted with one or more substituents including, but not limited to, -C;-Cs alkyl,
-C,-Cs alkenyl, -C,-Cg alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C,-Cs alkenyl), -O-
(C2-Cg alkynyl), -aryl, -C(O)R”’, -OC(O)R”’, -C(O)OR”’, -C(O)NH; , -C(O)NHR’,
-C(O)N(R’*)2, -NHC(O)R’’, -SR”’, -SO3R”’, -S(O):R”’, -S(O)R”’, -OH, -N3, -NH>,
-NH(R’’), -N(R’*), and -CN, where each R’ is independently selected from -H, -C;-
Cs alkyl, -C»-Csg alkenyl, -C,-Cs alkynyl, or aryl.

[0069] By way of example and not limitation, carbon-bonded heterocycles can
be bonded at the following positions: position 2, 3,4, 5, or 6 of a pyridine; position 3,
4,5, or 6 of a pyridazine; position 2, 4, 5, or 6 of a pyrimidine; position 2, 3, 5, or 6 of
a pyrazine; position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene,
pyrrole or tetrahydropyrrole; position 2, 4, or 5 of an oxazole, imidazole or thiazole;
position 3, 4, or 5 of an isoxazole, pyrazole, or isothiazole; position 2 or 3 of an
aziridine; position 2, 3, or 4 of an azetidine; position 2, 3, 4,5, 6,7, or 8 of a
quinoline; or position 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline. Still more typically,
carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-
pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-
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pyrimidinyl, S-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-
pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

[0070] By way of example and not limitation, nitrogen bonded heterocycles
can be bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-
pyrroline, 3-pyrroline, imidazole, imidazolidine, 2-imidazoline, 3-imidazoline,
pyrazole, pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine, piperazine, indole,
indoline, or 1H-indazole; position 2 of a isoindole, or isoindoline; position 4 of a
morpholine; and position 9 of a carbazole, or B-carboline. Still more typically,
nitrogen bonded heterocycles include 1-aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl,
1-pyrazolyl, and 1-piperidinyl.

[0071] Unless otherwise noted, the term “carbocycle,” refers to a saturated or
unsaturated non-aromatic monocyclic, bicyclic, or polycyclic ring system having from
3 to 14 ring atoms (and all combinations and subcombinations of ranges and specific
numbers of carbon atoms therein) wherein all of the ring atoms are carbon atoms.
Monocyclic carbocycles preferably have 3 to 6 ring atoms, still more preferably 5 or 6
ring atoms. Bicyclic carbocycles preferably have 7 to 12 ring atoms, e.g., arranged as
a bicyclo [4,5], [5,5], [5.6] or [6,6] system, or 9 or 10 ring atoms arranged as a bicyclo
[5.6] or [6,6] system. The term “carbocycle” includes, for example, a monocyclic
carbocycle ring fused to an aryl ring (e.g., a monocyclic carbocycle ring fused to a
benzene ring). Carbocyles preferably have 3 to 8 carbon ring atoms.

[0072] Carbocycle groups, whether alone or as part of another group, can be
optionally substituted with, for example, one or more groups, preferably 1 or 2 groups
(and any additional substituents selected from halogen), including, but not limited to,
-halogen, -C;-Cs alkyl, -C»-Csg alkenyl, -C»-Cg alkynyl, -O-(C;-Cs alkyl), -O-(C-Csg
alkenyl), -O-(C,-Csg alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, -C(O)NH,,
-C(O)NHR’, -C(O)N(R’)2, -NHC(O)R’, -SR’, -SO3R’, -S(O)2R’, -S(O)R’, -OH, =0,
-N3, -NH, -NH(R’), -N(R’), and -CN, where each R’ is independently selected from
-H, -C;-Cs alkyl, -C,-Csg alkenyl, -C,-Cs alkynyl, or -aryl and wherein said -C;-Cs
alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, -O-(C;-Cg alkyl), -O-(C,-Cs alkenyl), -O-(C,-Csg
alkynyl), and -aryl groups can be further optionally substituted with one or more
substituents including, but not limited to, -C;-Cs alkyl, -C,-Csg alkenyl, -C,-Cs
alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C,-Csg alkenyl), -O-(C,-Cs alkynyl), -aryl,
-C(O)R”’, -OC(O)R”’, -C(O)OR™’, -C(O)NH, , -C(O)NHR"’, -C(O)N(R"’),,
-NHC(O)R”’, -SR”’, -SO3R’’, -S(O):R”’, -S(O)R”’, -OH, -N3, -NH,, -NH(R""),
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-N(R’’), and -CN, where each R’’ is independently selected from -H, -C;-Cg alkyl,
-C,-Cg alkenyl, -C,-Cg alkynyl, or -aryl.

[0073] Examples of monocyclic carbocylic substituents include -cyclopropyl,
-cyclobutyl, -cyclopentyl, -1-cyclopent-1-enyl, -1-cyclopent-2-enyl, -1-cyclopent-3-
enyl, cyclohexyl, -1-cyclohex-1-enyl, -1-cyclohex-2-enyl, -1-cyclohex-3-enyl,
-cycloheptyl, -cyclooctyl. -1,3-cyclohexadienyl, -1,4-cyclohexadienyl, -1,3-
cycloheptadienyl, -1,3,5-cycloheptatrienyl, and —cyclooctadienyl.

[0074] A “carbocyclo,” whether used alone or as part of another group, refers
to an optionally substituted carbocycle group as defined above that is divalent (i.e.,
derived by the removal of two hydrogen atoms from the same or two different carbon
atoms of a parent carbocyclic ring system).

[0075] When any variable occurs more than one time in any constituent or in
any formula, its definition in each occurrence is independent of its definition at every
other. Combinations of substituents and/or variables are permissible only if such
combinations result in stable compounds.

[0076] Unless otherwise indicated by context, a hyphen (-) designates the
point of attachment to the pendant molecule. Accordingly, the term “-(C;-Cs
alkylene)aryl” or *“-C;-Csg alkylene(aryl)” refers to a C;-Cg alkylene radical as
defined herein wherein the alkylene radical is attached to the pendant molecule at any
of the carbon atoms of the alkylene radical and one of the hydrogen atoms bonded to a
carbon atom of the alkylene radical is replaced with an aryl radical as defined herein.

[0077] When a particular group is "substituted”, that group may have one or
more substituents, preferably from one to five substituents, more preferably from one
to three substituents, most preferably from one to two substituents, independently
selected from the list of substituents. The group can, however, generally have any
number of substituents selected from halogen. Groups that are substituted are so
indicated.

[0078] It is intended that the definition of any substituent or variable at a
particular location in a molecule be independent of its definitions elsewhere in that
molecule. It is understood that substituents and substitution patterns on the
compounds of this invention can be selected by one of ordinary skill in the art to
provide compounds that are chemically stable and that can be readily synthesized by

techniques known in the art as well as those methods set forth herein.
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[0079] Protective groups as used herein refer to groups which selectively
block, either temporarily or permanently, one reactive site in a multifunctional
compound. Suitable hydroxy-protecting groups for use in the present invention are
pharmaceutically acceptable and may or may not need to be cleaved from the parent
compound after administration to a subject in order for the compound to be active.
Cleavage is through normal metabolic processes within the body. Hydroxy protecting
groups are well known in the art, see, Protective Groups in Organic Synthesis by T.
W. Greene and P. G. M. Wuts (John Wiley & sons, 3" Edition) incorporated herein
by reference in its entirety and for all purposes and include, for example, ether (e.g.,
alkyl ethers and silyl ethers including, for example, dialkylsilylether,
trialkylsilylether, dialkylalkoxysilylether), ester, carbonate, carbamates, sulfonate, and
phosphate protecting groups. Examples of hydroxy protecting groups include, but are
not limited to, methyl ether; methoxymethyl ether, methylthiomethyl ether,
(phenyldimethylsilyl)methoxymethyl ether, benzyloxymethyl ether, p-
methoxybenzyloxymethyl ether, p-nitrobenzyloxymethyl ether, o-
nitrobenzyloxymethyl ether, (4-methoxyphenoxy)methyl ether, guaiacolmethyl ether,
t-butoxymethyl ether, 4-pentenyloxymethyl ether, siloxymethyl ether, 2-
methoxyethoxymethyl ether, 2,2,2-trichloroethoxymethyl ether, bis(2-
chloroethoxy)methyl ether, 2-(trimethylsilyl)ethoxymethyl ether, menthoxymethyl
ether, tetrahydropyranyl ether, 1-methoxycylcohexyl ether, 4-
methoxytetrahydrothiopyranyl ether, 4-methoxytetrahydrothiopyranyl ether S,S-
Dioxide, 1-[(2-choro-4-methyl)phenyl]-4-methoxypiperidin-4-yl ether, 1-(2-
fluorophneyl)-4-methoxypiperidin-4-yl ether, 1,4-dioxan-2-yl ether, tetrahydrofuranyl
ether, tetrahydrothiofuranyl ether; substituted ethyl ethers such as 1-ethoxyethyl ether,
1-(2-chloroethoxy)ethyl ether, 1-[2-(trimethylsilyl)ethoxy]ethyl ether, 1-methyl-1-
methoxyethyl ether, 1-methyl-1-benzyloxyethyl ether, 1-methyl-1-benzyloxy-2-
fluoroethyl ether, 1-methyl-1phenoxyethyl ether, 2-trimethylsilyl ether, t-butyl ether,
allyl ether, propargyl ethers, p-chlorophenyl ether, p-methoxyphenyl ether, benzyl
ether, p-methoxybenzyl ether 3,4-dimethoxybenzyl ether, trimethylsilyl ether,
triethylsilyl ether, tripropylsilylether, dimethylisopropylsilyl ether,
diethylisopropylsilyl ether, dimethylhexylsilyl ether, t-butyldimethylsilyl ether,
diphenylmethylsilyl ether, benzoylformate ester, acetate ester, chloroacetate ester,
dichloroacetate ester, trichloroacetate ester, trifluoroacetate ester, methoxyacetate

ester, triphneylmethoxyacetate ester, phenylacetate ester, benzoate ester, alkyl methyl
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carbonate, alkyl 9-fluorenylmethyl carbonate, alkyl ethyl carbonate, alkyl 2,2,2,-
trichloroethyl carbonate, 1,1,-dimethyl-2,2,2-trichloroethyl carbonate, alkylsulfonate,
methanesulfonate, benzylsulfonate, tosylate, methylene acetal, ethylidene acetal, and
t-butylmethylidene ketal. Preferred protecting groups are represented by the formulas
-R%, -Si(RH(RH(R?), -C(O)R?, -C(0)OR?, -C(O)NH(RY, -S(0),R?, -S(0),0H,
P(0)(OH),, and -P(O)(OH)OR?, wherein R" is C;-Cyg alkyl, C»-Cayg alkenyl, C»-Cag
alkynyl, -C;-Cyo alkylene(carbocycle), -C,-Cayg alkenylene(carbocycle), -Ca-Cao
alkynylene(carbocycle), -Cs-Cig aryl, -C1-Cyg alkylene(aryl), -C,-Cao alkenylene(aryl),
-C,-Cyo alkynylene(aryl), -C;-Cy alkylene(heterocycle), -Co-Coo
alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle) wherein said alkyl,
alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4. Al, A2, A3,

and A4 are as defined herein.

D. The Antibody-Drug Conjugate

[0080] The methods described herein encompass the use of an antibody-drug
conjugate compound in combination therapy for the treatment of HL.. The antibody-
drug conjugate compound for use in the present invention comprises an anti-CD30
antibody, i.e., an antibody that specifically binds to CD30, linked to a drug moiety.
The drug moiety is of the auristatin type which have been shown to interfere with
microtubule dynamics and nuclear and cellular division and have anticancer activity.
Auristatins of the present invention bind to tubulin and exert a cytotoxic or cytostatic
effect on a HL cell line, e.g., .540cy cell line. In some embodiments of the present
invention, the auristatin drug is conjugated to the anti-CD30 antibody via a linker that
is cleavable under intracellular conditions, such that cleavage of the linker releases the

auristatin compound from the antibody in the intracellular environment. In yet other
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Human kappa constant region Amino Acid 34 [0127] Exemplary anti-CD30 antibodies include
functional derivatives or analogs of AC10 and HeHA. As used herein, the term "functional” in this
context indi®EEXMAHAE functional derivate or analog of ACID and HeFi-1 RCEAFR8M8/6TBAding to
CD30. [0128] In some embodiments, anti-CD30 antibodies not only immunospecifically binds CD30

but also cangxestintasiatie M EHNBICHHRAbRNMAIENANL Ge eI M ddd whevghadhe cytostatic or
cytotoxic effect is complement-independent and can be achieved in the absence of (i) conjugation to a

cytostatic or ABECBgent and (i) effector cells. [0129] The anti-CD30 antibodies may be

described or specifigggntenpe atdhenpaticuautRRaheY GOMASS . HE sRMR LRRGHIMANLS, the
antibodies compiise the CDRs of AC 10 and/or HeFi-1. In some embodiments, the antibodies are

chimeric or RURAEYEARY FEHT IS R ec T BRIHBERIYHEYSWRRIbH S oD A SYES BHC Mtibody comprising

a heavy or lighbehaineyridabiedomadn, isaid Kpsabis dapiain camphsing(@natet &f three CDRs, in
which said set of CDRs are from murine monoclonal antibody ACID or HeFi-1, and (1) a set of four

framework régiSHRPGAGH RS GULR PR G PR G S i S BB RE S BRiFrHEWork regions in
murine moneelanal aetinpdy AGHRiitahidpiesnestivaly.iqnsen Whichsmipl@niibedys at a

immunospecifically binds CD30. [0130] In a specific embodiment, the invention encompasses an
antibody corfipiegoHEM s AT Qhiante ws Bl ddi U dRERsh dod8mMaiR Wb i ia) a set of three

CDRs, in whighsaidiset. ol (TRRICampiisas SkdhNRid $ho68 of cRMPlisRs penine acid
sequences that are substantially identical to the amino acid sequences set forth in SEQ LE) NO:4, 6,

or 8 and (b) X LPEARSUPRERR K TYERILIRE WHScreUsief 4Bt SF R mB ISR IET A Siffers from the set

of frameworl regieRs i Aniine: PR aNantiaslyi R yLGnansjuviie hBaid@iibeslyr
immunospecifically binﬁE CD30. [0131] |n a specific embodiment, the invention encompasses an

antibody corfipHEATY 4PHBAYY SRS VAHERR MS MO LaHS VA SR HSHERT COMPrisheed) a set of three
CDRs, in whiigh saitkseiief.ChRstamizRs &ncedDINM;20id22: oA AN RISGHRAIG0 acid

sequences that are substantially.identjcal to the amino acid sequences set forth in SEQ ID NO:20, 22,
o 34 and (oS08 SRSSE T ARIEUNS: ST AT TR b U b AP e from the
set of framewerkuiegiomsonamikods mapeownahantibody fleFi-1, and in which said antibody
immunospecifically hi D30. .[0132] In a specific empodiment, the invention encompasses an
antibocy comprioin DN s AR ST Salt YA AIB BORANT OB a5 set of hroe
CDRs, in whiehtsaigiset ofdakirgl conaprissi SifackM Wi dotn fhied by dicceanptisasmanitayacid
sequences thF are substantially identical to ttr] amino acid sequences set forth in SEQ ID NO:12, 14,
o 16 anet (5] 4 CeR STRAIP AR OR LU S THFILA Shict U i S RUPE FBGTRRE Mfers from the
set of framew@dptedionsyipicallyictamnonrocianal antinbein Ablcbbimnddndvhietisaid antibody
immunospecifically binds CD30.. [0133] In a specific embodiment, the invention encompasses an
ntisody ComETEHa HGHEEHATH VAIALAL PR i SEPIe o 2 COMEHIY e of e
CDRs, in whikéssaitksst@f TDRdIcomdprasestisE 6h iMN@1280 3hiadR-drugeyjtges &mino acid
sequences that are bstantialll}/ identical to thef ino acid sequences set forth in SEQ ID NO:28, 30,
tmernt or o) gi/v]]:lh

S
or 32, and (t}}sea 2eto oliF ramewoﬁgerveeéll%%%, In"'which said set of framework regions differs from the

set of framework re@@s3) immuwihe mangdorial dettbadhintexhthenddnwhiabisaidaotiaody
antibody-drug conjugate exerts a cytostatic or cytotoxic effect on a HL cell line, cell
viability is measured by determining in a cell the uptake of a dye such as neutral red,
trypan blue, or ALAMAR™ blue (see, e.g., Page et al., 1993, Intl. J. of Oncology
3:473-476). In such an assay, the cells are incubated in media containing the dye, the
cells are washed, and the remaining dye, reflecting cellular uptake of the dye, is
measured spectrophotometrically. The protein-binding dye sulforhodamine B (SRB)
can also be used to measure cytoxicity (Skehan et al., 1990, J. Nat’l Cancer Inst.
82:1107-12). Preferred antibody drug conjugates include those with an ICsq value
(defined as the mAB concentration that gives 50% cell kill) of less than 1000 ng/ml,

preferably less than 500 ng/ml, more preferably less than 100 ng/ml, even most
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immunospecifically binds CD30. [0134] The present invention encompasses embodiments wherein
a chimeric AC10 antibody comprises the heavy chain variable region set forth in SEQ Il NO:2, the light
chain variad¥Or2¢fiyf482¢Torth in SEQ ID NO:10, the human gamma | constBRTESRB 8 TBkth in SEQ
ID NO:33 or amino acids 1 to 329 of SEQ ID NO:33 and the human kappa constant region set forth in
SEQ ID NO:3éeran[p1aBlddiinnalberiie aihoias sansalsa e desasiked shseesifisd in terms of
their primary structures. Anti-CD30 antibodies having at least 80%, at least 85%, at least 90%, at least
95% and mdsEpletérapisedl i@5st 98% identity (as calculated using methods known in the art and

described herein) tpoigy aMahlisgsiansehmuine G Ptsigfivhammisanglidesdindia present
invention. Antibodies of the present invention may also he described or specified in terms of their

binding affiniyhs eib3dce arerrampindvhy st tlesittlubbanaddith o dissdéttidirasinstant or Kei

less than 5 X41len1o0cRIM- Fnd oo Mey1 Q9081 45: X 3165, 4R Kah1EMILOFRMo 2% 16F10 M. 10-10 M.
5 X 10-11 M, 10-11M, 5 X 10-12M, 10-12M, 5 X -1' M, 10-13 M, 5 X 10-14 M. 10-14 M. 5 X10-15 M, or

10-15 M. [0136] e ARHBBETER 1Y BEDURRel kot &y ARtoId BhPammass GirinBESSHohy with the CD30

antigen. In ceriaiiemiaadisiants aiigi@ntibadyisetifpet @BUinatde st % mileaptoioier at least
80% pure. In other embodiments, the antibody is more than 85%§[Plire, more than 90% pure, more

than 95% putdiSiais e HEPERSA bRe ntionhingAphrdin Silbaped Iy feriae Grtbolikddnat are

modified, e.goviy theattachmen) ohanytypeipfoaoieeye taoheaanibasyisuehthasiattaghment does
not prevent the antibody from binding to, CD30. For example, but not by way of limitation, the term
“antibody " inSHEE ARHL e P S SR Bt 8 5 B geGaoR! MO ation,
acetylation, pggylation, phosphylation, amiciation, derivatization by known protecting/blocking groups,
linkage to a cellular ligand or other protein, etc. Any of numerous chemical modifications may be
carried out by known techniques, including, but not limited to specific chemical cleavage, acetylation,
formylation, metab@ic synthafiGtabtdeicamycin, etc. [0138] The antibodies of the present
invention can be generated by any suitable method known in the art. Polyclonal antibodies to CD30
can be produced b i rocedures well known.in the art. For example, CD30.can be administered
o vartous host an S A s Bt s b A RS et
production odrsgradyemtagrning palyciona @antibadiesspastioddothieeprodeienyafitivd gddjuvants may be
used to incrqaseﬁgrengmmunological response, depending on the host species. [0139] Monoclonal
antibodies can be prepared using a wide variety of techniques known in the art including the use of
hybridoma, recomhlif@$fi] &iwinohajedi$pliayned B8R gR S r B Edfibimatibh ylereph For example,
monoclonal gntibadi e produced using.hybridoma technigues.includin npwn in the art
and g, T B T R o
Laboratory FuiéddZ2RIedy O8] ah Gientipay yet GemicitaimeochomslldntibogiesEnel F-Cell
Hybridomas 563- eyi Y. jdgef inec ra W ence in their
entireties). P ﬁ%ﬁ%ﬁ%@%ﬁsﬁ%{}%r%%%%%r%g%%nhdfé%%gﬁiﬁ%g%é}l é)g@giﬁé?a?ﬁﬁbséglée%lﬁsﬁg hybridoma
technology adiraytind Hnd well known in the art. In a non-limiting example, mice can be immunized
with CD30 or a cell ' . nt or. derivati . immune response is
detected, e.g., anti&%ﬁsgé%%%g %?1@%%%{%%'{5 §gte%?eg(sj%|sr:é t Hﬁﬁ%ﬁéﬁ%&%ﬁ&sﬁe& rar(lﬂouse spleen is
harvested andtgpidpctytesoigolgted:onmgospibigonyttshare thémftisedl lyyoneiitkmoven techniques to any

suitable myelqJy: I £ G ool ling, 3k laple from the American Type Culture
lenlllection,yRalcE)ic[ivﬁ?gi,1 I%%%EA"??;)B%y%%é% s?ﬁélsjeﬁfe%%é%\?gﬁ%éé eglyli/n ﬁr% te diﬁj((ty‘ll?)n. 'the o
hybridoma ctorep retiven asgaydd inpiglbthodisknowthasotive csplancelisl texaeabretd antibodies
capable of blﬂaiﬂa{%g)%rg?ééﬁtﬁﬁoﬁ&ﬂm"ﬂ&?&&%ﬁ{%L)ﬁ%%%&mifélgﬁéea"s a2 bfiibodies, can be

generated by injec ce with positive hybridoma clones. [0141] Accordingly, the present
invention providdsaisth dusapderserativng maooional smniboaiesdanant] beveavibodies produced by

the method campiiging. %ﬁﬁ%%@&?ﬁ?Qﬂ@@&}fé‘?ﬁﬁ%ﬁ@%ﬁﬁ%ﬁﬁﬂﬂ?&w‘é@ i Aigferably, the

hybridoma is’generated by fusing splenocytes isolated from a mouse immunized with an antigen of
the inventiorsouithinajielbrer velsydhdhihertiboxbeditg ¢he)Agtiddomasuesulting kanplhetfusion for

hybridoma clanes thabseeLale ab-MuRoY:abieto Rid 4p RaR, oenOlidhARtipedyfragments which

recognize specific epitopes may be generated by known techniques. For example, Fab and F(ab’),

fragments n@ﬂb@pﬁ@@h@é@@?@@@@l?ﬂ@&é‘w@é}wwr‘?ﬁjﬂ?@gﬁl@mhiﬁﬁm&@m withdhenzymes
such as papgi itRiPragNee FARAGmGISA LT @ﬁ@éﬁﬂe@%@%‘éﬁt%%&%cﬂﬁ%&%fﬁ)bg {Rb), fragments

contain the variablée region, the'light chain constant region and the domain of the heavy chain.
only anti-cancer agent administered as part of the combination therapy with the
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[0143] Antibodies can also be generated using various phage display methods known in the art. In

phage display methods, functional antibody domains are displayed on the surface of phage particles
which carry Y@ Wefe48%94¢id sequences encoding them. In a particular emb8§iHEREH23hage can
be utilized to display antigen binding domains expressed from a repertoire or combinatorial antibody

library (e.g., Mmmymmmﬁﬁgm&%@dm&&%ﬂ@mm@i REN\oiobaAd, Yk dimains are
amplified from animal cDNA libraries (e.g., human or murine cDNA libraries of Iymghoid tissues). The

DNA encodifBFtEcoLY apfe ¥ Rteb HRa R Eedra s bt avidldutnar i an Stgt PByYISCR and
cloned into g pABARME ﬁf@@sdgy(qigsoﬁl@éh%eﬁn@ﬁg,m&%@dm@rﬁsmr bt electroporated in E.

coil and the E. coli is infected with helper phage. Phage used in these methods are typically
filamentous BHAGETHGRRH§IRYERE VRS BIRENG tEHPATS &irassselysth (BradRSwith Fab, Fv or
disulfide stakizdehkvoantibaghy (dsFv) domains recombinantly fused to either the phage gene TIT or
gene VIII protein. Phage expressing an antigen binding domain that binds to CD30 or an AC10 or
lleFi-1 variable region can be selected or identified with antigen e.g., using labeled antigen or antigen

bound or captured o a solisbgbiasieifl PrefhyeiRViRIBRMSIR] AR dapiep b asls-dpgt can be used to

make the antibodies of the present invention include those disclosed in Brinkman etal.. 1995, J.
Immunol. Methods 41-50; Ames et at, 1995, J..Immunol. Methods 184:177-186; Kettleborough et
al 1904, Fur. 3. 1 0T 5 ST Gey P st i e LM g b St e 1004,
Advances inamibndyoldogy chBil-280 ¢ Bafodypplicd tiah Mot RCIFOBR 1N &4 p POk dPulbkdations WO
90/02809; (?691/1C9r?3V7' aO .9%/01 4%' @] ?2/18C61%.WO 9%1 %23? Vt\éo 9(;3/}59 2;: WO 95/20401;
and U.S. Pafant Noar 5 698 A9R = B 48861163 84 WLy AT By 457 964 K8 73, 5 821,047,
5,571,698; SERIZIE08y ypGra3 1 iré80y22&% 0bybldh / Blepmyd8, Addbdrsd i, 61 1a8rbagin of which is
incorporated,her '“ir?%étreé%[fo”%‘%‘%'é} s SOl o QT RALOSASSCHRE 1N, the ghoye references, after
phage selecﬁon, he"antibo y‘oto ing regions from the phaée ¢an be isolatéd and used to generate
whole antibodies, ifi@08#hdtruAdavilactibooidsygryanyiothe isdesia patigeddiddingsfeagardnt, and
expressed in any.desjred host, includin ia insect cells, plant cells, yeast, and bacteria,
oo s desca e Ao T N B e S b b and
E(ab")2 fragrnypintslyandisoikierednipol pyedntsavgrinetioodsckn onva fisuthecakt sesimest thyase disclosed in
PCT publicatj n.W&ﬁ 2324 inax et.al., Bio ec%ni es 1992, 12(6):864-869; and Sawai et al.,
005, AJRI 39 B6e & ar L e R T R 2 corporeved by
reference in thginedtixetigsyin, 1(01/45] Hxamypies @ftethhigoelesihichhdBenged to produce
single-chainCEvg gnd antibodies include those described in U.S. Patents 4,946,778 and 5,258,498;
Huston et al., 16097, i\ﬂe’thods in Enzymology 203:46-88 ;Shu et al., 1993, PNAS 90:7995-7999; and
Skerra et al., 1988,[0096h dh2 #6988 83 e Forccnmessses)inhding inevipy vsd efiantibodies in

humans and._in.vitro proliferation or cytotoxicity, assays.,.it i erable. 2 chimeric, humanized, or
human antib%%ll\eéé.agﬁxj%é i %é)%iugﬁﬁ %%&%glg&%%%colﬁ ?ﬁlgvr?}gégjﬁﬁeﬁyrgltﬁg%%%%}%s% c?he antibody are
derived fronddificherindnigah iddoiessimerh aslammtiivodies havingnavaddisienalgieentiered from a
murine mo”%él?@%ﬁéﬁ}t%%ﬂ%%@l& ﬂ%g@%@&@@&@ﬁ&lﬂ@%ié@n%”iﬁa{&{aﬁﬂ'81%%%*{89& for producing
chimeric antibodies are Known In the art. See e.g., Morrison, Science, 1985, 229:1202; Oi et at, 1986,
BioTechniquesvRt4d Gilliebietnah]ch88:;10. ymhiasiolc\iott ddeatl2&inoa i 02;the: Snatent Nos.
5,807,715; 4 X , 97, i i rate rein: ' eir entirety.
Humanized gﬁ%ﬁ?ﬁ glggggtlgngtgg%(%yagno eﬁc%%re%a??gﬁ%{c% r? Bﬁ& ng%%l%slggé?gs{gén%ﬁiﬁ ttigztaf%%binds the
desired anti@@ﬁmf@@'@@ﬁlm@@RBHﬁonFm@mpﬂmmmm@mmmm@nd constant
regions from,a UpAQJIINAN ,Hﬂe%%w!%gg%mﬁm%%é?af&&?&ﬁ@r g fikman framework

regions will be substituted with the corresponding residue from the CDR donor ahtibody to alter,
preferably imipgouen adugeisteied rrgparhesddrepndwnrtosubstipliorithahe weibddoyemethods well
known in the g0 & MARENG ohiedhissashans elinasRandrmanatiesidues to idently
framework residu@s important for antigen binding and sequence comparison to identify unusual
framework resittyascar preitieenadpositened eseertepthQuesebiatisn tiespparehtto. 5,585,089;
Riechmann gt at, 1988, Natie 3R2:3am o Which S RRRIRH: ReTeinkBy s istapaedD their
entireties.) Antibodies can be humanized using a variety of techniques known in the art including, for
example, CDRegjfaftihy qEruded 100, tharrpbbiizib Mespyrniidoshew i @aeminesns; 225 539;
5,530,101; apnf; 2083 8 MeBEnesing M Jas¥ faging. (&R 292,106; EP 519,596; Padlan, Molecular
Immunology, 1991, 28(415):489-498; Studnicka et at, 1994, Protein Engineering 7(6):805-814;
Roguska. et al., 1994, PNAS 91:969-973), and chain shuffling (U.S. Patent No. 5.565.332). [0146]
Completely human antibodies are particularly desirable for therapeutic treatment of human patients.
Human antibodies can be made by a variety of methods known in the art including phage display
methods described above using antibody libraries gderived from human immunoglobulin sequences.
See also, U.S. Patent Nos. 4,444,887 and 4,716,111; and PCT publications WO 98/46645, WO
98/50433, WO 98/24893, WO 98/16654, WO 96/34096, W() 96/33735, and WO 91/10741; each of

which ic incornorated herein by reference in ite entiraty 01471 Hiirman antibodiecec can alen he



[0150] One method which detects protein interactions in vivo, the two-hybrid system, is described in
detail for illustration purposes only and not by way of limitation. One version of this system has been
described (CHREW®YA#3999901, Proc. Natl. Acad. Sci. USA, 88:9578-9582) arR-it/edkéréaity available
from Clontech (Palo Alto, CA). [0151] Once a CD30-binding protein is identified, if desired, its
ability (alone or whep multynediegahor fused to a dimerization or multimerization domain) to elicit a
cytostatic or cytotoxic effect on HL cells can be determined by contacting a culture of an HL cell line,
such as L428, L45 2 or KM-H2, with the pratein. Culture conditions are most preferably about
5000 celis i a cult MOLIa BFABOTH BEEPHIS Al HE CREAL NS DO B AAb mately 72
hours. The aultiiedis dhen @xpogead torfpduXd ahd IHe dhamiclina ghenitg dinepfi)gi8-naera of the 72-hour
period and the incoqoor#ion.oft 1%-th¥éni<%infﬁ1t$ elli of the cultur}(le IS rtneasléred. 'Ic'lhe protein has a
cytostatic or SO strsEt Bhi e FAT e e 1T the Ll BRRE AT HAVE (edlE&d 3H-thymidine
incorporatiomh@aeimpakettiia Ceyiscof thesane galtinefaltuvadunset tinedasieiconditiens but not
contacted with the Prote'%n[hTh e are man c]jther.c:}éto oxicit ass%s known to tho otf skill in the art.
Any one of t &M dan be udsd inthe Breas(énrprﬁré e &éﬁ? & Bnt-CHBE dntibodies that are
useful in thetpeasenbimeitocd tan der@neddeattiny difity petbo-kriowm drsuheddhtoe filbets yithesis of

proteins, typically, e.g., by recombjinant expression technigues. Recombinant expression of an
Btibody or dE Ry RESH Brac B TR B Hbl SR S e e e o
CD30-expresdingioelis g inchete veoh distctiernofibrdexpressimjugetteoopotaidiagdairucleic acid that
encodes the antib or derivative thereof. Qnce a nucleic acid encodjng such a protein has been
otained, s T L B D B e B e B e bmant DA
technology ustagdeehhiopigsheelhithodyrdruthe angStandapsdiedhmiguysistich as, for example, those
described in Sambrook and Russell, Molecular Cloning: A Laboratory Manual.(Cold Spiing Harbor
Laboratory IR L B T el R S R B e A Corimg:
Laboratory Massaal (iGeldiSpangpanssrs caltarditoon B rebsreGotdtgarinbaMateter Nedipmd ed., 1989);
Short Protocols in Molecular Biology (Ausuhel et al., Joh ey & Sons, New York, 4th ed., 1999);
and Gl & BT e B R S H R et DA
(ASM PressaittasHindton cDn{g@adoadp o 189 8)orarnind the etidmo thonpeinardgimele d@cid methods,
nucleic acid S%%hﬁ%isar%%”a %tﬁfgrég%%sﬁlcygoisnac%r eori%tlié)rg, and recombinant protein expression.
[0153] For e%amp e, for recombinan expressmngof an ant-cD30 antibody, an expression vector may
encode a heavy or [§¥92¢H¥irittbdr eb flasermheayyahlighecopire/bniablei ddmain, dperebly linked to a
promoter. An_expression yector. may in qu for example, th otide sequence encoding the
Constant regrn o e R sty bl (e R R S R S B S puicaton
WO 89/01038szpmiela®d Rarerttdland (he? jaf4)cdhacthmivasiaigion diorfraimos tthen ahdiodicenay be
cloned into s a vector for expressi t ire r light chain. Th essjpn. vector is
ransterred co Pt Lo By s e Sl S AN b SRR e b
conventionabtetttripgresnoaproduce thes amtidDB0s tameith bolythérotypivalesivodimnentgrfor the expression
of double-chained antbaglias,Veetors sngading et e nem, AL IR RIS SRR Re co-expressed
in the host cgﬁf%r@press%%ao? ﬁ}]eee%tﬁ%e immu?}%é}obuﬁn mol%acule. [0154] A \(/)asriety of
prokaryotic angaaianyigtio hoséstpr degigrosedtopsiistatns aanypicalijizectoredgresgraoranti-CD30
antibody or deCvalveTierel e abneuaReGieally palskitonhals. seampant ant-CDSO
antibody mofecules, are used for the expression of the recombinant protein. For example, mammalian
cells such agvGhingsdrhastasedrinivary edilm{CrON i conpomaticrowtlungedior Boshtasctsd major
intermediate, 3y eAARIPRRIET LICTIAN (EPMAMARHICMEGARY 1S, i34 gifective expression
system for the production of anti-CD30 antibodies (see, e.g., Foecking et al., 1986, Gene 45:101;
Cockett et alra$9Q]B istiracervigydd@ihantc Dapisedibudiauat awnais goavdxpprdysed using the
CIIEF systen), (S frfis U-F1RARN NGeR A8k ermiQbaMLF BostAxRIGRs|RY Systems
include, for example, plasmid-based expression systems in bacterial cells (see, e.g., Ruther et al.,
1983, EMBOVitR thygembinatierstheisinyds 2o8%cNaidle Aelds Freaingd 3omadding; thahnmeeke &
Schuster, 1589t G068t eati S eRMHOSRFL VDS SHAN A0 ANEUSR! Auto grapha
ealifornica nuclear polyhedrosis virus (AcNPV) expression vector in Spodoptera frugiperda cells; and
viral-based expiddiopted/stehdhonamantinslian cehshsirity atonely thadentviraivntedagystems (see,
e.0-, Logan &gl i B188, Nl A0 o FELU R dRA% Rty BIACLRLah 3B yhethods in

|

Enzymol. 153:51-544). [0156] In addition, a host cell strain can be chosen that modulates the
expression diftietinsEnedBatendesapinpbdmiis anthphscessbmaheytseaprosisttinahee specific
fashion desired. Appropriate cell lines or host systems can be chosen to ensure the correct
modification and processing (e.g., glycosylation, phosphorylation, and cleavage) of the foreign protein
expressed. To this end, eukaryotic host cells whictppossess the cellular machinery for proper
processing of the primary transcript and gene product can be used. Such mammalian host cells
include, for example, CT-TO (e.g., DG44 and CI-JO-S). VERO, BHK, HelLa, COS, MDCK, 293, 3T3,

and \W122 TN1571 A <tahle evnreccinn cvetem ic tvnicallvy 1iced for lona-term hiah-vield nrodiictinn



[0160] In some embodiments, the antibody-drug conjugate compound has the Following formula: L -
(LU-D)p(l) or a pharmaceutically acceptable salt or solvate thereof; wherein: L is the antibody unit,
i.e., anti-CD8® ap#)9Including anti-CD30 antibody fragments), and (LURSIAMKE8t-Drug unit
moiety, wherein: LU- is a Linker unit, and D is the auristatin compound having cytostatic or

cytotoxic activity@aainstia tanasteelindd ders.aniieselifiend tir REUS RBetermiRd® A some
embodiments, p ranges from 1 to about 10, 1 to about 9, 1 to about 8, 1 to about 7, 1 to about 6, 1 to

about 5, 1 tof ¥pbGrAIR A Ak BB thetePah ot 1 AhsoENEh B MEHR e Taigels from 2 to about
10, 2 to aboybQeddO ARAKEBNtARBY Lt Sthabombhatita A B Zdaahnul her 2 to 3. In other

embodiments, pis 1, 2, 3, 4, 5 or 6. In some embodiments, pis2 or4. _ [0162] In some
embodimentR-tHE!eh iSRS HPERG RS Lohtoidv e s MG IRmUR: L -

(Aa-Ww-Yy- by rice-pharmaceuiitalreceriapleasal i setatedhergafpwhergin: L is the
antibody unit, i.e., anti-CD30 antibody %cluding anti-CD30 antibody Fragments)f'land Aa-Ww-Yy- is a
Linker unit (Elf‘@}pwﬁ)ér%%gb}&_r@%pgﬁé é}n%m&mals treated with the’combination therapy is

greater than the sum of the number of durable responses in each treatment arm alone,
the combined therapy provides a synergistic effect. A durable response (DR) is

defined as the absence of palpable tumor in the animal.

H. Administration

[0093] The antibody-drug conjugate and gemcitabine or the antibody-drug
conjugate and the ABVD regimen are administered in such a way that they provide a
synergistic effect in the treatment of HL in a patient. Administration can be by any
suitable means provided that the administration provides the desired therapeutic
effect, i.e., synergism. In preferred embodiments, the antibody-drug conjugate
compound and gemcitabine or the antibody-drug conjugate compound and the ABVD
regimen are administered during the same cycle of therapy, e.g., during one cycle of
therapy, e.g., a three or four week time period, both the antibody-drug conjugate
compound and the specified chemotherapeutic drug(s) are administered to the subject.
In some embodiments of the present invention, administration of the antibody-drug
conjugate compound will be at such a time that it sensitizes cancerous cells to
treatment with gemcitabine or the ABVD regimen, i.e., sequentially, e.g., immediately
prior to chemotherapeutic treatment, e.g., less than 2 hours prior to chemotherapeutic
treatment.

[0094] The dosage of the antibody-drug conjugate compound administered to
a patient with HL. will also depend on frequency of administration. The present
invention contemplates antibody-drug conjugate compound delivery once during the
treatment cycle or by a split delivery.

[0095] The present invention encompasses embodiments wherein the
antibody-drug conjugate compound will be administered in a dose range of 0.1 mg/kg
to 2.7 mg/kg of the subject’s body weight per dose, 0.2 mg/kg to 1.8 mg/kg of the
subject’s body weight per dose, 0.2 mg/kg to 1.2 mg/kg of the subject’s body weight
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ais 0 or 1, each -W- is independently an Amino Acid unit, w is an integer ranging from 0 to 12, Y-is a
self-immolative spacer unit, y is 0, 1 or 2; D is an auristatin compound having cytostatic or
cytotoxic actKyl484i¥86the target cell; and p is an integer from 1 to about POT/USZWH86333% some
embodiments, aisOor1,wisOorl,andyis 0, 1 or 2. In some embodiments, if wis 1to 12, theny is
1 or 2. In somg gHRLAHIMBRIS: ¥ if Adk L ARE Yisick©f Body %’fgﬁt%@ﬁ@?.@t‘ﬁa%@, yis0,and a
is 1. In some embodiments, aisOor 1, wisOor 1, andyis O or I. In some embodiments, p ranges

S5 0 | ( y
From 1 to abottAdkg 26 hesubisey sbuboueiehi Rer d9sen2rdVe Bedis © L Re&8RftBE 1 to about 4, 1
to about 3, ofubite2s Ho&PME SMpadinRNteRFAREES RN & dehpRAUE ByAHe sequit 7, 2 to about 6, 2 to

about 5, 2 to about 4 or 2 to 3. In other embodiments, pis 1, 2, 3, 4, 5 or 6. In some embodiments, p is

20r4.  [0REAHANASI0BAGATNSY Rodpre dentsaiisy BeIHE average number of drug molecules per

antibody in a moleqoi@dPrug:lpading masniRAaa o k& 2R dras (Bhdaarantingein thee average
number of drg{%ig[;qer antibody In ggr)e aration of conjugation reactions may be characterized by

conventional sagh e e antthodyaditie seBBRaE JRRPQULdy adminisiste. W RPYIH VA e
distribution affBRYipOsY -Gk splégate s tenms afpnay plag/ke Wetermined. Imsgrmednstances,
separation, purification, and characterization of homogeneous Antibody-drug-conjugates where p is a
certain value' fraReA8tiBbly- LS uyReS v MrEPIgRIG RS FeHErEVER by means
such as revefsadasedRi:G aeealackio PRARSiIn lfbaxemyadnamodieniBdfsiséromne to 8. [0116]
Each of these units is described in more detail herein. LINKER UNITS, {2165 Typically, the
antibody-dru BBy e YRS Bl R ERNEHS A DRI T A IERDE SR B T il i Yompound and
the anti-CD3& anphoshoud (ldmkenkund atlbits mpikgnetionad samprensldhalicamde dseddo link a Drug
unit and an antibody unit to form an antibody-drug conjugate compound. In some embodiments, the
linker is cIeaQ/éD(fégG\?/‘%jté’r% ?Fﬁc%ﬁtﬂ’iﬁ& BRSOk R N8R g Y Ke IREP 1845 S the auristatin
compound fragkhecaniihedyda: thenipiracelularenvikoni e, e. g., [0 3681 weaxamplgsrioccome
embodiments, the linker is.cleavable by a cleaying agent that is present in_the intracgellular
eironment e G S oo e B G LB SRS R i e O peptiy
linker that is elgayesbbyandinigke] ubaupeptidase oivaleasa ghzy aeninCiginghubaat limited to, a
lysosomal or endosomal protease. Typically, the peptidyl linker is at least two amino acids long or at
oot thrie ahBARIGTCHY. GRS b LA AR LA DEIE BT T AT g, ail of
which are knmwit tb $iirdidy zebolipe piche/Hpyghderiatigas: rasulitry linPe gedease20? aqiike,drug inside
target cells (see, e.g., Dubowchik and Walker, 1999, Pharm. Therapeutics 83:67-123). Most typical are
peptidyl Iink@Pso}ﬁzt%a @féa@%%‘ﬂé%% gl’%%gngrg%ta 'ér@%ﬂi@sé‘ﬁ%ﬂﬁ %%%@-%ﬁp?ggglt 27?:ells. For example,
a peptidyl linkgripaitisuzlesvalie hy toatbionteRgnsenit protease dtatinehsimBkwhistuis3ighly
expressed in cancerpus tissue, can be used (e.g., a Phe-|eu or.a Gly-Phe-Leu(jly linker). Other such
linkers are d '%’ea(ﬁoél.té; ﬂn@/%gIgg?élﬁ?@d"(‘%/%ﬁf%oﬁ#ﬁ%ﬁicag?ﬁggetﬂﬁlgﬁfé ﬁ]i)g eptidyl linker
cleavable by3anmiifiacelidaoprdigaselig af\ial-Gibjickemoda WeigHt ys tinktert{seenegeytleS. patent
6,214,345, which escérlibeslg{e seynthe isI%f doxorutbicin vtvith the val-%ittlinkgr . O{letadvatntage of
using intraceitital r%rteovi/yet‘i)’c relsale O the rFa%ﬁréu]tIilg %{lglé)rlllt(f(s)l}ﬁéw aeegﬁen lPslst)r/fjllé)é]ll())/ attenuated

when conjugatediantbthmserunstalkiiteanot thk: cabjugateplare [9picall\s higlor morf)167] In other

embodiments, the cleav&ble linker is IBI(-)%ensm[ve i.e., s%étlve.t%shgg

treatment cycle SOme ¢ ents. thére'w, 0 rgy%igt a’g Ce[)tr?(ianop H values.
Typically, the pa}—Hlsens Ve 7inlf<ler H%/dro yza’bqle Ufider acidic CoRGItIoNs. For exa Sl%, an acid-labile
linker that is iy olydaebieimtte ygdsonte(exqunalbyorazonensenioaniaziee; Wilbderaicarbazone,

cis-aconitic amide, orthoester, acetal ketzaln, ar, eéi\l;e?)ﬁ an he used. (See, e.g., U.S, Patent Nos.
5125.368; SEB A0S BB GAS TSN e S PoH TR T FHSAEL g3:67-125
Neville et al.s¢t988 tBmm&hentle?2d4:448b3- tdbhodijSuchhinkerz:hrdaalativiely dtabde under neutral pll
conditions, such as tpo in the blood, but are unstable atté low pH 5.5 qr 5.0, the approximate pH of
the lysosom B e B A e S T et Tk e AR s BB e g
thioether attaghbled footirctherapdetimalyent loaanapldhydira nonaibonok (seh@lg JiuegS. Patent No.
5,622,929). .].5%168 In yet other emhodiments, the linker is cleavable under reducing conditions
(. dioulf T A o s e B T a5 e, those
that can he foyehedwisinguSAT A itk suadicynidyd-Sacetyithidasetats ) fSPBMEay cycle, and
(N-succinimidy1-3-(2-pyridyldithio)propjonate), SPDB (Nsucgini I(j! 1-3-(2;pyridyldithio)butyrate) and
SMPT (M- R RS R S P08 and SmPr.
(See, e.g., TOtrpedesale, KO8Tyl GSancenRRemx7cBIRAEIRtsaMamveynorak et al., In
Immunoconjugates: Antibody Conjugates in Radioimagery and Therapy of Cancer (C. W. Vogel ed.,
Oxford U. Press, 1987. See also U.S. Patent No. 4,880,935.)
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[0169] In yet other specific embodiments, the linker is a malonate linker (Johnson et al., 1995,
Anticancer Res. 15:1387-93), a maleimidobenzoyl linker (Lau et al., 1995, Bioorg-Med-Chem.
3(10):1299-W30200%948987-N-amide analog (Lau et at, 1995, Bioorg-Med-CHH/ERWP32412).
[0170] In yet other embodiments, the linker unit is not cleavable and the drug is released by antibody

degradation. (See th§9FuplicaHapNm2R06R 238543 ineoROIRieH: RyHeirransad&ieindn its entirety
and for all purposes). [0171] Typically, the linker is not substantially sensitive to the extracellular

environment KOS HE LRI UFE SOBRAMRA I SBABNGI ¢6 PRECIFILEN S B SXtHent,” in the

context of a linkes,3aeansdhatine profsuthas: aRakhRO%A, yRiCalhbbeimaAR, i Aleltyl 5%, more
typically no more than about 10%, and even more typically no more than about 5%, no more than

about 3%, of 18 SRS SR AL BtetaniBstRE R thisd GRS 8Pt SEs s e ugate compound,

are cleaved when éhe, aRtigdyrdiug R WY aRICHTRAYRE: PrasenisiBnibbexiiaaslltar environment
(e.g.,in plasmag).é Whether a linker is not substantially sensitive to the extracellular environment can be

determined, 38HROGYHRS BYrealsatHE Reind miakisrthendmbbal iy dovsaldiertsfMbound for a

predeterminggciinerRariag (s Fayloita eOb2fbhoWERkand then ayaetitatingifiesamount of free drug
present in the plasma. [0172] In other, ngn-mutually exclusive embodiments, the linker promotes

cellular interARRLLEBN TR KR8 mYdaMBHRO MHE THEMEPSAID R A RS S Fwhen

conjugated tpathertharBRBUNEIRGRAELI1 bin ftheRailipicob thelinkerotheraneulic ag e jmeiety of the
antibody-drug conjugate comgound as described herein). In yet other embodiments, the linker

promotes cellir WeH AN LRERES ANTiated 1d BRhNE g HERG M e PYaFH ¥HEEH% anti-cD30

antilgody- ; télémlc}%aké\malri%yo.qfﬂhrghegsdhahgmg,b@ pﬁeédlé%/itb eREAsen. compaesitiars and rglethods
are described in, for example, W() 2004-010957, U.S. Publication No. 20060074008, U.S. Publication
No. 20050238848; Aﬂaﬁ@%pt%%o omedebE024309 (8alh of WSS 19 &ﬁﬁ%ﬁéﬁ%y reference
herein in its ejeetysad joralnuwnesas):(akidilaysame gnipdinenisk thadipkesdininhas the
formula: -Aa-Ww-Yr wherein;-A- is a Stretcher ? it, a is g?orrﬁ each -W- is indepengently an Amino
Acid unit, w f9'B TSI PSAGHEHOH J15282 OV G A0 Y HSISORE SR E BRI Gnd v is 0.1 or 2.
[0175] In somenemeitnent patdstQvith TMAiS10m! lorandnipk @bd0d Hegame ssobosiments, if wis 1

to 12, thenyis 1 or 2. In same embodjments, w.is 2 to 12 and y is 1 or 2. In some embodiments, ais 0
or 1w 1e 0 SPY AL B PR B b B ot ARk 5 i BB K6, 0 about 6. 1 to
about 8, 1 ta0abaigikg b tshabo7ond/itg, ahewth abde alfontedk d (toadbodbtiuoB g2 bvaame
embodimentséé()5 ranges rom 2 to abo; to about 7, 2 to about % %.to abonﬁth, 2 to about 4 or 2 to

t8,
3. In other eFBBHAERSS 52,27 87 2 V&8 BMA RIS MESRHEMNLIPIES ol P S TRETCHER
UNIT [01w 0] thesiiettbend/Ril, @BoutwiTemgiesabtus(Capaple: oitimnking angAntikodytunit to an

Amino Acid ynjt (-Vy-), if present, tg a Spacer ynit (:Y-), if present; qr to a Dryg, unit (-D). Useful
functional gri@pré%ﬁ%%@ ﬂ%i;ﬂ%’@fﬁcﬁlﬁ G Lgt$%0338ﬁ66§ﬁn§ﬁ%raﬁg?ﬁﬁaﬂ;f'}ﬁ/éga chemical
manipulatiorabooiutld, hytkaretwit lindted/ia;, ablihy dryhnarkinabbydiokyhgtie, abomdr hydroxyl group of
a carbohydrate,.and carbf)
a

xyl. Suitabl ctigpal grou re sulfhydryl and amino. Sulfhydryl groups
el kil ity et S L 31 O G AT Y

Alternativelynsukfysiyh grdups fan dbegene ratgkiebyreaidmeiian amind Gravyskef abysine moiety of
an anti-CDsg.a%ig&%}/a gll}[ %-mg/kg, about 3.1 mg/kg, about 3.2 mg/kg, about 3.3 mg/kg, about

3.4 mg/kg, about 3.5 mg/kg, about 3.6 mg/kg, about 3.7 mg/kg, or about 3.8 mg/kg of

the subject’s body weight over the treatment cycle.

[0098] In other embodiments the antibody-drug conjugate compound will be

administered more than once during a treatment cycle. For example, in some

embodiments, the antibody-drug conjugate compound will be administered weekly for

three consecutive weeks in a three or four week treatment cycle. For example, in

some embodiments, the antibody-drug conjugate compound will be administered on

days 1, 8, and 15 of each 28 day treatment cycle. In some such embodiments, the

dosage of the antibody-drug conjugate compound administered to a patient with HL.

can be, for example, 0.1 mg/kg to 5 mg/kg, 0.1 mg/kg to 4 mg/kg, 0.1 mg/kg to 3.2
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iminothiolane (Traut's reagent) or other sulfhydryl generating reagents. In certain embodiments, the
anti-CD30 antibody is a recombinant antibody and is engineered to carry one or more lysines. In
certain otheVE&MBMIAHts, the recombinant anti-CD30 antibody is engineef€d 1S Hdetional
sulfhydryl groups, e.g., additional cysteines [0177] In some embodiments, the Stretcher unit forms

a bond with g silfucatpMef heentibaaydnit thhgusiklir aseay cridie setived deammansulfhydryl group
of an antibody. Representative Stretcher units of this embodiment are depicted within the square
brackets of EfuldsSPIECARYHMEHE IR total dpsase. of thGaaHRA ¥idrug eivEicabove, and R17 is

selected fromufpotntOiatiifenaod tolaGdeatkenn amewitlhl; ¢dil-alispransau arkeavele-, -0-((1-C8
alkylene)-, 0-((1-C8 alkenylen]izl- C8 alkynylene)-, -arylene-,alkylene-arylene-, -C74210
alkenylene-@98he &2 %%ﬂ@é?ﬁ@ﬂ‘é%%e?@ﬂé%%mﬁ@ﬁ&QBW%%-CQ-Cio

alkenylene-, m@nye ABo6i2YGim alky ayIgnsn 2G ke Al alkyenealearbos Yaloky t&o6kQibout 3
alkenylene(carbocyclo)-, -C2-C10 alkynylene-(carbocyclo)-, -(carbocyclo)-Ci-C10 alkylene-, -

(carbocyclo)z@ﬁéﬁbvﬁﬂééﬁﬁﬁﬁ ent Yool EeR drieHls, drstsoitibe 298 iy lene-(

heterocyclo)malkaniisne (eteraey e (SR rkxReatimylenemireie weyieo) nibaterasyelo)-Ci-Cio
alkylene-, -(heterocyclo)-C2-Cio alkenylene- -éheterocyclo)-Cl- Cio alkgnylene-, -(CH,CH20),-, or

-(CH2C11,0)L -EREX et s loh i PaHGinG Pafkea AUl R i st I-2msis: alkynyl,

alkylene, alkgiydens, alayklene. arvhgrebosyie, | camatyclshdirternayle apduarylanasadicals,
whether alone or as_part of anothergrou , are optionally substituted. All%gne, alkenylene, alkynylene
%@%PBP&&B; i

radicals, whef 210mRedrsa gt of 4R a1 58- dhf8haity Btk RR8Y with, for example,

one or moregsaupsibadepenaerntly selreted formAkcaingyaloadisals, 2¥hether 2depetar as part of
another group, can be optionally substituted with, for example, one or mare groups independently
selected froff #5840 '%ﬁ’i%éﬂ%’, %ﬂ&’tée‘?’ H}%ﬂ@’&bggt&aﬁ%gg%ﬁ]i’é’%?oﬁﬁ}%ﬁ BE%htionally

substituted withnforkgxahoptes.6 nexiteMeug UL pRRdepedarsinselected o mAapheterocyclo
radicals, whether 2l8ne r as_part oéanqtk\gor I’OUE), ctan gre Oé:)tiogltall tsgbstitu ed with, for exa_lmple_,
one or more §FAlis 1TEEBE AN BEEaeP Broth AAL ACTADY KSR e JW8hed herein. It 5 to
be understoethaimahietx@maryitrpbadimenis(habeyer/ivheraobenotedeipressly, from 1 to
[ZC? Hdzr?gOmNOI;%%%%QOg Ieﬁfg\%éﬁ?%?g %@%%%%?&ﬁ%&gggﬂg\gﬁgb%ﬁg flﬁgﬁeotfy?jﬁﬁ“&lg Hla wherein
R17is  [@d0} AnDthareillystative: Siretchermpit is OB IEormuBAw e R i 1
_(CIIZCI_lzo%"I_g%_nga.fgldg/rlggs t%: 1 mg/kg, or 0.4 mg/k g to 0.8 mg/kg of the subject’s body weight

ondays 1, 8, and 15 of each 28 day cycle. In some embodiments, the dosage will be

about 0.2 mg/kg, about 0.3 mg/kg, about 0.4 mg/kg, about 0.5 mg/kg, about 0.6

mg/kg, about 0.7 mg/kg, about 0.8 mg/kg, about 0.9 mg/kg, about 1.0 mg/kg, about

1.1 mg/kg, about 1.2 mg/kg, about 1.3 mg/kg/ about 1.4 mg/kg, or about 1.5 mg/kg of

the subject’s body weight on days 1, 8, and 15 of each 28 day cycle.

[0099] In even other embodiments the antibody-drug conjugate compound

will be administered every two weeks in a four week treatment cycle. For example, in

some embodiments, the antibody-drug conjugate compound will be administered on

days 1 and 15 of each 28 day treatment cycle. In some such embodiments, the dosage

of the antibody-drug conjugate compound administered to a patient with HL can be,

for example, 0.1 mg/kg to 5 mg/kg, 0.1 mg/kg to 4 mg/kg, 0.1 mg/kg to 3.2 mg/kg, or

0.1 mg/kg to 2.7 mg/kg of the subject’s body weight over the treatment cycle. In

some embodiments, the total dosage of the antibody-drug conjugate compound

administered to a patient with HL. will be, for example about 0.6 mg/kg to about 5

mg/kg, about 0.6 mg/kg to about 4 mg/kg, about 0.6 mg/kg to about 3.2 mg/kg, about

0.6 mg/kg to about 2.7 mg/kg, or even about 1.5 mg/kg to about about 3 mg/kg over
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0 [0180] An illustrative Stretcher unit is that of Formula lila wherein R17 is -arylene- or
arylene-C1-C10 alkylene-. In some embodiments, the aryl group is an unsubstituted phenyl group.
[0181] Still MO MENGAtive Stretcher unit is that of Formula lllh wherein REV/IS20084792240 AANHA
0 [0182] In certain embodiments, the Stretcher unit is linked to the antibody unit via a disulfide

bond betwegReasuifHERtOIOf theantikathounH-and @suluatom et kR Reiahe/nihbut

representative_Stretcher unit of this embodiment is depicted within the square brackets of Formula 1V,
wherein R17)-L maffg- apouj |0 msdky-akous b midkicanbot LIsme/ka2tad)EWReAg:-D Iv  [0183] It
should be nafiesthat thsprgheehthis applicatipputher spRIetbbutheshasmulakalpwgefers to a sulfur

atom of the antibody unit, unless otherwise indicated by context. [0184] In yet other embodiments,

the StretcheP&aitoy reAdivdsirbavad chmelsimea b dd Wi ke prhruly Biedeedhieshy?dmino group
of an antibogye fk¥24BpIRS Of HERE, MRkl Ve3sHeANGlvEe: hutmsaRotitnited iagAgtivdiad esters such

as succinimide esters, 4- nitro?henﬁ/tlgfsters, entafluorophenyl esters, tetrafluorthenyI esters,

anhydiides, add¥HksriaBLUsifdRych BRI Bt A AaBeul fc igHk g it e S Eh S tative

Stretcher unig ef s emmhadiment/ae depictesimitkin ibswaiaiadracketsof Fesmulas Va and Vb,
wherein -R17 L-, -W-, -Y-, -D, w and y are as defined above; [LC(O)NH R17 C(Q)W, -Y,- D L [Nl
C NH-R 17_0%59%%@1%@, about 3.7 mg/kg, or about 3.8 mg/kg of thé subject’s body weight

over the treatment cycle. In some embodiments, the dosage of the antibody-drug
conjugate compound will generally be 0.1 mg/kg to 5 mg/kg of the subject’s body
weight, 0.1 mg/kg to 3.2 mg/kg of the subject’s body weight, more typically 0.1
mg/kg to 2.7 mg/kg, even more typically 0.2 mg/kg to 1.8 mg/kg, 0.2 mg/kg to 1.2
mg/kg, 0.2 mg/kg to 1.5 mg/kg, 1 mg/kg to 1.5 mg/kg, or 0.5 to 1.2 mg/kg, of the
subject’s body weight on days 1 and 15 of each 28 day cycle. In some embodiments,
the dosage will be about 0.5 mg/kg, about 0.6 mg/kg, about 0.7 mg/kg, about 0.8
mg/kg, about 0.9 mg/kg, about 1.0 mg/kg, about 1.1 mg/kg, about 1.2 mg/kg, about
1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7 mg/kg, or
about 1.8 mg/kg of the subject’s body weight on days 1 and 15 of each 28 day cycle.

[0100] It will be readily apparent to those skilled in the art that other antibody-
drug conjugate compound doses or frequencies of administration that provide the
desired therapeutic effect are suitable for use in the present invention.

[0101] Administration of the antibody-drug conjugate compound and
gemcitabine can be on the same or different days provided that administration
provides the desired thereapeutic effect. The present invention encompasses, for
example, embodiments wherein gemcitabine is administered weekly for three
consecutive weeks in a four week treatment cycle, e.g., on days 1, 8 and 15 of a 28
day cycle. The present invention encompasses, for example, embodiments wherein
gemcitabine is administered two times in a four week treatment cycle, e.g., on days 1
and 15 of a 28 day cycle. The present invention encompasses, for example,
embodiments wherein gemcitabine is administered two times in a three week
treatment cycle, e.g., on days 1 and 8 or day 1 and 15 of a 21 day cycle. In some
embodiments of the present invention, administration of the antibody-drug conjugate
compound and gemcitabine will be on the same days, e.g., on days 1, 8, and 15 of a

four week cycle or on days 1 and 15 of a four week cycle. In some embodiments of
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[0185] In some embodiments, the Stretcher contains a reactive site that is reactive to a modified
carbohydrate's (-CHO) group that can be present on an antibody. For example, a carbohydrate can be
mildly oxidi2¥€@ 2¥r§4§I€agent such as sodium periodate and the resulting R{HSEHISBTAR oxidized
carbohydrate can be condensed with a Stretcher that contains a functionality such as a hydrazide, an

oxime, a primary el tANIMYnARIREG S RAYHA3INGe adhigira kagRRaEBf@zinasdrboxylate, and
an arylhydrazide such as those described by Kaneko et al., 1991, Biocgqrgu ate Chem. 2:133-41.
RepresentatfiEnstiaRitivey tthhe Ot this enbyfreAte delitted uithir? %%ng’i"égbrackets of Formulas

Vla, VIb, anddeewberaindRdndisteri¥-ontay @ o 20034 2§ @8 sefipadcidhb@Riift6£0)4 Ww-Yy-D
THE AMINO ACID UNIT [0186] 't he Amino Acid unit (-W-), when present, links the Stretcher unit

to the Spacetiititered Spaker L8 BFéjé‘én]t,ai’i‘ﬁ]k]sstHEt@?r%k‘iif@f‘i}fﬁ]ﬁo tHeSPMSg moiety if the Spacer

unit is absergpardilivsathacminedy uhittedhp Ruadniidhibe Stresshenymt ard pacer unit are
absent. [0187] When present, Ww- is a monopeptide_dipeptide, tripeptide, tetrapeptide,
pentapeptidé‘,dﬁlé%i&‘éf)‘{lié?@,th‘éﬁ@ﬁeﬁﬁé@&ﬁﬁ’é&ﬁag{eﬁﬁﬂhﬁ%ﬁ@i‘@‘é‘}la@é%gﬂ{iﬁ’&n@ndecapeptide or
dodecapeptiggmpii ashadiini fitainie peagantin bas thefesmuladengteddainubinthglsaeare
brackets, and w Is an integer ranging from0to12:  wherein Ri9 is h)@rqogen, methyl, isopropyl,
isobutyl, sec2BEEASHERYASH R GABER 9o wins edpindsasen eHheEpdody€RIg3 -CH2CONH2,
-CH2COOH cdad25H 2GQBIH2inGHRG HRG RGN I CENING: A GHRIN .

(CH2)3NHCCA)lct:eFrlr?dti-\(fgggggyeﬂ‘?s@l%aﬁqgsHa%gilg(':_(l)cril(;al\slg%iNbHthhé([():rgs%)né‘% ’}lnufgﬁtion as long as
they produce the desired result.

[0102] In some embodiments, gemcitabine will be administered at levels
currently indicated in the art for the treatment of HL or at lower or higher levels than
those currently indicated in the art for the treatment of HL. provided that such dosage
provides the desired therapeutic effect. Embodiments of the present invention
include, for example, those wherein the gemcitabine regimen is administered at about
the MTD, maximum tolerated dose. Embodiments of the present invention include
those wherein gemcitabine is administered in a dose range of about 100 mg/m? to
about 2000 mg/m?, about 500 mg/m? to about 1500 mg/m?, about 500 mg/m* to about
1250 mg/m?, or about 750 mg/m” to about 1250 mg/m” at each administration. In
particularly preferred embodiments, gemcitabine is administered in a dose range of
about 750 mg/m” to about 1250 mg/m* at each administration, or about 1000 mg/m? to
about 1250 mg/m” at each administration. For example, in some embodiments,
gemcitabine will be administered in a dose range of 750 mg/m” to about 1250 mg/m*
or about 1000 mg/m? to about 1250 mg/m? on days 1, 8, and 15 of a 28 day treatment
cycle. In some embodiments, gemcitabine will be administered in a dose range of 750
mg/m” to about 1250 mg/m* or about 1000 mg/m” to about 1250 mg/m” on days 1
and 15 or days of a 28 day treatment cycle. In some embodiments, gemcitabine will
be administered in a dose range of 750 mg/m? to about 1250 mg/m? or about 1000
mg/m” to about 1250 mg/m* on days 1 and 8 or days 1 and 15 of a 21 day treatment
cycle. The present invention contemplates administration of gemcitabine for one or
more treatment cycles, for example, 1, 2, 3, 4, 5, 6, or more treatment cycles.
Embodiments of the present invention include those wherein gemcitabine is

administerd by IV infusion over 30 minutes. In certain embodiments about 1000
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(ClI2)4NIICOCII3, -(ClI2)4NIICHO, -(CI12)3NIICONII2, -(Cl12)4NIICONII2, CH2CH2CH(OH)CH2NH2,
2-pyridylmethyl-, 3-pyridylmethyl-, 4-pyridylmethyl-, phenyl, cyclohexyl, [0188] In some
embodimen¥OtHIPIHEAG Acid unit can be enzymatically cleaved by one or Rdr&B99$188324ncluding a
cancer or tumor-associated protease, to liberate the Drug unit (-D), which in one embodiment is

protonated inyive* Up@NitRIea%s tvRkvigena Riten(Rlnutes ol 48R Ingartainsesmnbadimgnts, the Amino
Acid unit can compiise natural aming acids. In other embodiments, the Amino Acid unit can comprise

non-natural AN HBIER! GHGKtraive Rk B Aretdtenntddsy RofitaS (Vi< %5 RiFdiFein R20 and
R21 are as fRilawsinRALlai2AN4kine can be combined with any of the dose ranges indicated

herein for treatment with the antibody-drug conjugate compound provided that
administration provides the desired therapeutic effect, i.e., synergism.

[0103] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound in a total range of about 0.5
mg/kg to about 5 mg/kg, about 0.6 mg/kg to about 5 mg/kg, about 0.6 mg/kg to about
2.7 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 1 mg/kg to about 5 mg/kg,
about 1 mg/kg to about 4 mg/kg, about 1 mg/kg to about 3.5 mg/kg, about 1.5 mg/kg
to about 3. 5 mg/kg. or even about 1.8 mg/kg to about 2.5 mg/kg over a 21 or 28 day
treatment cycle, irrespective of the dosing schedule, in combination with
administering gemcitabine at standard dosing schedules known in the art, e.g., about
800 mg/m” to about 1500 mg/m* at each gemcitabine administration during the
treatment cycle, preferably about 1000 mg/m” to about 1250 mg/m” at each
gemcitabine administration during the treatment cycle (e.g, 1-3 times during the 21 or
28 day treatment cycle).

[0104] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound once during the treatment cycle
(e.g., a2l or 28 day treatment cycle) in a range of about 0.5 to about 2.7 mg/kg,
about 0.6 mg/kg to about 2.7 mg/kg, about 0.6 mg/kg to about 2 mg/kg, about 0.6
mg/kg to about 1 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 0.8 mg/kg to
about 2.0 mg/kg, about 1 mg/kg to about 2.7 mg/kg, about 1.5 mg/kg to about 2.7
mg/kg, or even more preferably about 1.0 mg/kg to about 2 mg/kg or about 1.5 mg/kg
to about 2 mg/kg of the subject’s body weight in combination with administering
gemcitabine at standard dosing schedules known in the art, e.g., about 800 mg/m? to
about 1500 mg/m? at each gemcitabine administration during the treatment cycle,
preferably about 1000 mg/m* to about 1250 mg/m* at each gemcitabine
administration during the treatment cycle (e.g, 1-3 times during the treatment cycle).
For example, in one embodiment, administration of a synergistic amount of the
therapeutic agents includes administering the antibody drug conjugate compound

once during a 3 week treatment cycle (e.g., on day 1 of a 21 day treatment cycle) in a
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(CH2)4N142; (CH2)4N142; (CH2)3BNHCONH2; (CH2)3NHCONH2; (CH2)BNHCONHZ2;
(ClI2)3NIICONIIZ; (CHI2)3NIICONIIZ2; benzylmethyl; benzyl(ClI2)3NIIC(=NII)NIZ2; (VIII) wherein R20,
R21-22 andOAWY84iMdws: R20R21 PCT/US2008/079224

range of about 0.5 mg/kg to about 2.7 mg/kg, about 0.6 mg/kg to about 2.7 mg/kg,
about 0.8 mg/kg to about 2.0 mg/kg, about 1.5 mg/kg to about 2.7 mg/kg, or about 1.5
mg/kg to about 2 mg/kg of the subject’s body weight in combination with
administering gemcitabine on days 1 and 8 or days 1 and 15 of the 21 day treatment
cycle in a range of about 800 mg/m? to about 1500 mg/m?, preferably about 1000
mg/m” to about 1250 mg/m”.

[0105] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound three times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration in combination with
administering gemcitabine at standard dosing schedules known in the art, e.g., about
800 mg/m” to about 1500 mg/m* at each gemcitabine administration during the
treatment cycle, preferably about 1000 mg/m” to about 1250 mg/m” at each
gemcitabine administration during the treatment cycle (e.g, 1-3 times during the
treatment cycle). For example, in one embodiment, administration of a synergistic
amount of the therapeutic agents includes administering the antibody drug conjugate
compound on days 1, 8 and 15 of a 28 day cycle in a range of about 0.4 mg/kg to
about 2 mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1
mg/kg of the subject’s body weight, about 0.4 mg/kg to about 1.5 mg/kg of the
subject’s body weight at each administration in combination with administering
gemcitabine on days 1, 8 and 15 of a 28 day cycle in a range of about 800 mg/m” to
about 1250 mg/m?, preferably about 1000 mg/m? to about 1250 mg/m? at each
administration.

[0106] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound two times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2.0
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration in combination with
administering gemcitabine at standard dosing schedules known in the art, e.g., about
800 mg/m” to about 1500 mg/m* at each gemcitabine administration during the

treatment cycle, preferably about 1000 mg/m” to about 1250 mg/m” at each
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benzylbenzyl isopropylbenzyl benzyl WO 20091048967PCT/US2008/079224 0IR23 R22 0(IX)
wherein R213, R21, R22 and R23 are as follows: R20R21R22R23 lIbenzylisobutylll; and
methylisobuAh?8MHESG Uty I. [0190] Exemplary Amino Acid units includ® BUS21e84322%hited to,
units of formula VIl where: R2 is benzyl and R2l is -(CH2)4NH2; R2 is isopropyl and R21 1S - (CI

I")ANI 1 ; or RegiaemRe RUbARM b isiEd RIRNKANHR: prOTRS! exemplayufifinReAcid unitis a unit
of formula VIl wherein R2 is benzyl, R21 is benzyl, and R22.s

treatment cycle). For example, administration of a synergistic amount of the

therapeutic agents includes administering the antibody drug conjugate compound on

days 1 and 15 of a 28 day cycle in a range of about 0.4 mg/kg to about 2 mg/kg, about

0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg of the subject’s body

weight, about 0.4 mg/kg to about 1.5 mg/kg of the subject’s body weight at each

administration in combination with administering gemcitabine on days 1, 8 and 15 of

a 28 day cycle in a range of about 800 mg/m” to about 1250 mg/m?, preferably about

1000 mg/m* to about 1250 mg/m* at each administration.

[0107] In embodiments of the present invention wherein treatment comprises
administration of the antibody-drug conjugate compound and the chemotherapeutic
regimen comprising bleomycin, vinblastine and dacarbazine or doxorubicin,
bleomycin, vinblastine and dacarbazine (ABVD), administration of the antibody-drug
conjugate compound can be on the same or different days as administration of the
chemotherapeutic regimen provided that administration provides the desired
therapeutic effect. The present invention encompasses, for example, embodiments
wherein the chemotherapeutic regimen is administered on days 1 and 15 of a four
week cycle. In certain embodiments, both the chemotherapeutic regimen and the
antibody-drug conjugate compound are administered on days 1 and 15 of a four week
cycle. In other embodiments, the chemotherapeutic regimen will be administered on
days 1 and 15 of a four week cycle and the antibody-drug conjugate compound will
be administered on days 1, 8 and 15 of a four week cycle or on day 1 of a three or four
week cycle. Other administration schedules are encompassed by the present methods.
Methods of administering the drugs bleomycin, vinblastine and dacarbazine or
doxorubicin, bleomycin, vinblastine and dacarbazine in a chemotherapeutic regimen
for the treatment of Hodgkin lymphoma are known. Typically, administration is on
days 1 and 15 of a 28 day cycle and doxorubicin is administered at a dosage of 25
mg/m”, bleomycin is administered at a dosage of 10 U/ m?, vinblastine is administered
at a dosage of 6 mg/ m?, and dacarbazine is administered at a dosage of 375 mg/ m*.
Embodiments of the present invention include those wherein the drugs are
administered at the levels currently indicated in the art for the treatment of HL.
Embodiments of the present invention include those wherein the drugs are
administered at lower or higher levels than currently indicated in the art for the

treatment of HL. provided that administration provides the desired therepauetic effect.
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(1112)ANH2. [0191] Useful -Ww- units can be designed and optimized in their selectivity for
enzymatic cleavage by a particular enzyme, for example, a tumor-associated protease. In one
embodimentYQ 2009/048A¢is that whose cleavage is catalyzed by cathepsin BCEERB0887¥24 plasmin
protease. [0192] In one embodiment,is a dipeptide, tripeptide, tetrapeptide or 21, 20, R R 22

pentapeptide, \Whah RkvaiRis 230 athevdhanhydieagtsdhensakpmatedwhth B2 Bed 22 R23 to
which R,,oris attached is chiral. [0193] Each carbon atom to which R'9, R20, R21, R22 or -23 is

attached is USRS AR RSt FE o RGUREIER! INVeRyPOANFHEfd UsHRERRIEHROAmino Acid

unit, the AmigaAGidHAIAISWBIRSEHEN I8 dikeniderad Yekisil {RcanatherRsRf6 theeArino Acid unit is
phenylalaninelysine (i.e., fk). In yet another aspect of the Amino Acid unit, the Amino Acid unit is

N-methylvalif&itthiigas GEbIHEn adosett e hihpbnadretidd s asaagsinbateriegld, homo

phenylalaninglgsingyietraiseapinalingéariexylaim sing: sy clohexylalgninadysisefigogepecotic acid
lysine, beta-alanine lysine, glycine serine valine glutamine and isonepecotic acid, W

0
2009/04896 FRCHIRIESBHRYE!Fo Db RMENG badERRSIGREFrN 2 14pa%8] THR ISgAr arf &Y-), when

present, linkgran* AN AT HATLIQADR JAMehsRiiMACE AN Asid uBibisapregapt. Alternately, the
Spacer unit links the Stretcher unit to the Drug unit when the Amino Acid unit is alsent. 't he Spacer

unit also linkSHBBIHGY et Y RS 6D AU NSRS BBERE Tafri R cid BMEdRd Sirefeher unit are

absent.  [@h36} SRAcELURiLE areRilwgeRaIa dYPas] NPBSelfs melalivecar spifinimalative. A non
self-immolative Sgcac;er unit is one in which part or all of the Spacer_unijt remains bound to the Drug

moiety after SEARGH IS ARDIBHFErLERC 26 P4 Wirtmld R urlit Yrdf iR/ Bhtib8Ly Mug conjugate.
Examples ofgenah gellimamdativenS pacahuniiingludeohut. areonlaimitedda 8 (glyeineaglycine) Spacer
unit and a glycine Spacer unit (both depicted in Scheme 1) (infra) When a conjugate_containing a
glycine-glyciﬁ%agﬁ%[ttecryﬁ]r‘ﬁt%?védgf@&ﬁé @BBE@W&HHW@%%@%Hﬁwgtfgeéf’é’ﬁ &fSan enzyme
(e.q., a tumorigePrassncipiadipiaieasmpataneiresitaasacistad NBeBse ahrAymphacyte-associated

embodiment AP TG EBEA Ryt L PBLcoft i bespiacs IS CEN, dosling the
glycine-Drughsaiaty dentitanchliberatiogldhe kxges indicated herein for treatment with

doxorubicin, bleomycin, vinblastine and dacarbazine can be combined with any of the

dose ranges indicated herein for treatment with the antibody-drug conjugate

compound provided that administration provides the desired therapeutic effect.

[0108] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound in a total range of about 0.5
mg/kg to about 5 mg/kg, about 0.6 mg/kg to about 5 mg/kg, about 0.6 mg/kg to about
2.7 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 1 mg/kg to about 5 mg/kg,
about 1 mg/kg to about 4 mg/kg, about 1 mg/kg to about 3.5 mg/kg, about 1.5 mg/kg
to about 3. 5 mg/kg. or even about 1.8 mg/kg to about 2.5 mg/kg over a 21 or 28 day
treatment cycle, irrespective of the dosing schedule, in combination with
administering ABVD at standard dosing schedules known in the art.

[0109] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound once during the treatment cycle
(e.g., a2l or 28 day treatment cycle) in a range of about 0.5 to about 2.7 mg/kg,
about 0.6 mg/kg to about 2.7 mg/kg, about 0.6 mg/kg to about 2 mg/kg, about 0.6
mg/kg to about 1 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 0.8 mg/kg to
about 2.0 mg/kg, about 1 mg/kg to about 2.7 mg/kg, about 1.5 mg/kg to about 2.7
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Scheme 1 -D enzymatic enzymatic 1 cleavagecleavage Gly-Dlily-Gly-D hydrolysis 1hydrolysis |
DrugDrug [0197] In some embodiments, a non self-immolative Spacer unit (-Y-) is -Gly- In some
embodimen¥02HNEZimmolative Spacer unit (-Y-) is -Gly-Gly-. [0198] IPEREEMBBHM2Nt, a
Drug-Linker conjugate is provided in which the Spacer unit is absent (y=0), or a pharmaceutically

acceptable sall/Rb sovate therepleferabl 48S1AlGHRAMIENY o8 KA YENE CRRIRIRIND immolative
Spacer unit can release -D. As used herein, the term "sell-immolative Spacer"” refers to a bifunctional

chemical mdiRAP AL T Aapidhgrabicabn iy I RiRiE bge R R S Math B HiSieties into a

stable tripartitgs yolgcitigdivyill shontenenishkasharatenkam the second chemical moiety if its bond to
the first moiety is cleaved. [0200] In some embodiments, -Yr is a p-aminobenttyl alcohol (PAR) unit

(see Schemes 2 arld A S h EHYIEHE DB RISEF IS BEBIEY Witk T ORhEERIONs - -

administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound three times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration in combination with
administering ABVD at standard dosing schedules known in the art.

[0111] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound two times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2.0
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration, in combination with

administering ABVD at standard dosing schedules known in the art.

I Pharmaceutical Compositions

[0112] Various delivery systems are known and can be used to administer the
antibody-drug conjugate compounds and the chemotherapeutic agents. Methods of
introduction include, but are not limited to, intradermal, intramuscular,
intraperitoneal, intravenous, and subcutaneous routes. Administration can be, for
example by infusion or bolus injection. In certain preferred embodiments,
administration of both the chemotherapeutic agent and the antibody-drug conjugate
compound is by infusion.

[0113] The antibody-drug conjugate compound and chemotherapeutic agents
can be administered as pharmaceutical compositions comprising one or more
pharmaceutically compatible ingredients. For example, the pharmaceutical
composition typically includes one or more pharmaceutical carriers (e.g., sterile
liquids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like).

Water is a more typical carrier when the pharmaceutical composition is administered
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CI-C:8 alkyl, -Ci-C8 alkenyl,alkynyl, -0-(C1-C8 alkyl), -0-(C1-C8 alkenyl), -0- (C1-C8 alkynyl),
-halogen,- nitro or -cyano; and m is an integer ranging from 0-4. [0201] In some embodiments, -Y-
is a PAR grUp 1 48hked to -Ww - via the amino nitrogen atom of the PARTGFSZH 84 2ebnnected
directly to -D via a carbonate, carbamate or ether group. Without being bound by any particular theory

or mechanisiRySeHeNey2 JeRictSARRaSIRR MREbaniRRRfPiME teleasst afladdAB:aronrwhich is
attached directly to -D via a carbamate or carbonate group as described b)é'l'_oki et al., 2002, J. Org.
I

Chem. 67:18660810yed digddearpis. nagtisniaihatirinisggble solius) midehkme 2, Q is -C1-C8
alkyl, -C1-C8@lkanybutfedr G& ety hreQfhokef Snakey bt -Orife kbathatkeayli Rl C8nlianyl),

-halogen, -nitro or -cyano; m is an integer ranging from 0-4; and p ranges from 1 to about 20.

[0203] Withdi W mBISGE A BYRARYL pertit a4 fraBls foinmarrasishP S QWiREne a8pits a possible
mechanism pkkiipdereleasrabicpRA arauR ybighdssaliagbedisieatlyremih yisnag ether or amine

g, P mhceutica] Seicmens by oW, Mk I s emulations comcepond 1o the mege
of administration.

[0114] In typical embodiments, the pharmaceutical composition is formulated
in accordance with routine procedures as a pharmaceutical composition adapted for
intravenous administration to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the
pharmaceutical can also include a solubilizing agent and a local anesthetic such as
lignocaine to ease pain at the site of the injection. Generally, the ingredients are
supplied either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermetically sealed container such
as an ampoule or sachette indicating the quantity of active agent. Where the
pharmaceutical is to be administered by infusion, it can be dispensed, for example,
with an infusion bottle containing sterile pharmaceutical grade water or saline. Where
the pharmaceutical is administered by injection, an ampoule of sterile water for
injection or saline can be, for example, provided so that the ingredients can be mixed

prior to administration.

J. Subjects

[0115] The methods of the present invention encompass administering
combination therapy to a subject for the treatment of Hodgkin lymphoma.

[0116] The subjects to be treated with the methods of the present invention are
those that have been diagnosed with Hodgkin lymphoma or are suspected of having
Hodgkin lymphoma. Diagnosis can be by methods known in the art, including, for
example, lymph node biopsy. After Hodgkin lymphoma is diagnosed, if desired, a
subject can be classified according to stage of disease using one of the known
classification schemes. The Cotswolds staging classification scheme is one such
classification scheme. Briefly, stage I can be characterized by involvement of a single

lymph node region or lymphoid structure; stage Il can be characterized by
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enzymatic cleavage 11,6-elimination NH [0204] In Scheme 3, Q is -C1-C8 alkyl, -C1-C8 alkenyl,
-C1-C8 alkynyl, -0- (C1-C8 alkyl), -0-(C1-C8 alkeny1), -0-(C1-C8 alkynyl), -halogen, -nitro or -cyano; m
is an integeMagM@ 4887 0-4; and p ranges from 1 to about 20. [0205] BStRdAr2eiipIdsof
sell-immolative spacers include, but are not limited to, aromatic compounds that are electronically

similar to thaRHB GFeHPPYE @ﬁrﬁo@ﬂﬁﬂiﬂﬁﬂé@%éﬂ%m@ﬁlfﬂﬁﬁh@éimﬁéy &4 &le 1999, Bioorg.
s

Med. Chem. Lett. 9:2237) and ortho or para-aminobenzylacetals. Spacers can be used that undergo

cyclization upBReaitie BB diapitapsistaes i sashe shiiss i et dndusehered o mibutyric acid

amides (Roq{d'ﬂfé%g%ﬁd-oﬂ?&%lﬁ’ﬁﬁl@isﬁIr[hét%i@LQQYb%%&le@l@PEﬁ@d?&ﬁ%a‘@ﬂk{%ﬁutﬁﬂg@‘PVC|0[2-2-1] and
hicyclo[2.2.2] ring systems (Storm et al., 1972, J. Amer. Chem. Soc. 94:5815) and

2-aminophefhPESTAHRC S aed YU BRI PRy IR d Boe VEresy. AERBFPHBB867). Elimination of

amine-contaiRinghd s thak aieisuRshityiam atheeannesiion, ofielysinadisinashiply idal., 1984, J. Med.
Chem. 27:1447) are also examples of self-immolative spacers. [0206] In one embodiment, the

Spacer unit Q% BrEMEREd Bt aRsRom EFRISLSI e AONiRHOS SEbRYied s EARBSe 4, which
can be useddiEpiRRIBE AN Jieiease: TUHURIR dppaspSabene dial enmuiaticicieanage 2 drugs

[0207] In Scheme 4, Q is -C1-C8 alkyl, -C1-C8 alkenyl, -C1-C8 alkynyl, -0(C1-C3 alkyl), -0-(C1-C8
alleny), -0- B RYFDH), SHEIBIoAT S’ o .V S YRFEI VoI TSR O-4: n is O or 1
and p rangeg#agingsfaipehionalouihdPresend@3PBhiensemecemhpdimralTetheeh) maigties are the
same. In yetp%?[())(grslgsr oefr?hkz:o[()jrifr:rs]grﬂtir}ggnzi[())nrpgui%}éec% %&rlﬁhdgafl?lryeg]t%ge disease are classified in
Stage I or II whereas subjects with advanced stage disease are classified in Stages 111
or IV. The methods of the present invention can be used to treat a subject classified in
any one of the four stages of disease, including a subject with advanced stage disease.
[0117] The methods of the present invention encompass treating a subject who
is newly diagnosed and has not previously been treated for HL.
[0118] The methods of the present invention also can be used to treat subjects
with refractory and/or relapsed Hodgkin lymphoma.
[0119] A subject with refractory Hodgkin lymphoma is a subject who does not
respond to therapy for HL, i.e., the subject continues to experience disease
progresssion despite therapy.
[0120] A subject with relapsed Hodgkin lymphoma is a subject who has
responded to therapy for HL at one point, but has had a reoccurence or further
progression of disease following the response.
[0121] The methods of the present invention also encompass treating a subject
who has previously been treated with a first-line chemotherapy regimen for Hodgkin
lymphoma or a subject who has been treated with both a first-line chemotherapy
regimen and/or a salvage chemotherapy regimen. First line chemotherapeutic
regimens for Hodgkin lymphoma include, for example, the ABVD regimen
(Bonadonna and Santoro, Cancer Treat Rev 1982;9:21-35), the BEACOPP regimen
(Diehl et al., N Engl J Med 2003;348:2386-2395), the escalated BEACOPP regimen
(Diehl et al., N Engl J Med 2003;348:2386-2395), the MOPP regimen (Devita et al.,
Ann Inter Med 1970:73:881-895), and the Stanford V regimen (Horning et al., J Clin
Oncol 2000;18:972-980). Salvage chemotherapy regimens include, for example, the

ESHAP regimen (Aparicio et al., Ann Ocol 1999;10:593-595), the modified Stanford
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[0209] In one aspect, Spacer units (-Y),-) are represented by Formulas (X)- (XII): X wherein Q is
-C1-C8 alkyl, -C1-C8 alkenyl, -C1-C8 alkynyl, -0-(C1-C8 alkyl), - 0-(C1-C8 alkenyl), -0-(C1-C8 alkynyl),
-halogen, -nYQ WOAWEMT: and m is an integer ranging from 0-4; -HN-CH2-BCI/UK304%@79224
NHCH2C(0)-NHCH2C(0)1 xil. [0210] Embodiments of the Formula | and 11 comprising
Antibody-drug GOMYIAIR GRHBPHNANCADHRGIULR)1 ; 19D8Nely T, AR DR eeattnABhetz et

al., Ann Oncol 2003;14:1762-1767), the Mini-Beam regimen (Colwill et al., J Clin
Oncol 1995;13:396-402, Fernandez-Jimenez et al., Haematologica 1999;84:1007-
1011), the MIME regimen (Enblad et al., Eur J Haematol 1998;60:166-171), the
MINE regimen (Ferme et al., Ann Oncol 1995;6:543-549), the IEE regimen (Jackson
et al., Leuk Lymphoma 2000;37:561-570), the DHAP regimen (Josting et al., Ann
Oncol 2002;13:1628-1635), the ICE regimen (Moskowitz et al., Semin Oncol
2004;31(suppl):54-59), the ITVP regimen (Oyan et al., Biol Blood Marrow Transplant
2005;11:688-697), the IVE regimen (Proctor et al., Eur ] Haematol
2001;64(suppl):28-32), the VIP regimen (Ribrag et al., Bome Marrow Transplant
1998;21:969-974), the ASHAP regimen (Rodriguez et al., Blood 1999;93:3632-3636),
the Dexa-BEAM regimen (Schmitz et al., Lancet 2002;359:2065-2071), the CEP
regimen (Szanto et al., Oncology 1991;48:456-458), the CN30P regimen (Walewski
et al., Med Oncol. 2000;17:195-202), and the MVC regimen (Wiernik et al., Cancer J
Sci Am 1998;4:254-260).

[0122] The methods of the present invention also encompass treating a subject

who has previously undergone a stem cell transplant.

K. Anti-CD30 Antibodies

[0123] Anti-CD30 antibodies suitable for use in accordance with the present
compositions and methods include any antibody that specifically binds to the CD30
antigen. Anti-CD30 antibodies are preferably monoclonal and can include, for
example, chimeric (e.g., having a human constant region and mouse variable region),
humanized, or human antibodies; single chain antibodies; or the like. The
immunoglobulin molecules can be of any type (e.g., IgG, IgE, IgM, IgD, IgA and
IgY), class (e.g., 1gG1, IgG2, 1gG3, 1gG4, IgA1 and IgA2) or subclass of
immunoglobulin molecule.

[0124] In certain embodiments, the antibody is an antigen-binding antibody
fragment such as, for example, a Fab, a F(ab’), a F(ab’),, a Fd chain, a single-chain Fv
(sclv), a single-chain antibody, a disulfide-linked Fv (sdFv), a fragment comprising
either a Vi, or Vg domain, or fragments produced by a Fab expression library, or a

CD30 -binding fragment of any of the above antibodies. Antigen-binding antibody
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and. wherein w andy are each 0, HN ONH2 Yy-llp NH () NH2, and

WO 2009/048967 PCT/US2008/079224

fragments, including single-chain antibodies, can comprise the variable region(s)
alone or in combination with the entirety or a portion of the following: hinge region,
CH1, CH2, CH3 and CL. domains. Also, antigen-binding fragments can comprise any
combination of variable region(s) with a hinge region, CH1, CH2, CH3 and CL.
domains. Typically, the antibodies are human, rodent (e.g., mouse and rat), donkey,
sheep, rabbit, goat, guinea pig, camelid, horse, or chicken. As used herein, “human”
antibodies include antibodies having the amino acid sequence of a human
immunoglobulin and include antibodies isolated from human immunoglobulin
libraries, from human B cells, or from animals transgenic for one or more human
immunoglobulin (see, for example in U.S. Patent Nos. 5,939,598 and 6,111,166).

[0125] The antibodies may be monospecific, bispecific, trispecific, or of
greater multispecificity (See, e.g., PCT publications WO 93/17715; WO 92/08802;
WO 91/00360; and WO 92/05793; Tutt et al., 1991, J Immunol 147:60-69; U.S.
Patent Nos. 4,474,893; 4,714,681, 4,925,648; 5,573,920; and 5,601,819; Kostelny et
al., 1992, J Immunol 148:1547-1553.)

[0126] Exemplary anti-CD30 antibodies include, but are not limited to,
humanized or chimeric AC10 or HeFi-1 antibodies. Accordingly, an exemplary anti-
CD30 antibody comprises one or more CDRs of murine HeFi-1 (SEQ ID NO:20, SEQ
ID NO:22; SEQ ID NO:24; SEQ ID NO:28, SEQ ID NO:30 or SEQ ID NO:32) or
murine AC10 (SEQ ID NO:4; SEQ ID NO:6; SEQ ID NO:§; SEQ ID NO:12; SEQ ID
NO:14; or SEQ ID NO:16). In some embodiments, the anti-CD30 antibody
comprises one/or one or more variable regions of murine HeFi-1 (SEQ ID NO:18 or
SEQ ID NO:26) or murine AC10 (SEQ ID NO:2 or SEQ ID NO:10). A table
indicating the region of AC10 or HeFi-1 to which each SEQ ID NO corresponds to is

provided below:

Table 1
MOLECULE NUCLEOTIDE OR AMINO | SEQ ID NO
ACID
AC10 Heavy Chain Variable Region Nucleotide 1
AC10 Heavy Chain Variable Region Amino Acid 2
AC10 Heavy Chain-CDRI1(H1) Nucleotide 3
AC 10 Heavy Chain-CDRI1(H1) Amino Acid 4
AC 10 Heavy Chain-CDR2(H2) Nucleotide 5
AC 10 Heavy Chain-CDR2(H2) Amino Acid 6
AC 10 Heavy Chain-CDR3(H3) Nucleotide 7
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NH C) NH2 THE DRUG UNIT [0211] D is an auristatin drug compound having an atom that can
form a bond with the Spacer unit, with the Amino Acid unit, with the Stretcher unit or with the antibody
unit. In som¥rAMBE#RILs, the Drug unit D has a N-terminal nitrogen atonPREUSAH$E P22 bond with
the Spacer unit. As used herein, the terms "Drug unit" and -Drug moiety" are synonymous and used

interchange@bly and refeyjgR@ui#atin drug unft FUTISIH TIDEBRZAMRR®N WEWQTANO
embodiments, the auristatin drug unit is auristatin|E or a derivagigghereof. Accordingly, the term
"auristatin” as\gsed NEMRY (HMEAB K3 IP@yde aurnistatin deriValiye A€ Synthesis and gtructure of
exemplary aug@qmng{\/@gyﬁs\gj@agpéﬁgg% nuyu.s. Patenm@f%won Fublicafion NO§.
2003-00832 ACTPRcCRAT Vi 2 ROAPH 75T ; InternatigRal Bafeff Publicatipn No. {yO
04/010957, nA‘?frﬁ)“B kﬁ[ﬁgt@ﬁ@@ E{In NO- WO 027088 ¢ @i -S- PatentNos. §,323,31p;
6,239,104, 6,0 : 3 149,563,483 A oy 99,9027 9,554,74575,530,097;

AC 10 nght Chain-CDR2(1.2) Nucleotide 13

AC 10 Light Chain-CDR2(1.2) Amino Acid 14

AC 10 Light Chain-CDR3(1.3) Nucleotide 15

AC 10 Light Chain-CDR3(1.3) Amino Acid 16

HeFi-1 Heavy Chain Variable Region Nucleotide 17

HeFi-1 Heavy Chain Variable Region Amino Acid 18

HeFi-1 Heavy Chain-CDRI1(H1) Nucleotide 19

HeFi-1 Heavy Chain-CDRI1(H1) Amino Acid 20

HeFi-1 Heavy Chain-CDR2(H2) Nucleotide 21

HeFi-1 Heavy Chain-CDR2(H2) Amino Acid 22

HeFi-1 Heavy Chain-CDR3(H3) Nucleotide 23

HeFi-1 Heavy Chain-CDR3(H3) Amino Acid 24

HeFi-1 Light Chain Variable Region Nucleotide 25

HeFi-1 Light Chain Variable Region Amino Acid 26

HeFi-1 Light Chain-CDR1(1.1) Nucleotide 27

HeFi-1 Light Chain-CDR1(1.1) Amino Acid 28

HeFi-1 Light Chain-CDR2(1.2) Nucleotide 29

HeFi-1 Light Chain-CDR2(1.2) Amino Acid 30

HeFi-1 Light Chain-CDR3(1.3) Nucleotide 31

HeFi-1 Light Chain-CDR3(1.3) Amino Acid 32

Human gamma I constant region Amino Acid 33

Human kappa constant region Amino Acid 34

[0127] Exemplary anti-CD30 antibodies include functional derivatives or
analogs of AC10 and HeFi-1. As used herein, the term “functional” in this context
indicates that the functional derivate or analog of AC10 and HeFi-1 is capable of
binding to CD30.

[0128] In some embodiments, anti-CD30 antibodies not only
immunospecifically binds CD30 but also can exert cytostatic and/or cytotoxic effect
on malignant cells in HL. wherein the cytostatic or cytotoxic effect is complement-
independent and can be achieved in the absence of (1) conjugation to a cytostatic or
cytotoxic agent and (ii) effector cells.

[0129] The anti-CD30 antibodies may be described or specified in terms of
the particular CDRs they comprise. In some embodiments, the antibodies comprise
the CDRs of AC10 and/or HeFi-1. In some embodiments, the antibodies are

chimeric or humanized forms of AC10 or HeFi-1. The invention encompasses an
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5,521,284; 5,504,191, 5,410,024, 5,138,036; 5,076,973; 4,986,988; 4,978,744, 4,879,278; 4,816,444,
and 4,486,414, each of which is incorporated by reference herein in its entirety. [0213] In some
embodimen¥O-1P98/848W ristatin of the formula DE or DE: R10DF or a phBfdE20%¥/aIR2&tceptable
salt or solvate form thereof; wherein, independently at each location: the wavy line indicates a bond;

antibody comprising a heavy or light chain variable domain, said variable domain
comprising (a) a set of three CDRs, in which said set of CDRs are from murine
monoclonal antibody AC10 or HeFi-1, and (b) a set of four framework regions, in
which said set of framework regions differs from the set of framework regions in
murine monoclonal antibody AC10 or HeFi-1, respectively, and in which said
antibody immunospecifically binds CD30.

[0130] In a specific embodiment, the invention encompasses an antibody
comprising a heavy chain variable domain, said variable domain comprising (a) a set
of three CDRs, in which said set of CDRs comprises SEQ ID NO:4, 6, or 8 or
comprises amino acid sequences that are substantially identical to the amino acid
sequences set forth in SEQ ID NO:4, 6, or 8 and (b) a set of four framework regions,
in which said set of framework regions differs from the set of framework regions in
murine monoclonal antibody AC10, and in which said antibody immunospecifically
binds CD30.

[0131] In a specific embodiment, the invention encompasses an antibody
comprising a heavy chain variable domain, said variable domain comprising (a) a set
of three CDRs, in which said set of CDRs comprises SEQ ID NO:20, 22 or 24 or
comprises amino acid sequences that are substantially identical to the amino acid
sequences set forth in SEQ ID NO:20, 22, or 24 and (b) a set of four framework
regions, in which said set of framework regions differs from the set of framework
regions in murine monoclonal antibody HeFi-1, and in which said antibody
immunospecifically binds CD30.

[0132] In a specific embodiment, the invention encompasses an antibody
comprising a light chain variable domain, said variable domain comprising (a) a set of
three CDRs, in which said set of CDRs comprises SEQ ID NO:12, 14 or 16 or
comprises amino acid sequences that are substantially identical to the amino acid
sequences set forth in SEQ ID NO:12, 14, or 16, and (b) a set of four framework
regions, in which said set of framework regions differs from the set of framework
regions in murine monoclonal antibody AC10, and in which said antibody
immunospecifically binds CD30.

[0133] In a specific embodiment, the invention encompasses an antibody
comprising a light chain variable domain, said variable domain comprising (a) a set of

three CDRs, in which said set of CDRs comprises SEQ ID NO:28, 30, or 32 or
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R2 is 4714720 alkyl, 472-C20 alkenyl, or -C2-C20 alkynyl; R3 is -Il, -CI-Go alkyl, -C2-C20
alkenyl,alkynyl, carbocycle, -Ci-C20 alkylene (carbocycle),alkenylene(carbocycle),
alkynylene(YPoEYOBISC 1-C20 alkylene(aryl), 4724720 alkenylene(ary1) PCHUSIBANIRIAYIenc(aryl),
-heterocycle, -C14720 alkylene(heterocycle), alkenylene(heterocycle), or -C2-C20
alkynylene(heterocycle); R4 is.-H, -C14220 alkyl, -C2-C20 alkenyl,alkynyl, carbocycle, -C1-C20
alkylene (caflSGM/IET, Ay ¥98 SIRBRYTER eI Fotyan e wasplisr AR RMBRIAHYcle),-C1-C20
alkylene(arydgqdoitdd 28 adkenyese(RIPLNOCE, SLGalynyiene(and) ofeiaraayaenkl-C20

alkylene(heterocycle), alkenylene(heterocycle), or 422-C20 alkynylene(heterocycle); R5 is -H or

471-C8 alkyFeelong Ry Rk il t5hal Fams Y ek ASSERIIEHIE dFinB5e thal ARG Eab),- wherein

R, and Rb afgdnsiepenaantlymbndeidaAaiinddyGLa20 afemnylifer? eidiadiaoayl, or carbocycle and s
is2,3,4,50r6, R6is -H, -C1-C20 alkyl, -C24720 alkenyl, or -C24720 alkynyl; R7 is -Il, -C1-C20
alkyl, -C2-C2@@IWQ@?@&2@IHH% ,:;Qcarbocycle, -C1-C20 alkylene

(carbocycle),alkenyigrs(ratkosysia) iAKMNYIERRISAIRRGYE b el Ry lena{anyl), -C2-C20
alkenylene(aryl), -C2-C20 alkynylene(aryl), heterocycle, -C1-C20 alkylene eteroc%%gg,

alkenylene(lﬂ@ éygléfafibFQ@TPI@Q@tgﬂ(Wé(r?@@%@%%é§1gi0n set forth in SEQ ID
the light chain variable region set forth in SEQ ID NO:10, the human gamma I

constant region set forth in SEQ ID NO:33 or amino acids 1 to 329 of SEQ ID NO:33
and the human kappa constant region set forth in SEQ ID NO:34.

[0135] Additionally, the antibodies can also be described or specified in terms
of their primary structures. Anti-CD30 antibodies having at least 80%, at least 85%,
at least 90%, at least 95% and most preferably at least 98% identity (as calculated
using methods known in the art and described herein) to the variable regions of
murine AC10 or HeFi-1 are also included in the present invention. Antibodies of the
present invention may also be described or specified in terms of their binding affinity
to CD30. Preferred binding affinities include those with a dissociation constant or Kd
less than 5 X 10°M, 10°M, 5 X 107 M, 107 M, 5 X 10° M, 10° M, 5 X 10° M, 10”
M,5X10"°M, 10" M, 5 X 10" M, 10" M, 5 X 102 M, 102 M, 5 X “ M, 1077
M,5X 10 M, 10 M, 5 X107 M, or 10™° M.

[0136] The antibodies can be purified, for example by affinity
chromatography with the CD30 antigen. In certain embodiments, the antibody is at
least 50%, at least 60%, at least 70% or at least 80% pure. In other embodiments, the
antibody is more than 85% pure, more than 90% pure, more than 95% pure or more
than 99% pure.

[0137] The antibodies also include antibodies that are modified, e.g., by the
attachment of any type of molecule to the antibody such that attachment does not
prevent the antibody from binding to CD30. For example, but not by way of
limitation, the term “antibody” includes antibodies that have been modified, e.g., by
glycosylation, deglycosylation, acetylation, pegylation, phosphylation, amidation,
derivatization by known protecting/blocking groups, linkage to a cellular ligand or

other protein, efc. Any of numerous chemical modifications may be carried out by
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each R8 is independently -H, -OH, -C1-C20 alkyl, -C2-C20 alkenyl, -C24720 alkynyl, -0-(C1-C20
alkyl), -0-(C2-C90 alkenyl), -0-(C1-C20 alkynyl), or -carbocycle; R9 is -H, -C1-C20 alkyl,
-02-C20alkeMP 200489620 alkynyl; R19 is -aryl, -heterocycle, or -carhocycRET/US288/4324¢1-C20
alkyl, -C24720 alkenyl, -C2-C20 alkynyl, -carbocycle, -0- (C1-C,0 alkyl), -0-(C2-C20 alkenye,
-0-(C2-C20 alkynyl), or OR18 wherein R18 is -|l, a hydroxyl protecting group, or a direct bond where
OR18 represeitéiLgehniques. including, b net Ssniigd fo_eprgR iRl SFaesse20 alkynyl, -aryl,
-heterocyclea@ﬁymf&g%@fﬁylﬁj&ﬁfﬂg{dﬁ@&@fﬁﬁgﬁ[@@fzﬂﬁj&my@m,-HH-, or -NR12- herein R12CI-Coo
alkyl, -C2-C20 alkenyl, or -C7-C20 alkynyl; Rn isC1-C20 alkyl, -C2-C20 alkenyl, -C2-C20 alkynyl, -aryl,
- heterocycle, -(Rliﬁ@iﬁ?—h@lﬁ‘? BRUpRYISHPLER ABASTL IRYRUG FRR Q8 EERTGIY P8RY-1000: 1e3 is

-C2-C20 alkylgnpsidrrthatOkalksenylene. #f. -Cane R alkyapianes R3'(s)30rcen i phovuctlr(-20 alkenyl,
or -C2-C20 alkynyl; each occurrence of R15 is independently -H, -COOH, -(CH2)11-N(R16)2,

-(CH2)11-sO8H0upracsduzss svell keospndikgie-arii 2y 91 cxeranie Fe0-0rR Ay admenscees. £920 alkynyl:

each occurreRe@ af iR1Caisiinde RRNEGRTY bk nbii1dtalte/rabitnCARRIkanY hndGReGiRO, alkyny! or
-(Cl12)11-COOll; and n is an integer ranging from 0O to 6; wherein said alkyl, alkenyl, alkynyl,

alkylene, alk@yrnBC AIAAIERE! a7t BBEpRPagl ARt AsEPOdisa aResIEC it I6HE or as part
of another grpamaredpRtignall.swestisiad i RAIAL Myistatinf RItel IRIpURDE peddf inglude those

wherein '
the host species.

[0139] Monoclonal antibodies can be prepared using a wide variety of
techniques known in the art including the use of hybridoma, recombinant, and phage
display technologies, or a combination thereof. For example, monoclonal antibodies
can be produced using hybridoma techniques including those known in the art and
taught, for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring
Harbor Laboratory Press, 2nd ed., 1988); Hammerling, et al., in: Monoclonal
Antibodies and T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references
incorporated by reference in their entireties).

[0140] Methods for producing and screening for specific antibodies using
hybridoma technology are routine and well known in the art. In a non-limiting
example, mice can be immunized with CD30 or a cell expressing CD30 or a fragment
or derivative thereof. Once an immune response is detected, e.g., antibodies specific
for CD30 are detected in the mouse serum, the mouse spleen is harvested and
splenocytes isolated. The splenocytes are then fused by well known techniques to any
suitable myeloma cells, for example cells from cell line SP20 available from the
American Type Culture Collection, Rockville, MD (ATCC). Hybridomas are
selected and cloned by limited dilution. The hybridoma clones are then assayed by
methods known in the art for cells that secrete antibodies capable of binding CD30.
Ascites fluid, which generally contains high levels of antibodies, can be generated by
injecting mice with positive hybridoma clones.

[0141] Accordingly, the present invention provides methods of generating
monoclonal antibodies as well as antibodies produced by the method comprising
culturing a hybridoma cell secreting an antibody wherein, preferably, the hybridoma

is generated by fusing splenocytes isolated from a mouse immunized with an antigen
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R2 is -C1-C20 alkyl, -C2-C20 alkenyl, or -C7-C20 alkynyl, each of which is optionally substituted with
one or more groups independently selected from Al; R3is -ll, -Ci-C20 alkyl, -C2-020 alkenyl,
-02-C20 alk¥HYRYWHE2Ytlic C3-C6 carhocycle,alkylene(monocyclic (73-CoPEAbSYRi&y9222-C70
alkenylene(monocyclic C3-C6 carbocycle), -C2-e20 alkynylene(monocyclic C3-C6 carbocycle),aryl,
-C1-C20 alkylene(C6-C10 aryl), -C2-C20 alkenylene(C6-Ciq aryl),-C2-C20 alkynylene(C6-Cio aryl),
-heterocycle?l 1CRRIIGSHL RIS BRICfE]!s- bl Sisp %W@M@W%){WU&% 28
alkynylene(hatereaysle)i wheredmsaithakthaalkenyle atkynyhoalkylapes alkanylems@nd alkynylene
radicals whether alone or as part of another group are optionally, substituted with one or more groups

independently seletdd%lMtaiody fasREBisy RRIGh HEariERh SRS SREBE S 3R R%F another group are
optionally substittied wjitknoRe efdmatR&rorpsdRaaprRNtentivsatesied frosmébds saig Bey! radicals

whether alone or as part of another group are optionally substituted with one or more groups

independentf&BIEddy RErABlia AFeggeRdEroRyete MBI Qlretsr WiBkecBF B SaMSF another

group are om&qﬁ?ﬁynsaﬂ@ﬁi@dm Wilh BASRAINCE [P & islerapdantly setrced itom A4, R4 is
kyl, -C9-C20 alkenyl, -C2-C20 alkynyl, monocyclic C3-C6 carbocycle, -C14220

-1I, -C1-C20 alkyl, , ) )C ,

a|ky|ene(moﬁ&§/é4iér%$§l@@ 68%66&@%5’,3!@1@%%%%65(};{1B%Bw%@@-@éleérﬁbjcﬁlﬁe), -C2-C70
alkynylene(npenoeysiigit/se 4@ rasboeyslg).aryl, -C1-C20 alkylene(C6-Cio aryl), -C2-C20
alkenylenc(C6-Cio aryl), -C2-C20 alkynylene(C6-Cm aryl), -heterocycle, -C1-C20
alkylene(heterocyc@){ MBPOdRe SO Re @5RipHIE) I BREC e PO RAIRYA PIePahB&PSS i cle): wherein
said alkyl, aligavh aknadnalyianecaksnyenansad alkynvlenadasies'austheralone or as part of
another group are optionally substituted with one or more groups independently selected from Al, said
carbocycle rdiilarcshpeihesaréivs of pkaparastigsdivbichenipy dhe BptiSitalsi & egstfted with one or
more 9rOUp%ﬂ&%@ﬁfg“ﬂ%ﬁﬂylﬁqd%‘ﬂ%@lﬁ%rﬁ@ocﬁﬁignﬁ%éﬂ%@éé &%%Q%Eiﬁ%&%@&i@ﬁlﬁ’?” of another
group are optionally substituted with one or more groups independently selected from A3, and said
heterocycle ms}owﬁwépmaﬁé @?pa%smﬂrfmaéﬁ@értgw apabpRrANh A8tibstiuted with one or
more groups;idapenglenthhselschedEom AdRR iat ok ACkfeBlYbncodit B4 ARARS jointly form a
carbocyclic ring and have the formula -(Cab),- wherein Ra and Rb are independently -Il, -Ci-Cs alkyl,
-C2-C8 alkeflgmagy @ awl?@fmmwﬂgqlamé@g@,(&ga dp@an or m@rlge_-pi?b@i-C7o_alkyl,
-C2-C20 alkgpyl, L R GERAKNNeWhetRImRaIcalodiRlRoX andhialkyiyhiaricals are optionally

substituted with one or more groups independently selected from Al; R7 is -Il, -C1-C20 alkyl,
-C2-C20 alkemyimidecraahgnylimorstydickes od e bodydimedDnupaphakgiene(prbrocyclic (73-05
carbocycle). Sl re AKENIERB{RLORRYSIIGST GheatRamiEiel (G IARIRY leneimopacyclc
(73-C6 carbocycle), -C6-C10 aryl, -C1-C20 alkylene(C6-C10 aryl), -C2-C20 alkenylene(C6-Cio aryl),
-C2-C20 alkjihylelis(CBCta anyl) hdipterdopele Phage 098l alkifleratimsterboyelgypically
a'ke”y'e”e('}ﬁ%‘éﬁ}’&l?h%%%ré%éﬁﬁ%gwgé{ Nﬁé B‘%ﬁ%;lyﬂ%éi‘ﬂp@éf@s%@pﬁ%lﬁ é)}iaal Qlnalkynyl,

ne, and a ether ther g

alkylene, alkenyle kynylene Tadicals w one or as part of ano oup are optionally
substituted Vith, dhecodmdfelgrtaipbindépyemdidntly sélEciatdframs A¢tcsnitiicanrdpdyetd tadicals whether

I t of ' it ith : i dentl
celected ot R, A A B L A A e
substituted witimemetlort tnods grélpdDindeperdEntly Belactedfiare A%iandisdid svdteratycle radicals

whether along or.as part,of another group ar tionally substituted with .one or more groups
independenty L B B e R P P 0
alkenyl, -C2+0R0 alkipnylor a1 -C20mplley b0k 6C2 43Pl alketyb) s- ACIaCBO wikky hy thade carbocycle,
wherein Sa'%g%‘%ﬁ'tgﬁ‘”é%‘%&f?ﬂé’ Alkynyt fadicals: W P&&Q%&%‘%&%&;&aﬁ R o a”é’&%%ﬂf oup, are
optionally substitu ed With oné &f more groups |n(fepen en%ly Selécted from Al and Said carbocycle is
optionally subiifiuiethwitmohévimtimdsd 8 clpSindepsrdently B8 ettddfram ] ARtethodR9 is -II, -Cl-Go

alkyl, -C2-Caqalienyver gCRIGR0 Ay, Whsseinsaid alld, allenviandaliomyladicy are optionaly
substituted with'one or hore groups%néepéh ently'selected from' Al; ’ ”

1997, Gene 187:9-18; Burton et al., 1994, Advances in Immunology, 191-280; PCT

Application No. PCT/GB91/01 134; PCT Publications WO 90/02809; WO

91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO

95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717,

5.427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225;
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RIL9 is -aryl, -heterocycle, or -carbocycle; wherein said carbocycle radical is optionally substituted with
one or more groups independently selected from A2, said aryl radical is optionally substituted with one
or more gro¥s3 28 dently selected From A3, and said heterocycle radi®&Tid/Si8MaM24ubstituted
with one or more groups independently selected from A4; R2 is selected from -II, -C1-C20 alkyl,
-C2-C20 alkenyl, -C2-C20 alkynyl, - carbocycle, -OH, -0-(C1-C20 alkyl), -0-(C2-C20 alkenyl),
0-(C2-C20 Ay ylAd SRS HiHEI b L] UikgReAIREATTE HRSMAFACAE Whther alone or as par
of another gg@ﬁe@elﬂf@igm'mﬁﬂy@ubstituted with one or more groups independently selected from Al,
and said carbocycle is %[l)tionally substituted with one or more groups independently selected from A2;

R18 is -II, a hydrox{Mdlettidgiarhgg 1Bihe ghavs BIrtrieraloRe e SrLatiog 15 R21 is selected
from -H, -Clai2Q aikybdikr&2nalkeny khe(anfe € @ e b 1ol Carbecyele; wirerein waidalkyl, alkenyl,

and alkynyl radicals are optionally substituted with one or more groups independently selected from Al,

and said carERdécsaticdng b gneihesitetet e et sdragigsadindigpendently selected

from A2 fragmerRins &yl RO natN SubSHgtRd Witk R0M O RRRLEALRS I deRendantly selected
from A3, or heterOC}/cIe optlonallgqsubstituted with one or more groups independently selected from

A4;  Ziskintesllsnepstopog QEW&maaﬂgsgrﬂéﬂ-ieﬁstaiﬁyﬁla"ﬁ-ﬁ%%ﬁ, or-C2-C20

alkynyl, eacheefiNihieh is RRUANAINRHPSITEEE Mh R AldNers 9L auRs-iBAeRERA& I selected from
Al; Rid is -14,C.20 alkyl, 472-C20 alken yl, -02-C20 alkynyl, -aryl, heterocycle, -(12130),"-R14, or ~(l

30)1-CH(R15yPippedainiaaieanass Snenyiinse artymghradibars ditcGsedHali dupdtlictatvith one or
more groupsyinslepgndentlyseigated: AT saidighdrasioa is ORieNaty . sHRE§iWEd yih one or more

groups independentléselected from A3, and said heterocycle is optionally substituted with one or more

groups indep@fdeftif siedtedtrone Ratieh asdn I Scianrsind bt r{gG0said refergneesc2-c20

alkylene, -CZ;(20AlkENKIEAGe e 2GRl alRyiene. each of which is optionally substituted with one
or more groups independently selected from Al; Ru is CA) alkyl, -C24:20 alkenyl, or -C2-C20 alkynyl

wherein said alkyl, kddl Faamalky A egtiiessardisprigndin isab saRiedroftinehe dramdresgroups
'ndependen%c‘f’glﬁﬁ;@&ii&qmﬁhe those described in U.S. Patents 4,946,778 and 5,258,498;

Huston er al., 1991, Methods in Enzymology 203:46-88 ;Shu er al., 1993, PNAS
90:7995-7999; and Skerra er al., 1988, Science 240:1038-1040. For some uses,
including in vivo use of antibodies in humans and in vitro proliferation or cytotoxicity
assays, it is preferable to use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the antibody are derived from
different animal species, such as antibodies having a variable region derived from a
murine monoclonal antibody and a human immunoglobulin constant region. Methods
for producing chimeric antibodies are known in the art. See e.g., Morrison, Science,
1985, 229:1202 ; Oi et al., 1986, BioTechniques 4:214; Gillies et al., 1989, J.
Immunol. Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and
4,816,397, which are incorporated herein by reference in their entirety. Humanized
antibodies are antibody molecules from non-human species antibody that binds the
desired antigen having one or more CDRs from the non-human species and
framework and constant regions from a human immunoglobulin molecule. Often,
framework residues in the human framework regions will be substituted with the
corresponding residue from the CDR donor antibody to alter, preferably improve,
antigen binding. These framework substitutions are identified by methods well
known in the art, e.g., by modeling of the interactions of the CDR and framework

residues to identify framework residues important for antigen binding and sequence
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each occurrence of R15 is independently -H, -COOH, - -(CH2)11-S03H, -(CH2)11-S03-C1-C20 alkyl.
-(CH2)11-S03-C2-C20 alkenyl, or -(CHAIS03-C2-C20 alkynyl wherein said alkyl, alkenyl and alkynyl
radicals areWWRtrIAAMYS8Gbstituted with one or more groups independently sBIEEER I8 R2each
occurrence of R16 is independently -H, -CI-C20 alkyl, -C2-C20 alkenyl, C2-C20 alkynyl or
-(CH2)11-COOH wherein said alkyl, alkenyl and alkynyl| radicals are optionally substituted with one or

more group< HBRPERAA DM BC IS BRI TARCY LG TG BHTHY 8T H 98%; (Af4s hitogen,

-0-(C1-C8 aligylenQA&2-C8 aikeamt N o0-§(885 B @k yaybhnauih, «LA0) RI 9BCIRre OWIR., -C(0)NH,,
-C(0)NHR', -C(0)N(R")2 - NHC(O%R', -SR', -SO3R’, -S(0)2R', -S(0)R', -OH, =0, -N3 , -NH2, -NH(RY),
'N(R')2 and YR GFeiReeRMad D iaiBdantre iy SR e raelies - rbodis cap2Ts alkenyl,
-C2-C8 alkymykn@h naky b stnd avaerainotaid iR Gk ayh th0 4 218 8aatke t e xBr{pZ C8 alkynyl),
-aryl, -C1-C8 alkyl, -C2-C8 alkenyl, and -C2-C8 alkynyl groups can be optionally further substituted
with one or M SrEBRE RSBt CE BRRlHOm W) ST G- CERSENOr. - C2.C8 alkynyl,

-halogen, -04G35G8RIKYB0-Qc((2a63 RBEIRY ):CréhcrtrB atkadybracaiy (FE@IR10AEM)R", C(0)OR",
-C(0)NH2 , -C(O)NHR", -C(0O)N(R")2, -NHC(0)R", -SR", -50312", S(0)2R", -S(0)R", -OH, -N3 , -NH2,
-NH(R"), -N(R9P P et Whps WacHrmsadiogep e ARSI eniekaces dikyl, -C2-C8

alkenyl, -C2-{58 aljytWinQtnfiMering 748)I805 0GR ok C & AMY11962-£1] Adkenyl 9092558 alkynyl,
-0-(C1-C8 alkyl),-0-(C2-C8 alkenyl), -0-(C2-C8 alkynyl), -aryl, -C(0)R’, -OC(0)R', C(0)OR', -C(0)NII2,
-C(O)NIIR, -&X ﬂhm)@%ﬂmd}ﬁ@%ﬁ@@@sﬁ@é@éw, -S(0)R', -OH, =0, -N3 , -NH2, -NH(R),

-N(R")2 and -CN, Wﬁﬁ%?@Qﬂﬂﬁie@ﬁ?%%Hﬁa!ﬂde&fﬂiﬁb&%?ﬂ@%Jf@éﬂla'fly‘&%1-1‘1@&@%}‘%11'&%5&@1@'keny|,
-C2-C8 alkynyl, or aryl and wherein said -(Ti-Cs alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, -0-(C1-C8
alkyl), -0-(Caregmgreplhuompeaticata kyrpanang badiegranps Budoryfartaeedstionathpdtibstituted

with one or REsG, SYpattueNisnd Y ek 5aMucSithalkibove 2iGith alk@nydy-C2-C8 alkynyl,
-halogen, -0-(C1-C8 alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8 alkynyl), -aryl, -C(0)R", -OC(%)R", -C(0)OR",
-C(0)NH2 , EroynatrerichirRhznam Ioyroglgrlin sggrecss @ertso. $(GrMtent Nos.

4,444,887 and 4,716,111; and PCT publications WO 98/46645, WO 98/50433, WO
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of
which is incorporated herein by reference in its entirety.

[0147] Human antibodies can also be produced using transgenic mice which
express human immunoglobulin genes. For an overview of this technology for
producing human antibodies, see, L.onberg and Huszar, 1995, Int. Rev. Immunol.
13:65-93. For a detailed discussion of this technology for producing human
antibodies and human monoclonal antibodies and protocols for producing such
antibodies, see, e.g., PCT publications WO 98/24893; WO 92/01047; WO 96/34096;
WO 96/33735; European Patent No. 0 598 877; U.S. Patent Nos. 5,413,923;
5,625,126; 5,633.425; 5,569,825; 5,661,016; 5,545,806; 5,814,318; 5.,885,793;
5,916,771; and 5,939,598, which are incorporated by reference herein in their entirety.
In addition, companies such as Amgen. (Thousand Oaks, CA) and Medarex
(Princeton, NJ) can be engaged to provide human antibodies directed against a
selected antigen using technology similar to that described above.

[0148] Completely human antibodies which recognize a selected epitope can
be generated using a technique referred to as “guided selection.” In this approach a
selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the
selection of a completely human antibody recognizing the same epitope. (Jespers ef

al., 1994, Bio/technology 12:899-903).
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OH, -N3, -NH,, -NH(R"), -N(R")2 and -CN, where each R" is independently selected from -H, -C1-C8
alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, or -aryl; A3 is -halogen, -C1-C8 alkyl, -C2-C8 alkenyl,
-C2-C8 alkyW{, 209494898 7alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8 alkynyl), -aryPCEUSRSHOWIR',
-C(0)OR', C(0)NH2 , -C(0)NHR', -C(0)N(R")2 -NHC(0)R', -SR’, -SO3R’, -S(0)2R', S(0)R', -OH, -NO2,
-N3, -NH2, -NH(R%@%&R' 2 and -CN, where each R’ is independently selected from -H, -C1-C8 alkyl,
-C2-C8 alkenyl, -C2" &lm?@nﬂﬁaf%ﬂ‘bsﬁd%h%EEﬁ?@HiﬂlY@l@@Blﬁf&W—@‘zlﬁ%ﬁ%yl, -C2-C8

alkynyl, -O-(GrkaBialy ACO{G@L wedl alkeiittbriO Hfd2taBaalisya il BnH -AnRt @upseandig further
optionally substituted with one or more substituents independentlg/ selected from -C1-C8 alkyl, C2-C8

alkenyl, -C28%8 BIRSFYINKIHGBANCHYe ies8 L P mpGED R BRI @D 8 By ny 1), -aryl,
-C(0)R", -0CADR), G RIOR s C (N ke e AN B sart(IONBI)Rac M G(@XRas SR, -SO3R", -S(0)2R",
-S(0)R", -OH, -N3 , -NH2, NII(R"), -N(R")2 and -CN, where each R" is ir]de%endenjtly selected from -IL
_C1-C3 alkydeenramng campeiasebindiRgnobeagaple. the aptikady cem lehabiyndige &8 alkenyl,
-C2-C8 alkynyth rinalogen. 10 Ch$Buslkyibad462; Gl @lkenyd)., P1ted-1eBakyryl: 889yl atC(O)R’,
-0C(0)R', -C(0)OR', C(0)NII2 , -C(O)NIIR', -C(0)N(R")2 -NIIC(0)R', -SR', -SO3R’, -S(0)2R', S(O)R',
-OH, -N3 , -N§a¥, 8%(%%?@?@&@7% SHAVEN AT dac e IEHRRpEhASHINPSEINGAINGEIA -H, -C1-C8

alkyl, -C2-C8 qlken¥l 12dRiSnakomyhydloaph and b aiaiBSaiH oP16bdcd allodd L(2*G& alkenyl),
-0-(C2-C8 alkynyl), -C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, and aryl groups can be further

optionally substittriEi thatrnghecor thiressbistitie AtSSFIYe sE ABER Ay _e B s oh P rdebatsl alkyl, C2-C8

alkenyl, -C2 83alkyny hehlRegon G- {flafifhaikyDonRafeaife-8lienyth 30: (ER-GBalkyeY!). -aryl,
-C(O)R", -OC&IO)R",'-Cégt)OR", -C(0)NH2 , -C(0)NHR", C(0)N(R")2, -NHC(0)R", -SR", -503R", -S(0)2R",
-S(0)R", -OHheNBtibrdy for W@(&aay,d-M@vziwf(mﬁw@é&@ﬁ fetsemershEnmemtylaiected from

-H, C8 amyLb‘%Q@hﬁ%‘“ﬁiMl’ aftafyG8 diifbAWEIPh SLbRIMAGSIHC Al Racontaligsalt or solvate

form thereof. = [0215] Auristatins of the formula DE include those wherein said alkyl, alkenyl, alkynyl,
alkylene, alkbgljiehecanllan/Rectricranyncd arppayhsli ineneresesaysle Fadicaasar& WA8ubstituted.

[0216] Aurisiglipg,efdhadPIRURBENGIUAR QS MNEREIN IS 19FRHRS OBom R B4 °H3R6, R7, RS,
and R9 are unsubstituted and the groups of R19. R2 and R21 are
I) in the presence of increasing amounts of an unlabeled second antibody.

Antibodies for use in the present invention also include antibodies other than chimeric
or humanized AC10 or HeFi-1 that specifically bind to CD30.

[0150] One method which detects protein interactions in vivo, the two-hybrid
system, is described in detail for illustration purposes only and not by way of
limitation. One version of this system has been described (Chien et al., 1991, Proc.
Natl. Acad. Sci. USA, 88:9578-9582) and is commercially available from Clontech
(Palo Alto, CA).

[0151] Once a CD30-binding protein is identified, if desired, its ability (alone
or when multimerized or fused to a dimerization or multimerization domain) to elicit
a cytostatic or cytotoxic effect on HL cells can be determined by contacting a culture
of an HL cell line, such as 1.428, 1.450, HLLM2 or KM-H2, with the protein. Culture
conditions are most preferably about 5,000 cells in a culture area of about 0.33 cm?,
and the contacting period being approximately 72 hours. The culture is then exposed
to 0.5 uCi of *H-thymidine during the final 8 hours of the 72-hour period and the
incorporation of *H-thymidine into cells of the culture is measured. The protein has a
cytostatic or cytotoxic effect on the HL cell line if the cells of the culture have
reduced *H-thymidine incorporation compared to cells of the same cell line cultured

under the same conditions but not contacted with the protein. There are many other
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- optionally substituted as described herein. [0217] Auristatins of the formula DE include those wherein
R2 is C1-C20 alkyl optionally substituted with one or more groups independently selected from Al;

R3 and R7 &Y€ #¥&p&idently selected from -H, -C1-C20 alkyl, -C2-C20 alkBaYIUZN¥ D023 kyny!,
monocyclic C3-C6 carbocycle, -C1-C20 alkylene(monocyclic C3-C6
carbocycle),alkenylene(monocyclic C3-C6 carbocycle), -C2-C20 alkynylene(monocyclic C3-C6
carbocycle),Cﬁé%t-‘t’fi‘é%%ﬁ?aléiﬁ&@é&%ﬁ%?é%lﬁg%bf%}ﬁﬂ)?@cé?@ﬁﬁl%ﬂ&ﬂ@rféf&%?ﬁ%l), -C2-C20
alkynylene(GheGidseryhmehi@rocycle, C1-C20 alkylene(heterocycle), -C2-e20

alkenylene(heterocycle), or alkynylene(heterocycle); wherein_said alkyl, alkenyl, alkynyl, alkylene,
alkenylene, and al@ﬁ%l%%a%f% AREPAETETY At parf UriaABeHEF Sy dpcthads a8ty

substituted withaabeidyeya@iasakisaPenasatyreelastam o Ak saidiaarbgeysls radicals whether

alone or as part of angther group are optionally substituted with one or more groups independently
selected fromYASCURRIH FARACHIOWERS WonB oD AR SRAFSH 8FaBHBWtRInally

substituted wWith QiR OthAe GrRwsddeeendentdydsslecies: fiambAdirNEaaidhrigwcycle radicals
whether alone or as part of another group are optionally substituted with one or more groups

independentiyl S¥ecti bt whs can inglide consEUEHOPPRARFXESEIDVERERGPEDIETS alkynyl,
monocyclic Gacfef GRIPAUAURE oGk A AIRMBNBLMADAIKR!Ih Er30E SERIOQNRIR) ¢ fedre20

alkenylene(monocyclic C3-C6 carbocycle), -C2-e20 alkynylene(monocyclic C3-C6 carbocycle),aryl,
-C1-C20 alk§hsosiessesh apniein 2ac docaIRBIEHe rsevesaion theadvetionphyisRI@BC 10 aryl),
‘heter00yC|em&écﬁ@%@U‘M@%}%mﬁ@d%9%%%&%%@6@%%%%@{@%@20

alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene

radicals whefHeMaIBh® s PandsrdifstHEd giotiys hrs Jdpfisnamp SuBrutsaciittdofe or more groups
independentyselegied QR AR RRRICYTIR ABElS MDBIDRY F9REPIa5 Pl another group are

optionally substituted with one or more groups independently selected from A2, said aryl radicals

whether alorféagioad-pherapanbieer §ridp prasbashaiNsYbstitedd HitH brawspraekebups
independenthy selected-inm A3 ARELSAIS DeRINEYceJRAGaSRGIE TaRNGORASPATt Of another

group are optionally substituted with one or more groups independently selected from A4; R5 is -1l or

-C1-C8 alkyk oldrwang IRsheindy Yorand eshrB 88 e anpranty palyéniéofeerialaBi@msRb),- wherein le
and le are in%&%%@?%’ﬁ%%%dﬂéyf& %éléc BRI ik Ga 2l s iRiadgynyl, or carbocycle,

and s is selected from 2, 3, 4, 5 or 6 is -C1-C20 alkyl optionally substituted with one or more
groups indepangerily datkcidd fidnieainologealmRissnddpardantiprseit decmdmadH, -0-(i-C20

alkyl), -0-(CpAG A%ENHds wa%s(ﬁf%'t%%x@xﬁ &ﬁhe@%f@iﬂ Bl And Allyny! radicals are

optionally substituted with one or more groups independently selected from Al; R9 is -hydrogen
or -C1-C20 alslcaptiodatiytbodstitucddomithl opatorsmorel gealipes i tide peandantyrgetedted $ndm Al

recombinant protein expression.

[0153] For example, for recombinant expression of an anti-CD30 antibody, an
expression vector may encode a heavy or light chain thereof, or a heavy or light chain
variable domain, operably linked to a promoter. An expression vector may include,
for example, the nucleotide sequence encoding the constant region of the antibody
molecule (see, e.g., PCT Publication WO 86/05807; PCT Publication WO 89/01036;
and U.S. Patent No. 5,122,464), and the variable domain of the antibody may be
cloned into such a vector for expression of the entire heavy or light chain. The
expression vector is transferred to a host cell by conventional techniques, and the
transfected cells are then cultured by conventional techniques to produce the anti-
CD30 antibody. In typical embodiments for the expression of double-chained
antibodies, vectors encoding both the heavy and light chains can be co-expressed in

the host cell for expression of the entire immunoglobulin molecule.
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R19 is aryl, heterocycle, or carbocycle; wherein said carbocycle radical is optionally substituted with
one or more groups independently selected from A2, said aryl radical is optionally substituted with one
or more gro¥s3 28 dently selected From A3, and said heterocycle radi®&Tid/Si8MaM24ubstituted
with one or more groups independently selected from A4; RN is 00; wherein R18 is -H, a

hydroxy! protecting g4,k & @ifest PRIRINOES %@%&ﬁﬁﬁ@f@%ﬁ&@ﬁ&é&n@&%&@ﬁ%ﬁgm -H,
-C1-C20 alkyl, -C2-C20 alkenyl,alkynyl, or -carbocycle; wherein said alkyl, alkenyl, and alkynyl radicals
are optionall§A8Utsstithess Witk B DB (rbliatiasetdtnir dutdbrefrodvAcald said

carbocycle raghiga) %@ pEpN PhyrRupsIiLIS oML PR ATIARE SPWNSIndanssderthicalested from A2;
and Al, A2, A3, and A4 are as defined herein; or a pharmaceutically acceptable salt or solvate form

thereof. [02133F AehistatiHe srMestmoldhs Eeroanbiertt psaivietaih Rame e esaaglion R3, R4 and

R7 are independemtly satesiRdermsteh oGakyCedd AKYEOE 2GR alkaniwithla Ge ke hsmonocyclic
C3-C6 carbocycle, -C]-C20 alkylene(monocyclic C3-C6 carbocycle), -C>-C20 alkenylene(monocyclic

C3-C6 carbdB§ Ry I EDEUS AYIBRRIRSIHEEILAE ComEs CLpBaRyRm) CEBREIBNNS:¢1-C20
alkylene(C6-faleraimtive €2pfe o konyianel@a: GA@amibn 47 4n&20KMIBHEE Bske 0.aryl),
-heterocycle, -C1-C20 alkylene(heteroc ‘cle?z -C2-C20 alkenglene(,heterocycle), or .
aIkynylene(rlge‘%‘é?g’dl?tfé)‘,’lvvﬂggém%ﬁ’iﬁ%gllkw, afkeHiA L gyl il Rird esfiedigsarfs? and lkynylene
radicals whethsspipne iascaariof BrepesgeauRiateiaptionaty substitiged with one or more groups
independently selected from Alg said carbocycle radicals whether alone or as part of another group are
optionally su%/@ﬁfﬁtgavérﬁ?%ﬁg of more groups independently selected from A2, said aryl radicals

whether alone or aggiagjaharetiet-grpua aia oplionsliautstivitednwifleO PREAIMBESIroups
independently selected from A3, and sajd heterocycle radicals whether alone or a;? Ezelrt of another

group are optOREINCABSIRME I RAH DI S 61 drSups igE peflaentt sEEEE T froht Aa: R5 is -h
ydro gen ; Rbnisiye & Goalkyl1985, MachRA isdnsepanderily ajecteth ek QS Budel;0)0 alkyl),

-0-(0)-C20 alkenyl), ar -0-(C7-C20 alkyn herein said alkyl, alkenyl, and alkynyl radicals are
optionally su@sﬁ%}eg ’\Rﬁtl‘égﬁ@ ogrfrﬁaépé '5gé.¥éslliﬁ8‘étpsé’ﬁ@8?ﬁl§)1§%@ctﬁé‘f At R9 is -hydrogen or
-C1-C8 alkylaurogiapRrisdilyenycapiionaly shbstitdtedwaib QuaeNervimexprgscivps, vetepandently selected

from A3; RN is 00; wherein R18.is H. a hydroxyl protecting group, or a direct bond where
OR's repres AESaSe TR RRIAR R S SR 50 PO AR <O scarbocycle:

wherein saidsatkyls atkenydicandialkymddagicats are-optionaliyaausiiiviied with, gieconmare groups
independently seleste (D) Al a1d i carbooy i a5 QPHoRaly, sy PRIy one or more
[0156] In addition, a host cell strain can be chosen that modulates the

expression of the inserted sequences, or modifies and processes the gene product in

the specific fashion desired. Appropriate cell lines or host systems can be chosen to

ensure the correct modification and processing (e.g., glycosylation, phosphorylation,

and cleavage) of the foreign protein expressed. To this end, eukaryotic host cells

which possess the cellular machinery for proper processing of the primary transcript

and gene product can be used. Such mammalian host cells include, for example,

CHO (e.g., DG44 and CHO-S), VERO, BHK, Hel.a, COS, MDCK, 293, 313, and
W138.

[0157] A stable expression system is typically used for long-term, high-yield
production of recombinant anti-CD30 antibody. For example, cell lines that stably
express the anti-CD30 antibody or derivative thereof can be engineered by
transformation of host cells with DNA controlled by appropriate expression control
elements (e.g., promoter, enhancer, sequences, transcription terminators,

polyadenylation sites) and a selectable marker, followed by growth of the transformed
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Al, A2, A3, and A4 are as denned herein; or a pharmaceutically acceptable salt or solvate form
thereof. [0219] Auristatins of the formula DE include those wherein R2 is methyl, R3is -H, -C1-C8
alkyl, -C2-CHQIRUINN4¥6IC2-C8 alkynyl, wherein said alkyl, alkenyl and alkP&l ¥a23W8814733 & optionally
optionally substituted with one or more groups independently selected from Al; R4 is -11, -C1-C8 alkyl,
-C2-C8 alkenyl,alkynyl, monocyclic C3-C6 carbocycle, -C6-C10 aryl, -C1-C8 alkylene(C6-Cio aryl),
477-C8 alkeh dB(%‘@lﬁﬁBVﬁrWﬁd-léz-T@% GRS LS8 M A Fee s 2ps AdNe A8 H8Rocyclic C2-C6
carbocycle), atkenuena(moRoeyslicifidecR-aatIoRyC IRko-henCh @innylaseimparsy e ¢ - C6

carbocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alky%}alene radicals whether

alone or as part BREHOIR G GRS Bl eandetina sithioRe o MBREYBLILsHi¥bendently
selected fromyAbrsaicheaerye fadigals, wethan plonBaasparhpianctheeyaugiase optionally

substituted with one or more groups independently selected from A2; and said aryl radicals whether

alone or as &R AXBEFeR GiBGR arns Moy asetitansieioin aRd aleRiBFe groups independently

selected frO%ﬁilBﬁ%é&lt%é?efH%@éﬁé@]v@ﬁi&%%@@iﬁhﬂ&@dcﬁ@tﬁ'!(ﬁ@pﬁlt%r%@&ﬂlkynw; each RS
is methoxy; R9 is -hydrogen or -C1-C8 alkyl; RI-9 is phenyl; R2 is OR18; wherein R18 is -H, a
hydroxyl profetRfisd Gidup ) bP a2 B BRI IREr IR $8 R Hse atsthpbasis qRsalsetinldiil: and Al, A2,

and A3 are agdenBeddersies AAPRAIACsHEIEAN RGeePIRMIG 8RIEL Sel\\ie Jamithereof. [0220]
Auristatins of the formula DE include those wherein R2 is methyl; R3 is Il or CI-C.3 alkyl; R4 is C1-05

alkyl: R5 is IFORES §etHACR? RBYSBPRERNIOASEC5G I IHRED iSORTE R 653/ REFfsI Y ogen or CI-C8 alkyl;
RO is phenyfa/R3de ARIEHhRSEIR R, Ailtydiarhmaleatins arauraidiraatond where
OR18 represents =0; and R21 is methyl; or a pharmaceutically acceptable salt or solvate form thereof.

commonly known in the art of recombinant DNA technology can be routinely applied

to select the desired recombinant clone, and such methods are described, for example,

in Current Protocols in Molecular Biology (Ausubel et al. eds., John Wiley & Sons,

N.Y., 1993); Kriegler, Gene Transfer and Expression, A Laboratory Manual

(Stockton Press, N.Y., 1990); Current Protocols in Human Genetics (Dracopoli et al.

eds., John Wiley & Sons, N.Y., 1994, Chapters 12 and 13); and Colberre-Garapin et

al., 1981, J. Mol. Biol. 150:1.

[0158] Once an anti-CD30 antibody has has been produced (e.g., by an

animal, chemical synthesis, or recombinant expression), it can be purified by any

suitable method for purification of proteins, including, for example, by

chromatography (e.g., ion exchange or affinity chromatography (such as, for example,

Protein A chromatography for purification of antibodies having an intact Fc region),

centrifugation, differential solubility, or by any other standard technique for the

purification of proteins. An anti-CD30 antibody can, for example, be fused to a

marker sequence, such as a peptide, to facilitate purification by affinity

chromatography. Suitable marker amino acid sequences include, e.g., a hexa-

histidine peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton

Avenue, Chatsworth, CA, 91311), and the “HA” tag, which corresponds to an epitope

derived from the influenza hemagglutinin protein (Wilson er al., 1984, Cell 37:767),

and the “flag” tag.
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[0221] Auristatins of the formula DE include those wherein R is methyl or or Ci-C3 alkyl; R3 is H or
Ci-C3 alkyl; R4 is Ci-05 alkyl; le is H; R6 is C1-C2 alkyl; R7 is Ci-05 alkyl; R8 is C147.3 alkoxy; R9 is
hydrogen oM®2EBHYF R19 is phenyl; R2 is OR18; wherein R18 is IL a RIFG8AWEEREMhg group,
or a direct bond where OR18 represents =0; and R21 is C1-C3 alkyl; or a pharmaceutically acceptable
salt or solvate formythereok [gBéd} Aprisatingjebitetpimula DF include those wherein R2is
-C1-C20 alkyl, -C2-C.20 alkenyl, or -C2-C.20 alkynyl, each of which is optionally substituted with one
or more groups independently selected from Al; R3, R4, and R7 are independently selected from
-H, -C1-C20 alkyl, {075€R 0 kaetihyd CR ABcal kyngily onenopeskahe. 80 bifcartioayicketh«T 12 C20

alkylene(monocyeglic.C.3-05 ¢ tb%%/cl kenylene‘a%mo cyclic C.3-05 carbocycle
Aoymyleneciu s ay LIRSS SR SRR S SR 720
alkenylene(G6tGo0yadylly «CRREAR atkyinylen (Cobafiitanyl ynthetBaicyalihodyl-coalladne(heterocycle),
-C24790 alkenylene(heterocycle), or -C>4790.alkynylene(heterocycle); wherein sai l, alkenyl,
Ak iy RS A P B s e P oP Mo roup are
optionally subsiigutedswith leneoonlerre igtketpdindependanly.skiaaiad fromi-Al, said carbocycle
radicals whether al s part of anqther group are optiopally substituted with one or. more groups
independenty seleluf K3 ST ANFANLIS THAIF Ao & G S B M SPoup are
optionally sufostitwiag withwlae or more groups independently selected from A3, and said heterocycle
radicals whether alone or as part of anotber(g[gnmpare optiongjly substituted with one or more groups
independently selected from A4; R5 js -H; R6 is -1, -C4-C >0 alkyl, -C2-C20 alkenyl, or -C2-C20
alkynyl, wherein safti ARSFTIRGSICAHY dkopiabls SrRLR é?éVBﬁFBWS%Wied with one or more
groups independentlyssaleciet SB3MM; i.c., Q80NIRE) isnimsiependantinselecteth foantibodH, -C1-C20
alkyl, -C2-C20 alkenyl, -C2-C20 alkynyl, -0-(C1-C20 alkyl), -0-(C2-C20 alkenyl), -0-(C1-e20 alkynyl), or
carbocycle, %ﬁ%‘?&iﬂ@aﬂfﬁlkyl, alkenyl, and alkynyl radicals, whether alone or as part of another group,
are optionally substitutep)with DIk &R B@LouINS inclependrintiy selected from Al and said carbocycle
is optionally substituted with one or more groups independently selected from A2; R9is -H,
-C1-C20 alkyl, -C2-c20' SkERCOPIEARD0 alkynyl; wherein said alkyl, alkenyl and alkyny! radical are

optionally substituteD withcongiontiosergpouns ndependentiselestediiemcality agdithdt is phenyl

optionally substitute .Wilitg one or more groups independently selected from A3; Zis -0-, -S-, -NH-,
or -NRI2, wHBF&Th ®113H -C1-C20 alkyl, 477-C20 alkenyl, or-C2-C20 alkynyl, each of which is
optionally substitutgdvithi fiegeprimere grab@s rlependently selected from Al; Ru. -14,

-C1- C20 alkyl, 472-C ken yl, -02-C20 alkynyl, -aryl, - heterocycle, -(R13 0),"-R14, or -(R13
0),"-CH(R15 )7 and DI ﬁgﬁ@?iw%a B Ao ah adh 1y ittt one o
more groupsitidependeatyscletiehiamdAll saidaiybradicabisuoptionaly@ui3stiuted with one or more
groups indepEnde tly selected %)rocmé?a and said hetergc clg is Btigqgl%ggb&tgute with one or more

groups indep8REnty SEBGET Y jfs. p ranges from 26 about 9, 210 about
8, 2 to about 7, 2 to about 6, 2 to about 5, 2 to about 4 or 2 to 3. In other

embodiments, pis 1, 2, 3, 4, 5 or 6. In some embodiments, p is 2 or 4.

[0162] In some embodiments, the antibody-drug conjugate compound has the
following formula:

L - (As-Ww-Yy-D)p (1))

or a pharmaceutically acceptable salt or solvate thereof;

wherein:

L is the antibody unit, i.e., anti-CD30 antibody (including anti-CD30 antibody
fragments); and

-Aa-Wy-Yy- is a Linker unit (LU), wherein:

-A- is a Stretcher unit,

aisOorl,

each -W- is independently an Amino Acid unit,
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m is an integer ranging from 1-1000; 1413 is -C2-C20 alkylene, -C2-C20 alkenylene, or -C2-C20
alkynylene, each of which is optionally substituted with one or more groups independently selected
from Al; Ru YSQZ2P09/048967  C20 >0 alkyl, -C2-C20 alkenyl, or -C2-C20 alR¢IyISA8¥&HBdid alkyl,
alkenyl and alkynyl radicals are optionally substituted with one or more groups independently selected
from Al; each occurencs aliEol? iadpenendently 4, -COOH, -(CH2)11-N(R16)2, -(Cl12)"-S03ll,
-(Cl12)n-S03-Ci-C20 alkyl, -(012)11-S03-C2-C20 alkenyl, or S03-C2-C20 alkynyl wherein said alkyl,
alkenyl and alkynylTadit&1sHrdypabiagsBaesSiited with one or more groups independently selected
from Al; each occurrenge10f,R16 is independently -II, -Ci-C20 alkyl, -C2-C20 alkenyl, alkynyl or
-(CH2)"-COOH wherein said alkyl, alkenyl and alkynyl radicals are optionally substituted with one or
more groups independ@AR? SarHBEFFBRY I havikgi & MASiAtcHr FYRLINE ﬁaﬁw@g&}rﬁh@m, A2, A3,
and A4 are aggafingd higrein; or a pharmaceutically acceptable salt or solvate form thereof. [0223]
Auristatins of the formula DF include those wherein R2 is methyl; R3, R4, and R7 are
independently sele@tEStERdHFET b ARgE . 2%-C20 alkenyl,alkynyl, monocyclic C3-C6 carbocycle,

-C1-020 alkylene(nonesy elicdaChwaraamsle)is 6 6r32¢ alkeoyenaoRaccie C31C6 carbocycle),
-C7-C20 alkynylene(manocyclic C3-C6 carbocycle), -C6-C10 aryl, -C1-C20 alkylene(C6-Cio aryl),

-C2-C20 alkeNIeABIRSEIBRI L) -¢8 5927 alRGhyidhk @5 6-Ci i), CHBABRIRe W 18 2 to

alkylene(hetepagyrie)s 1 622C20 alkpnyteneinaipioeyelq), piadkynylene(hatereaycle); wherein said
alkyl, alkenyl, alkynyl, alkylenc, alkenylene, and alkynylene radicals whether alone or as part of

another grodP RS OBt Lidfstitdtdt With! ofidof 181 droli TREEPRNELAAT SAIdenEs from Al, said

carbocycle radigalsiyvdeshier @lone Moas Rariehignatber graspuare opsiansllyssubstibted svith one or
more groups independently selected from A2, said aryl radicals whether alone or as part of another

group are optishEiRF5abdit a8 ith s et%?ng&éoa}ﬁﬁﬁg’ﬂ%@ﬁgﬁdgﬁﬁ]@gfélg8@& AT NS, and said

heterocycle gdicalpwinetheraidneta, aspashoef srothabaiodpazadplionatyesubstituted with one or
T GO R e ST o S T b i Some cinbodient s 2 or 4.
[0164] The drug loading is represented by p, the average number of drug

molecules per antibody in a molecule. Drug loading may range from 1 to 20 drugs
(D) per antibody. The average number of drugs per antibody in preparation of
conjugation reactions may be characterized by conventional means such as mass
spectroscopy, ELISA assay, and HPLC. The quantitative distribution of antibody-
drug conjugates in terms of p may also be determined. In some instances, separation,
purification, and characterization of homogeneous Antibody-drug-conjugates where p
is a certain value from Antibody-drug-Conjugates with other drug loadings may be
achieved by means such as reverse phase HPLC or electrophoresis. In exemplary

embodiments, p is from 2 to 8.

[0116] Each of these units is described in more detail herein.

LINKER UNITS

[0165] Typically, the antibody-drug conjugate compounds comprise a linker
region between the auristatin compound and the anti-CD30 antibody. A “Linker unit”
(LU) is a bifunctional compound that can be used to link a Drug unit and an antibody

unit to form an antibody-drug conjugate compound. In some embodiments, the linker

55



each R8 is methoxy; R9 is -H, -CI-C20 alkyl, -C2-C20 alkenyl, or -C2-C70 alkynyl; wherein said
alkyl, alkenyl and alkynyl radical are optionally substituted with one or more groups independently
selected froMA009/0489p71 s aryl optionally substituted with one or more gf6IISSHEEBERAENtlY
selected from A3, or heterocycle optionally substituted with one or more groups independently

selected fromy fidadable ndbiHnu@EeNiRal SonWiEBIRINIR hAHa-Ldartadl atib HilkcfdRalkemd, or

-C2-C20 alkynyl, each of which is optionally substituted with one or more groups independently
selected frofP AR ePBPANIA TesL dse in¢he gvcaltykyicnyimmgterocycle, -(R130)m-R14,
or 41{130)m-CH(R&186VMarairasaitkalk e Alkempand aikymd [alisals asavaptiopaly substituted with

one or more groups independently selected from Al, said aryl radical is optionally substituted with one

or more groSiBe AT S BIEEaHI R RYacHp REENERIBEILIC& optBHEAYSOMRfuted with one

or more groupsehadenandertysriastechfrankAdmis, iUtk ginkefram 1s20@0ed by 12113 s
-C2-C20 alkylene, -C2-C20 alkenylene, or -C2-e20 alkyn){Iene, each of which is optionally substituted

with one or OB RINERNCATIPaatasa4¥8Hy Acuding o potfimiel ¢58 gikyl, -c2-C20
alkenyl, or -Gy€20mdkynyhahieiain saiekalky T apeny and gkyayl ragisals AneLptippatyisybstituted

with one or mare groups independently selected from Al; each occurrence of R15 is independently -H,
-COOH, -(C@@)i%?ﬂﬁ%@fz%t least threqapnp padsleng.colsaying, 240l P SsBeectbepsienyl, or
S03-C2-C20mbnmyl svbenaimsaidiabowialienyd ansvalkynytraticals sesidptinaaliie sulstiuted with one
or more groups independently selected from Al; each occurrence of R16 is independently -II, -C1-C20
alkyl, -C2-CBPHIRBa WRIATRET SRV FP%H%f@ﬁeégﬁiléﬁfﬁﬁ’éﬂger]&}lgﬂﬁcgw radicals are

optionally substikéied withmng:nr mereperexps Isepepdenthsseiscted i @apdyl linkerdstan integer
ranging from O to 6; and Al, A2, A3, and A4 are as defing}%herein;-or a ;i)harmaceutically acceptable
salt or solvafSF&iF DY, SN2y PR A ERTST B e Re SIREE NN S Rif) & pHERPIG Btionally

substituted witptRIYE IpIkANONe GikoEIpSvistie penbe ity Isedpeteld frpnode catib]B\whistatins of the
[ e those wherein the groups of R2, R3 are unsubstituted

and the oroUE T RIRSH Fab e B CF B B (-6 3 1oLt o Y PRC EEE
Gly linker). Other such linkers are described, e.g., in U.S. Patent No. 6,214,345, In
specific embodiments, the peptidyl linker cleavable by an intracellular protease is a
Val-Cit linker or a Phe-Lys linker (see, e.g., U.S. patent 6,214,345, which describes
the synthesis of doxorubicin with the val-cit linker). One advantage of using
intracellular proteolytic release of the therapeutic agent is that the agent is typically
attenuated when conjugated and the serum stabilities of the conjugates are typically
high.

[0167] In other embodiments, the cleavable linker is pH-sensitive, i.e.,
sensitive to hydrolysis at certain pH values. Typically, the pH-senstive linker
hydrolyzable under acidic conditions. For example, an acid-labile linker that is
hydrolyzable in the lysosome (e.g., a hydrazone, semicarbazone, thiosemicarbazone,
cis-aconitic amide, orthoester, acetal, ketal, or the like) can be used. (See, e.g., U.S.
Patent Nos. 5,122,368; 5,824,805; 5,622,929; Dubowchik and Walker, 1999, Pharm.
Therapeutics 83:67-123; Neville et al., 1989, Biol. Chem. 264:14653-14661.) Such
linkers are relatively stable under neutral pH conditions, such as those in the blood,
but are unstable at below pH 5.5 or 5.0, the approximate pH of the lysosome. In
certain embodiments, the hydrolyzable linker is a thioether linker (such as, e.g., a
thioether attached to the therapeutic agent via an acylhydrazone bond (see, e.g., U.S.

Patent No. 5,622,929).
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[0226] Auristatins of the formula DF include those wherein said alkyl, alkenyl, alkynyl, alkylene,
alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals are unsubstituted. [0227] Auristatins

of the formufEOPERHRISHE those wherein R2 is CI-C.3 alkyl; R3 is Il or QCE/82M0310RA%E C1-05
alkyl; R5 is II; R6 is CI-C.3 alkyl; R7 is CI-C.5 alkyl; R8 is CI-C.3 alkoxy; R9 is hydrogen or C1-C8

alkyl; Rim is phenylomsginally-suastitbigsbwith-eReRE MG areldasdpdanrreetiselected from A3;Z is
0, S, or NH; and R11 and A3 is as defined herein; or a pharmaceutically acceptable salt or solvate

form thereofSPISBE]IA fiStatiNesBHIHE 18k DeiittiueledinpSilohieeih are kKo s h§itR3 is H or

CI-C.3 alkyl;iR4uigifl- FoPebien IR 1S SH iR Bdsnmaethyln Rinisidsoprapy | Rt sreiRtfilyRS is methoxy; R9
is hydrogen or CI-C.8 alkyl; RiWhenyl optionally substituted with one or more groups independently
selected FrofRcRAtYi9a%15)o PRI ANcRisa N HS deripaddiidithio bropiidifat Bt ANy acceptable

salt or solvatg dermhinnei AQR2RlyAlistabing atdhentonnita R dnctusienthose:wbatinyl- R2is
methyl; R3is Il or C1-C.2 alkyl; R4 is CI-C.5 alkyl; R5 is ll; R6 is methyl; R7 is isopropyl or sec-butyl;

. .5 al
R8 is methoﬁwﬁgr}gthvd?g&@n(%?p@rig@%dém’ﬁ,)tﬁli‘r‘ﬁr}g)pﬁgpﬁ;aﬁl‘?dS%rDs & EndldYeYefined
herein, prefexally hygirogen: orrepharsyacestitaliwaceepiabie salonsdvalmbepnyiberecf. [0230]
Auristatins of the formula DF include those wherein R2is C1-C3 alkyl; R3 is H or CI-C.3 alkyl; R4
is C1-05 alkyf"HBIDH WHRAtH- & BUQhmRse Iy 19 Bk RE TR €T L3 kIR§E R s hydrogen or

C1-C8 alkyl;@Rifvig phemyds aB 7 iS& arsbith snetdtcht 15028, g8finsd. herein, preferably hydrogen; or a
pharmaceutically aijﬁfé)table salt or solvate form thereof. [02311 Auristatins of the formula DE or

DE i ncl ude those WHEREIMRS! RAE SRR G IEBEAE R 5B Shy I LBEHERFENd R5 is -H. In an

exemplary conbidioncataR3 98] Réviohn @aALiSOPIORYI, 439, is hihlainei i bds 8¢ iyt (iheremainder of
the sub stituents are as defined herein. %5023 Auristatins of the formula DE or DE include those

{ 2 :
wherein R2 8h&RE dre BRERSHAAVE e #349¢ P e Pamn it r Br i ifseii@l4% as denned
herein.  [@238d9substatinsiaithentornBla PBEs-DB.include those wherein each occurrence of R8 is

Sc1iz The remaiigy gl ebaienc e s eipepiect. RSl f e formul
R7 is sec-buiylcrasckiascuiitiieg ot RedaidaGe: angl RebischtiohhEsernapidsgedshe substituents are
as defined hlenrceoipporated by reference herein in its entirety and for all purposes).
[0171] Typically, the linker is not substantially sensitive to the extracellular

environment. As used herein, “not substantially sensitive to the extracellular

environment,” in the context of a linker, means that no more than about 20%,

typically no more than about 15%, more typically no more than about 10%, and even

more typically no more than about 5%, no more than about 3%, or no more than about

1% of the linkers, in a sample of antibody-drug conjugate compound, are cleaved

when the antibody-drug conjugate compound presents in an extracellular environment

(e.g.,in plasma). Whether a linker is not substantially sensitive to the extracellular

environment can be determined, for example, by incubating with plasma the antibody-

drug conjugate compound for a predetermined time period (e.g., 2, 4, 8, 16, or 24

hours) and then quantitating the amount of free drug present in the plasma.

[0172] In other, non-mutually exclusive embodiments, the linker promotes

cellular internalization. In certain embodiments, the linker promotes cellular

internalization when conjugated to the therapeutic agent (i.e., in the milieu of the

linker-therapeutic agent moiety of the antibody-drug conjugate compound as

described herein). In yet other embodiments, the linker promotes cellular

internalization when conjugated to both the auristatin compound and the anti-CD30

antibody.
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[0235] Auristatins of the formula Dr include those wherein Z is -0- or -Nil-. The remainder of the
substituents are as defined herein. [0236] Auristatins of the formula Dr include those wherein R1 is
aryl. The reWWQROEYWBME substituents are as defined herein. [0237] ANCTRHBRXTAE2drmula Dr
include those wherei, R1 is -phenyl. The remainder of the substituents are as defined herein.

[0238] Auristatins oo foAmulRRTINGIHLSs RS MIMRIeiBdihAhe g6k Bil Ldsnbo JRMWARY t-butyl. 't he

remainder of the substituents are as defined herein. 023%] Auristatins of the formula Dr include
those wherefRSWREAsE idesiibediifs foqrrmaplew Stk 8 99 (D) yhRseiend¥i R16 is -C1-C8

alkyl or COOMdpdiig senpinderreiine sobstiuents @rssasaletinad iepaiicatioPR40] Auristatins of the
formula Dr include those wherein when Z is -NH, R11 is -CII(R15)2, wherein R15 is -(CIL)11-SO03lI.

The remaince 6Pt SUbStittlentsArerals qsmeerHefd referipoaRpis bR s U Ebtintents, when D
is an auristatin phigsreya DE. W is an integer ranging from Ito 12, preferably 2to 12, yis 1 or 2, and a

is preferably 1. 0242] In some embodiments, wheren D, is is an auristatin of formula Dr, ais 1 and
w and y are 0. 23] fusaranive Prdinahtts el irki aeile sl iomme Aaving the following
structures: HO 00O A Wy-Yy-

wherein:-A- is a Stretcher unit,

aisOorl,

each -W- is independently an Amino Acid unit,

w is an integer ranging from 0 to 12,

-Y- is a self-immolative Spacer unit, and

yis 0,1 or2.

[0175] In some embodiments, ais O or I, wisQor 1,and yis 0, 1 or 2. In
some embodiments, if wis 1 to 12, then y is 1 or 2. In some embodiments, w is 2 to
12 and yis 1 or 2. In some embodiments,aisQor I, wisOor 1,and yisOor 1. In
some embodiments, p ranges from 1 to about 10, 1 to about 9, 1 to about 8, 1 to about
7, 1to about 6, 1 to about 5, 1 to about 4, 1 to about 3, or 1 to 2. In some
embodiments, p ranges from 2 to about 8, 2 to about 7, 2 to about 6, 2 to about 5, 2 to
about 4 or 2 to 3. In other embodiments, pis 1, 2, 3, 4, 5 or 6. In some embodiments,

pis2or4.

THE STRETCHER UNIT

[0176] The Stretcher unit ( A ), when present, is capable of linking an
antibody unit to an Amino Acid unit (-W-), if present, to a Spacer unit (-Y-), if
present; or to a Drug unit (-D). Useful functional groups that can be present on an
anti-CD30 antibody, either naturally or via chemical manipulation include, but are not
limited to, sulthydryl, amino, hydroxyl, the anomeric hydroxyl group of a
carbohydrate, and carboxyl. Suitable functional groups are sulfhydryl and amino.
Sulfthydryl groups can be generated by reduction of the intramolecular disulfide bonds
of an anti-CD30 antibody. Alternatively, sulfhydryl groups can be generated by

reaction of an amino group of a lysine moiety of an anti-CD30 antibody with 2-
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HOOC N COOH SO3H NH2 or pharmaceutically acceptable salts or solvates thereof. [0244] In
one aspect, hydrophilic groups, such as but not limited to triethylene glycol esters (TEG) can be
attached to Y@ BAIY48PT at RH Without being bound by theory, the hydropRHE/ HP3ME02%344t in the
internalization and non-agglomeration of the Drug Unit. [0245] In some embodiments, the Drug unit

is not TZT-103iHRisPRE @MROIFRRIS:) ek Miniyis: @iéfﬁlﬁgl}eﬁg@iﬁtasiﬁl@@rﬂa@n or auristatin
WO 20091048967PCT/US20081079224 0246] Exemplary antibody-drug conjugate compounds

have the foll SRR Tt FRS IHrd IR O anabady %&a@ggm@ﬂ%@éﬁﬂf@é@@&ﬁﬁ%gweer@ to

carry one or more lysines. In certain other embodiments, the recombinant anti-CD30
antibody is engineered to carry additional sulfhydryl groups, e.g., additional cysteines
[0177] In some embodiments, the Stretcher unit forms a bond with a sulfur
atom of the antibody unit. The sulfur atom can be derived from a sulthydryl group of
an antibody. Representative Stretcher units of this embodiment are depicted within the
square brackets of Formulas Illa and IIIb, wherein L-, -W-, -Y-, -D, w and y are as
defined above, and Ry7 is selected from -C;-Cyg alkylene-, -C;-C;o alkenylene-, -C;-
Cjo alkynylene-, -carbocyclo-, -O-(C;-Cg alkylene)-, O-(C;-Cg alkenylene)-, -O-(C;-
Cs alkynylene)-, -arylene-, -C;-Cjp alkylene-arylene-, -C,-C o alkenylene-arylene, -
(C,-Cyp alkynylene-arylene, -arylene-C;-Cjo alkylene-, -arylene-C,-Cjp alkenylene-, -
arylene-C,-Cg alkynylene-, -C;-Cg alkylene-(carbocyclo)-, -C,-Cjg alkenylene-
(carbocyclo)-, -C,-Cp alkynylene-(carbocyclo)-, -(carbocyclo)-C-Cyg alkylene-, -
(carbocyclo)-C,-Cyg alkenylene-, -(carbocyclo)-Cs-Cio alkynylene, heterocyclo-, -C;-
Cjo alkylene-( heterocyclo)-, -C,-Cjp alkenylene-(heterocyclo)-, -C,-Cjo alkynylene-
(heterocyclo)-, -(heterocyclo)-C-Cyg alkylene-, -(heterocyclo)-C,-Cio
alkenylene-, -(heterocyclo)-C;-Cjg alkynylene-, -(CH,CH,0),-, or -(CH,CH,0),-CH,-
, and r is an integer ranging from 1-10, wherein said alkyl, alkenyl, alkynyl, alkylene,
alkenylene, alkynyklene, aryl, carbocyle, carbocyclo, heterocyclo, and arylene
radicals, whether alone or as part of another group, are optionally substituted.
Alkylene, alkenylene, alkynylene radicals, whether alone or as part of another group,
can be optionally substituted with, for example, one or more groups independently
selected from Al; carbocyclo radicals, whether alone or as part of another group, can
be optionally substituted with, for example, one or more groups independently
selected from AZ2; arylene radicals, whether alone or as part of another group, can be
optionally substituted with, for example, one or more groups independently selected
from A3; heterocyclo radicals, whether alone or as part of another group, can be
optionally substituted with, for example, one or more groups independently selected
from A4. Al, A2, A3, and A4 are as defined herein. It is to be understood from all
the exemplary embodiments that even where not denoted expressly, from 1 to 20 drug

moieties can be linked to an antibody ( p = 1-20).
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L-MC-vc-PAB-MMAF  L-MC-vc-PAB-MMAE Or N Nry | OCHOOCH30 0 OH L-MC-MMAF wherein

Val is valine, and Cit is citrulline
WO 2009/048967 PCT/US2008/079224

N—R'”-C(O)—W,—Y,=D

- I1Ia

-+EH,~CONH—R'7—C(0)—W,~Y,—D
I1Ib

[0178] An illustrative Stretcher unit is that of Formula IIla wherein R is

-(CHy)s-:
0O
Zé O
5 )

[0179] Another illustrative Stretcher unit is that of Formula IIla wherein R is

-(CH,CH,0),-CH,-; and r is 2:

0O
% N/\/O\/\O S,
/ﬁo( |

@)

[0180] An illustrative Stretcher unit is that of Formula Illa wherein R is
-arylene- or arylene-C;-Cjg alkylene-. In some embodiments, the aryl group is an
unsubstituted phenyl group.

[0181] Still another illustrative Stretcher unit is that of Formula IIIb wherein
R is -(CI,)s-:

;’XQJ\N,(\/\/\[O(&!‘H |
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WO 20091048967PCT/US2008/079224 ANTIBODY UNIT [0247] The antibody unit (L) has at least
one functional group that can form a bond with a functional group of a Linker unit or a Drug unit. Useful
functional gNSQPEAHE4828NA be present on an antibody unit, either naturally, \B& BREAMEA ¥2dipulation
or via engineering, include, but are not limited to, sulfhydryl (-Sll), amino, hydroxyl, carboxy, the

anomeric hydroxyl gyes® o 3GarRchesait-and Garexdhdn §aMe 1gREeimRNiRiBAGNHHROdY unit
functional group is a sullhydryl group. 't he sulthydryl group is ty ical‘li a solvent accessible sulfhydryl

d
group, such %€ & SSRIEHE derddXbve kiYL Yrowsidhed Hendtate. ssHiRgHA Bfoups can be
generated byhredieiinr-qfnan INtFgpRAlaaualiermlsR Waihtiswidaihend Qfmpisetibody. Sul Ihydryl

groups also can be generated by reaction of an amino group,of a lysine moiety of an antibody using
2-iminothiolahEEf A6t YaEJURBKEH M ItHEP Yy aricgendratihg rébgent: - H288PIASome
embodimentss @stened ameke sulfhydryl groups are engineered into an antibody unit, such as by amino
acid substitution. For example, a sulfhydryl group can be introduced into an antibody unit. In some
embodiments, a sulfhydryl group is introduced by an amino acid substitution of serine or threonine to a
cysteine residue, and/or by addjtion of a cysteine regdidue into an antibody unit (an engineered cysteine
residue). In some embodi - SrecRléime B60)T Whimtefpatdysteine residue, i.e., not located at
the N-terminus or C-terminus of the antibody moiety [0249] To control the number of Drug or
Linker unit-Drug units attached to an antibody unit, one or more cysteine rd¥idues can be eliminated
by amino acid substitution. For example, the number of solvent accessible cysteine residues in an

immunoglobulin hin§d&2hlosheakithe ot Buiiauahovadds AMPSEATtBh BECY5IAY 16 8&ine residues.
[0250] In somge, £AbRAISRIR- &R 3NGRAMY: AT GORIREHo & thifh wh &Y RAGWRVERIagEgSSble
cysteine residues. In some embodiments, an antibody unit contains 2 or 4 solvent-accessible cysteine
residues. bI’GQElierFhe present invention also provides kits for the treatment of IIL. The kit can
comprise (a) a container containing an antibody-drug cgnjugate and (b) one or more additional

containers containing the chemotherapeutic drags-§ its can further include, if desired, one or
more of various conventional pharmaceutical kit compohents, such as, for example, containers with
one or more pharmaceutically acceptable carriers, additional containers, etc., as will be readily
apparent to those Ji0l84dlifnthiet athop eimmeetlimsmifctibe Stisither senimests ispeityfabitishtgitating
quantities ofyilie, coMAARAMS.ARAIOINSIRIES QHHR 0Fs, oo AdminiRalok.anflfr ayidelines for
mixing the components, can also be’included in the Kkit. 0252] The présent invention is not to be
limited in scépRsbieast sputificnembodintantadebotived hadinayddeiass risdifieatesisisfidee invention
in addition tQ.{nesedaReRcY ﬁ%&é’i‘g‘,"i&'&&%ﬁﬂﬁ%@ﬁ@ﬁ?{ eaLlo thesR i theay from the foregoing
|

description and accompanying figures. Such modifications are intended to fall within the scope of the
appended clagingirides,[aad zhimden|iedtions driersiate ftoagresirsrirdcitethmlsyoeatie hereby

incorporatedgy, referance Y eleCatfe e Al-RIRRRSS RLheamewdantias:igach were so

individually denoted. [(%54] The invention is'furthleir described in the following examples, which are
in not intendBerekclisif iraeipeVerane Yvertigain EXAMPL B¥- EXamplem acon#irdttion of the
antibody-drug.£aRitgRie.cAC10-veMMAE (cAC10- MC-ve-PAB-MMAE) with chemotherapeutic
regimens for the treatment of HE

=——C(O)NH—R'"—C(O)—W,,~Y,— D

Va
S
I
C

l=——CNH-R'"-C(O)1TW,—Y,—D

Vb
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[0255] The effects of combining cAC10-veMMAE treatment with gemcitabine or ABVD or other

chemotherapeutic regimens were studied in a 1.540cy tumor model (Francisco et al.. Blood 2003;
102:1458-1X6).2089@d886ine the maximum tolerated dose (MID) of ABVD Z&d/§EMEHABIA, body
weights of SC1D mice treated with increasing amounts of drugs were assessed daily. The criteria

defining the MTD w3 RRYssIRCEaassiimbrdy eiahic g etirkisionseat inerfiditydwing the entire
treatment followed by a 2 week recovery period. Tumor quadrul[oling or triplicating times were chosen

as time to ergHdINe (BN HRheHd BRI AEd 15 &g that 8R hBITSEHE8H8n analysis for

exponential grawta T Backk IRFHvdYaliwasesRwih datm setfvnupagh axpericeeialsasinagl. The tumor
guadrupling time was calculated based on the tumor volume at the beginning of treatment. Animals

that did not ROSEFRRSErB B SusitisdaCa HEWRRL b diradecrbe vl df ¢re Sudy, % TGD

(tumor growth glelaydd eflactssheclelpmnin éeaeheg fuhkteiative deEastialjieaire, thimors, which was
determined by using the formula: %TM= [(TC)/C]x100, where T and.C are the median times in days for

treated and ESHIDI GPERFLY 8 s ORdRE ARty Y dtarings A dbovERIcAPaZe: SRYHLHELFanalysis and

graphic preseptatigngdvena eRaeuaieEusipgRASNtol@abRad: ol vrane:ker ANindoyy 3.03 software.
Median tumar growth curves show group median tumor volumes as a Function of time. The Logrank

test was used5%Hse the tignlicante BDIRHS GHEPEHLE Sttty AEMRISFEIRRAESALEEDNtrol tumor
groups, withdifietencemieemeashsigmifickots(5f @bl R/ 0Vb, andvighhsighifigant () at P <0.01.
A 1 mg/kg, q4dx3 treatment schedule for cAC10-vcMMAE was selected based on previous reports
demonstrating makimat tRefAPdIELLHEURS St a gad x4 schedule.  [0256] Administration of ABVD
or cAC10-vcMMAE along-to L540cy tumor bearing mice induced tumor regressions and significant
tumor growth delays comjpared to control treatment (Figure | A). However, tumors eventually
progressed. There lNere_-IIQNHNHe-HWgr-@Qﬂ} te\AfipytheYaairials treated with cCAC10- veMMAE
monotherapy and 0/9 durfable responses in the an|mals treated with ABVD monotherapy. In contrast,
combinationabogAC10-veMMAE with ABVD resulfed in durable tumor regression¥la all experimental
animals (9/9 durable responses) (Fig. 1A) and a statistically significant increase in tumor growth delay
relative to each treatment arm alone. Similarly, whenr treatment was initiated at 300 mm3 tumor
volume, there was a significant increase in TGD and|50% durable responses (5/10 animals) in the
animals treated with c bﬁm-@#&ﬂﬂ@;@(@) Ww-reaéyt-h@e were 2/10 durable responses in
animals treated with cAC10qveMMAE monotherapy and no durable responsese in animals treated with
ABVD monotherapy. It should be noted that the dosages for the ABVD regimgﬂf’were reduced by 25%
in the high-bar model as compared to the low-bar model. The delay in tumor growth induced by the
combination treatment wag highly significant relative to efich individual treatment arm alone (Table 1).
No significant differences |n body weig |Ioss or morbidity were noted in the combination group,
suggesting comparqr?le ilﬁlédit _c_)t_i%q)w_ . @f ek, treatpnent\Median TOD (Figure 1A) (days
to quadruple) Median 'l uré'1B) (days t0 uip S Ws sinfgle”agent (P-vlaue) (A)(B)
CcAC10-vcMMAE 63 41 p= Vie

.0101p=0.05

THE AMINO ACID UNIT

[0186] The Amino Acid unit (-W-), when present, links the Stretcher unit to
the Spacer unit if the Spacer unit is present, links the Stretcher unit to the Drug moiety
if the Spacer unit is absent, and links the antibody unit to the Drug unit if the Stretcher
unit and Spacer unit are absent.

[0187] When present, W - is a monopeptide dipeptide, tripeptide,
tetrapeptide, pentapeptide, hexapeptide, heptapeptide, octapeptide, nonapeptide,
decapeptide, undecapeptide or dodecapeptide unit. Each -W- unit independently has
the formula denoted below in the square brackets, and w is an integer ranging from 0

to 12:
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ABVD 38.4 22.5 p<0.0001p=0.001 ABVD + cAC10- vcMMAE >80.5* 61.5 *rlhe experiment was
terminated. At this point, there were durable tumor regressions in all animals.  [0257] Next, the
effect of coMAMYEACID-vcMMAL with gemcitabinc was studied. For this RaF&380%$8e2 ere
implanted with L540cy tumors and treated with cAC10-veMMAE and gemcitabine, either alone or
combined. While single arm treatment led to signillcant defays in tumor growth and one durable
response, the combination of cAC[LO-vcMM ith gemgitpbine efghfanced the anti-tumor response
and durable responses were foun iﬁ Is (5/5, Hgn2A) Imargyed efficacy in the combination
i :

treatment group was also noteddahien istr&4®n oC en tumors reached a
substantially larger site (300 m Fig. I%) I C ysis of tumors did not reveal
significant changes in CD30 expreission Tevels.in typor treat&d withl either ABVD or gemcitabine,
ruling out drug interference with target gene expression (data not shown). Similar to the ABVD
experiment, combination treggment with gemcitabine resulted in a significant delay in rumor growth,

which was more thAM&EiiRe FramLesr i ety soatable setpghaes My LigHMknPdifferences in
body weightigasoryrearRidiyuera OB JteICon Pt oS HOUR I SUIRSTNIaempRLRDle tolerability
(data not shown). Table 2 Treatment Median TGD (FI\i]%Jre ZAﬁ

-CH,CH,CONH,, -CH,CH,COOH, -(CH;);NHC(=NH)NH,, -(CH,);NH,,

-(CH2);NHCOCHs3, -(CH2);NHCHO, -(CH2)sNHC(=NH)NH,, -(CH2)4NH,,

-(CH2)sNHCOCH3, -(CH2)4NHCHO, -(CH2)sNHCONH,, -(CH2)4J/NHCONHa,

-CH,CH,CH(OH)CH;,NH,, 2-pyridylmethyl-, 3-pyridylmethyl-, 4-pyridylmethyl-,

phenyl, cyclohexyl,

%“/O EA/O %LL
CC
; , %&’ el

‘ é—CH @ or S
2 _CH2
Q TN SOy
H
’ N
H
[0188] In some embodiments, the Amino Acid unit can be enzymatically
cleaved by one or more enzymes, including a cancer or tumor-associated protease, to

liberate the Drug unit (-D), which in one embodiment is protonated in vivo upon

release to provide a Drug (D).
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(days to quadruple) Median TGD (Figure 2B) (days to triplicate) Combo vs single agent (P-vlaue)
(A)(B) cAC | 0-veMMAL 34 39.5 p=0.0088p=0.0375 Gemcitabine 5 15.5 p<0.0024p=0.0154
Gemcitabind9 eMEHBWMMAE >75 >75 PCT/US2008/079224

[0189] In certain embodiments, the Amino Acid unit can comprise natural
amino acids. In other embodiments, the Amino Acid unit can comprise non-natural

amino acids. Illustrative Ww units are represented by formulas (VII)-(IX):

0 R21
H
N
g ﬁ)k)\,(%’“
R O

(VII)
wherein R and R* are as follows:
R R
Benzyl (CH2)4NH,;
methyl (CH2)4NH,;
isopropyl (CH2)4NHo;
isopropyl (CH2);NHCONH;
benzyl (CH2);NHCONHS;
isobutyl (CH2);NHCONHS;
sec-butyl (CH2);NHCONH;
S (CH,)sNHCONHS,;
o)
N
benzyl methyl;
benzyl (CH2);sNHC(=NH)NH,;

0 R21 @)
§ §
% N é“'
R20 o R22

(VIID)
wherein RZO, R?! and R* are as follows:

R R2 RZ
benzyl benzyl (CH;)4sNHy;
isopropyl benzyl (CH2)4sNH,; and

8| benzyl (CH,)4NHy;
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[0258] In a second study illustrated by Figure 7 and Table 3 below, 7/8 durable responses were seen
with combination treatment with cAC | 0-vcMMAE and gemcitabine, whereas 1/7 durable responses
were seen Wi 28YM86h treatment with cAC10-veMMAL and 1/6 durable PéSiBRA08/ (78 @4seen with
single arm treatment with uemcitabine. Table 3 Treatment Median TCiD (Figure 7) (days to quadruple)
Combo vs single agent (P-vlaue) (&) cAC1VcMMAE 7801 p=A08037 Gemcitabine 42 P=0.0021

Gemcitabine + >100* H H
"LH/N\HKN )w‘/N \ )\”/&‘z,
H H
R20 o) R22 o)

(IX)
wherein RZO, RZI, R** and R* are as follows:
R R2 RZ RZ
H benzyl isobutyl H; and
methyl isobutyl methyl isobutyl.

[0190] Exemplary Amino Acid units include, but are not limited to, units of
formula VII where: R*® is benzyl and R*! is -(CH,)4NHa; R is isopropyl and R* is
-(CH,)4NH;; or R% s isopropyl and R?!is -(CH,);NHCONH,;. Another exemplary
Amino Acid unit is a unit of formula VIII wherein R* is benzyl, R* is benzyl, and
R* is -(CH,)4NH,.

[0191] Useful -Wy- units can be designed and optimized in their selectivity
for enzymatic cleavage by a particular enzyme, for example, a tumor-associated
protease. In one embodiment, a -W, - unit is that whose cleavage is catalyzed by
cathepsin B, C and D, or a plasmin protease.

[0192] In one embodiment, -W - is a dipeptide, tripeptide, tetrapeptide or
pentapeptide. When R', R, R*, R* or R* is other than hydrogen, the carbon atom
to which R19, RZO, RZI, R** or R* is attached is chiral.

[0193] Each carbon atom to which R19, R, RZI, R?? or R* is attached is
independently in the (S) or (R) configuration.

[0194] In one aspect of the Amino Acid unit, the Amino Acid unit is valine-
citrulline (i.e., vc or val-cit). In another aspect, the Amino Acid unit is phenylalanine-
lysine (i.e., fk). In yet another aspect of the Amino Acid unit, the Amino Acid unit is
N-methylvaline-citrulline. In yet another aspect, the Amino Acid unit is 5-
aminovaleric acid, homo phenylalanine lysine, tetraisoquinolinecarboxylate lysine,
cyclohexylalanine lysine, isonepecotic acid lysine, beta-alanine lysine, glycine serine

valine glutamine and isonepecotic acid.
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WO 20091048967PCT/US2008/079224 cAC10-vcMMAE *rlhe experiment was terminated. At this
point there were durable tumor regressions in 7/8 animals. [0259] the effect of combining
CAC10-vcMMR2MNAAHEIVD was studied. For this purpose, mice were implaRfSdUARMS/8432Y tumors
and treated with cACIOveMMAE and GVD, either alone or combined. Treatment was initiated at 100
mm3 tumor yeiurRpderRINgEParate experiments that were conducted (3A and 3B). In the first

experiment, 6/9 durable
responses were seﬁnyg
treatment with GVD. In t

responses were seen with the combination therapy whereas 4/9 durable

iR GHA-veIHHAL ieqimenialone fid GRHIADIR RsRANSPRWILh single arm

e second experiment, 7/7 durable responses were seen with the combination

therapy wheld#g ot ddiebrd rRBpBALE duErs isdupsiith cAeraiaMieAIPisatRE e and 0/7

durable resP@t‘F&%ﬁéﬁ’EHiﬁ_mQ}% A ﬁﬁﬁ%%@h\{ﬂ@&ﬁ}ﬁ% K@ﬁ'%ﬂtﬂ%@é}ﬁmﬂ@_@@&éﬁ[ﬁﬁﬁgure 3A)
(days to quadruple) Median TGD (Figure 3B) (days to quadruple) Combo vs single a(?ent (P-vlaue)
(A)(B) cAC 16lsseNmangedarge unit to the antibody unit when both the Amino Acid unit an

Stretcher unit are absent.

[0196

immolative.

] Spacer units are of two general types: non self-immolative or self-

A non self-immolative Spacer unit is one in which part or all of the

Spacer unit remains bound to the Drug moiety after cleavage, particularly enzymatic,

of an Amino
immolative S

and a glycine

Acid unit from the antibody drug conjugate. Examples of a non self-
pacer unit include, but are not limited to a (glycine-glycine) Spacer unit

Spacer unit (both depicted in Scheme 1) (infra). When a conjugate

containing a glycine-glycine Spacer unit or a glycine Spacer unit undergoes

enzymatic cleavage via an enzyme (e.g., a tumor-cell associated-protease, a cancer-

cell-associated protease or a lymphocyte-associated protease), a glycine-glycine-Drug

moiety or a glycine-Drug moiety is cleaved from [.-Aa-Ww-. In one embodiment, an

independent hydrolysis reaction takes place within the target cell, cleaving the

glycine-Drug

moiety bond and liberating the Drug.

Scheme 1
L+A3-WW—G1y—D B AW, —Gly—Gly]-D
enzymatic enzymatic
cleavage cleavage
Gly-D Gly-Gly-D
hydrolysis hydrolysis
Drug Drug
[0197] In some embodiments, a non self-immolative Spacer unit (-Y-) is -Gly-

. In some embodiments, a non self-immolative Spacer unit (-Y-) is -Gly-Gly-.

[0198

] In one embodiment, a Drug-Linker conjugate is provided in which the

Spacer unit is absent (y=0), or a pharmaceutically acceptable salt or solvate thereof.
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54.7 p=0.5089p=0.0004 GVD 33.2 34.4 p<0.0001p=0.0005 G VD + cAC10- veMMAE >77 >107
[0260] The effect of combining cAC10-veMMAE with vinorelbine was studied. For this purpose, mice
were implar¥é@ 208Gy tumors and treated with cAC10-veMMAE and RRSFEBME/ 0@ dr alone or
combined. Treatment was initiated at 200 mm3 rumor volume for two separate experiments that were

conducted (4A and[§Bdo|nathefisal EXPaTINGDbald @ SHEAIS T SPIPRERRONEIR 39RB W i thacombination
therapy whereas 1/6 durable responses were seen with cAC10-veMMAE treatment WO

2009104896 Iese/ 520085 Ad i Bt AR 6 dtvaslatius pBAeds WfSInGIBISHT iR ment with
vinorelbine. indhBcsearic SYRAIMAPLHRLLT shvaklaiesRENsas weke seeRpNithRaRRbINation

therapy whereas 4/10 durable responses were seen with cAC10-vcMMAE treatment alone and 0/9

durable respBRESEWREC SRR HPALUETRMIEMIh JinBHLBRARtaNaoSY Tragiptehiom the

second chemical moiety if its bond to the first moiety is cleaved.

[0200] In some embodiments, -Yy- is a p-aminobenzyl alcohol (PAB) unit
(see Schemes 2 and 3) whose phenylene portion is substituted with Qn, wherein Q is -
C1-Cs alkyl, -C;-Cs alkenyl, -C-Cs alkynyl, -O-(C;-Cs alkyl), -O-(C;-Cs alkenyl), -O-
(C-Cs alkynyl), -halogen,- nitro or -cyano; and m is an integer ranging from 0-4.

[0201] In some embodiments, -Y- is a PAB group that is linked to -Wy, - via
the amino nitrogen atom of the PAB group, and connected directly to -D via a
carbonate, carbamate or ether group. Without being bound by any particular theory or
mechanism, Scheme 2 depicts a possible mechanism of Drug release of a PAB group
which is attached directly to -D via a carbamate or carbonate group as described by

Toki et al., 2002, J. Org. Chem. 67:1866-1872.

Scheme 2

Qm

-|=
= aW,,—N H‘@—\O_C_D

Il
O

enzymatic
cleavage

\ 1,6-elimination

Drug
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Median TGJ) (Figure 4A) (days to quadruple) Median TGD (Figure 4B) (days to quadruple) Combo vs
single agent (P-vlaue) (A)(B) cAC10-veMMAE 64 78.8 p=0.4500p=0.3769 Vinorelbine 28 34.4
p<0.0004p=0 Q2P HEYEIbine + cCAC10-vcMMAE PCT/US2008/079224

[0202] In Scheme 2, Q is -C;-Cg alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-
(C1-Cg alkyl), -O-(C;-Cg alkenyl), -O-(C-Cg alkynyl), -halogen, -nitro or -cyano; m is
an integer ranging from 0-4; and p ranges from 1 to about 20.

[0203] Without being bound by any particular theory or mechanism, Scheme
3 depicts a possible mechanism of Drug release of a PAB group which is attached
directly to -D via an ether or amine linkage, wherein D includes the oxygen or

nitrogen group that is part of the Drug unit.

Scheme 3
l m
= Aa_WW_NH@_\
D
P
enzymatic
cleavage
Qm

I 1,6-elimination

Qm

NH:<_|_:>: +  Drug

[0204] In Scheme 3, Q is -C;-Csg alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-
(C1-Cg alkyl), -O-(C;-Cs alkenyl), -O-(C1-Cs alkynyl), -halogen, -nitro or -cyano; m is
an integer ranging from 0-4; and p ranges from 1 to about 20.

[0205] Other examples of self-immolative spacers include, but are not limited
to, aromatic compounds that are electronically similar to the PAB group such as 2-
aminoimidazol-5-methanol derivatives (Hay er al., 1999, Bioorg. Med. Chem. Lett.

9:2237) and ortho or para-aminobenzylacetals. Spacers can be used that undergo
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71>78 [0261] The effect of combining cACIO-vcMMAE with doxorubicin was studied. For this
purpose, mice were implanted with L540cy tumors and treated with cAC10-veMMAE and doxonthicin,
either aloneV¥P 28I Treatment was initiated at 100 mm3 tumor volumBHURAY 88pR%tte
experiments that were conducted (5A and 5B). In the first experiment, 0/4 durable responses were

seen with theyeombipaligpthairRRWRERS AR lyS duRRISraRenSes ¥RramesnithicAC10-veMMAE
treatment alone and 0/3 durable responses with single arm treatment with doxorubicin. In the second

experiment, #PIBWUHHRAE ABHLeS (Rerbigeercith 178 SdnisinatiarPiedtspy whireas 4/10 durable
responses WejerGaenytiueialUAYIVAS freatimeatalone @ 0/Qbuphieresnenaes yith single arm

treatment with doxorubicin Table 6 Treatment Median TC1D Median TGD Combo vs single agent

(Figure 5A) (iglae/sBY6p-GiagIB) Sasayd /5 fukiigraminophenylpropionic acid amides

(Amsberry et al., 1990, J. Org. Chem. 55:5867). Elimination of amine-containing
drugs that are substituted at the o-position of glycine (Kingsbury et al., 1984, J. Med.
Chem. 277:1447) are also examples of self-immolative spacers.

[0206] In one embodiment, the Spacer unit is a branched bis(hydroxymethyl)-
styrene (BHMS) unit as depicted in Scheme 4, which can be used to incorporate and

release multiple drugs.

Scheme 4

Qm  CHy(O(C(0)))nD

AW /> CHA(O(C(0)nD

enzymatic
cleavage

2 drugs

[0207] In Scheme 4, Q is -C;-Cs alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-
(C1-Cs alkyl), -O-(C;-Csg alkenyl), -O-(C;-Cg alkynyl), -halogen, -nitro or -cyano; m is
an integer ranging from 0-4; nis 0 or 1; and p ranges raging from 1 to about 20.

[0208] In some embodiments, the -D moieties are the same. In yet another
embodiment, the -D moieties are different.

[0209] In one aspect, Spacer units (-Y,-) are represented by Formulas (X)-
(XII):

wherein Q is -C;-Cs alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-(C;-Cs alkyl), -
O-(C;-Cs alkenyl), -O-(C1-Cs alkynyl), -halogen, -nitro or -cyano; and m is an integer

ranging from 0-4;
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(days to quadruple) (A)(B) WO 20091048967PCT/US20081079224 cAC10-vcMMAE 64 78.8
p=0.0140p=0.0762 Doxorubicin 32 17,1 p<0.0067p=0.0001 Doxorubicin + 52 > 78
PCT/US2008/079224

WO 2009/048967
XI

§—HN—CH,-CO—}

and

§—NHCHZC(O)—NHCH2C(O)—
XII.

[0210] Embodiments of the Formula I and II comprising Antibody-drug

conjugate compounds can include:

O
W, —Y,— D
O p

wherein w and y are each 0, 1 or 2,
and,

40T

wherein w and y are each 0,

H O
|
| AQ_IFI(N_¢LYY-D

HN

)\NHQ

0
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cAC10-veMMAE [0262] the effect of combining cAC10-vcMMAL with vinblastine was studied.
For this purpose, mice were implanted with L540cy tumors and treated with cAC10-veMMAE and
vinblastine, With#4$863r combined. Treatment was initiated at 300 mm3 RfrddrSA8NFHEIBY. 0/10
durable responses were seen with the combination therapy whereas 1/8 durable responses were seen
with cAC10-vcMMAE treatment alone and 0/10 durable responses with single arm treatment with

vinblastine. Table 7 tregtme an TOD (Fig )ﬁlayg)to triple) ComBp vs single agent (P-vlaue)
CAC 10-veMMAE 45.57=07307Q VinRlastine 0.9 N
N ¥ "N—Y,— D
0 H 0 \} H p
NH
0=
NH; , and
O
0
s 0 H 0 /@/\OJ\D
N\/\/\)]\ N
N E)LN
@] H 0 \} H |y
NH
o=(
NH,
THE DRUG UNIT

[0211] D is an auristatin drug compound having an atom that can form a bond
with the Spacer unit, with the Amino Acid unit, with the Stretcher unit or with the
antibody unit. In some embodiments, the Drug unit D has a N-terminal nitrogen atom
that can form a bond with the Spacer unit. As used herein, the terms “Drug unit” and
“Drug moiety” are synonymous and used interchangeably and refer to an auristatin

drug unit or moeity.

[0212] In cetain preferred embodiments, the auristatin drug unit is auristatin E
or a derivative thereof. Accordingly, the term “auristatin” as used herein is meant to
include auristatin derivatives. The synthesis and structure of exemplary auristatin
derivatives are described in U.S. Patent Application Publication Nos. 2003-0083263,
2005-0238649 and 2005-0009751; International Patent Publication No. WO
04/010957, International Patent Publication No. WO 02/088172, and U.S. Patent Nos.
6,323,315; 6,239,104; 6,034,065; 5,780,588; 5,665,860; 5,663,149; 5,635,483;
5,599.,902; 5,554,725; 5,530,097; 5,521,284; 5,504,191; 5,410,024; 5,138,036;
5,076,973; 4,986,988; 4,978,744; 4,879,278; 4,816,444; and 4,486,414, each of which

is incorporated by reference herein in its entirety.
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p<0.0001 Vinblastine + cAC10-vcMMAE 55.7 Example 2: Combination of the antibody-drug
conjugate cAC10-mcMMAF with gemcitabine for the treatment of HL [0263] The effects of
combining X 109AHIMNIAF treatment with gemcitabine was studied in theP§ASIEHE s the
experiments with cAC | 0- vceMMAE. A 1 mg/kg, q4dx3 treatment schedule for cAC10-mcMMAF was
selected. At day fpbpfjtheexparmapbdddd durphlerespenags var seeRui e ppmbination
therapy whereas 0/10 durable responses were seen with cAC10-mcMMAF treatment alone and 0/1()
durable responses with gingle arm trgatmegit with gemcitapbine. The experiment is in its 51rst day and

is not yet complete. .Clajms 1d The uise of | w conjugateRéomptitind comprising an
anti-CD30 antibodyeQriu ' diq the lmanufacture of a medicament for use
in combination theraply, withla c therapeutic regimen comprising doxgfubici,’bleomycin,

vinblastine, and dacarbazine for the treatment of Hdgkin lymphoma in agbject. BEThe use of claim
1 wherein said antibody-drug conjugate compound is for delivery over a treatment cycle wherein the
total dose over the treatment cycle is from about 0.1 mg/kg to about 3.8 mg/kg of the subject's body
weight. 3. The use of claim 1 wherein said antibody-drug conjugate compound is for delivery over a
treatment cycle whereL@the total dgse over the treatment cycle is from 0.1 mg/kg to 2.7 mg/kg of the

subject's body weight. |4. The use @f any|one of claims 3 whereipsthe antibody-drug conjugate

compound is delm%pé‘asap§pf?t§:ﬂge’\p&ﬁem§% nteycle 5. The usgt of any.one of claims 2 to 3

wherein the antibo F5{/2-dru corF?'4 F;[? %OGmpo nd iodellvere s agihglexdose pler the treatment cycle.
R1O

O R8
Dr

or a pharmaceutically acceptable salt or solvate form thereof;
wherein, independently at each location:

the wavy line indicates a bond;

R%is -C1-Cyo alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl;

RYis -H, -C;-Cyo alkyl, -C2-Cyo alkenyl, -C1-Cy alkynyl, carbocycle, -C1-Cao
alkylene (carbocycle), -C,-Cyg alkenylene(carbocycle), -Ca-Cag
alkynylene(carbocycle), -aryl, -C1-Cyg alkylene(aryl), -C,-C,g alkenylene(aryl), -C,-
Cyo alkynylene(aryl), -heterocycle, -C;-Cyo alkylene(heterocycle), -Ca-Cao
alkenylene(heterocycle), or -C,-Cyo alkynylene(heterocycle);

R*is -H, -C-Cy alkyl, -C5-Cyg alkenyl, -C,-Cyg alkynyl, carbocycle, -C-Capg
alkylene (carbocycle), -C,-Cyg alkenylene(carbocycle), -Ca-Cag
alkynylene(carbocycle), -aryl, -C1-Cyo alkylene(aryl), -C»-Coo alkenylene(aryl), -Cs-
Cyo alkynylene(aryl), -heterocycle, -C1-Cy alkylene(heterocycle), -C2-Cao
alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle);

R’ is -H or -C;-Cs alkyl;

or R*and R’ jointly form a carbocyclic ring and have the formula
-(CR*R®),- wherein R and R" are independently -H, -C;-Cy alkyl, -C,-Cyp alkenyl,
-Cy-Cyo alkynyl, or carbocycle and s is 2, 3, 4, 5 or 6,

R®is -H, -C-Cyp alkyl, -C,-Cyg alkenyl, or -C,-Cyg alkynyl;

R’ is -H, -C;-Cy alkyl, -C5-Cyg alkenyl, -C,-C, alkynyl, -carbocycle, -C;-
Cyo alkylene (carbocycle), -C2-Coo alkenylene(carbocycle), -Ca-Cao
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6. The use of any one of claims 2 to 4 wherein the treatment cycle is three or four weeks. 7. The use
of claim 6 wherein said chemotherapeutic regimen and said antibody-drug conjugate compound are
administere® 8¢ ENd 15 of a four week treatment cycle. 8. The use BEEHPAISNALin said
antibody-drug conjugate compound is administered in a dose range of 0.2 to 1.2 mg/kg of the subject's

body weight ey fasee Qg dieg ahelaim-& ywheraimgaidiganibody; diie gragats, compgynd is
administered in a dose range of 1 to 1.5 mg/kg of the subject's body weight per dose. 10. The use of
any one of cPARFY R @Rhdieitreaialeutied e Wit aplt 25 mbm2 doxorubicin, about 10

U/m2bleomyginndRiéiikmgpasnbiasting Aatk apavhShewngipadacarbazine on days 1 and 15 of a

four week treatment cycle. (11, The use of arrﬁoone of claims 1 to 6 and 8 to 9 wherein the
antibody-drug conjugBd' dnipiisacatartheto i lageuficodlirhet sbnaisityladxatmsicin,
bleomycin, vinbjagtine 304 dacaibazine-ars-adminisieredolaing s, URSHDHNG LGl 6¢ jbree or four

weeks and no additiongl anti-cancer aﬁ}(’ents are administered duringl(];he treatment cycle. 12. The use

of claim 1, consisting®ed$ehiafty Greglithidierfrg 1enabisiedt i rediftA%keof a chemotherapeutic
regimen comprising @ngumyjp,wg%eygja,Min&la&sml@pd dacarbazine and an antibody-drug
conjugate compound, yherein said antibody-drug conjugate compound is an anti-CD30 antibody

conjugated to an aurEtaﬂi%'EbﬁEﬂéGﬁdaHW& admine Gt or Sailt RtbuYy)-araeP ee¥ifgat® compound
and the chemotefaNRYC-(BHIEN PIRELES, a3 0e0istitksHont it R FeatmeantRPHodgkin lymphoma

in the patient. 13. The use of any one of claims 1 to 12 whergin said subject has relapsed or refractory

Hodgkin lympHBR SHE REEnsct Brevidu R EERe e ArBa o R saloPEremd tRerapeutic regimen. 14. The

use of any one of clardsil 19,18 Wwhgreikyihaartihady-aiugd canjLOatelLpRRouRd, is administered for
two or more treatment cycles. 15. The use of an antibody-drug conjugate compound comprising an
anti-CD30 antBoWy ¥oR 1§ at8tPes ¥ Cauristatin compound in the manufacture of a medicament for use
in combination thera*Withaggnocitakinedarnéne treatment of Hodgkin lymphoma in a subject. 16. The
use of claim 15 wheregin said aptibody-drug copjugate compound.is delivered over a tfreatment cycle
wherein the total dos& Bver the’tréatrefit ¢ eis‘??berwlﬁrﬂm&/k If @QYW&/RSO%(?%% gﬁtﬂ%ct's body
weight. 17. dha use,pdiekaig; 15 wherein said antibody-drug conjugate compound is delivered over a

treatment cycle wherejp,the taéd se gver the treatment cycle s from apout 0.6 mg/kg to about 3.2
mg/kg of the subject' ob%/'@)e"l Pﬁ& §?Qﬁ1’é%§§@f4ﬁ§%hé@?§@i Y1 tdaﬁ?\/\?herein the
antibody-drug:eesjygrie-cRMOEuLHRD ‘isodelivErey, a3 BB lt;dose over the treatment cycle. 19. The use
of any one of claims 16.to 17 wherein the ?tibggg@ ug conjugate compound is delivered as a single

dose over the treatmBh@LIBI ST g s G e of claims 16 to 19 wherein the treatment cycle
is three weeks. RY is -Cy-Cyp alkylene, -C,-Cyo alkenylene, or -C3-Cyg alkynylene;

R™is -H, -C1-Cap alkyl, -C»-Cao alkenyl, or -C»-Cap alkynyl;

each occurrence of R is independently -H, -COOH, —(CHz)n—N(Rm)z,
—(CH»),-SOsH, —(CH3),-SO3-C-Cyp alkyl, —(CH,),-SO3-C,-Cyg alkenyl, or —(CH3),-
SO3-C2-Cy alkynyl;

each occurrence of R is independently -H, -C;-Cyg alkyl, -C,-Cyq alkenyl, -
C2-Cyo alkynyl or —(CH>),-COOH; and

n is an integer ranging from O to 6; wherein said alkyl, alkenyl, alkynyl,
alkylene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals, whether
alone or as part of another group, are optionally substituted.

[0214] Auristatins of the formula Dg or Dy include those wherein

R%is -C1-Cyo alkyl, -C,-Cyg alkenyl, or -C,-Cyg alkynyl, each of which is
optionally substituted with one or more groups independently selected from Al;

R*is -H, -C1-Cao alkyl, -C1-Cyo alkenyl, -C,-Cyg alkynyl, monocyclic C3-Cs

carbocycle, -C-Cy alkylene(monocyclic C3-Cg carbocycle), -C2-Cao
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21. The use of any one of claims 16 to 19 wherein the treatment cycle is four weeks. 22. The use of
claim 15 wherein the antibody-drug conjugate compound is administered in a dose range of 0.4 mg/kg
to 1 mg/kg ¥V hPUHES body weight per dose. 23. The use of any one 8CAIAIRIEBA 122D wherein
gemcitabine is administered in a dose range of 500 mg/m2 to 1500 mg/m2 per dose. 24. The use of

any one of claims Khéarihand22¢e-23 whaiginsheantinpdisire rpibaai9FRITRAuNd and

gemcitabine are administered during a treatment cycle of three or four weeks and no additional

anti-cancer §§EMYsle)-alminisrdd Hurirg HHeFashwehtoddle. -5 Crmalitdylsnel&is1s, consisting
essentially of ggminigtering 4@ msuhieet irneadisheiaetasmeitabine andasmantihodyydibg conjugate

compound, wherein said antibody-drug conjugate corﬁggund is an anti-CD30 antibody conjugated to

an auristatin terhpottfan ednifmreYalionosr Said antibsBy ateiG Lo eyt Corrpsdu At nd
gemcitabine kQVidRe & ByIRaiAlia1R{REE Inihe fleatmeat Ok {#9daid plyphematsrtieasient. 26. The

use of any one of claims 15 to 25 wherein said subject is suffering from advanced stage Hodgkin

lymphoma. 37Pa¥hel 3 GrLay BR s rola Y $UBS IR {GH SrEh Wk @ 'STSFE#HRERSrelapsed or refractory

Hodgkin lymplagpeadeay kBRdis€ @by nReiLeBivscidriaitd antlietabahiareputherantibody-drug
conjugate compound is administered for two or more treatment cycles of three or four weeks. 29. The

use of any ofPBICIZTAD £ P8 aLeiH RHL e LD RO MIBOFERS WohjideRe @ e anti-cD30
antibody via @libker fibat isXleavable wadendrtreptiulasonditions. sualhthat eleayage of the linker

releases the auristatin compound from the antibody in the intracellular environment, 30. The use of

any one of cEHRNA RSBl e AR EH ST Ry R GRIBEOMp SURI KR IR/ 1318WIng structure:
whereinmAbssrregtesenis ihgiaanti-whaamiaedy anghp RGOSt EQre optionally

substituted with one or more groups independently selected from A4;

R*is -H, -C;-Cyp alkyl, -C5-Cyg alkenyl, -C,-C5 alkynyl, monocyclic C3-Ce
carbocycle, -C;-Cyg alkylene(monocyclic C3-Cg carbocycle), -C,-Cag
alkenylene(monocyclic Cs-Cg carbocycle), -C,-Ca alkynylene(monocyclic Cs-Cs
carbocycle), -Cs-Cip aryl, -C1-Cyo alkylene(Ces-Cip aryl), -C2-Cso alkenylene(Cs-Cio
aryl), -C,-Cyg alkynylene(Ce-Cg aryl), -heterocycle, -C1-Cyg alkylene(heterocycle), -
(C,-Cyp alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle); wherein said
alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or
as part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4;

R’ is -H or -C;-Cs alkyl;

or R*and R’ jointly form a carbocyclic ring and have the formula
-(CR*R®),- wherein R* and R" are independently -H, -C;-Cg alkyl, -C,-Cg alkenyl, -C,-
Cs alkynyl, or carbocycle, and s is 2, 3,4, 5 or 6;

R®is -H, -C;-Cyo alkyl, -C,-Cy alkenyl, or -C,-Cyo alkynyl, wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups

independently selected from Al;
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about 10. 31. The use of any one of claims 1 to 28 wherein the auristatin compound is conjugated to
the antiCD30 antibody via a linker that is not cleavable under intracellular conditions and the auristatin
compound i¥PEAYEEIY antibody degradation. 32. The use of any one of BIHS24¥ 0 8%herein the
antibody-drug conjugate compound has the following structure: whereinmAb-s- represents the

anti-CD30 antibody qaﬂip@pggs@gmkjyltp@p@% Men3B. -CHYSEIHRIMBO QB twherein there is

an average of 4 auristatin drugs per antibody. 34. The use of any one of claims 1 to 33 wherein said

anti-CD30 afitBudyss a Chifrertt et antnou) of edmsetbecrsibining with a chimeric AC10
antibody. 3%dhg1uee @RI RAVhEreirtheyarl-GDI0 sntihadyis @ehibparcAGEY antibody. ST25
SCOUTNCE LIS T8, SETE 20t Ry A S 2R IRy o
Hans-Peter y 6710 Ayl ~L1-La0 ATKY y y

aryl), -C,-Cy alkynylene(Ce-C g aryl), -heterocycle, -C;-Cyg alkylene(heterocycle), -

(C,-Cyp alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle); wherein said

alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or

as part of another group are optionally substituted with one or more groups

independently selected from Al, said carbocycle radicals whether alone or as part of

another group are optionally substituted with one or more groups independently

selected from A2, said aryl radicals whether alone or as part of another group are

optionally substituted with one or more groups independently selected from A3, and

said heterocycle radicals whether alone or as part of another group are optionally

substituted with one or more groups independently selected from A4;

each R®is independently -H, -OH, -C;-Cyp alkyl, -C,-Cyg alkenyl, -C2-Cao
alkynyl, -O-(C1-Cyp alkyl), -O-(C,-Cyp alkenyl), -O-(C1-Cy alkynyl), or carbocycle,
wherein said alkyl, alkenyl, and alkynyl radicals, whether alone or as part of another
group, are optionally substituted with one or more groups independently selected from
A1 and said carbocycle is optionally substituted with one or more groups
independently selected from A2;

R’is -H, -C;-Cy alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl; wherein said
alkyl, alkenyl and alkynyl radical are optionally substituted with one or more groups
independently selected from Al;

R is -aryl, -heterocycle, or -carbocycle; wherein said carbocycle radical is
optionally substituted with one or more groups independently selected from A2, said
aryl radical is optionally substituted with one or more groups independently selected
from A3, and said heterocycle radical is optionally substituted with one or more
groups independently selected from A4;

R? is selected from -H, -C;-Cyp alkyl, -C,-Cyo alkenyl, -C,-Cyo alkynyl, -
carbocycle, -OH, -O-(C-Cy alkyl), -O-(C,-Cyg alkenyl), -O-(C,-Cy alkynyl)or ORIS;
wherein said alkyl, alkenyl, and alkynyl radicals, whether alone or as part of another
group, are optionally substituted with one or more groups independently selected from
Al, and said carbocycle is optionally substituted with one or more groups

independently selected from A2;
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<120> Corrbi nat i on Ther apy Wt h Mt i body- Dr ug Conj ugat es <130> 0030- 00513PC <150> LS
60/979, 594 <151> 2007-10-12 <150> LS 61/027, 668 <151> 2008-02-11 <150> LS 61/040, 641
<151> 2009003208 4048%W3 34 <170> Pat ent | n version 3.5 <210> 1 <211> BET/US2DISNHRN <213> Ms
rruscul us <220> <221> CDS <222> (1)( 351)

R®is-H, a hydroxyl protecting group, or a direct bond where OR'
represents =0;

R is selected from -H, -C;-Cao alkyl, -C,-Cao alkenyl, -Ca-Cao alkynyl, or
-carbocycle; wherein said alkyl, alkenyl, and alkynyl radicals are optionally
substituted with one or more groups independently selected from A1, and said
carbocycle radical is optionally substituted with one or more groups independently
selected from A2;

RY is aryl optionally substituted with one or more groups independently
selected from A3, or heterocycle optionally substituted with one or more groups
independently selected from A4;

Z is —O-, -S-, -NH-, or -NR'?, wherein R' is -C-Ca alkyl, -C»-Ca alkenyl,
or -C,-Cyo alkynyl, each of which is optionally substituted with one or more
groups independently selected from Al;

R is -H, -C,-Cyp alkyl, -C»-Ca alkenyl, -C»-Cao alkynyl, -aryl,
-heterocycle, —(R13O)m—R14, or —(RBO)m—CH(RIS)z wherein said alkyl, alkenyl and
alkynyl radicals are optionally substituted with one or more groups independently
selected from Al, said aryl radical is optionally substituted with one or more groups
independently selected from A3, and said heterocycle is optionally substituted with
one or more groups independently selected from A4;

m is an integer ranging from 1-1000;

R s -C,-Cyo alkylene, -C,-C,g alkenylene, or -C,-C,g alkynylene, each of
which is optionally substituted with one or more groups independently selected from
Al;

R™is -H, -C1-Cap alkyl, -C»-Ca alkenyl, or -C»-Cap alkynyl wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups
independently selected from Al;

each occurrence of R is independently -H, -COOH, —(CHz)n—N(Rm)z,
—(CH2),-SOsH, —(CH2),-SO3-C1-Cyo alkyl, —(CH2),-SO3-C1-Cyg alkenyl, or —(CH2),-
SO3-C,-Cyp alkynyl wherein said alkyl, alkenyl and alkynyl radicals are optionally
substituted with one or more groups independently selected from Al;

each occurrence of R is independently -H, -C;-Cyp alkyl, -C5-Cyo alkenyl,
-C2-Cy alkynyl or —(CH»),-COOH wherein said alkyl, alkenyl and alkynyl radicals

are optionally substituted with one or more groups independently selected from Al;
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<400> 1 cag at c cag ct g cag cag t ct gga cct gag gt g gt g aag cct ggg gct48 On lle On Leu On On
Ser Gy Pro Gu Val Val Lys Pro Gy Aa 151015tcagtgaagatatcctgcaaggcttctggctacaccttc
act gac t acHPSEINAABI8/S lie Ser Oys Lys Ala Ser Gy Tyr Thr Phe Thr AsP¢¥rE308345923¢ at a acc t
gg gt g aag cag aag cct gga cag gga cttgag t gg at t144 Tyr lie Thr Tr p Val Lys Gn Lys Pro Gy On

Gy LeuGu Trplle 34 geR 9 9abidat66f 09RAJC g0t aat act aag tac aat gag aag ttc192y Trp
lle Tyr Pro Gy Ser Gy Asn Thr Lys Tyr Asn Gu Lys Phe 505560 aa g%ﬁ%gcc acattgactgtagac

aca t cc t cc age aca 9edtaoadn yd-tiglisdkaba FhfGatisrksmaiag ef 588k Thr Al a Phe

65707580 _aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, -C(O)NH; , -C(O)NHR’, -C(O)N(R"); -
NHC(O)R’, -SR’, -SO3R’, -S(0)2R’, -S(O)R’, -OH, =0, -N3, -NH,, -NH(R’), -N(R"),
and -CN, where each R’ is independently selected from -H, -C;-Cg alkyl, -C,-Cg
alkenyl, -C,-Cg alkynyl, or -aryl, and wherein said -O-(C;-Cg alkyl), -O-(C,-Cs
alkenyl), -O-(C,-Csg alkynyl), -aryl, -C;-Cs alkyl, -C»-Cs alkenyl, and -C,-Csg alkynyl
groups can be optionally further substituted with one or more groups independently
selected from -C;-Cg alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, -halogen, -O-(C;-Cs
alkyl), -O-(C,-Cs alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R”’, -OC(O)R”’,
-C(O)OR”’, -C(O)NH; , -C(O)NHR”’, -C(O)N(R’’),, -NHC(O)R”’, -SR”’, -SO3R”’,
-S(O);R’7, -S(O)R”’, -OH, -N3,-NH,, -NH(R"’), -N(R’’), and -CN, where each R”’
is independently selected from -H, -C;-Cg alkyl, -C,-Csg alkenyl, -C,-Cg alkynyl, or
-aryl;

A2 is -halogen, -C;-Cs alkyl, -C,-Cs alkenyl, -C»-Csg alkynyl, -O-(C;-Csg
alkyl), -O-(C,-Cg alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R’, -OC(O)R’,
-C(O)OR’, -C(O)NH; , -C(O)NHR’, -C(O)N(R’), -NHC(O)R’, -SR’, -SOsR”,
-S(0),R’, -S(O)R’, -OH, =0, -N3, -NH,, -NH(R’), -N(R’), and -CN, where each R’
is independently selected from -H, -C;-Cs alkyl, -C»-Csg alkenyl, -C,-Csg alkynyl, or
-aryl and wherein said -C;-Cs alkyl, -C»-Csg alkenyl, -C»-Csg alkynyl, -O-(C;-Cs
alkyl), -O-(C,-Cs alkenyl), -O-(C,-Cs alkynyl), and -aryl groups can be further
optionally substituted with one or more substituents independently selected from -C;-
Cs alkyl, -C»-Cg alkenyl, -C»-Csg alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C2-Cs
alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R”’, -OC(O)R”’, -C(O)OR”’, -C(O)NH; ,
-C(O)NHR"’, -C(O)N(R’*),, -NHC(O)R”’, -SR’’, -SO3R’’, -S(O),R”’, -S(O)R”’,
-OH, -N3,-NH,, -NH(R""), -N(R’’), and -CN, where each R’’ is independently
selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, or -aryl;

A3 is -halogen, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, -O-(C;-Cs
alkyl), -O-(C,-Cs alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR”,
-C(O)NH; , -C(O)NHR’, -C(O)N(R’), -NHC(O)R’, -SR’, -SO3R’, -S(O):R’,
-S(O)R’, -OH, -NO», -N3, -NH,, -NH(R’), -N(R’), and -CN, where each R’ is
independently selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Csg alkynyl, or -aryl
and wherein said -C;-Cg alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, -O-(C;-Cg alkyl), -O-
(Cy-Cs alkenyl), -O-(C,-Cs alkynyl), and -aryl groups can be further optionally
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atgcag ctcagc agcctgacatctgag gac actgctgtctatttctgt288 [VW S n Leu Ser Ser Leu Thr Ser
S u Asp Thr Al a Val Tyr Phe Oys 859095 gcg aactatggtaactactggtttgcttactgg ggc caa ggg
act cag336 W 28NPE y Mn Tyr Tr p Phe A a Tyr Tr p Gy On Gy Thr SnRGBVSZBH ee4act gt ¢ t ct
gca351 Val Thr Val Ser Al a 115 ST25 <210> 2 <211> 117 <212> PRT <213> Ms rruscul us <400> 2

On lle On LewiR@RSRTA Y16 thbrY ah bbb RGN 5 LR SerVal loysdiea®er Oys Lys Ala
SerOy Tyr ng—%i;il—l@r{yﬁs—%l rg alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C,-Cg alkenyl), -O-
(C2-Csg alkynyl), -aryl, -C(O)R”’, -OC(O)R’’, -C(O)OR”’, -C(O)NH; , -C(O)NHR"’,
-C(O)N(R’*)2, -NHC(O)R”’, -SR”’, -SOsR”’, -S(0),R”’, -S(O)R’’, -OH, -N3, -NHa,
-NH(R’’), -N(R’*), and -CN, where each R’ is independently selected from -H, -C;-
Cs alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, or aryl;

and A4 is -C;-Cs alkyl, -C»-Cg alkenyl, -C»-Cg alkynyl, -halogen, -O-(C;-Cs
alkyl), -O-(C,-Csg alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR”,
-C(O)NH; , -C(O)NHR’, -C(O)N(R’), -NHC(O)R’, -SR’, -SO3R’, -S(O):R’,
-S(O)R’, -OH, -Ns,-NH,, -NH(R’), -N(R’), and -CN, where each R’ is
independently selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Csg alkynyl, or -aryl
and wherein said -O-(C;-Cs alkyl), -O-(C,-Cs alkenyl), -O-(C»-Csg alkynyl), -C;-Cs
alkyl, -C,-Cs alkenyl, -C,-Cg alkynyl, and aryl groups can be further optionally
substituted with one or more substituents independently selected from -C;-Cs alkyl,
-C,-Cs alkenyl, -C,-Cs alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C,-Cs alkenyl), -O-
(C2-Cs alkynyl), -aryl, -C(O)R”’, -OC(O)R”’, -C(O)OR”’, -C(O)NH, , -C(O)NHR"’,
-C(O)N(R’*)2, -NHC(O)R’’, -SR”’, -SO3R’’, -S(O),R”’, -S(O)R’’, -OH, -N3, -NH,, -
NH(R’?), -N(R’’), and -CN, where each R’’ is independently selected from -H, -C;-
Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, or aryl; or a pharmaceutically acceptable
salt or solvate form thereof.

[0215] Auristatins of the formula Dg include those wherein said alkyl, alkenyl,
alkynyl, alkylene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals
are unsubstituted.

[0216] Auristatins of the formula Dg include those wherein the groups of R?,
R’ , R4, RS, R6, R7, RS, and R’ are unsubstituted and the groups of R19, R?° and R* are
optionally substituted as described herein.

[0217] Auristatins of the formula Dg include those wherein

R?is C1-Cyo alkyl optionally substituted with one or more groups
independently selected from Al;

R? and R are independently selected from -H, -C-Cyg alkyl, -C5-Cyo
alkenyl, -C,-Cyo alkynyl, monocyclic Cs-Cg carbocycle, -C1-Cyp alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Cg carbocycle), -Ca-Cao
alkynylene(monocyclic C3-Cg carbocycle), -Ce-Cig aryl, -C;-Cyg alkylene(Cs-Cio
aryl), -C,-Cy alkenylene(Ce-Cig aryl), -C,-Cyg alkynylene(Cs-Cig aryl), -heterocycle,
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202530 Tyr lie Thr Trp ValLys O n Lys Pro Gy On Gy Leu O u Tr p lle 3540450y Tr p lle Tyr Pro Gl y
Ser 0y Asn Thr Lys Tyr Asn 0 u Lys Phe 505560 Lys Gl y Lys Al a Thr Leu Thr Val Asp Thr Ser Ser
Ser Thr Al ¥h&8EHS?6B0 Nbt Gl n Leu Ser Ser Leu Thr Ser Gl u Asp ThiPATAYH$Y7PRAE Oys
859095 Ala Asn TyrOy Mn Tyr Tr p Phe Aa Tyr Tr p Gy On Gy Thr Gl n 100105110 Val Thr Val Ser

Ala 115 <2193 8 52liditcho(Fddde N -C,-Cyp alkenylene(heterocycle), or -Ca-Cao
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,

and alkynylene radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A1, said carbocycle
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A2, said aryl radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A3, and said heterocycle radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A4;

R*is -H, -C1-Cao alkyl, -C1-Cyo alkenyl, -C,-Cyg alkynyl, monocyclic C3-Cs
carbocycle, -C-Cy alkylene(monocyclic C3-Cg carbocycle), -C2-Cao
alkenylene(monocyclic C3-Cg carbocycle), -C,-Cyg alkynylene(monocyclic C3-Cg
carbocycle), -Ce-Cip aryl, -C;-Cyg alkylene(Ce-Cig aryl), -C-C,p alkenylene(Ce-Cig
aryl), -C,-Cyo alkynylene(Ce-Cip aryl), -heterocycle, -C1-Cyo alkylene(heterocycle),
-C2-Cy alkenylene(heterocycle), or -C,-Coo alkynylene(heterocycle); wherein said
alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or
as part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4;

R’ is -H or -C;-Cs alkyl;

or R*and R’ jointly form a carbocyclic ring and have the formula
-(CR*R®),- wherein R and R" are independently selected from -H, -C;-Cs alkyl, -C,-
Cs alkenyl, -C,-Cg alkynyl, or carbocycle, and s is selected from 2, 3, 4, 5 or 6;

R®is -C;-Cao alkyl optionally substituted with one or more groups
independently selected from Al;

each R® is independently selected from -OH, -O-(C-Cap alkyl), -O-(C2-Cao
alkenyl), or -O-(C,-Cyo alkynyl) wherein said alkyl, alkenyl, and alkynyl radicals are

optionally substituted with one or more groups independently selected from Al;
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<213> Ms rruscul us <400> 3 gact act at a t aaccl5 <210> 4 <211> 5 <212> PRT <213> Ms rruscul us
<400> 4 Asp Tyr Tyrii e Thr 15 <210> 5 <211> 51 <212> DNA <213> Ms rruscul us <400> 5t ggattt
at ¢ ct ggaa¥Y@Peat867 aag t acaat gaga agt t caaggg c51 ST25 <210> 6PCT/US2008/079224

R’ is -hydrogen or -C;-Cy alkyl optionally substituted with one or more
groups independently selected from Al;

R is aryl, heterocycle, or carbocycle; wherein said carbocycle radical is
optionally substituted with one or more groups independently selected from A2, said
aryl radical is optionally substituted with one or more groups independently selected
from A3, and said heterocycle radical is optionally substituted with one or more
groups independently selected from A4;

R? is OR™; wherein R® is -H, a hydroxyl protecting group, or a direct bond
where OR'® represents =0;

R is selected from -H, -C;-Cay alkyl, -C,-Cap alkenyl, -C5-Cso alkynyl, or
-carbocycle; wherein said alkyl, alkenyl, and alkynyl radicals are optionally
substituted with one or more groups independently selected from A1, and said
carbocycle radical is optionally substituted with one or more groups independently
selected from A2;
and A1, A2, A3, and A4 are as defined herein; or a pharmaceutically acceptable salt
or solvate form thereof.

[0218] Auristatins of the formula Dg include those wherein

R? is -C;-Cs alkyl;

R®, R*and R are independently selected from -H, -C-Cy alkyl, -C2-Cao
alkenyl, -C,-Cyo alkynyl, monocyclic Cs-Cg carbocycle, -C1-Cyp alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Ce carbocycle), -Cp-Cag
alkynylene(monocyclic C3-Cg carbocycle), -Ce-Cig aryl, -C;-Cyg alkylene(Cs-Cio
aryl), -C,-Cyo alkenylene(Cs-Cig aryl), -C2-Coo alkynylene(Cs-Cio aryl), -heterocycle,
-C1-Cyo alkylene(heterocycle), -C,-Cao alkenylene(heterocycle), or -Cy-Cao
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
and alkynylene radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A1, said carbocycle
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A2, said aryl radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A3, and said heterocycle radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A4;

R’ is -hydrogen;
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<211> 17 <212> PRT <213> Ms rruscul us <400>6 Trp lle TyrProOy Ser Oy Mn Thr Lys Tyr Mn O u
Lys Phe Lys 151015 y <210> 7 <211> 24 <212> DNA <213> Ms rruscul us <400> 7 t at ggt aact act
got tt gc t t WEP200PA48968 <211> 8 <212> PRT <213> Ms rruscul us <400>R§T/US2008/079224

R® is -C;-Cs alkyl;

each R®is independently selected from -OH, -O-(C;-Cyg alkyl), -O-(C5-Cyp
alkenyl), or -O-(C,-Cyo alkynyl) wherein said alkyl, alkenyl, and alkynyl radicals are
optionally substituted with one or more groups independently selected from Al;

R’ is -hydrogen or -C;-Cs alkyl;

R is phenyl optionally substituted with one or more groups independently
selected from A3;

R? is OR™; wherein R® is H, a hydroxyl protecting group, or a direct bond
where OR™ represents =0;

R is selected from -H, -C;-Cay alkyl, -C,-Cap alkenyl, -C5-Cso alkynyl, or
-carbocycle; wherein said alkyl, alkenyl, and alkynyl radicals are optionally
substituted with one or more groups independently selected from A1, and said
carbocycle radical is optionally substituted with one or more groups independently
selected from A2; and
Al, A2, A3, and A4 are as defined herein; or a pharmaceutically acceptable salt or
solvate form thereof.

[0219] Auristatins of the formula Dg include those wherein

R?is methyl;

RYis -H, -C;-Cs alkyl, -C,-Cs alkenyl, or -C,-Cs alkynyl, wherein said alkyl,
alkenyl and alkynyl radicals are optionally optionally substituted with one or more
groups independently selected from Al;

R*is -H, -C;-Cs alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, monocyclic C3-Cg
carbocycle, -Ce-Cig aryl, -C;-Cs alkylene(Cs-Cjo aryl), -C,-Cs alkenylene(Cs-Cio
aryl), -C»-Cs alkynylene(Ce-Cio aryl), -C1-Cs alkylene (monocyclic C3-Cs
carbocycle), -C,-Cg alkenylene (monocyclic C3-Cg carbocycle), -C,-Cg
alkynylene(monocyclic C3-Cg carbocycle); wherein said alkyl, alkenyl, alkynyl,
alkylene, alkenylene, and alkynylene radicals whether alone or as part of another
group are optionally substituted with one or more groups independently selected from
Al; said carbocyle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A2; and said aryl
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A3;

R is H; R®is methyl;

R’ is -C-Cg alkyl, -C,-Cg alkenyl or -C,-Cg alkynyl;
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Tyr Oy Mn Tyr Tr p Phe Ala Tyr 15 <210> 9 <211> 333 <212> DNA <213> Ms rruscul us <220>
<221> COS <222> (1) .(333) <400>9 gac att gt g ct g acc caa tot ccagottottt g got gt g tot cta
09948 Asp NEOHIVEEIPRAr 0 n Ser Pro A a Ser Leu Ala Val Ser Leu 0 y 15PSTHUSA808¢P80 acc at c t
cctgcaag goo ago caa agtgttgattttgat96 n kg Ala Thr lie Ser Cys Lys A a Ser 0 n Ser Val Asp
Phe Asp 202530 g9t gk aeh kahahexgac t gg t ac caa cag aaa cca gga cag cca cccl44

R’ is -hydrogen or -C;-Cs alkyl;

R" is phenyl;

R? is OR™; wherein R® is -H, a hydroxyl protecting group, or a direct bond
where OR™ represents =0;

R s methyl; and A1, A2, and A3 are as defined herein; or a
pharmaceutically acceptable salt or solvate form thereof.

[0220] Auristatins of the formula Dg include those wherein
R? is methyl; R? is H or C;-C5 alkyl; R* is C;-Cs alkyl; R’ is H; R® is methyl; R is
isopropyl or sec-butyl; R®is methoxy; R’ is hydrogen or C;-Cs alkyl; R is phenyl;
R? is OR™; wherein R® is H, a hydroxyl protecting group, or a direct bond where
OR' represents =0; and R is methyl; or a pharmaceutically acceptable salt or
solvate form thereof.

[0221] Auristatins of the formula Dg include those wherein
R? is methyl or or C;-Cz alkyl; R is H or C;-Cs alkyl; R* is C-Cs alkyl; R® is H; R® is
C,-Cs alkyl; R7 is C;-Cs alkyl; R® is C1-C5 alkoxy; R? is hydrogen or C;-Cs alkyl; RY
is phenyl; R? is OR™; wherein R® is H, a hydroxyl protecting group, or a direct
bond where OR'® represents =0; and R is C;-C5 alkyl; or a pharmaceutically
acceptable salt or solvate form thereof.

[0222] Auristatins of the formula Dy include those wherein

R%is -C1-Cyo alkyl, -C,-Cyg alkenyl, or -C,-Cyg alkynyl, each of which is
optionally substituted with one or more groups independently selected from Al;

R3, R4, and R’ are independently selected from -H, -C;-Cyg alkyl, -C2-Cao
alkenyl, -C,-Cyo alkynyl, monocyclic Cs-Cg carbocycle, -C1-Cyp alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Ce carbocycle), -Cp-Cag
alkynylene(monocyclic C3-Cg carbocycle), Co-Cig aryl, -C-Cyg alkylene(Ce-C g aryl),
-C1-Cyo alkenylene(Ce-Cig aryl), -C2-Coo alkynylene(Cs-Cig aryl), -heterocycle, -C;-
Cyo alkylene(heterocycle), -C,-Cyp alkenylene(heterocycle), or -Ca-Cao
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
and alkynylene radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A1, said carbocycle
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A2, said aryl radicals whether alone or as

part of another group are optionally substituted with one or more groups
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y Asp Ser Tyr Nbt Asn Tr p Tyr On On Lys Pr oGy On Pro Pro 354045 aaagtcctcatctatgotgcat
ccaatctagaatctggg atcccagccl92 Lys Val Leuiie Tyr Aa Ala Ser Asn Leu O u Ser Gy lle Pro A
a 505560 ad¥ 2088¢¥¢ agt ggg tot ggg aca gac tt ¢ acc ct ¢ aac at ¢ catPLH/RPGOPHEBE# 0 y Ser 0
y Ser 0y Thr Asp Phe Thr Leu Mn lle Hs 65707580 cct gt g gag gag gag gat got gcaacctattact gt

cag caa agt ARIZRARIAIY HIQUGURIASH, M@ AlERERE TN TFG)a CRRISEL AR f2age 3 ST25
859095 gag gat cog t gg acg t t ¢ ggt gga ggc acc aag ct g gaa at c aaa333 u Asp Pro Tr p Thr Phe

Gy Gy Gy THAILYY EReftst 8BRS eBBeE MRy iped yith one or more groups
independently selected from A4;

R is -H;

R®is -H, -C;-Cy alkyl, -C,-Cy alkenyl, or -C,-Cy alkynyl, wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups
independently selected from Al;

each R®¥is independently selected from -H, -OH, -C;-Cyg alkyl, -C2-Cxo
alkenyl, -C,-Cyg alkynyl, -O-(C-Cyg alkyl), -O-(C,-Cg alkenyl), -O-(C;-Cyp alkynyl),
or carbocycle, wherein said alkyl, alkenyl, and alkynyl radicals, whether alone or as
part of another group, are optionally substituted with one or more groups
independently selected from Al and said carbocycle is optionally substituted with one
or more groups independently selected from A2;

R’is -H, -C;-Cy alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl; wherein said
alkyl, alkenyl and alkynyl radical are optionally substituted with one or more groups
independently selected from Al;

RY is phenyl optionally substituted with one or more groups independently
selected from A3;

Z is —O-, -S-, -NH-, or -NR'?, wherein R' is -C-Ca alkyl, -C»-Ca alkenyl,
or -C2-Cy alkynyl, each of which is optionally substituted with one or more
groups independently selected from Al;

R is -H, -C-Cao alkyl, -C1-Cy alkenyl, -C»-Cao alkynyl, -aryl, -
heterocycle, —(R13O)m—R14, or —(RBO)m—CH(RIS)z wherein said alkyl, alkenyl and
alkynyl radicals are optionally substituted with one or more groups independently
selected from Al, said aryl radical is optionally substituted with one or more groups
independently selected from A3, and said heterocycle is optionally substituted with
one or more groups independently selected from A4;

m is an integer ranging from 1-1000;

R s -C,-Cyo alkylene, -C,-C,g alkenylene, or -C,-C,g alkynylene, each of
which is optionally substituted with one or more groups independently selected from
Al;

R™is -H, -C1-Cap alkyl, -C»-Ca alkenyl, or -C»-Cap alkynyl wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups

independently selected from Al;
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<211>111 <212> PRT <213> Ms rruscul us <400> 10 Asp lie Val Leu Thr Gl n Ser Pro A a Ser Leu
Ala Val Ser Leu Gl 'y 151015 n kg Ala Thr lie Ser Cys Lys A a Ser 0 n Ser Val Asp Phe Asp 202530 y
Asp Ser TyMOENEAR4BPE Tyr On On Lys Pro Gy On Pro Pro 354045 Lys VEATESRESTIAORH Al a Ser
Asn Leu O u Ser Gy lle Pro A a 505560 Arg Phe Ser 0y Ser 0y Ser 0y Thr Asp Phe Thr Leu Mn lle

Hs 65707580 Pro \al QK Gk ASP A AaTRdTTHy s 0B SAUARABR09, U Asp Pro Trp
Thr Phe Gy Gy Gy Thr Lys Leu Gl u lle Lys 100105110
—(CH2)s-SO3H, =(CH2),-SO3-C1-Cyo alkyl, —(CH2),-SO3-Ca-Cyo alkenyl, or —(CHz),-

SO3-C,-Cyp alkynyl wherein said alkyl, alkenyl and alkynyl radicals are optionally
substituted with one or more groups independently selected from Al;

each occurrence of R is independently -H, -C;-Cyg alkyl, -C,-Cyg alkenyl, -
C5-Cyo alkynyl or —(CH,),-COOH wherein said alkyl, alkenyl and alkynyl radicals are
optionally substituted with one or more groups independently selected from Al;

n is an integer ranging from 0 to 6; and Al, A2, A3, and A4 are as defined
herein; or a pharmaceutically acceptable salt or solvate form thereof.

[0223] Auristatins of the formula Dy include those wherein

R?is methyl;

R’, R*, and R are independently selected from -H, -C1-Cyg alkyl, -C2-Cao
alkenyl, -C,-Cyg alkynyl, monocyclic C3-Cg carbocycle, -C;-Cyg alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Ce carbocycle), -Cp-Cag
alkynylene(monocyclic Cs-Cg carbocycle), -Ce-Cio aryl, -C-Cao alkylene(Ce-Cio
aryl), -C,-Cyo alkenylene(Ce-Cip aryl), -C2-Coo alkynylene(Cs-Cig aryl), -heterocycle,
-C1-Cyo alkylene(heterocycle), -C,-Cyg alkenylene(heterocycle), or -C,-Cyo
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
and alkynylene radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A1, said carbocycle
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A2, said aryl radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A3, and said heterocycle radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A4;

R is -H;

R®is methyl;

cach R® is methoxy;

R’is -H, -C;-Cy alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl; wherein said
alkyl, alkenyl and alkynyl radical are optionally substituted with one or more groups

independently selected from Al;
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<210> 11 <211> 45 <212> DNA <213> Ms rruscul us <400> 11 aaggccagcc aaagt gt t ga tttt gat ggt
gatagttatatgaacd5 <210> 12 <211> 15 <212> PRT <213> Ms rruscul us <400> 12 Lys Aa Ser0n
Ser Val Asp'PP@0aXp8P97Asp Ser Tyr Nbt Mn 151015 <210> 13 <211> 21 LETAESENGHIL228> Ms
rruscul us <400> 13 ST25 got goat cca at ct agaat ¢ t21 <210> 14

RY is aryl optionally substituted with one or more groups independently
selected from A3, or heterocycle optionally substituted with one or more groups
independently selected from A4;

Z is —O-, -S-, -NH-, or -NR'%, wherein R" is -C}-Cy alkyl, -C,-Cao alkenyl,
or -C,-Cy alkynyl, each of which is optionally substituted with one or more groups
independently selected from Al;

R is -H, -C1-Cap alkyl, -C»-Ca alkenyl, -C»-Cao alkynyl, -aryl,
-heterocycle, —(R13O)m—R14, or —(RBO)m—CH(RIS)z wherein said alkyl, alkenyl and
alkynyl radicals are optionally substituted with one or more groups independently
selected from Al, said aryl radical is optionally substituted with one or more groups
independently selected from A3, and said heterocycle is optionally substituted with
one or more groups independently selected from A4;

m is an integer ranging from 1-1000;

R s -C,-Cyo alkylene, -C,-C,g alkenylene, or -C,-C,g alkynylene, each of
which is optionally substituted with one or more groups independently selected from
Al;

R™is -H, -C,-Cyp alkyl, -C,-Cy alkenyl, or -C,-Ca alkynyl wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups
independently selected from Al;

each occurrence of R is independently -H, -COOH, —(CHz)n—N(Rm)z,
—(CH»),-SOsH, —(CH3),-SO3-C-Cyp alkyl, —(CH,),-SO3-C,-Cyg alkenyl, or —(CH3),-
SO3-C,-Cy alkynyl wherein said alkyl, alkenyl and alkynyl radicals are optionally
substituted with one or more groups independently selected from Al;

each occurrence of R is independently -H, -C;-Cyg alkyl, -C,-C,g alkenyl,
-C2-Cy alkynyl or —(CH»),-COOH wherein said alkyl, alkenyl and alkynyl radicals
are optionally substituted with one or more groups independently selected from Al;

n is an integer ranging from 0 to 6; and Al, A2, A3, and A4 are as defined
herein; or a pharmaceutically acceptable salt or solvate form thereof.

[0224] In certain of these embodiments, R' is phenyl optionally substituted
with one or more groups independently selected from A3.

[0225] Auristatins of the formula Dy include those wherein the groups of R?,
R’ , R4, RS, R6, R7, RS, and R’ are unsubstituted and the groups of R'% and R are as

described herein.
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<211> 7 <212> PRT <213> Ms rruscul us <400> 14 Al a A a Ser Mn Leu Gl u Ser 15 <210> 15 <211>
27 <212> DNA <213> Ms rruscul us <400> 15 cagcaaagt a at gaggat cc gt ggacg27 <210> 16 <211>
9 <212> PRY Q200304 fruscul us <400> 16 PCT/US2008/079224

[0226] Auristatins of the formula Dy include those wherein said alkyl, alkenyl,
alkynyl, alkylene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals
are unsubstituted.

[0227] Auristatins of the formula Dy include those wherein

R?is C;-C; alkyl; R? is H or C-C; alkyl; R*is C,-Cs alkyl; R® is H; R is
C,-C; alkyl; R7 is C1-Cs alkyl; R® is C;-C5 alkoxy; R? is hydrogen or C;-Cs alkyl;
RY is phenyl optionally substituted with one or more groups independently selected
from A3;Zis O, S, or NH; and R and A3 is as defined herein; or a pharmaceutically
acceptable salt or solvate form thereof.

[0228] Auristatins of the formula Dy include those wherein

R?is methyl; R is H or C;-Cs alkyl; R* is C-Cs alkyl; R” is H; R® is
methyl; R is isopropyl or sec-butyl; R®is methoxy; R’ is hydrogen or C1-Cs alkyl;
RY is phenyl optionally substituted with one or more groups independently selected
from A3;Zis O, S, or NH; and R and A3 is as defined herein; or a pharmaceutically
acceptable salt or solvate form thereof.

[0229] Auristatins of the formula Dy include those wherein

R?is methyl; R is H or C;-C5 alkyl; R* is C-Cs alkyl; R” is H; R® is
methyl; R is isopropyl or sec-butyl; R®is methoxy; R’ is hydrogen or C;-Cs alkyl;
RY is phenyl; and Z is O or NH and R is as defined herein, preferably hydrogen; or
a pharmaceutically acceptable salt or solvate form thereof.

[0230] Auristatins of the formula Dy include those wherein

R?is C;-C; alkyl; R? is H or C-C; alkyl; R*is C,-Cs alkyl; R® is H; R is
C,-Cs alkyl; R7 is C1-Cs alkyl; R® is C;-C5 alkoxy; R? is hydrogen or C;-Cs alkyl;
RY is phenyl; and Z is O or NH and R is as defined herein, preferably hydrogen; or
a pharmaceutically acceptable salt or solvate form thereof.

[0231] Auristatins of the formula Dg or Dy include those wherein R?, R* and
R’ are independently isopropyl or sec-butyl and R’is-H. Inan exemplary
embodiment, R? and R* are each isopropyl, R’is H, and R is sec-butyl. The
remainder of the substituents are as defined herein.

[0232] Auristatins of the formula Dg or Dy include those wherein R and R®
are each methyl, and R’ is H. The remainder of the substituents are as defined herein.

[0233] Auristatins of the formula Dg or Dy include those wherein each

occurrence of R® is -OCHs;. The remainder of the substituents are as defined herein.
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n On Ser Mn 0 u Asp Pro Trp Thr 15 <210> 17 <211> 375 <212> DNA <213> Ms rruscul us <220>
<221> CDS <222> (1) .(375) <400> 17 gag gt g aag ct g gt g gag tot gga gga ggc tt g gt a cag cct ggg
got48 u VaM93108(949¢7Gl u Ser0y Gly Oy LeuValOnPro 0y Gl y 151RAB¥S2M8YPEIa¢ct c t cc t
gtgcaacttotgggttcaccttcagtgattac96 Ser Leu Ar g Leu Ser Oys Al a Thr Ser 0y Phe Thr Phe

Ser Asp Tyr 2025323l ping 2a6t 18 Pitfe €86:1-AY PElr 1988 @RABIALGHE&R FOhAA @244 Tyr NW Mn
TrpValkg (a)lrne Earlghpiggpgo%b ,S}"{éla%cli_ ?{lé a?rg e-ggl?nligtlljlyl, R’is H, R’ is sec-butyl, each

occurrence of R® is -OCHs;, and R’ is H. The remainder of the substituents are as
defined herein.

[0235] Auristatins of the formula D include those wherein Z. is -O- or -NH-.
The remainder of the substituents are as defined herein.

[0236] Auristatins of the formula Dy include those wherein R s aryl. The
remainder of the substituents are as defined herein.

[0237] Auristatins of the formula Dy include those wherei, R' is -phenyl.
The remainder of the substituents are as defined herein.

[0238] Auristatins of the formula D include those wherein Z. is -O-, and R'
is H, methyl or t-butyl. The remainder of the substituents are as defined herein.

[0239] Auristatins of the formula D include those wherein, when Z is -NH,
R is -CH(R"),, wherein R is -(CH,),-N(R'®),, and R'® is -C;-Cs alkyl or -(CH,),-
COOH. The remainder of the substituents are as defined herein.

[0240] Auristatins of the formula Dy include those wherein when Z is -NH,
R'is —CH(RIS)Z, wherein R' is -(CH3),-SOsH. The remainder of the substituents are
as defined herein.

[0241] In preferred embodiments, when D is an auristatin of formula Dg, w is
an integer ranging from 1 to 12, preferably 2 to 12, y is 1 or 2, and a is preferably 1.

[0242] In some embodiments, wheren D is is an auristatin of formula Dp, a is
1 and w and y are 0.

[0243] Tllustrative Drug units (-D) include the drug units having the following

structures:

H o) H OH
NN N N
N N////,, N
. | O O o O
o H
Lo | °N©° O~ © o™ on
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354045 ggttttattaga aac aaa got aat ggtt ac aca aca gagttc agtgcal92 y Phe lie Arg Mn Lys
AlaMn Oy Tyr Thr Thr O u Phe Ser A a 505560 tot gt g atgggtcggttcaccatctccagagatgattcc
caa ago at YW NDt 0 y Arg Phe Thr lie Ser Ar g Asp Asp Ser 0 n BeFIS288?880 ct ¢ t at
ctt cag at g aac acc ct g aga got gag gac agt goo act t at288 Leu Tyr Leu O n Nbt Asn Thr Leu A- g Al
a0 uAsp Ser Ala Thr Tyr 859095 Page 5 ST25t ac t gt gca aga gat coo ccc t at ggt aac ccc cattat t
at got at g336 Tyr Oys Ala Ar g Asp Pro Pr o Tyr Gl y Mn Pyo His Tyr Tyr Ala NW 100105110 gac t ac
tggggtcaaggaacctcagtcaccgtctcctca375Asp T Gy On Gly Thr Ser Val Thr Val Ser Ser

P{\’g—\’g—n‘/ N O\/\O/\/O\/\O/
ocHo

OCH0
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115120125 <210> 18 <211> 125 <212> PRT <213> Ms rruscul us <400> 18 O u Val Lys Leu Val Gl u
SerOyGlyOyLeuValGlnProOyGly 151015 Ser Leu Ar g Leu Ser Oys Al a Thr Ser 0y Phe Thr
Phe Ser AspVOR0OHII367Tyr NW Mn Tr p Val A-gOn Pro Pro 0y Lys Ala LEGHUSTSNEA2354045 0 y
Phe lie Arg Mn Lys Ala Mn Gl y Tyr Thr Thr Gl u Phe Ser A a 505560 Ser Val Nbt 0 y Arg Phe Thr lie

Ser Arg Asp Asp Ser0On ie 65707 Tyr Leu O n Nbt Asn Thr Leu A- g Ala 0 u Asp Ser Al
a Thr Tyr 859095 Tyr Oﬁ Ale Artg Asfp Prg Pr o TyxGly My Pro His Tyr Tyr Ala NW
N N N

r
BEG "
o} o. O
~ o © I\Q
~ 0 o
HOOC. __N.__COOH
o}
f{ H
H
| | N N
o} o. O
STT IO
~ 0% "NH
SOsH
’ o}
N, H
| ﬁ I @YH(N
o} o. O
TTT IO
~ o NH
HOOC
COOH ,and
o}
R § H
ll\l ll\l N N
o} Oo_ O
O TT IO
~ o} NH
NH,

or pharmaceutically acceptable salts or solvates thereof.

[0244] In one aspect, hydrophilic groups, such as but not limited to triethylene
glycol esters (TEG) can be attached to the Drug Unit at R'". Without being bound by
theory, the hydrophilic groups assist in the internalization and non-agglomeration of
the Drug Unit.

[0245] In some embodiments, the Drug unit is not TZT-1027. In some

embodiments, the Drug unit is not auristatin E, dolastatin 10, or auristatin PE.
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100105110 Asp Tyr Tr pGy On Gl y Thr Ser Val Thr Val Ser Ser 115120125 <210> 19 <211> 15
<212> DNA <213> Ms rruscul us <400> 19 gat t act at a t gaac15 <210> 20 <211> 5 <212> PRT
<213> Ms riNEcHI03494886/0> 20 Asp Tyr Tyr Nbt Mn 15 ST25 PCT/US2008/079224

[0246] Exemplary antibody-drug conjugate compounds have the following

structures wherein “mAb-s-* represents the anti-CD30 antibody:

CH3

c
o 0 &
s PN N N N
o 07N 7N
NS~ 5 I 0cHO  OcHiO
Val-Cit—N o
g H

OH

L-MC-vc-PAB-MMAF

CHs OH

H
o 0 &
s N N N N
o 0" "N N
NS~ A I 5 I Och0 OCH50
Val-Cit——N
3 H

L-MC-vc-PAB-MMAE

or

[t o 0

OCH30 OCH30
H

L-MC-MMAF

wherein Val is valine, and Cit is citrulline.
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<210> 21 <211> 57 <212> DNA <213> Ms rruscul us <400> 21 ttt at t agaa acaaagct aa t ggt t acaca
acagagt t ca gt gcat ct gt gat gggt57 <210> 22 <211> 19 <212> PRT <213> Ms rruscul us <400> 22
Phe lie Ar ghRQOBWMNn 0y Tyr Thr Thr 0 u Phe Ser Ala Ser 151015 VRB{B49807024 23 <211>
42 <212> DNA <213> Ms rruscul us <400> 23 gat cccccct at ggt aaccc ccat t at t at gct at ggact ac42
<210> 24 <284 tB4r:20R7rPRT <213> Ms rruscul us

[0247] The antibody unit (L) has at least one functional group that can form a
bond with a functional group of a Linker unit or a Drug unit. Useful functional
groups that can be present on an antibody unit, either naturally, via chemical
manipulation or via engineering, include, but are not limited to, sulthydryl (-SH),
amino, hydroxyl, carboxy, the anomeric hydroxyl group of a carbohydrate, and
carboxyl. In some embodiments, an antibody unit functional group is a sulfhydryl
group. The sulfthydryl group is typically a solvent accessible sulfthydryl group, such
as a solvent accessible sulfhydryl group on a cysteine residue. Sulfhydryl groups can
be generated by reduction of an intramolecular or intermolecular disulfide bond of an
antibody. Sulthydryl groups also can be generated by reaction of an amino group of a
lysine moiety of an antibody using 2-iminothiolane (Traut’s reagent) or another
sulfhydryl generating reagent.

[0248] In some embodiments, one or more sulthydryl groups are engineered
into an antibody unit, such as by amino acid substitution. For example, a sulthydryl
group can be introduced into an antibody unit. In some embodiments, a sulthydryl
group is introduced by an amino acid substitution of serine or threonine to a cysteine
residue, and/or by addition of a cysteine residue into an antibody unit (an engineered
cysteine residue). In some embodiments, the cysteine residue is an internal cysteine
residue, i.e., not located at the N-terminus or C-terminus of the antibody moiety.

[0249] To control the number of Drug or Linker unit-Drug units attached to an
antibody unit, one or more cysteine residues can be eliminated by amino acid
substitution. For example, the number of solvent accessible cysteine residues in an
immunoglobulin hinge region can be reduced by amino acid substitution of cysteine
to serine residues.

[0250] In some embodiments, an antibody unit contains 1,2, 3,4,5,6 7 or 8
solvent-accessible cysteine residues. In some embodiments, an antibody unit contains
2 or 4 solvent-accessible cysteine residues.

[0251] The present invention also provides kits for the treatment of HL.. The
kit can comprise (a) a container containing an antibody-drug conjugate and (b) one or
more additional containers containing the chemotherapeutic drugs. Such kits can
further include, if desired, one or more of various conventional pharmaceutical kit

components, such as, for example, containers with one or more pharmaceutically
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<400> 24 Asp Pro Pro Tyr 0y Asn Pro His Tyr Tyr Ala Nbt Asp Tyr 1510 <210> 25 <211> 333 <212>
DNA <213> Ms rruscul us <220> <221> CDS <222> (1) .(333) <400> 25 gac at t gt g ct g acc cag tot
cct got t cc R HEPG#39Gt ct g ggg48 Asp lie Val Leu Thr O n Ser Pro A a SETVERNENR2Ser Leu 0 y
151015 cag agg goo acc at ct ca t gc agg goo ago aaa agt gt ¢ agt gca tot96 0 n A- g Ala Thr lie Ser

Cys Arg A a 3868l SeIrNaks SRIMMBmaEEontainers, etc., as will be readily apparent to those
skilled in the art. Printed instructions, either as inserts or as labels, indicating
quantities of the components to be administered, guidelines for administration, and/or
guidelines for mixing the components, can also be included in the kit.

[0252] The present invention is not to be limited in scope by the specific
embodiments described herein. Various modifications of the invention in addition to
those described herein will become apparent to those skilled in the art from the
foregoing description and accompanying figures. Such modifications are intended to
fall within the scope of the appended claims.

[0253] All publications and patent documents cited above are hereby
incorporated by reference in their entirety for all purposes to the same extent as if
each were so individually denoted.

[0254] The invention is further described in the following examples, which

are in not intended to limit the scope of the invention.
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202530 ggctataattatatgcactggtac caa cag aaa gca ggg cag cca cccl44 0y Tyr Mn Tyr Nbt Hs

Trp Tyr On On Lys Ala Gy On Pro Pro 354045 ST25 aaactcctcatccatcttgcatccaacctagaatct
ggg gt c cotWYBFHIPHFWT eu Leu lie His Leu Ala Ser Asn Leu 0 u Ser GI yREAVERY/A78BH560 agg t t
c agt ggc agt ggg tot ggg aca gac tt ¢ acc ct c aac at c cat240 Arg Phe Ser 0y Ser0y Ser Oy Thr Asp
Phe Thr Leu Mn lle Hs 65707580 cct gt g gagrgaa jpg @qt gott ca acctatt ac t gt cag cac agt ggg288
Pro Val OuGuOu Asp Al a Ser Thr Tyr Tyr Cys GIn His Ser 0y 859095 gag cttccattcacgttcggct

cg ggg aca dapmRiegLembmatiendf theanvhetprleerroprie o co5r18vVeIMAE (P lle Lys

MC-vc-PAB-MMAE) with chemotherapeutic regimens for the treatment of HL,

[0255] The effects of combining cAC10-vcMMAE treatment with
gemcitabine or ABVD or other chemotherapeutic regimens were studied in a L.540cy
tumor model (Francisco et al., Blood 2003;102:1458-146). To determine the
maximum tolerated dose (MTD) of ABVD and gemcitabine, body weights of SCID
mice treated with increasing amounts of drugs were assessed daily. The criteria
defining the MTD were > 20% decrease in body weights or other signs of morbidity
during the entire treatment followed by a 2 week recovery period. Tumor quadrupling
or triplicating times were chosen as time to endpoint (TTE), which were determined
by using the non-liner regression analysis for exponential growth of each individual
tumor growth data set from each experimental animal. The tumor quadrupling time
was calculated based on the tumor volume at the beginning of treatment. Animals
that did not reach the endpoint were assigned a TTE value equal to the last day of the
study. % TGD (tumor growth delay) reflects the delay in reaching TTE relative to
control treated tumors, which was determined by using the formula: %TGD= [(T-
C)/C]x100, where T and C are the median times in days for treated and control
groups, to reach TTE, using the start of treatment as day 1. Statistical analysis and
graphic presentations were conducted using Prism (GraphPad) software for Windows
3.03 software. Median tumor growth curves show group median tumor volumes as a
function of time. The Logrank test was used to analyze the significance of the
differences between TTE of treated and control tumor groups, with differences
deemed significant (*) at 0.01< P < 0.05, and highly significant (**) at P < 0.01. A 1
mg/kg, q4dx3 treatment schedule for cAC10-veMMAE was selected based on
previous reports demonstrating maximal therapeutics effects at a q4d x4 schedule.

[0256] Administration of ABVD or cAC10-veMMAE alone to 1.540cy tumor
bearing mice induced tumor regressions and significant tumor growth delays
compared to control treatment (Figure 1A). However, tumors eventually progressed.
There were 4/9 durable tumor regressions in the animals treated with cAC10-
vcMMAE monotherapy and 0/9 durable responses in the animals treated with ABVD
monotherapy. In contrast, combination of cAC10-veMMAE with ABVD resulted in

durable tumor regressions in all experimental animals (9/9 durable responses) (Fig.
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treatment arm alone. Similarly, when treatment was initiated at 300 mm’ tumor
volume, there was a significant increase in TGD and 50% durable responses (5/10
animals) in the animals treated with combination therapy (Figure 1B), whereas there
were 2/10 durable responses in animals treated with cAC10-veMMAE monotherapy
and no durable responsese in animals treated with ABVD monotherapy. It should be
noted that the dosages for the ABVD regimen were reduced by 25% in the high-bar
model as compared to the low-bar model. The delay in tumor growth induced by the
combination treatment was highly significant relative to each individual treatment arm
alone (Table 1). No significant differences in body weight loss or morbidity were

noted in the combination group, suggesting comparable tolerability (data not shown).

Table 1
Treatment Median TGD Median TGD Combo vs single
(Figure 1A) (Figure 1B) agent (P-vlaue)
(days to quadruple) | (days to triple) (A) (B)
cAC10-veMMAE 63 41 p=0.0101 p=0.05
ABVD 38.4 22.5 p<0.0001 p=0.001
ABVD + cAC10- >80.5%* 61.5
veMMAE

*The experiment was terminated. At this point, there were durable tumor regressions

in all animals.

[0257] Next, the effect of combining cAC10-veMMAE with gemcitabine was
studied. For this purpose, mice were implanted with [.540cy tumors and treated with
cAC10-veMMAE and gemcitabine, either alone or combined. While single arm
treatment led to significant delays in tumor growth and one durable response, the
combination of cAC10-veMMAE with gemcitabine enhanced the anti-tumor response
and durable responses were found in all animals (5/5, Fig. 2A). Improved efficacy in
the combination treatment group was also noted when drug administration occurred
when tumors reached a substantially larger size (300 mm”, Fig. 2B).

Immunohistochemical analysis of tumors did not reveal significant changes in CD30

94



859095 u Leu Pro Phe Thr Phe Oy Ser Oy Thr Lys Leu Gl u lle Lys 100105110 <210> 27 <211> 45
<212> DNA <213> Ms rruscul us <400> 27 agggccagca aaagt gt cagtgcatctggctataattatat
gcac4s <219028029489%67 5 <212> PRT <213> Ms rruscul us <400> 28 STESKHSARME/GEHys Ser Val
Ser Ala Ser 0y Tyr Mn Tyr Nbt His 151015 <210> 29 <211> 21 <212> DNA <213> Ms rruscul us

<400> 29 expression levels in tumors treated with either ABVD or gemcitabine, ruling out drug

interference with target gene expression (data not shown). Similar to the ABVD
experiment, combination treatment with gemcitabine resulted in a significant delay in
tumor growth, which was more than additive (Table 2) and lead to durable responses.
No significant differences in body weight loss or morbidity were noted in the

combination group, suggesting comparable tolerability (data not shown).

Table 2

Treatment Median TGD Median TGD | Combo vs single

(Figure 2A) (Figure 2B) agent (P-vlaue)

(days to quadruple) | (days to (A) (B)

triplicate)

cAC10-veMMAE 34 39.5 p=0.0088 p=0.0375
Gemcitabine 5 15.5 p<0.0024 p=0.0154
Gemcitabine + >75 >75
cAC10-veMMAE

[0258] In a second study illustrated by Figure 7 and Table 3 below, 7/8
durable responses were seen with combination treatment with cAC10-veMMAE and
gemcitabine, whereas 1/7 durable responses were seen with single arm treatment with

cAC10-veMMAE and 1/6 durable responses were seen with single arm treatment with

gemcitabine.
Table 3
Treatment Median TGD (Figure | Combo vs single agent
7 (P-vlaue)
(days to quadruple) (A)
cAC10-veMMAE 78.01 p=0.0037
Gemcitabine 42 P=0.0021
Gemcitabine + >100*
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*The experiment was terminated. At this point, there were durable tumor regressions

in 7/8 animals.

[0259] The effect of combining cAC10-veMMAE with GVD was studied. For
this purpose, mice were implanted with .540cy tumors and treated with cAC10-
veMMAE and GVD, either alone or combined. Treatment was initiated at 100 mm®
tumor volume for two separate experiments that were conducted (3A and 3B). In the
first experiment, 6/9 durable responses were seen with the combination therapy
whereas 4/9 durable responses were seen with cAC10-veMMAE treatment alone and
0/9 durable responses with single arm treatment with GVD. In the second
experiment, 7/7 durable responses were seen with the combination therapy whereas
0/7 durable responses were seen with cAC10-vcMMAE treatment alone and 0/7

durable responses with single arm treatment with GVD.

Table 4
Treatment Median TGD Median TGD Combo vs single agent

(Figure 3A) (Figure 3B) (P-vlaue)

(days to quadruple) | (days to quadruple) | (A) (B)
cAC10-veMMAE 84.6 54.7 p=0.5089 p=0.0004
GVD 332 34.4 p<0.0001 p=0.0005
GVD + cAC10- >77 >107
veMMAE

[0260] The effect of combining cAC10-veMMAE with vinorelbine was
studied. For this purpose, mice were implanted with [.540cy tumors and treated with
cAC10-veMMAE and vinorelbine, either alone or combined. Treatment was initiated
at 100 mm’ tumor volume for two separate experiments that were conducted (4A and
4B). In the first experiment, 1/6 durable responses were seen with the combination

therapy whereas 1/6 durable responses were seen with cAC10-veMMAE treatment
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second experiment, 6/10 durable responses were seen with the combination therapy
whereas 4/10 durable responses were seen with cAC10-veMMAE treatment alone and

0/9 durable responses with single arm treatment with vinorelbine

Table 5
Treatment Median TGD Median TGD Combo vs single agent

(Figure 4A) (Figure 4B) (P-vlaue)

(days to quadruple) | (days to quadruple) | (A) (B)
cAC10-veMMAE 64 78.8 p=0.4500 p=0.3769
Vinorelbine 28 344 p<0.0004 p=0.0001
Vinorelbine + 71 >78
cAC10-veMMAE

[0261] The effect of combining cAC10-veMMAE with doxorubicin was
studied. For this purpose, mice were implanted with [.540cy tumors and treated with
cAC10-veMMAE and doxorubicin, either alone or combined. Treatment was
initiated at 100 mm’ tumor volume for two separate experiments that were conducted
(5A and 5B). In the first experiment, 0/4 durable responses were seen with the
combination therapy whereas 1/6 durable responses were seen with cAC10-veMMAE
treatment alone and 0/3 durable responses with single arm treatment with
doxorubicin. In the second experiment, 7/10 durable responses were seen with the
combination therapy whereas 4/10 durable responses were seen with cAC10-

vcMMAE treatment alone and 0/9 durable responses with single arm treatment with

doxorubicin
Table 6
Treatment Median TGD Median TGD Combo vs single agent
(Figure 5A) (Figure 5B) (P-vlaue)
(days to quadruple) | (days to quadruple) | (A) (B)
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Doxorubicin 32 27.2 p<0.0067 p=0.0001
Doxorubicin + 52 > 78

cAC10-veMMAE

[0262] The effect of combining cAC10-veMMAE with vinblastine was

studied. For this purpose, mice were implanted with [.540cy tumors and treated with

cAC10-veMMAE and vinblastine, either alone or combined. Treatment was initiated

at 300 mm’ tumor volume (6). 0/10 durable responses were seen with the

combination therapy whereas 1/8 durable responses were seen with cAC10-veMMAE

treatment alone and 0/10 durable responses with single arm treatment with

vinblastine.
Table 7
Treatment Median TGD Combo vs single agent
(Figure 6) (P-vlaue)
(days to triple)
cAC10-veMMAE 45.9 p=0.5970
Vinblastine 30.93 p<0.0001
Vinblastine + 55.7

cAC10-veMMAE

Example 2: Combination of the antibody-drug conjugate cAC10-mcMMAF

with gemcitabine for the treatment of HL.

[0263] The effects of combining cAC10-mcMMAF treatment with

gemcitabine was studied in the same manner as the experiments with cAC10-

veMMAE. A 1 mg/kg, q4dx3 treatment schedule for cAC10-mcMMAF was selected.
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His (3n Asp Trp Leu Asn Oy Lys (3 u Tyr Lys Cys Lys Val Ser Asn 195200205 Lys A a Leu Pro Ala
Pro lie (3 uLys Thrlie SerLys AlaLys 0y 210215220 (3 n Pro Arg O u Pro (3 nVal Tyr Thr Leu Pro
Pro Ser ArgW@p1®/048267230235240 Leu Thr Lys Mn (3 n Val Ser Leu Thr €43/UE2008471%9340 y Phe
Tyr 245250255 Pro Ser Asp lle AlaVal O u Trp (3 u Ser Asn (3y (3 n Pro 0 u Asn 260265270 Mn Tyr

Lys Thr Thr RiiRr8 Vol teleArimenAsn (it RREJANG $4528Q48wikethd ¥omBbysd-eu Thr Val
AspLys SerArgTrp(3n((3n Oa/ Asn 290295300 Val Phe Ser Cys Ser Val [VW His Gl u Al a Leu His

Asn Hi s TyrtWF‘@Y)%ﬂ%‘f%% urable responses were seen with cAC10-mcMMATF treatment
alone and 0/10 durable responses with single arm treatment with gemcitabine. The

experiment is in its S1rst day and is not yet complete.
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Claims

1. The use of an antibody-drug conjugate compound comprising an anti-CD30
antibody conjugated to an auristatin compound in the manufacture of a medicament for
use in combination therapy with a chemotherapeutic regimen comprising doxorubicin,
bleomycin, vinblastine, and dacarbazine for the treatment of Hodgkin lymphoma in a
subject.

2. The use of claim 1 wherein said antibody-drug conjugate compound is for
delivery over a treatment cycle wherein the total dose over the treatment cycle is from
about 0.1 mg/kg to about 3.8 mg/kg of the subject's body weight.

3. The use of claim 1 wherein said antibody-drug conjugate compound is for
delivery over a treatment cycle wherein the total dose over the treatment cycle is from 0.1
mg/kg to 2.7 mg/kg of the subject’'s body weight.

4, The use of any one of claims 2 to 3 wherein the antibody-drug conjugate
compound is delivered as a split dose over the treatment cycle.

5. The use of any one of claims 2 to 3 wherein the antibody-drug conjugate
compound is delivered as a single dose over the treatment cycle.

6. The use of any one of claims 2 to 4 wherein the treatment cycle is three or four
weeks.
7. The use of claim 6 wherein said chemotherapeutic regimen and said antibody-

drug conjugate compound are administered on days 1 and 15 of a four week treatment
cycle.

8. The use of claim 1 wherein said antibody-drug conjugate compound is
administered in a dose range of 0.2 to 1.2 mg/kg of the subject's body weight per dose.

9. The use of claim 1 wherein said antibody-drug conjugate compound is
administered in a dose range of 1 to 1.5 mg/kg of the subject's body weight per dose.

10. The use of any one of claims 1 to 9 wherein said subject is treated with about 25
mg/m? doxorubicin, about 10 U/m?bleomycin, about 6 mg/m? vinblastine, and about 375
mg/m?dacarbazine on days 1 and 15 of a four week treatment cycle.

11. The use of any one of claims 1 to 6 and 8 to 9 wherein the antibody-drug
conjugate compound and chemotherapeutic regimen comprising doxorubicin, bleomycin,
vinblastine and dacarbazine are administered during a treatment cycle of three or four
weeks and no additional anti-cancer agents are administered during the treatment cycle.
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12.  The use of claim 1, consisting essentially of administering to a subject in need
thereof a chemotherapeutic regimen comprising doxorubicin, bleomycin, vinblastine and
dacarbazine and an antibody-drug conjugate compound, wherein said antibody-drug
conjugate compound is an anti-CD30 antibody conjugated to an auristatin compound and
administration of said antibody-drug conjugate compound and the chemotherapeutic
regimen provides a synergistic effect in the treatment of Hodgkin lymphoma in the
patient.

13. The use of any one of claims 1 to 12 wherein said subject has relapsed or
refractory Hodgkin lymphoma and has not previously been treated with said
chemotherapeutic regimen.

14, The use of any one of claims 1 to 13 wherein the antibody-drug conjugate
compound is administered for two or more treatment cycles.

15. The use of an antibody-drug conjugate compound comprising an anti-CD30
antibody conjugated to an auristatin compound in the manufacture of a medicament for
use in combination therapy with gemcitabine for the treatment of Hodgkin lymphoma in
a subject.

16. The use of claim 15 wherein said antibody-drug conjugate compound is delivered
over a treatment cycle wherein the total dose over the treatment cycle is from 0.1 mg/kg
to 3.2 mg/kg of the subject's body weight.

17. The use of claim 15 wherein said antibody-drug conjugate compound is delivered
over a treatment cycle wherein the total dose over the treatment cycle is from about 0.6
mg/kg to about 3.2 mg/kg of the subject’'s body weight.

18. The use of any one of claims 16 to 17 wherein the antibody-drug conjugate
compound is delivered as a split dose over the treatment cycle.

19. The use of any one of claims 16 to 17 wherein the antibody-drug conjugate
compound is delivered as a single dose over the treatment cycle.

20. The use of any one of claims 16 to 19 wherein the treatment cycle is three weeks.
21. The use of any one of claims 16 to 19 wherein the treatment cycle is four weeks.
22, The use of claim 15 wherein the antibody-drug conjugate compound is
administered in a dose range of 0.4 mg/kg to 1 mg/kg of the subject's body weight per
dose.
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23. The use of any one of claims 15 to 22 wherein gemcitabine is administered in a
dose range of 500 mg/m? to 1500 mg/m? per dose.

24, The use of any one of claims 15 to 19 and 22 to 23 wherein the antibody-drug
conjugate compound and gemcitabine are administered during a treatment cycle of three
or four weeks and no additional anti-cancer agents are administered during the treatment
cycle.

25. The use of claim 15, consisting essentially of administering to a subject in need
thereof gemcitabine and an antibody-drug conjugate compound, wherein said antibody-
drug conjugate compound is an anti-CD30 antibody conjugated to an auristatin
compound and administration of said antibody-drug conjugate compound and
gemcitabine provides a synergistic effect in the treatment of Hodgkin lymphoma in the
patient.

26. The use of any one of claims 15 to 25 wherein said subject is suffering from
advanced stage Hodgkin lymphoma.

217. The use of any one of claims 15 to 25 wherein said subject has relapsed or
refractory Hodgkin lymphoma.

28. The use of any one of claims 15 to 19 and 22 to 27 wherein the antibody-drug
conjugate compound is administered for two or more treatment cycles of three or four
weeks.

29.  The use of any one of claims 1 to 28 wherein the auristatin compound is
conjugated to the anti-CD30 antibody via a linker that is cleavable under intracellular
conditions, such that cleavage of the linker releases the auristatin compound from the
antibody in the intracellular environment.

30. The use of any one of claims 1 to 28 wherein the antibody-drug conjugate
compound has the following structure:

& CHs OH

mAl
N~ o OCH;0 OCH30
Val-Cit—N s °
Ju H

whereinmAb-s- represents the anti-CD30 antibody and p ranges from 1 to
about 10.
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31. The use of any one of claims 1 to 28 wherein the auristatin compound is
conjugated to the antiCD30 antibody via a linker that is not cleavable under intracellular
conditions and the auristatin compound is released by antibody degradation.

32. The use of any one of claims 1 to 28 wherein the antibody-drug conjugate
compound has the following structure:

mA

O” OH

p

whereinmAb-s- represents the anti-CD30 antibody and p ranges from 1 to
about 10.

33. The use of claim 30 or 32 wherein there is an average of 4 auristatin drugs per
antibody.

34, The use of any one of claims 1 to 33 wherein said anti-CD30 antibody is a
chimeric AC10 antibody or competes for binding with a chimeric AC10 antibody.

35. The use of claim 34 wherein the anti-CD30 antibody is a chimeric AC10
antibody.
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