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LEPTOWCI N DERI VATI VES FI ELD OF THE | NVENTI ON The
present invention relates to novel |eptonycin
waleso7aatroves and their therapeutic uses. Mre PCT/IB2007/001328

speci fical l'y, the ipEROMYCINDERMATIVESYE!
| eptonycin derivatives which contain a noiety (Iinking

group) that can be covalently bond to a cell binding
rrespondi ng conjugates conpri sing
FlEL@%@*HESF@WIﬁeH vative bond via a linker to said
R bréddiliindemii relad t pBGEIURBPIAARYHIH Werfl@tives and their therapeutic
therapeutl c agents capable of being activated and

uses. \oreaspatifioallyi the, inyaatienerelatesda qqyegp@@my@m(qgrwatlves which contain

o molPOR el ACHHE 2 Al BRI Bnd agen and e

correspdreiig dohjaghtes b@hgﬁsmggsa)d léptomyciredésvativiehbond vna a linker to said
nonocl onal anti body-drug conjugates {Sela et al

cell binginehagent sgd §gnqugteslggp_vp@tr\e@pqygg:eqﬂgergg capgbig of being activated
o BG4 . g ASRIFEA RSP o Plop i .o BGERE oo

Systerrs pp. 1-23 (J. Rodwell, ed. 1988); Pietersz et
i n Ant Del i Syst , . 25-53
BACKGRORNAT TREINTSREIGNacmol et ai” T n Ant L body
%gg%ﬁ%n%la\/éeé eafed Siffich e o@%t:?e%l fo]thé?%jrb@hh Ioﬁqumor cells with

A. Pretersz & K Krauer, Drug Targe g,
monoﬁ:malzaﬁtlbdggedyug Bonjugates {Seda et aik m Mmun@cu@ugatasv@py 189-216 (C.

Vogeli, 19506 CR5E G P THEPEED g SRR S22 e ERiaipd. T083); Diener
et al, ?ﬁlﬂhﬁﬁgdy M&ilﬁé@ﬂgéh SBistefis, 7@801@8 dJ! RodiwelBedt 1988); Pietersz et

ds, Anerican Chem cal Soci ety Cyt ot oxi ¢ drugs
al, in Aut:bodgsMeétated Deliser, Syktamst pm 2583 (doR@dWB“,cfEdw 1988); Bumol et al, in

A S Aol SRS, SR £ AR EA s o A Pitrsz .

K.Krabeer. .‘PQD‘duggPérgétth 8320 5 ¢1994f Ryt Unenharn®t¢ laeivaDrug Delivery Revs.,
ant'i bodi es. In some cases, the drug nol ecul es were

89-104i (1898)t W.ALBlatiler t&,@vn{ﬂ @Bgnegn ﬁrp,tlgg@q;eraﬁgents Frontiers in Cancer

-Che%@ﬁ@??hi‘?}é{;ﬁ%&%§ gmégﬁgne&ggﬁ%;@%z%ﬁgqm@kwgr@trhl eds, American

Chenfit Buxisty 2001} 2Cytctode drugssundl as hathiotedete, d&]nc&ﬁblcm doxorubicin,
(1986); Endo et al, 47 Cancer Res. 1076- 108 %
vmcn%&ra/manm t Znglphalan, ZHAWPYC"BI @ché?*ﬁo"ﬂgl (19 I%gheamncm and

mayt rrgsn &v@l Peérj 6&5@%‘% 8@”\@%@% fééﬁlﬁa?ﬁgég)()ﬁg&%ﬁal antibodies. In

someSbayaé e allrug 8holecales Maire . linkedd fo Sbe. aktitdy molecules through an
mterrTE\ge2 grysczasrﬁe mo egl}Ie such as serum albumin {Garnett et al, 46 Cancer Res. 2407-
2412 (1986); Ohkawa et al, 23 Cancer Immunol. Immunother. 81-86 (1986); Endo et al, 47
Cancer Res. 1076-1080 (1980)}, dextran {Hurwitz et al, 2 Appl. Biochem. 25-35 (1980);
Manabi et al, 34 Biochem. Pharma_col. 289-291 (1985); Dillman et al, 46 Cancer Res.
4886-4891 (1986); and Shoval et al, 85 Proc. Natl. Acad. Sci. U.S.A. 8276-8280 (1988)}, or
polyglutamic acid {Tsukada et al, 73 J. Natl. Canc. Inst. 721-729 (1984); Kato et al, 27 J.
Med. Chem. 1602-1607 (1984); Tsukada et al, 52 Br. J. Cancer 111-116 (1985)}.

A wide array of linkers is now available for the preparation of such

immunoconjugates, including both cleavable and non-cleavable linkers. In vitro cytotoxicity
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pol ygl utam c .acid {Tsukada et al, 73 J. Natl. Cane.
Inst. 721-729 (1984); Kato et ., al, 27 J. Med. Chem
wd ee24460¥ (1984); Tsukada et %I 52 Br. J. CarCBIB2007/001328

tests, 1Héwévér6 Hal8BRveald thake aRfitbay- qud 'cahj%ﬁtéss rd@ly achieve the same

avai [ abl e for the preparation of such
cytothrmpmrfeooyi iaadhe éree mrmrwgaigd dougs. dinbag suggested that mechanisms by

i AR L HEhSes Hhny BRI 58 B nnt. Eary

work irﬁ"tl‘?é Yarég hofememb ietosimes e ed aKat conugary Rsmiedevibr gigulfide bridges
unconj ugat ed drugs. This has _suggested that nechani snms

betwelgp menealosalantihndies ped catalytical aﬁfélaefnf@tﬂ%&ﬁlru@meéa more cytotoxic

t
n AR AR I Ebt BRerE Rl B LY. Bl ey, 2005 1200
(1985 Sanbitestoal] ity eaneiotexns MA520P Al Femtknebwu e$988)( Ghetie et al, 48
cat al ytlcaII active protelntOX|ns wer e

Cancely 65,350 Or g d9GBaTBS EBRIOYEH; HOLNIRLY WaRiiiributed to the high

i
mtracéllhﬂn‘%foﬁ{)ﬁ e%‘r’itg{i‘ﬂon %d-ht:ﬁgt Q’fart]@ﬁ% o%@rﬁ R‘hz@r ankéﬁi%@nt cleavage of
the dsllfidO®®Nd Gobteen dhe aénhb@%ly(:modmulé{md 26&(1026117Maytan3m0|ds and

Ca|lchgﬁgﬂ(ﬁ%g\ﬂe I{t?eabg%{egﬁ\ézlgplg%:@t Oxb& ))éﬂ at s ac} Been linked to
mono§ oHEF‘éHﬁl?’c?ﬂe& QE% QbESbAdR. Wribedy 'c@l&ﬁ@bté“s} Sla{\f'ﬁégé d?ﬁgs have been

e disu betvveen t he anti bo nmol ecul e and
showm e posséss highypetaseynoi digroaant eaCemmhaotIWWra;:twma in human tumor

o8 Tte 1 SIS S R ST o

., 9P WafoALsHAEES 8618-8B628 (dggg)s Lhwwhm ehann 580 Cancer Res.,
possess high potency in vitro an excepti onal

3536- aﬁf‘rzt(m%?) aad.R/Rt bamamuetedl, 1 3nBioCeoafugataGhenddéP<46 R002)}.
mce {R V. J. Chari et al., 52 Cancer Res., 127-1 3 1
(1992); C. Liu et al., 93, Proc. Natl. Acad. SclL,

Leptoffytfir 8623 (1996); L.M H nman et al., 53, Cancer Res.,
3536-3542 (1993); and_P. Hamann et al, 13,

Bi oConj ugat e Chem A'oi (2002) }. Leptorrym nB: is a
natural pr@dy Ay Q s

spp., as reported iph U$ 4,771 070 ang
It was orlglonally identified as a res
for anti-mcrobial activity and subsequlent I Yy
identified as an anti-tunour agent (Kom yana et al.

is a n%%@%lt%g%f %fgi&%ﬁﬁ;g%%dg?rg&nu%7elp‘1‘§r?7\}//@€sdsﬁ§ 2ofs 88 reeorte%m US 4,771,070 |

and UWS4a793 520, ithhadidriginatlly itbetifledbead resudofdr sereemihgrfor anti-microbial
CRML whi ch binds to and affects the nucl ear

actwﬂyraﬂdsqs@pﬁgqugﬁtly)fderglgeg@spalbp@tlﬁgmou;q{ag@we(@mlygmret al., J.Antibiotics
1085 8} OO0 IS BCRSIFI Mgl er B o st
an inkibitor 6§ tiehaaclea2@fport Gece®di-CRM1, which binds to and affects the nuclear
translocation of “cargo proteins”. At the cellular level, leptomycin B acts by arresting cells at
the end of the G1 and G2 phases of the cell cycle (Kalesse et al., Synthesis 2002, 8, 981-
1003). However, its extreme toxicity toWards mammalian cells (Hamamoto et al., J.
Antibiotics 1983, 36(6), 639-645) made its clinical use impossible. It is thus highly desirable

to reduce toxicity of leptomycin derivatives towards non-targeted cells.
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1003). However, its extrene toxicity towards manmal i an
cells (Hamanoto et al., J. Antibiotics 1983, 36(6),
WO 3764699 made its clinical usé inpossi bI e. | tPCBIR200E001328
h¥rapestic aoitady dfedpfsin é?%'&éﬁ\)ét% I8"HE | dreatl db
ﬂ‘\érglhvaﬁa?)vesl owa?dvs) nonbt ar%et ed cel I SST thera%gSthlmprove y
changiid iteady oo Idmtlbmtycm thrdegh atgeteds d@dmerty tmetrgz tumoyy site, resulting in

_ Iowerlttgfp éigy%/%gng%-ltgrggp%j {] %sde}g: aipa rtr}\ét:lél 39&'@?%{1%@&% 't'FyﬁI ?# %Pde'r to achieve

this g'oQVVethet riseht nvePtdr8 Ay %ﬁﬁgeﬁéo‘s?k{ﬁfarlr@n@oﬁjh ftes of derivatives of
'ower systemc toxicity. In order to achieve t

Ieptorgyram B twith pe&fb@mtlng mg@mts)ﬁlgatrmﬁglfmﬂmtaégeidtumcgpgelisngmh a view to
n a erlv s of leptonycin B wth
d'SPIaXZ] éh g‘? ﬂﬁfﬁﬁecﬂ ﬁ\ﬁgﬁ%’?‘% "specifically target tunor
cells, with a view to display high target-specific
'Xt otoxicity. SUMVARY OF THE | NVENTI ON The obj ect of
SUMN BYp@EsEﬂF— INMEMEIOM is to provide leptonycin
r . .
15 BB YRS Ba bRt & R SRR e wnich conti
a Imkmgrg"raapQI‘idﬂ teh berjovakintly bomidptol & cely biradinlg lagphhrand the corresponding
derivative bond via a l'inker to said cell bindin

conjug@tgﬁtcongﬁngngoﬁﬂlqjdgp@gmyﬁrb\gileagat{n@e,bgﬁguylpca dist go said cell binding’
agent. | ver dﬁat@@ Swa tthé’r%é?ﬁtn@ﬁ%eﬁt@' ﬂa bf‘béﬁhﬁ%gc&?@%d and released

eC||cc ulations In at
in vivmrmmbdeh\rmedrtdapelcdlcfmllt pmulehﬂrmmea\xajtwtectmamidrj inyorder to further

an optional .pol yet hyl ene cer can
ennarita waish SEBeiY. oAt atpr e Eens Ve saRotanibe ditroduced into the
linkin lwnventl on can be used in cytotoxic conjugates in
a cell binding agent is linked to one or nore of
Ih&ecomppuudsls:f dihe imwentioe scamt bé meedtin amytotGsicl ccm'jln@atag in which a cell
gents include, antibodi es a ragment s th

blndlngnia%?rft 'Fo'Hg‘ dI Wﬂgkc? rjagre o qla &G0 PCHJJ}%R gheamaesent invention. Cell

binding" @gehté FRHERES- aﬂh@bﬂ%@ie%dcﬁbgwstﬁér@éﬁ mesfatbAs Ndymphokines,
such conjugates are al so provi ded. The cytotoxic

vitamiggnjhegaoass cand tgrowbcfact@r% Reampacgwical mmpq@ncms containing such
tering an effective anmobunt of the
conjui%igég%ﬁgsyon@g%dgal conmposition. According to the

e |cy1tdtbﬁlct eomjuigates hranseeected reld rhelh@dn&)ragwatmg a subject by

bi nds, 1¥ di seases ty be treated either in vivo
adminjstegng an effestivecameehoidinecabave phammareutical C@aaaﬁﬁh@n Accordmg to

I £
the c%llhtﬁgé tS%H@mh é?rllgg%\é é(%l@égﬂéféﬁ? %ll TSy nq%lw“é“sggses may be treated
eitherdolvivo, emvmzd a:t ia, viko 08egh diseasesmg|ude) dorit evaarhpleethe treatment of many
kinds of cancers, including lymphomas, leukemias, cancer of the lung, breast, colon,
prostate, kidney, pancreas, and the like.

Thus, there are provided leptomycin derivatives which are useful in the targeting of

~ specific cell types by means of conjugation to a specific cell binding agent.

BRIEF DESCRIPTION OF THE FIGURE ,
Figure 1 shows the in vitro cytotoxicity and specificity of the conjugate huC242-

SSNPB-Leptomycin derivative of example 6.
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Thus, there are provided | eptonycin derivatives which
are useful in the targeting of specific cell types by
WOre@na44769 conj ugation to a speél fic cell bindi pgr/mpeerno132s
DETAREEDESERPPIIOMOPTHEINGERYIONT oure 1 shows the in
ro cytotoxicity and specificity of the conjugate
The 3 fesenbiNieBtdre plavefound deptomgtinvderiviatiesangtlieh are capable of linkage

6. DETAI LED DESCRI PTI. ON OF THE . | N The pre
to cell hipditbrgenigheTsty dhe dperaRgali Gy Y A SFAEvgs ds improved by
r
chandifig #e G Yvo UGG RIGEISCIARERY of IE dEialigs to the tumor
site, rbgulbhglirgarigwehte)xmity\to voneiasgeted tissues, tamddn@cet lawge sgstemic toxicity.
del i of the d |vat|vstot e tunor, si.t
Inooile %o pehisve s Gogki 1 yinyeMiAEh. VAIRIARE (Sxemplary leptomycin
denvaﬁﬂ@s Wﬁ'ﬂ&l@ chRfseSY IRy ‘@ré@df&'do‘{ljudd?noﬁrd*%etI@pt@ﬁWcﬁV&envatlve to a
goal, the inventors synthesized exenpl a
cell bindptgaagemtn Therlinking g@ymmhomarrpaup@@e&hyleneugwqi; ispager. The linking

groupblgn%z?%g*% ZDHUOQ%F%& t'to:qe 1 ﬁlﬁh&?ﬁ%@@%ﬁé@%ﬁéﬁéﬁagy c%rﬁ;?rjises a disulfide

bond BPhYseiifite @fﬂ@:aﬂéd’ﬁ@felﬁﬂﬂéélhejﬁﬁmd i nking group is used
for conjugation to cell bin agents, and preferabl

It bagrarewiouslydrern shewn gbalther li ag@| &f @th’o@)’t@EWCedeQSytO antibodies
usingtr}:}figﬁeatvgb,% f?rﬂ{(rﬁfc]w $§) %?%Iﬁ,.]ﬁld r{%%)e(e\ﬂs?xgéé Yh&f&@agé‘%\f"?ully active drug

age o rugs
mS|deatm1bI duidiang thai Q@:rﬁc@ﬂljegal@bla:‘reldytdtoxmun fana@ntagenh §pé0°ﬁcdmanner {R. V.
ond, ensures the rel ease of ly active drug |

J. Ch?ﬂ@t@él $2 Canger frgs- é@«?ﬁ%h]%?a\t BsV-dr Qh@y't%tt%'m@ ﬁ@“&ﬁf Res. 4079-

4084 %g%eré APeE. ?ﬁl@( %?9(%?02%%75‘]5 gzggdrglﬁé{rﬁg e 5?%5§nt invention, the

mvent’dmdescrﬁtmthe@ﬁfﬁhe@@&# l€tosyrin derivatives, m@bedulm for their conjugation
5, 208, esent, i-nventi.a

475, 092 In t
to mopREiar Ay aRitsALes 288 b BersUresRt S Tgmitre BYDIGIE and specificity of
such €8hju ?%iéé’ EPhu 1R GkErRdN BFova%' Ds@fﬁPJcHE}ﬁidlﬁlﬂst fbr the preparation of

nonoCl onal anti bodi es and for neasurenent of
therapeutrooaggntstdmectﬂct ’go thedeliipivation of td}seasedumhabmtm@ a:e&s that are to be

killed pqr Eyg,reat s vent I%gmst:jgf?tés;iﬁ ge&c ?gﬁﬁ ggﬁc?@oi'q?é'nsm infected cells,

parasﬂé' |ﬁfé&édl Qiéll@f adtoﬁﬂﬁﬁ.ﬁ{é &I eI at GRblGcd RAlto-dhBbbdies), activated
led or |ysed such as tumor cells, virus infected

cells: éﬂapsg mwlwddnggrmﬂsrﬁjeﬁfczfttoéogr@ﬁl\vss hgsdr disease) rirean)e pther type of

dlsea§§ b?gpﬁﬁr{g@%}r‘%ﬁg ng‘% eg'ﬁ)@g‘l W@gt 'ﬁ%%i@gﬁsvol ved in

e, t thigiieedrition Qa"adﬂlééfﬂ"levsgnth%k of sgmeRlycirodeditives that can be
ot her type of diseased or abnormal cells, while

chemigaily hinked do eehbindingagents and $hat maintain, upon release of the protective
group, the high cytotoxicity of the parent leptomycin denvatlves. These compounds when

linked to a cell binding agent are cytotoxic to cells to which the cell binding agent binds and

are much less toxic to non-target cells.

Leptomycin derivatives of the invention
The leptomycin derivatives according to the present invention comprise a linking

group capable of conjugating the derivative to a cell binding 'agent.
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Thus, this invention teaches the synthesis of
| ept onycin derivatives that can be chemcally |inked
wo o1eebd  bi ndi ng agent and t Rat nai ntai n, upPET/IB2007/001328
f th [ o]t b [

AR, e BroE L et B BB SR hmbers of the
leptorfi€in fainiliied defineddrKaldédsedetny) ing3mthedi£2002,08,08161003, and includes:

cells to which the cell blndlnggngent bi nds and are
leptomyeins) e4eh tasx ieptomyaion /A angddeptamyan Begalbygjaling ratjiadones such as
ratjadgﬁé' )&atén\besraggd&li@ BNV, trﬁd}ngaﬁsl§@5r?@§'éh%ur%nomycm A, B, C, D,

erivatives accordi ng t resent 1 nvent

kasusaomyinss deptdistatin nigptpforamins micheas leptofjragiat Ang, theD. Derivatives of
der.i vath\j%vto a cel |l binding agent. Accordi ng to the

leptorgy@a éhand B P& -ept onyci n derivatives" refer to
Iﬂecgf‘%%"r $09lnkt ﬂ'ﬁebémﬁmécﬂonafﬁﬁ‘ Blﬁdﬁg %@éﬁtn% 'd@ntféﬂn%sﬁﬁjst include a

sis 2002 and 1 ncl udes:
moiety étuolongcgrotsp) that lallawsltbptdamyailvesAtcahel linked donaccell Binding agent via a

ikagEb A8 BRhR A oR B ol AR Byl pong, an acicabie
groupCa Bhokﬁ%bﬂény@uﬁs a bégﬁ@éﬁ-%bﬂ@ grb@@t of Uérﬁ@z'sfb?asé—'l’éﬁlle group. The
as leptofuranin A Derivatives of Ietonﬁcm

denva&vaaoars piepapedsor thatl they, centeén a maietynadessaer to, fink ke leptomycin

denvarwle ell%ﬁﬁbaéﬁﬁ;\}'? h@F%égﬁ{cé V% %Iﬁj\{sq.l&faés %Qbﬁvé%%e?her bond, an

acid-&isild lg‘ﬁ&i@pi hophoteshbil®igrdupg aaGQpﬁdaSealabllélgﬂJ@age ofugh esterase-labile
as a disulfide bond, a sulfide (or called herein

groupt i sdaety fudher, e@malx@ golulHity en gagapus $opions. thayilinking group can
Contag{g&gwe@ﬁﬁg@ép Ahi.l e group, or an esterase-|abile
e |va

ves Fare prepared so that they
Rr@lférably a salfied yr detfidenlinkage ibiusedtberauspttheyeducing environment of

d t t | I bi ndi t
the taggeélgﬁ%eﬁjég%?ﬁj% g@\fﬁggleg pg eno%l Isg@pf@%]rrggrx eg)sleedf tﬁe derivatives
with a%régé%ma"l‘ecﬁ’li}@rga%@@ +ﬁot%5(f2:ﬂ a peptidase-|abile group,

or an esterase e grou In order to further

Acduading ted plaféireg aspeetqt}m)plesect inveothan prdwidés keptargycin derivatives

ro canc ntajn et hyl ene gl coI er. .
wherdy R, ERaT Fdbpm RGIS Meprerent B et IRl guabes linkage of the
denvé?ﬁéal‘éSS éé]lebfnﬁmdf bfEneMHe ﬁﬁ‘lﬂ'ﬁgtmei‘etﬁ Aeay BbERNIFS BSIbetherne glycol
results in cleavage of the sulfide or di'sul fide and
spacerelExapwles incladeenpiglics vibat winableatinkagasc viax disuifiter bapd, a thioether

in cytotoxicit dj to a preferrned ect, the
bondi b &bieFtaBll Giosy . BRI leble gfars BeRbETe HatEroub. Br an esterase-
IabileVé“r@UFl Anthgre Welllld?@wncﬂf e \drt {sEcté.gn UeDrearnt 5,846,545, which is
noi e that enabl es |inkage of the
mcorporate herein by reference}. Preferred moieties are those that enable linkage via a
disulfide bond, for example a thiol or a disulfide. Mixed disulfides containing any terminal
leaving group, such as glutathione, alkyl thio such as methylthio, pyridylthio, arylthio,
nitropyridylthio, - hydroxycarbonylpyridylthio, (nitro)hydroxycarbonylpyridylthio, and the like
may be used provided that such disulfides are capable of undergoing a disulfide-exchange
reaction for the coupling of the derivative to a cell binding agent.

More specifically, the derivatives of the invention are of formula (1):
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derivative to a cell binding agent. The |inking noiety
may contain a pol yethyl ene gl ycol spacer. Exanples
w0 pobadeonoi eti es that enabl e 16 nkages via di sedT/iBbe07/001328
bond, a thioether bond, an,aciyd-labile group, a
photo | abi | e group, a pept) dagle- | abi | e group, orRan
est efaser@BiT'e
{see, e.g., US. , , % .
i ncorporated herein by reference}. Pr tres "o
are those that enable |inkage via a disulfidebond,
for exanple a thiol or a disulfide. Mxed disulfides
contai ning any termnal |eavify group, such as
h | utathi one, alkyl thio such as nethylthio,
w er%?ri dyl thio, aryithio, nitropyridylthio,
Ra arlty RRO%C1adp OANK: pysfeebdly Ralis -Alk, preferably methyl and Ra’ is H ;
(nltro)hydroxycarbonylpyrldylthlo and the |ike may be’
used provided that such disulfides are capable of
' h agLi t
R17|g§ﬂéy Sﬁh&%ﬁ %Ub%(ij ed;cléggyﬁfg ERIRRIRABLHRIS réélkyl gFef?rably, R17 is alkyl,
morel]dﬁéf@raﬂyaméthﬂairlethylt he derivatives of the | nventl on
- are of fornmula (1):(1) wherein Ra and Ra" are H or
-Alk; preferably Ra is -Alk, preferably nethyl and Ra'

ol .y [ : teh@n R0 y ;

Ro s fop il SeRlfbo BHORNEN NSRBI USSP pRrsl. Ro i allo
more prefieeatzlp methgt hyl or et hyl; R9 | s al kyl opti onal |y

substituted by OR CN, NRR , perfluoroal kyl ;

preferably, RO is alkyl, nore preferably nethyl; X is
X is —(QorQ[NRNETefePélﬂfleX?@LMR Xis -NR; Yis -U, -NRU,

NR-CO-, - U CO -COU
preferably, when Xis -0, Yis -U, -NRU

v D s AR 6 %""E??ﬁﬂ

prefedB MReM X-is —O(—O%QCUZ)-'NR-U Yyorgdy! -
-Heterocycllc- - Cycl oal kyl - Al k-, -Al k- cl oa

where itiechosen ifeon linear -ox| Rrarehed odtst, i -Alk( ﬁm s- (QEH2CHz)m-Alk-,

AKOEHGEER RN GEAT LS. 2098oalE] HeR kol Sl rAL, A

Cycloaldy$-, CHeterocyclic-Alk-, -Alk-Heterocyclic-;
Where m is an integer chosen from 1 to 2000;

Preferably, U is linear or brénched -Alk-,
Z is -Alk-;
nis 0 or 1; preferably n is O;

T represents H, a thiol protecting group such as Ac, Ry or SR1, wherein R4 represents H,

methyl, Alk, Cycloalkyl, optionally substituted aryl or heterocyclic, or T represents
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T represents H, a thiol protecting group such as Ac,

Ri or SRi, wherein R represents H nethyl, AlKk,
w@yeoai7hy| , optional ly substituted aryl or PCT/IB2007/001328

heterocyclic or T represeypfsyhere: Ra, Ra', R17 RO,

L ar, efi ned as laboyle; preferably, |I@ H or
SR i %h (?)& \FF%EJ -
met hyI ; R R identi '

Alk represents (-(CH 2-q (CH3)q)p- where p rapresents
an integer from1l to 10; and g represents an integer
wheretrom 0 to 2; preferably, Ak represents -(CH 2)- ou

' Ra, Ra®F47, %ycﬁ N ,{Q,%l efmé%lré@ﬁﬁé\fé cal ly acceptabl e

salts,’ "at’es, ydrated sa or the pol ynorphic
preferabmﬂ'alhll-il e SKy [ wbEmeeR1 oépidsests Atlmpmjedxsebrablh enethyl;

optical isomers, racemates, diastereoners or

enanti oners. Preferred conpounds may be chosen from

h%n%{%élfkw Gitflenbyle ALdRdiRy1am d of
E, 10E, 12E, 167, 18E) - (R) - 6- Hydroxy-3,5, 7,9,1 1,1 5,1

7 hept anet hyl - 19- ((28 3S) - 3- et hyl - 6- oxo- 3, 6-di hydro- 2

H 22yl)- 8 i 12,16
Alk reer%%ﬁ‘%eﬁ@%e ol PR aNed BiIGT Huefrabl AR P8 eRRS o (22
((CHINEHAE: Ya”f‘;ﬁfehﬁ%?é‘“?s&%’éw@ﬁﬁrﬁ 17t0T0; 4nli drdprosents an integer

from Qi@ mﬂf%fﬁbly ﬁbt%lrgswﬁérré@ e)aDuz—Q(Cd-lsj)z-z 16, 1

8- pent aenoi ¢ acid] (2-Mercapto-ethyl)- amd of
(2E, 10E, 12E, 16Z, 18E) - (R) - 6- hydroxy-3,5,7,9,1 1, 15,17-

or thehemmdéwltncéql@“ aécEptaASe -shitge hiptlatés, Cnfdny'iirﬁtedll $Bit; or 2 polymorphic
yran-2-yl)-8-oxo-nonadeca- 2,10,12,16,1 8-pentaenoic

crystaglﬂed §t2ucp1;g[q$y| of Smpﬁgmqonmqmd)s o dth@pr optical isomers, racemates,
E)-(R) -6-hydroxy-3,5, 7,9,1 1
d'aSte&%‘ﬁT‘}P%%p%’%néﬁ”‘%%g ((2S, 3S) - 3- et hyl - 6- 0x0- 3, 6- di hyd

ro- 2H pyran- 2-yl ) - 8- oxononadeca- 2,1 0,1 2 ,16,1
ent aenoi c

Prefergég(gp@qgé{nﬁﬁmay Pr%l"ﬁ??%“ E@Manyl - propyl )-anid of (2E 1

RTINSt ape, 2307, Ry pion 95,

7,9,11216 gyrlaeptameth yl 8.9- ((QRS«'SﬁOrihn‘mﬂaylﬁ 018318 dihydio-2H- pyran-2-yl) 8-oxo-
nonac{e}%?ﬂtﬂ 21’5"‘1@@3%%255%'\/%3 FFJ{; o6 h;rgtr gi; propyl)-am d of.

Bis-[(2-mercaptoethyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,
7,9,11,15,17-heptamethyl-19-((2S,3S)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-yl)-8-oxo-
nonadéca-z,.1 0,12,16,18-pentaenoic acid]

(2-Mercapto-ethyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7,9,11, 15,17-
heptamethyl-19-((2S,3S)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-yl)-8-oxo-nonadeca-
2,10,12,16,18-pentaenoic acid

(2-Methyldisulfanyl-ethyl)-amid of (2E,10E,12E,16Z,18E)- (R) 6-hydroxy-3, 5
7,9,11,15,17-heptamethyl-1 9-((28,38)-3-methyl—6-oxo-3,6—d|hydro-2H-pyran-2-yI)-8—oxo-
nonadeca-2,10,12,16,18-pentaenoic acid
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3,5,7,9,1 1,15,1 7-heptanethyl -1
9-((2S, 3S) - 3-net hyl - 6- oxo- 3, 6-di hydr o- 2H pyran-2-yl )-8
WO 20%04410madeca- 2, 10, 12, 16, 1 8- pent aenoi ¢ aci BCDIB2007/001328

j ' I , t (BR_A- -
(7 Bl P B Rty orB6APBRAPP (281 bE, 120 4621 BE)-(R)-6-hydroxy
3,5,7,9 11y, U7 e ptdmetigd-4 94 (2P 8 8rdsmethyt-Bevxo-8 i-dibgtro-2H-pyran-2-yl)-8-
i soners raceggt&s_, di astereopers or enantioners. As

0x0-N@RAGFR2 O b4, REMAEARCAFES |inear or branched CrC

(E A S o2 v B

3,5,7,91d 1t & 8- helpkarins thyhd Be((RS, 3803 mptHy)-6 e 816ytlihydro-2H-pyran-2-yl)-8-
sec- but yl,, rt-hutyl, isopenfyl and 1-ethyl-propyl. :

OXO'”@%\C?‘&Qaéé‘IQF*iQéﬂ ap%n)}fagpmp_ .'dt cyclic alkyls, include

or the&i@&ﬁ{a‘b@eﬁhcalﬁb’%%ﬁf&Mb’sa‘Ft%ﬁh?di’r%[Eé{ lorafy@dirateel S218%¥r the polymorphic

xanpl es of aryls include phenyl and naphthyl.
crystafiinenpstasctafess udist thege e ccompaundsncorudi@eilr yopficalicisomers, racemates,
._ . phenyl or n t substituted with al kyl groups, wth
dlasteﬁ%?rgér %r’er%%@ﬁmg%so’ Br, F, nitro groups, am no

groups, sulfonic acid groups, carboxylic acid groups,

hydroxxb%roups and al kox roups. Heterocyclics refer

AvdefiachRerdiy. akphiacluges TAga! ot Biastcherr bae alkyisrbamples of linear
alkylsﬂﬁ%lﬁégghg{@bls&hggpﬁg fl;ﬁmygﬁélvgylla% 366991%5@%]'8%90? branched alkyls
includ@-isopbil, ussislitply seol-dutyl tertdutyl, sogehtyl ta;nheheth)&pircbmdeExamples of

or disulfide-containing and mercapto-cont ai ni

cycloqu@fl$,V5Q.! Q)ggl,ic.oallkyﬁe inghede Sy ClieR | afplgq.ﬁyl@é;yg%e@ml@pd cyclohexyl.
Exampfes Jrﬂbgglg IQP:UHH%JH% andna ﬁﬁlyPLEngrﬁﬂéétdf Qb fituted A4S include aryls

nwa C nes’in vitro under incubation .
such a®ptenylorsnapbehyl substéituted elithaalkylfgroups,awibh daldgemss such as Cl, Br, F,
cell line and HL60 can. easi | be used

. for th
nitro GfSURS SHBHO roYte SPBICATLINGURS: GHRRQVIERRIE gaups. hydroxy groups
and agigéd/ 926%§%é¥%dﬂlﬁﬁc%dré¥@r”tot@pﬂ%ﬁ?9§ 8ebrhatid hﬁg§,Q|EH|?§Hr'i§iﬁg one or more

ours and’the surviving fractions of ce _
heteroatamsrsatedted diane , Msaru/ S, bpd lexemplersinebute, fundspyrrollyl, pyridyl, (e.g.,

; al.ues,can then be calcpl,ated fromthe results of the
az's‘é)@gﬁ%‘? PXUMiUBE 9rAwp e?’?ﬁu{ht' pression "linkable to a

cel | binding agent" refers to the | eptonycin
derivatives conprising at |east one |inking group, or :
Sulfde carr disuifideseemainingiangb mereaptpsiontaining derivatinasy 6§ the present

. s LI hindi [T o s 1 kpki - .ar

e B0 B Bl o8 Tor P el B 5k PSR B 98ri€ wanted e

lines inh@fre afndds inGeshtionesariditiorish €etiXfriesssioas,| fonlkexdnipte,aRamos cell line
cell binding agent” refers to the conjugate nolecule

and Hi&Ppeans pagihabel usest fophee aepessmentroidbe; wdetoxicity afribese compounds.
Celis T B8 éthQ@dngaﬁ%%néxﬁlds%dato the compounds for 24 hours and the surviving

fractions of cells measured in direct assays by known methods. ICsy values can then be
calculated from the results of the assays. »

~ As used therein, the expression “linkable to a cell binding agent” refers to the leptomycin
derivatives comprising at least one linking group, or a precursor thereof, suitable to bond éaid
derivatives to a cell binding agent; preferred linking groups are thiol, sulfide or disulfide bonds,'

or precursors thereof.
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suitabl e linking group, or a precursor thereof;
preferred |linking groups are thiol, sulfide or
walk@alii470e bonds, or precursor§ thereof. As USBUT/1B2007/001328
erein, n S
/g ﬁegghéﬁ I'Séa%}(@%g%floﬁaﬁln@oe&g% cééloolﬁalhgee{rggw r%@érgqb 'the conjugate

moled%leeéémbﬁélhgfhtﬂéésﬁw leptompcinfdarivbtive Bomdras a\Obelﬂblndmg agent via a.
human chi | which is afflicted with, or has the

suitabjoliaking :9roue. 8k aaprecHEos dhaieoh Rieered fiRifiag @rewRs @ thiol, sulfide or
dlsulf8€‘Boﬁagddrfdr@&ﬁ?&@qﬁﬂeg d herein. As used herein, a

herapeut’ ive amount” refers to an anount
Ad used tm@rmml,rtdedérm Meatierd's exiérsi tovedthier an asimeah sush as a valuable animal
effective in reventl%g) reduci ng, elim

ting, .
for breeding; RYMBANK ShPFEFaVAPT RUTPOFAML grngreg,@ragﬁ(ezla "Wiman or a human child,
whlchh‘%r@l‘ﬂﬁt Wih! BE$hadl BAS nﬁ‘éldtocgé‘%fﬁlbteﬂswnﬂ—%et &f More diseases and

controlling" Is intended to refer to all processes
condltwdnsrdasnnbédaherelray be a slow ng, i nterrupt| ng,

B uESbefn oBrPRI R ety BT R feTs B h dimaunt af @ compound

of thé‘%?é’s%?@ruh\}éhtlbﬁ‘%ﬁéﬁ 9s aeffctife i ﬁ'ﬂr&i/é}ﬁﬁwgorﬁedﬁcu? | ellmlnatlng, treating or
di sease and condition synptons, and iS inten

contrdling tde pyropibgisaci thet rheaeimetescriped (disepsesr @ind, opndmons The term

contf P RPEGRTE AT AL RS ERLE U R i b8 g Sowin, i,

arrestif@s @GQtd‘p@m‘?Bthe Yhogreesiowi of thé diseasss ape c@ﬁdmcn@descrlbed herein, but
medi cal ment, suitable for contact with the

does nokressally Msiee gelpia slimination; ghall disgasrand eonslitiog; sysnptoms, and is
lntenote?)%?ﬂéér# bgoﬁhxlg{:fl&trﬂeatﬂ'té frgic response or other

i ons comTensurate with a reasonabl e

A)@ﬂ.%fadt ﬁér‘e&k thattefms Aphasaacduticaliyn acbemable‘acreﬁet itoathbge bompounds
accept abl e salts" refer to derivatives of th

materils, PSRRI o FBRASINON &F 95308 JOFBS HICE G oMiifain; toe scope of sound
medw@ﬁgﬁﬁah?é#\t by 'é' 139 cBhtalt With RS GisS@d & ﬁ@‘ﬁéﬁq;emg@Snd animals without

ceutica acceptable salts i nc
excessxvevtent:ltyz nerltatrum -aileoglc:: resplonse ar dther probteem camplications commensurate

anmoni al of the parent conpound forned, for
with aerﬁaﬁw%r@ B’? 8578 ¢ i norganic or organic acids.

FRE UR¥8 Mekein, %Héﬁnét%ﬁfl@ﬁﬁy SbtdHid sélfé’“réfe??é Herivdivks e the disclosed

: hose derived fromi nor gani ¢ aci ds such
compbymhls)whbtmm the pargnbdlcompotindgs inhedified by mnalgmg @cid or base salts thereof.

h d nd t
The BRGREHIINNPHHRTE. seltiangiifs B8° chalerdBnyf gpngiprig, sats or the
quatefrir§ | dthfoniudi safd of thetparent BBMPANAG YbimAEd Cor example, from non-toxic
benzenesul f oni c, gl ucoroni c, glutanic, benzoic,

inorganie iaf yerganict @q:ldpgn QiuleKamiple, chl p@nvemﬁﬁah aonml@sglts include those
derlveaaﬁém mg‘rggmcha%lds éi?ch §s“ﬁ§7é}8£h|89<9 Wd%brgﬁ'll é Sulfuric, sulfamic, phosphoric,

nitric and the like; and the salts prepared from organic acids such as acetic, propionic,
succinic, tartaric, citric, methanesulfonic, benzenesulfonic, glucoronic, glutamic, benzoic,
salicylic, toluenesulfonic, oxalic, fumaric, maleic, lactic and the like. Further addition salts
include ammonium salts such as tromethamine, meglumine, épolamine, etc., metal salts
such as sodium, potassium, calcium, zinc or magnesium.

The pharmaceutically acceptable salts of the present invention can be synthesized from

the parent compound which contains a basic or acidic moiety by conventional chemical
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i ncl ude ammoni um salts such as tronet ham ne,
nmegl um ne, epolamne, etc., netal salts such as
waoaam7opot assi um cal ci um Zi%hc or magnesi unPCTB2007/001328

metnBIeEREE, SHLL XA CARELS;50L By L, BePBD i pase foms o

these WBpPOUAES WahNS sBbidricthetrie ranagurdiof theiap F]vbd@tate base or acid in water or in
conventi onal  cheni cal net hods. Cener al such salts

an orgenic sRivente phined Myture ot thertya: (Geenarally. @@ﬂ@%&eoaﬁwdla like ether, ethyl
acetatfeoé{fﬁnB |§cl|]>‘?8;§’ar‘?cﬁ MROMRShitfhd Qr@p%fé’r'r&@' ng@tdf s&téﬁ@%‘its are found in
opri at’e base or acid
Rem:r@t@&ﬁl@hMaceut/ca/oScmmces M7t ede Méck H%ublmhmg Company, Easton, PA,
non- aqueous, nedi a | i ke ether,
1985, Re éi‘?a@,éhg Sisslosyre of wWyeh shietePy mserrpratesh rﬁ? renci-e
preferred. Lists of suitable salts are found in
Rem ngt on' s Pharmaceuti cal Sciences, 17th ed., Mack
ARIMIrdlsgltnga &tlﬂpfartyer EbﬁohnthepmesmsE‘bnvep1t|on4|$8also mpncerned with the

h ted b
procest SEpBRAES Lt ARy RS e YRR, obj ott, the

THeLSSRAbolim¥Eahd %dee%s Hf e 9%5%?1[ 'ﬂ%n’ﬂbﬁ indyBe Fb'iélfd?éé in a number of
of preparation of the conmpounds of the invention.

ways welisoawddo snesepsidisdsis the artthéhe mgmqundamntbaﬁvnﬂn@slw for example,

oy aeBERREEy [RARBITS! 1 HBKpal b= BRIyl 2 rons hereon

appredigfedeprtae eskilleyd aiiphn.CThé Mpproprikie pihatlifieaticrs éh@ substitutions will be
met hods descri bed bel ow, or variations thereon as

readllyagpp@r(gngta@g woll kRews|Qr| eadily, obtainable fram dbe seientitig literature to those
ations and substitutions will be readily
Sk'"edgﬁgg%éﬁt and well known or readily obtainable fromthe
s cpaartitulér, csuoht eethodse can bdrdoend kinl Re@l Lardcke Gomtiprehensive Organic
articular, such nethods can be found in R C. Larock,
Trans %ﬁﬁF@h%Ng'aQYeV@'d:’dﬂh"éhqfﬁaﬁ%Q%r mat i ons, W/ ey- VCH
IP \Hlﬁll by E?ec%ga?tgﬁ%atl the UdrhpUhdePEH e n@%@é’ntt lhééntfotﬁema% contain one or
npoun resent I nvention contaln one
more aeymnuﬁwaﬂgtsuhs&tdtqd sationi atomes] arad lumy adeosslateghih opijcally active or
be isolate tlca active or. racemc rms. .. . .
racemiioET S o 1 A EHTE: HESE S B Resio 0TS 214 ol BEoistic isomeric forms

of a sthdtuReHEBhidnel SOMBEd thel YedficQiterRohEMIBtN &t iSdrBeric form is specifically
I nt ended, unless the specific stereochenistry or .

indicateglo Ités wellfkoowniis thepad ihbirtal prepanecanshiselate such eptioally active forms. For

exam;ﬁﬁt m&)gyrlr}e? %%I?r\r?tglspgfeyﬁ% Pn% t?g grgg?%?gd bsol arm%éé lt'%qnl'\nlques including, but

not linfifeAt80l<TRNRIOA JTRACRic FEIRH, %ﬁﬁab}‘e\fé@@-@ﬁéﬁe el EHily @ﬁromatography,
including, but not limted to, resolution of racemc

preferenfiatsalt frymadion, m@@tajlgapﬁ@,g@d thedikener by chiral synthesis either from chiral

startlnﬁgg%g@g% i}%/ehggfa?é %@?H%éé@hf Eéét cfhﬂ Crk(?r?al

Cotfipb@sdss oftHehgresthoifvertiohamay be prepared by a variety of synthetic routes.
The reagents and starﬁng materials are commercially available, or readily synthesized by well-
known techniques by one of ordinary skill in the arts. All substituents, unless otherwise
indicated, are as previously defined. ’

In the reacﬁons described hereinafter, it may be necessary to protect reactive functional
groups, for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in

the final product, to avoid their unwanted participation in the reactions. Conventional protecting
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starting materials or by deliberate synthesis of
target chiral centers. Conpounds of the present
WO pvenid7on may be prepared by hl variety of syne¢iBIB2007/001328

arouss S L F S5 e, SRl B S gee TW. Gresne and
P.G. WP'WKt@‘?HV'Pr&t%B\% eSS LN @ﬁ@%nféfCﬁHrﬁisﬂ?ryd &l Ubhh Wﬂéyeand Sons, 1999;

arts. Al substituents, unless otherw se indicated

- J. F. Vilr Mc@mip e Prefastive G@ume@ Organie Gynihesis; Plansin Peess, B83.

50 BRI Bl e A SHISE is o parculr

restrictibh Q)notheQﬂzl‘tbn@de e toleised e RIetiee Sandeny bahél%onventlonally
final product, to avoid their unwanted participation

used inrreagiionseefdhisdyiee MEyreaally oralsegrhereRrPMiggH db@tslt hias ngadverse effect
on ot@se%sl'tg S@fgg}ser %%Sulg tgé(ﬁgr{ ?&d%édm@ﬁgﬁ b%g?s n%lude sodium hydroxide,

potas§let eatdoratdy elatsylamire; gaikalc n@tamh?dl’ides BSl@bhEdas, sddiom hydride and
Wl ey and Sons 1999; J. F. W in Protective

potassipp\ pyrids; efkylihivmgamprunds, Stmfbaﬁmqw&@'urﬁ@ﬁé bugihium; and alkali
metalra%QHegn&JFPé(s 054iGRY %bﬁ%xf&\étaddrhotdﬂﬁn RifRGRee of a

here I's nho ar restriction on the nature
O$udllyerelagend arebnmruedadut in & $uiabteesaiverdnA varidtyaofysobvests may be used,
conventjonally used jn . reactions of this t
providggh e | i S TRe H1Ech PB AT P Uhes eI upived. Examples of
R 5BRENRNNehARF MaFdcarttnst RehicPhRFUbE - arbiiie! afpiRiti loaliphati
SUItabSU| %P@ lt?ases |hgcl ude: nS?OdI lﬂm Wogl%re pot aE%I ulr% or cycloaliphatic
hydrocaibbosiasush as hexdnye, auyclmhexaie(auanzm atblue;neranﬂesylelwcamldes such as

eSS AEHISE S50 PRSURSRURES: o) EVbd SL ey e

and té#dh%ioﬁﬁfﬁhm al koxi des, such as sodi um net hoxi de and
sodi um et hoxi de. Usual I y, reactions are carried out in )
Bhes reactipne cep|take place gvariawjdeofangel afdemperaliirese Iy geaeral, we find it

conel 135 4, AR RS Eg T e rfraly

from SSdteadbi tdrfiparatire pd10EE) bTRe th&r ireslyfopeha rrea@tioncmay also vary
al i phatic or cycloaliphatic hydrocarbons, such as

WIder;éimqa@dlngy@rp srrafactorse RotaRly thegiegetipn gep‘mpgr}a{tlgﬁeand the nature of the
reageﬂﬁqoﬁ evat® ré\?%ano éMdé 9%%]@1%‘3'@ eﬁ%&é’@% et hyP gr%ﬁerred conditions

and

outlinédhdbd s, maperitidadffromn 3 hbues toem:homwltasuawmmdeace over
a W de range of tenperafures. ner

| t
Bamermeniit dhis, BEPard 1HEY: baciroNoEs Te e dedition mixture by
convé?\ftloﬁélomegﬁst ?oﬂ%%goﬁgéfofp% BSRb&IRY hay' 881 @E%reHW‘dlstllllng off the

nper at ur e he ti required for

solvemte‘mm tlenreaationm nsixtuveaow, ifnedessary déerdidiillimg off tmasgivent from the reaction
mlxtu;%t%fgﬁrgﬁg,fﬁqo trpgstl)clit}/e H@g wra er ftohowecI gn'p rgct:t}gnew?}q% \Fvlegteer-immiscible organic
solvent and distilling off the solvent from the extract. Additionally, the product can, if desired,
be further purified by various well known techniques, such as recrystallization, reprecipitation
or the various chromatography techniques, notably column chromatography or preparative thin
layer chromatography. | |

The process of preparation of the compounds of formula (I) comprises the step of

reacting corresponding compounds of formula (1) and (l11):
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reagents. However, provided that the reaction is
ef fected under the preferred conditions outlined
w@bowva44700 peri od of from 3 houtd to 20 hours wed1/1B2007/001328
usual 'y suffice. The gconpgound thus prepared nmay be
recovered fromthe rgactijon m xture by conventional
means. FOP 1e-CoupBypdSuray ovet

distilling of f [t he [sol Jent ;ro the rqg re
or, if nece¥sary after disBPIling off The & om
the reaction mxture, pouring the residge, er
foll owed by extraction with a water-imm sci ble organic
solvent and distilling off thg)solvent fromthe

extract. Additionally, the product can, if desired, be
further purified by various well known techniques,
such as recrystallizabf;ug_l Recipiygtion or the

vari ous chromat ogr aphy technﬁgues, not ably col um
chromat ography or preparativq|phin | ayer
chromat ogr aphy. The process of preparation of the
conpounds of fornula (I) conprises the step of

wherdf 64,99, K97 887259, 297 R HalRedhaliqMidi 1)) 21

@Qneﬁélly,\(,thi& rdactidnahifayd@fd Reeries dul fnotell grebéhee of usual coupling
Generally, this reaction may be carried out in th

. . e .
reagepits JBAIEINGf regggals (CoTHATRES reeaieraAton sHeh @i gBT, and/or dehydration
e P a [ S or
agentsSRENG A AURRIESRISAEH ©REr 0L AES, Gl lom Mgt such as DIC,
DCC.towards am de or ester formation, such as DI C, DCC.
Typi cal | }/1 this reaction g%y be carried out in a . '
EyRiealiy, dhisr grastionstiayele GRIERdaQUigInc Al 8YitRRle rRrganic solvent such as
dichlofdglethdde formula (1), Tis H the reaction may be
- alternatively carried out wwth a Nacyl ating agent,
Winene &sfaomutd (Y IT isH athedeaction tray e altenatvely carreseut with a N-

ST N L S T T ——

base$ YRR FeHyldRmBul a (1) may al so be obtained fromthe
‘ correspondi ng compounds of fornula (1) where Tis S-Rl1

Alternatively pwbeen refasmuda (Bdlids ithrthegrompaindgi efufiormata (1) may also be
obtainsy $om Sthe" c8telfdritlity ' RSB 1 IR §) where T is S-R1, in the
presence of a reduction agent of disulfide bonds, such as trialkylphosphines and more
particularly TCEP. This reaction may be generally conducted in aquedus medium such as
mixtures of an organic solvent and watér, e.g. THF/water.

The dimer compounds of formula (I) may be prepared by reacting a corresponding
compound of formula (I1) with a corresponding compound of formulta (IV):

HX-Y-(Z)n-S-S-(Z)n-Y-XH (IV)
in the presence of usual coupling reagents, including reagents to suppress racemization
such as HOBT, and/or dehydration agents used to activate carboxylic acid towards amide
or ester formation, such as DIC, DCC.

Typically, this reaction may be carried out in a suitable organic solvent such as

dichloromethane.
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particularly TCEP. This reaction may be generally
conducted i n aqueous nedi um such as m xtures of an
woe@anieoosol vent and water, e.§ THF/ water. TheCTiBZR67/001328

ﬁ@%g%ﬁundsdﬁf%f%nla @Hélt%ﬁ?a betgée Qof: q‘bntgﬁh %5an8’ p?oduct
T pRefHtdhient iH?fTB@H%n%Errfsoé rl@bt@)n‘)lc‘iﬁ derivative conjugate comprising a
HX-Y-(Z)n-S-S-(Z)n-Y-XH (I'V) in the presence of usual

cell binsling aggnt bakpehtas ong merengptqmggn rivativeppeesrding to the invention

roudESREP S FRAHE A i el o dehydralon agents

Resferablyg 'oall himding Sigehtsasre RIGboBIES. or Tyauraehts\theiddf s
reaction maaq be carried out in-a suitable organic
n

Resfeably, soe Hinker eareplisiscarebheheSTPedi®Ubecess may al so
include the further step of isolating the obtained
product. The present invention also concerns a

Prepél_em‘bmwtCellcthm{iA‘genwnj ugat e conplri sing a cell

i nding agent lin one. or nore myci

6@'1' &rgﬁmggea&'s\aweq@g f?%mf Kigd; W@éﬁ?ﬁlbﬁﬁf’wpoebﬂ‘a& become known, and
j : HSi 0 r r@b! Noti Ay

mclud{g)—;’I | rglgégggmjs ngg tlge% gﬁérgé}g?yfr'ﬂg%sné; nﬁrﬁttﬂ%r%rg%b%‘aliés (especially

mono@toevbéaatﬁbgdiesher 4 ffralgerent ofrpnlas‘élbody tigat cccmtaﬁsﬁt legsb ope binding site,

lymp re r%gﬂgfskgreﬁ)&\lﬂgﬁg&dl ngwt Cel l di E%o%gl?:ntass transferrin),

or an%Bﬂ'\@?’ceﬂrﬁﬁhdxﬁﬁ|rﬁ’<§180tﬂ8@r'3@8§taﬁﬁé non- peptl des.
neral ly, these can be antibodies (especially

Mor&)spwm examplesddfess)l bindiag fagegtecsitiat can de used incldde:

t hat cont at | east one binding site, |ynphokines,
T@Pﬂﬁﬁlgga%&?ﬂlﬁﬁeﬁ ‘actors, nutrient-transport nol ecul es

{single ckairt batisddies;] n), or any other cell bindi ng
nol ecul e or substance. Mre specific exanples of

Hiragmagisagfeantibadieg suehapEabs sabi, fi¢akigeand Fnb‘?ﬁfaaﬁhé|31 J. Immunol.

2555 82119555 Syl 30592 RLARCA- 8317 F4ARRERaflc .50 Ach
Biochém. Bidphysn230c244 PRBHR902 (1983); Spring et aI 113

J. Immunol. 470-478 (1974); Nisonoff et al, 89 Ar ch.
BNRIREANS BI ophys. 230- 244 (1960)};

- peptides;

- lymphokines such as IL-2, IL-3, IL-4, IL-6;

- hormones such as insulin, TRH (thyrotropin releasmg hormones), MSH (melanocyte—
stimulating hormone), steroid hormones, such as androgens and estrogens;

- growth factors and colony-stimulating factors such as EGF, TGFa, insulin like growth
factor (IGF-I, IGF-II) G-CSF, M-CSF and GM-CSF {Burgess 5 Immunology Today 155-158
(1984)}; vitamins, such as folate and

- transferrin {O'Keefe et al, 260 J. Biol. Chem. 932-937 (1985)}.

Monoclonal antibody technology permits the producﬁon of extremely selective cell
binding agents in the form of specific monoclonal antibodies. Particularly well known in the
art are techniques for creating monoclonal antibodies produced by immunizing mice, rats,

hamsters or any other mammal with the antigen of interest such as the intact target cell,



10

15

20

25

30

- interferons; - peptides; - |ynphokines such as IL-2,
IL-3, IL-4, IL-6; - hornones such as insulin, TRH
W@ tdwgnet7oopi n rel easi ng hor nonék), MSH PCT/IB2007/001328

antod k8BRS A % R, SHE e AR Yt e v potins
such 88hftBVcSdtipiledid. ng factors such as EG, TGra, insulin
1 ke gromh factor (I1G=-1, I1G-11) GCSF, M CSF and

Srlectipn pBtheyerpyopatensrlikinding ausmays a FRtsef(choime that depends upon
e 4B A S S B b ol arcies

are prRatéir8@hart f5proptiagyomeisnavailablee production of
extremel )( sel ective cell bindi nl\%éag_ent s in the for

f f
e examplarcihecmongrional iasdhpdy MEArisi @ UNHANG laéh antibody that binds
speciﬁgeﬂwgf)'tﬂe tdiﬁ%[\ g@%@ éjﬁc IW§F%If§ [eGké&fid Rgs.ﬁngé ,(1984)} and can be

onal~ an produced By  I"fmuni zi n
used lifathe, tangetstelissexpreasCOBBars imathendiseasd of rutentinygdogerious leukemia

interest such as the intact target cell,antigen .
(AML).comilegy. fhegmenasopat @rétfbog& ant-3ids & HFIGS 196t « BALAInGS to the CD19
- | i4i a4 2 Prjo§ 8j . ' t :
a3 el B8P o 12| PUEIEHRATUE, 250 (1) S can be e e
targeboeist aresB aelisabt diseased loells that lexpredsbisdantigeonsudieas in non-Hodgkin's

articular .cell ulation that is to be targeted, but
'ympffqmaeﬁebﬁ%m%@ﬁb‘&!f t'Ca]ﬁP?%lﬂ' es are preferred if an

ABBHBRAMAIGMROSF hitfabirid! & niy@loig*@IB! €an tHEused as a cell binding
nonocl onal antibody MY9 is a mirine IgG@ antibody that

agentiiordiseagssktelisdearnacute ryelogesusirukganaf .-B. wigichilfings to activated T-

cos, gl B W o oL EAAasATE o SRS R 504350 4l prventon of

graft-36isus-Hose | el arlde fre fied treAlvhent &F BicLfd Mycelt sukemia. MSH, which
nmonocl onal anti body anti-B4 is a nurine IgG, that

bindsyprmaglanecytee @milbe Haed dertherreatment of mrlanamaet al ,
131 J. Immunol. 244-250 (1983)} and can be used if the
target cells are B cells or diseased cells that

- PrépRationvfCanjugates such as in non-Hodgkin's | ynphoma
or chronic I%/nphobl astic |leukem a, Additionally, .
Goniugatespk Ahe) drilativesnando AdCRle INdiRg RSt At bgsfogmed using any

techriiie gisRonty KRR, oL it 38R Red T Conely AR e Somg.qf proparation of
conjugatdd of theaimvbatiors ednfpriseprthe estép @f redctingaasipptomyain aferivative of the
invengig. ev(\:/itﬂi1 oan,cehoginélll]]%r gggntapndt éepvrggér%c%n o?fa reagent comprising functions
reactive towards the linking group of the derivative and the cell binding agent, so that the
derivative and the cell binding agent are linked together via a linker comprising said linking
group. Preferably, said linker comprises a sulfide or disulfide bond.

Derivatives can be prepared to contain a free amino group and then linked to an
antibody or other cell binding agent via an acid labile linker, or by a photolabile linker. The
derivatives can be condensed with a peptide having a suitable sequence and subsequently
linked to a cell binding agent to produce a peptidase labile linker. Cytotoxic compounds can
be prepared to contain a primary hydroxyl group, which can be succinylated and linked to a
cell binding agent to produce a conjugate that can be cleaved by intracellular esterases to

liberate free leptomycin derivative. Preferably, the derivatives are synthesized to contain a
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graft-versus-host disease, and for the treatnent of
acute T-cell |eukem a. MSH, which binds to
W(lmdoanmyst es, can be used for the treatnment of PCT/IB2007/001328

ree EARIEIE EERBH W o TMEER BRI ey 3 then ore o

more 48ifide, @iﬁﬂlﬂdecbﬂtrﬂélﬁforﬂélﬂﬁ@ﬂeﬂvé(mmréredoht &valently linked to the cell
devel oped. Cenerally, the process of preparation of

bindingorgenjaiaa dcbsulfudfebomﬂ/ehﬁutbnequr@es the step of
Ifigpgr%%ieﬂ%tﬁg L%% %%f ‘i’ﬁc—% LN Rroh He éégﬁugébréga'ﬁgggptowéln derivatives

he presence

- with Gmﬁbbd@sngaﬁtllbmiyl oinsgrnentst i epidedmat dgrawth Ifactor ngEGF), melanocyte

oup of the derjvative and the cell bindin ent, so
stimulgfiag hﬁ@nae@.(i\é&rl)ﬁe thiraid rimepting; hRrmaenead 3§?ﬂare§trogen estrogen

analogé rﬁ??djroé) rl]i,loaeﬁ ajrfaTBia%L conprising said |inking

refera , er conprises a sulfide or
Riemelséntwvboethﬁ]esl vhihe greparatioa pf eaaioes d;amjuganeal of leptomycin

dth I d t ti bod
derivaihsAng il RI03 AGeARoRE e BROEION abi |6 1§ nker . or

by a photolabile linker. The derivatives can be

condensed with a peptide having a suitable sequence
Dlsulﬁdm:heﬂfammntnbodykletd\/lv& -8 iz el gemtmllnglmnzed form of the murine

monogligﬁg BS%‘E%M‘H %ggﬁtlel :ﬁg%nﬁ MF@% Cfalpﬁcg %he suface of

humanﬁahyaoraaéy@e.nemmgﬂmeamefbmn df bhededr asuta n@ﬁll@dheﬂl@érﬁﬂa (AML) (E.J.
agent to produce a conj ugate that can be cleaved

Favalorm; Kak eBragstacke & &ehsalsPt Grimsiey & M.G rBerndg flisagsee K/larkers 5(4):215
(1987g,yM tI—l‘é?fgePﬁff Ya9hles: RNE ASL! Vl%t%é(r?sJ ar T,Int, ARpl. (2004) WO

esi zed 't o contaln affée or ' protected t

20040&3@449” My-9-60gain ebePiiSedofur athei paepspatisT of MJGQEBS.OTIThe antibody is

nmore sul fide, disulfide or thiol-containing
modifiggl | Wik | Desucamimidk-Rysirdihie y ProRigeate: @st Hreyiously described {J.

Carls%ﬂodgg{l. RIEBIR VAL slbctrhi 9e 1992%30{11 ?1}\/ 9ht-b8ice, on the average,

ep resent ative conj-ugates en Ion are
4 pyndyldjlthg:agampsf pérephtingdy mcnfleq:uleaﬂ’heers;omfleu amttbdaydisegacted with the

viok SR B LS v RSk Sl S5t

stimul ati ng hornmone (TSH), estrogen estrogen anal ogs,
andr ogen, and androgen anal ogs. Representative
EhiaethersLiokersiel lpolegrntaininghderfvatives @fishe prgseghirsentibn can be linked

| ept cin.deriyatives and cell binding agents are
to antisgBied RO el Biield pRRRIS iRt gt Bt Ryl gescribed (U.S.
Pat NoS @208'029) CPhe hrheea I@reethteiarc@u%maih@ ag'émn@an be modified with the

nonocl onal “ant i body 9-6 directed agai nst the
knowmnen gemmegiallyoavalieble utaagognd such as N- sulfosuccmlmldyl-4 (5-nitro-2-
pyridyl-dithio)butanoate =~ (SSNPB),  N-succinimidyl  4-(maleimidomethyl)cyclohexane-
carboxylate  (SMCC),  N-succinimidyl-4-(N-maleimidomethyl)-cyclohexane-1-carboxy-(6-
amidocaproate), which is a “long chain” analog of SMcCC (LC-SMCC). These crosslinking
reagents form non-cleavable linkers derived from maleimido-based moieties.

Crosslinking  reagents comprising a  haloacetyl-based moiety include
N-succinimidyl-4-(iodoacetyl)-aminobenzoate (SIAB), N-succinimidyl iodoacetate (SIA), N-
succinimidyl bromoacetate (SBA) and N-succinimidyl 3-(bromo-acetamido)propionate

(SBAP). These crosslinking reagents form non-cleavable linkers derived from haloacetyl-
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human nyel oid cells, including the majority of cases
of acute nyeloid | eukema (AM.) (EJ. Favaloro, K F.
w@e@dasgek, A Kabral, P. Gi ey & M C. Ber netT/IB2007/001328

based]?'g\péeff l}lﬁr ker@ﬂ{es Q:%il{gﬁicﬁ?é 38@7%%%@%8%% 5(5’6'2 -containing drug

to pro‘ﬁ@ezé)ﬂﬁ@étaaﬂﬂhked\&oﬁugaféan be used for the prepar at| on

conjugates. The antibody is nodified wth
N- succi ni mi dyl - 3-pyridyl dithio propionate as

&é@‘éf_&gﬂo g_hgﬁéfsr &ﬁ%&%@%ﬁr@%%g !_éé)tl %éfggﬂ%‘rév%tlves of the present

inventidre can ealirtked4toparitibdidiet amd otrpraiglisbipdingaadernto dia an acid labile linker
nol ecul e. The nodified antibody is reacted with t

as previewsly dererar] 0. PeRiBipt FhakSipchamivty 16, aﬁaaut@%ﬁg%) U.S. Pat.
Nos. %‘,ﬁié'z’%dﬁ 4ddrss £678 ugaLe 761{%6%? her Linkers:

contai ning derivati ves he present invention
Siarilablg, &n hidrhzido graupbeatitemiranleptdrhgein derivativendf thg present invention

l.i nk
er lin vi ous| )F/)t descrI bdlﬁpg agents via an

can benked e garehyite portomatanodiang o
acid Ileﬂ-:dh ?ﬁé‘%nﬁé‘ﬁ{f@ﬁfe@'ﬂbfése& dfré‘zdrﬁaellrlﬂ{é?%eerB C. Laguzza et al, J.
comref ci a avai I a

e conpound such as
Med. NEhgam, &cﬂ&ﬁﬁﬁd@ﬂlm)(B .t Gosenfield et al, Cancer Res., 50, 6600-6607
(1990%yr| dyl - di t hi o) but anoate (SSNPB), L/-succinim dyl
(mal ei m domret hyl ) cycl ohexanecar boxyl ate ( SMCC),
N-succi ni m dyl - 4- (N-mal ei m donet hyl ) - cycl ohexane-1
- car boxgﬂ(6- am docaproat e), which is a "long chain"

Rhotoohabile Sibcers: rmvecgroum@@éalam@slgptqmym@ desidglivassof the present

lnven{g%rf g}a&otg%?hgﬁggﬁﬁ té{xﬂég éé ?%Lgﬁgmgeg%%rﬁtﬁ via a photolabile linker

as pré\ﬂﬁﬁély?ddﬁgnae@qlz’owwﬂ ebéB%o’t@d@émmwcém@@hotoblology, 42, 231-237
cinimd 4- (i odoacetyl)-am nobenzoate (Sl AB),

5(1985Q/U§:|é3(ﬁtnNﬁ1‘&i |25|(b1d%acet ate (SIA), Nsuccininidyl

bronbacetate (SBA) and L/-succininidyl
3- (brono- acet am do) pr opi onate (SBAP). These
Mm&smkabgerEWSS Araing g@upc centairiihg leptdreycin derivatives of the

preseggﬁv\ég’gq{gh%ng ﬁl ESSCEEQW{%E& :ﬂsgﬂtslﬂg préggdcfa is;%g:\]lcers It has been

preV|5J§?¥35h6\9Httﬁépb %éﬂﬂldteos R¥d @%t\/@eérh'd d18ha! hak&fholecular protein

ugat e ACI ers 0 group-cont ai ni ng
carnererarermable ohesenani lyats acef reardalyphgéraiyzednbenmtraneludar peptidases {A.

Troue flagh £ PaoNAl AL Sds Th G tsaep, 19828, | et Sups ol containing

contaﬁi@ tléﬁﬁ)%@d%ﬁbﬂ%’@%ﬂ Lbésg:g)ngégé&i Ipigdt p(e;pg@@s using condensing

agents, toh 368}-etfwl1ﬁ-i?aﬁlnyethwanhmrapvld@rgﬁdupldeoHClli(EDﬁ‘gHCD to give a
peptdd BB oA B e L SO RRERRC A e o oo be
other cell binding agents via an '
Esterase-Labile Linkers: Leptomycin derivatives of the present invention bearing a
hydroxy alkyl group may be succinylated with succinic anhydride and then linked to a cell
binding agent to produce a conjugate that can be cleaved by intracellular esterases to

liberate free drug. {For examples see E. Aboud-Pirak et al., Biochem Pharmacol., 38, 641-
648 (1989)}.
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acid | abil e hydrazone Iinker {for exanples of
hydrazone |inkers see B. C. Laguzza et al, J. Med.
wEhemi44782, 548-555 (1989); R 1L, Geenfi el d ePCEIB2007/001328
Phot o

CPARERES T ANTB eS80 BN LHAT OB Ioo BT Ph PRBIAS Bpfeaes. protein or

»peptldH gr‘oW?h PARSRENd BHERpfcAEinERiYe Afadd iAkAE sbfheaWb}/ kwckrﬁﬁvn methods. For

other cell binding agents via a hotolabl e linker
examab peptidesiangd antibedieseenr be rsedified wth gross linking reagents such as N-

succmul}géycl)ébétﬁyﬁg@%gﬁ@)ggpg%&%?é g\é-gﬁ%(%%ﬂﬁd{%gﬁ’-éﬁ'@y&]qﬁt?ﬁogbéntanoate (SPP),

4-sucCRIniRyIN68BrioPil-irRéigl &Qﬁip?ﬂﬁ I dithigftbighe (8MPT), Nbguccinimidyl-3-(2-
present i'nvention may also be linked to cell b|nd|ng

pyridyidjtiin)s butyraieptQSWBpac%lf@lnlmtdyha@Ybé&ElfdlﬂW@fDDlQQB’se (SPDP), 4-(2-

pyricy Y SniEbis n el bibnydRsiPaaflds  SeBED ERtH), A Sccinimidyl  4-N-

ey lBM@@”NEH 2-(5-nitro-
o e

pyndyﬁqM) butyrate @ﬁNﬁB)gr%upm@mlanw Af TaretiiSHESIgIC anhydnde by known
methc&ces;lo tﬁ@é gfﬁ.l g%&{ YAl | yes B)Bé’ha?ﬁ F OAePSEp oiel "B RARY 08P, 24, Biochem.
Si ng dgents Suc

1517-31524 WQSB)‘ (L%mbemétah)al aaenamsmm)mmo I(ﬂ@&?:)HBllotz et al., 96, Arch.
to give a peptide derjivative t

BiochprhBiePss. 0B TBBRUIANG L ks, 183 e here. B0 (1879)- Biakey and Thorpe,
1 Anhbgég)ﬁtl Ong@BEBﬁM bigsder 'Né’ﬁlbé)ﬁé}f/tﬁ&éﬁ?ﬁa&r equ@t (1988), Worrell et al.

arln a hydr oxy group
1 AntsQancenDragdoesign h73184i(h986)ahg dreeder mntectdcbﬂmdhomhm]hlng cell binding

agentByS genvacBvBan Bva et Mt PRy BRec et B Sabiiang Py dervative to

produbE €8nfigates. { For exanpl es see E. Aboud-Pirak et al.
Bi ochem Phar macol ., 38, 641- 648 (1989)}. Conj ugat es of
anti bodi es, anti body fragrrents protein or peptide

Jﬁﬁ%@nﬁ@ n;l.%cteg OrthEhEB ﬁ‘»nglg %gﬁﬁb%&@%@ Standard column

chronfé%b RpRYRIrdy MPREL des and anti bodi es can be nodified
% cross I|nk| n% reagents such as Nsuccinimd
)‘-‘

%:e(fgrqbw icapjugiates tww dnaneclional- gu&qdﬁaan]'ypeﬁ/ binding agents and

Ieptorﬁyéﬁé@ﬁ]\j%\%gic}f% [gr%gé ﬁ'ﬂfegtl&'?P{%l thos?zths'gl are >;ﬁ)med via a disulfide

bond dcbﬂ thicethéroborenas dRdS ed Bbeve.csuditely bindifgZeconjugates are prepared by
yri d% dithi o) butyrate (SDPB), succinim

knowpqug dsi Ueho ge o Fiastifying (ngprm na. @Qtlbodleg/ Iwith succinimidyl pyridyl-
dlthuopé@b%é,tgg(‘g?gﬁﬂgagggbﬁ ?Q%l Iy i(;:ki % Eﬁéﬁ‘ﬁ: 5*72@-?'?7 $$678)}. The resulting

thiopyridy gk@tﬁt@et-hbnotﬁbpllayédﬂbq tceite@nt with thlol containing leptomycin derivative

N-sul f osucci ni m 5-nitropyridyl dit
to produce disulfide Imkeg conjugat(es (Ilonju%)étels yconltalnlng? 1 to 10 leptomycin

derivatives linked via a disulfide bridge are readily prepared by this method. Conjugation by

~ this method is fully described in U.S. Patent 5,585,499, which is incorporated by reference.

In Vitro Cytotoxicity of conjugates between cell binding agents and leptomycin
derivatives of the present invention
Cytotoxicity of the leptomycin derivatives of the present invention and their conjugates

with cell binding agents can be measured after cleavage of the protecting group and
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butyrate (SSNPB), 2-im nothiolane, or S-acetylsuccinic
anhydri de by known nethods. See, Carlsson et al., 1783,
w@eamchermy J. 723-737 (1978); Bl&ttlier et al. , PAT/1B2007/001328

conve%igféﬂgﬁ tl%‘g%éﬁ\%géﬁ@( ﬁégdxi%@n@eﬁéq %pg ergé,%ﬁ Aings such as Namalwa

and HBiGOCEHTbe Bheasued, b k(-é)&fabolat&ﬂﬂof-béll ptollﬁératloﬂ%urves as described
Bi ochem , 690 (1979), Bl akey and Tho

*in GolmARNGE 6 Pl gbte o RPb oA aBan 11 B ) Cylatonicity obbiese compounds

o sl ool syl PP 5785 RORRELED B2 ke oy conopc

assaybigsddewrrivgdrinh Gdidsadkern eteal., 192t h&elr Biat t13d 241 310 61986).
di sul fide- or thiol-containing |eptonycin derivative
to produce conj ugates. The conj ugates rrade by the

3t hhigifingthat £8bié®ted Cell Populati
Ther Spgg y or rﬁ’?/’ HPLC. Prg erably con?ugat es © opua lons

1F:h£t merﬁnnwttmmaalsamrbbidesaﬂmrapeuuc sigedt fiy mbdntiregg the growth of
a lﬁr@@ n%/m n derivatives of the present invention
selectgd CeflRAPUIFHONS cCOmPTSGied via a disul fide bond, or
(BhaoSHERKIPaMBUAE 019I bAé& lb?%ﬁé’rea@pth% ab%{f”ehdé&lrlbe@ IBgtdm8ycin derivatives

conj ugates are prepared by known nethods such as
linkedrtodi €6/l bigdingnagerdnamd ant i bodi es wit h succi ni mi dyl

@Y sittneboLEAR 0B RS vt Ik ST RRGRE 17

Sikiilapy indypregentipvestisrhproviticsnd aalod Yort |hﬁmiitn‘?7ﬂ1evgrbh/th of selected
thi ol containjng | eptonycin derivative to

cell pepwationsisompiiktyy edHpcka asce"mujgmrb@réléﬁwsnsngct@d of containing

are read
comp:ﬁ?ﬂﬁgU@iﬁ iopnmbye tdfiithe natidveddestribed| leptteagdin bdetivativés $inked to a cell
Pat ent 5,585,499, which is incorporated by reference.
bindingrag@nty o Cytotoxicity of conjugates between cell
Ay B-AO5aLT i8Rk dtel alufdsRrifey apgleves of fhe
present |nv ntio totoxicit e | eptonycin
Sietableaphamacéuttclaﬁy pcwﬁablel cramerta driuemtd ahetiexcipients are well known

and of Peyii ERiphn buohoes o ST e e By s S hRg SFelpa grants.

ExHnfple8 o Guit4Bled E:H!s'herg’ bt ens Céﬁd’/o? Oe)ft%leﬁfih ﬁicﬁ‘lﬁﬁe gy) Dulbecco's

cell I'ines such as Nanmal wa and HL60 can be neasur ed
phosplhate(belﬁermbsiahme opH cfbatit | 1.4 peantainingiabont dumgésl s 25 mg/ml human

b 3 L.,
seruniEREFHECE) DERRRR 05t e Rep bt L SR E rtdeoss,
BEATetRéd §61 InhidithR$ tHeugfowaR df-sEldctéd CeliGipiiutions & be practiced in

determ ned by cl onogenic assays as described in
vitro, i@oli st Vige. al ., 102 J. Cell Biol. 1312- 1319 (1986).

Examples of in vitro uses include treatments of cell cultures in order to kill all cells

cells tr8ml%g'ioe%te?é9f§d rﬁe‘ﬁeébéﬁﬁhb’ﬁﬁw {Eﬁ%gto\fbﬁﬁ %H]IOI?IH{ fdfd§ cytotoxic agent

except for desired variants that do not express the target antigen; or to kill variants that
express undesired antigen. |
The conditions of non-clinical in vitro use are readily determined by the skilled artisan.
Examples of ex vivo uses include treatments of autologous bone marrow prior to their
transplant into the same patient in order to kill diseased or malignant cells: treatments of
bone marrow prior to their transplantation in order to kill competent T cells and prevent

graft-versus-host-disease (GVHD).
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Ther apeutic Agent and Method for Inhibiting the Gowh
of Selected Cell Populations The present invention
wW@b®o/1p17evi des a therapeutl c a@%nt for inhibi thgmzh@/omszs

a8 PR e SRR EARS o pone marow

prior |t@FElﬁ6M@bﬁs Q%ﬁs\p?éﬁtéﬁén lih ndefidet Grent@ent dvi indiregtra@stnbf autoimmune
d (b) a pharmaceutically accegt able carrier, diluent

disease, ok & prmave ToRIS &N olfendypPBSEngalis,Tem Abigeneic bone marrow or
tlssueggfétfzgaggﬁ‘lﬁhg ofr&’ r. fo grlek?)eH @/Iﬁﬁecgﬁm’g B?H ed out a? IfoIIows Bone

opula i OnS conprising co

marrd¥® sl lhahested frdn Sheepatissivertatepindividtal an@ghenhheubated in medium
fromsaid selected cell population wt hc;% cyt ot OxXi

contaifip@eran o which: sxpededdie IHPXIEAgRPt AHeh grlnﬁgpféorbfconcentratlons
rangd ﬁﬁﬁg@&gl fnb;w {JJ?dpMefgr UBAEk BodRIHUYE {6’ 8Bolt A% Fdut dé)af‘ about 37 °C.

agent he cytotoxi c agent I's prepare
The deactr ldoadltlabevef &mdmhlaﬁophandabmﬁ |afair10;ubat10|ep(%d:dse) are readily

detergiiech B i SkHEAGIISAT NS ANGROSIEN 18 SoReErariw 4811 fce washed with
medidth! ri&hirg é#‘%ﬁﬁ %ﬂd"\%ﬁ?rﬁ@&% tRE HHHeBE p§fi. vSlI'r'lﬂJQf@)'neaccordmg to known

carriers, ents and/ or exci prents | ncl ude
methdis. uBmoUmsmnmshalneretmhrefpmt@m S@ex\r@ Ot}hlar arlsatmerxt gych as a course of

ablat&g n%tﬁ%r??)%)urgtg@f@ %dﬂérreg aég}n ﬁa%gs}ﬁﬁgtj g]?rvgg of the marrow
and r@MfMiloﬁedft ﬂﬁsﬁeaf@%ﬁ cBR, hpe fr@étednﬁiah*ow e8li$ kee WteMdd frozen in liquid

sel ected cel le@EOpu ations can be practiced in
nltrog\antuabng standatbmeglical equipmeentExanpl es of in vitro uses

LB e U B, Sha S BHE8E o 0B 6 be supptea s

solution® tiestsarehtesterf iR tsténlity e, fopferidotdsin levets bamissa tyuphilized solid that
express undesired antigen. The conditions of

can beoiedigalvadcial sterlewates f%@J%ﬁtlenr E¥ampiesdel gfiabiRarajgeols of conjugate
admibiBfa t&%safro 1 QnCoﬁﬁgggéseﬁré) iveh \)0é¥ﬂ¥%[9§ Eéﬁ'%@ an i.v. bolus.

reaﬁrren S “of 01 0go0 oné Frow

Bolug desessd benigivent in 50610341163 nyadfi reortnal rsadlneleto wihtickiHuman serum albumin
di seased or malignant cells: treatnents of %one

(e.9. B3 1 110 Obai qortqeaﬂgfﬁdaﬁ@'%%ﬁf HMBRsTUTalgumin, 100 mg/mL) can be
addefABEAGL wil 67 abBu B w818 P afko of body wpight per week, iv. (range of 10

ug togg?gh%tr%%\rlmk@ﬂ@wﬁ Sixweeks aftes treatrhemtptie patiaitinsay revdive a second
course of treatment. Specific clinical protocols with regard to route of administration,
excipients,‘ diluents, dosages, times, etc., can be determined by the skilled artisan as the
clinical situation warrants.

Examples of medical conditions that can be treated according to the in vivo or ex vivo
methods of killing selected cell populations include malignancy of any type including, for
example, cancer of the lung, breast, colon, prostate, kidney, pancreas, ovary, and
lymphatic organs; melanomas; autoimmune diseases, such as systemic lupus, rheumatoid
arthritis, and multiple sclerosis; graft rejections, such as renal transplant rejection, liver
transplant rejection, lung transplant rejection, cardiac transplant rejection, and bone

marrow transplant rejection; graft versus host disease; viral infections, such as CMV
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prior to autol ogous transplantation in cancer
treatnment or in treatnent of autoi mmune di sease, or to
wo e(rmmaﬂb cell's and other |ynp¥did cells from PCT/IB2007/001328

|nfect|or1]1 q?@@?ﬁf?gﬁoﬁf gﬁ %@ac&%ﬁé“@f&%p ir eaiw%oh%?d%ﬁgl ﬁ%ctions such as

giardib8is| abebRRNE sEhisteBBnmiasiRaane dtiasts fasalstémeingatbyedtie sKilled in the art.
ot her individual and then incubated in medi um

contai ning serumto which is added the cytotoxic agent
e invention, concentrations range from about 10
EXA%{Eg 1 pM for about 30 mnutes to about 48 hours at
Elhwu:hv@'tlo@uﬁmlﬁhwdmdmwat&ﬁ byoreserehce do ceori-limitingnexardples. Unless
time of | EUbatl on dos@?{_t are rea%l |rY¥ det ermi ned by
Othe“ﬁ’ﬁ’@ Siﬁﬁqdlv Pgreands,fatiog.(RaMs, §iq; 58 PYVeigRt bone narrow
cells are washed wi th nedi um contai ni ng serum and
returned to the patient by i.v. infusion according to
MATERIGMS ABIChBEESTHOBSCi r cunst ances vvhere the patient
r &m ves .of her treatnent such (i_gurse of aplativ
[

REWRG: RISy Werer JNarsWEdy {5ing el HRCERPRRRA (gRparatus and are

unco&ééfsdoanm V@ééctl%f WwoR 'RCbRIERNGh I §i rm‘rur%é;ovaN@@oo (400 MHz)
treated cell the treated nmarrow cells are stored

spectfarogien. Chennmm shlﬁmaredgpﬂrta@ imgpet eetetivedtonBdiScag an internal standard.

Mass}%u rramvpetar{eh%b ?W\% r% Calaﬁ#&f(gbgggﬁ%%ppggesggetggt iﬁia&i%et spectra were

recordédonad Hlﬁa@ﬁl Bd200fspébﬁ!6pl|1d>tbme@éld HRIC @V@@p@mmé@wglrﬁg a Beckman
or as a \Zét t lized solid that can be redi sol ve
Yfsie

Coulteg @Qlﬂ% 1 rareqw,pmq With_ a @e@hma@SCgplt%ruﬂséwneGOLD 168 variable
wave OGP IREES oD INARHERARTATYAK! B[R By E214 8. Trin ayer

chron’mbg&phﬁolva@ péﬁfaﬁﬂedrcm Snuktech KBITD@lllta g@(TLm pm‘temo&nﬁé gel for flash
saline to which human serum al bum n

columsy chresetegrRMYY: was st BB'FProfTerﬁ[ﬂ?é{ﬁ“gB%st@WCh bYl@@"'"at'O” over

. sodluﬁg F%L%?@lﬁwoéégylagggﬂ?e ?gﬁﬁmeﬁﬁﬂy?fbarﬁ%ﬁgg}grégdr% E)‘g c}%tlllatlon over

calciuh® bydgdé qunoler redyesxd poegsuréi Allvagedrs salverts usexhivaratreagent grade or
the patient may receive a second course of treatnent.
HPLCfad®s i ¢ cl i ni cal protocols with regard to route of
'ﬁﬁ’é“rﬂdn%rf %%h@é‘r cEKGhes entso, NahidRpa SA %3@9%0205”5% Ramos were
c., can be determned by the skilled artisan as
obtamﬂd frooathes Amesicaonl yper Caliure. CBlectigne@A T Chelfaraas a murlne tumor cell
. ndi tions .that ca e,tr. acco to the in
ine tti S cieedretoy srabBfaloe Wi the A T E 3 gehor
populatlons i ncl ude mal i gnancy of any type including,

for exanE cancer of the lung, breast, colon,
EXPERIYETNTAL HAF&I'ﬁey, pancreas, ovary, and

Mass spectrometry analysis was conducted as follows:

EI-Cl Analysis : direct introduction (DCl= sample deposit on filament)

Mass spectrometer Finnigan SSQ7000 ; mass range m/z=29-900 ; electron energy 70eV ;
source temperature 70 °C ; reactant gaz Cl ammoniac ; El = lonisation through electronic

impact ; Cl= Chemical lonisation.
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| ynphati c organs; nelanomas; autoi nmune di seases, such
as systemc lupus, rheumatoid arthritis, and nultiple
waelenosis; graft rej ecti ons Zluch as renal treOEm20M001328

rejectlon liver rej ect.an, lung transplant = _o.
EEpEeaY analisis - PRIRRTreor ey cES s mebife GRRESBRY - Es)
wrmg\@ADaE]_sQPant rejection; gr aft versus host

di sease; viral infections, such as CWi nfection, HYV
MBf ebkatens;MisroBaseZ€); Ifactgileal HPn ¥ | bE; celumn Xbridge Waters C18,
par a elnfectlons uch a I ar,
3038 2ol eLa Saniedrred® G TRTis Ry draceiSnitile ; UV : DAD
(L=200k400 gAh)i 0 the art. EXAMPLES The invention will now be -
[N ustrgted by reference to non-limting exanples.
Unl ess otherw se stated, all percents, ratios, parts,

tc. are by weight. MATERI ALS AND METHCDS Mel ti ng
%é@—rﬂi’—gere nmeasur ed using an El ectrothermal apparatus

gaoieﬁ{ws émgt)&aimdwwﬁggm 1 2E Weize1 SIEFG()d@iFLIy@JFO)@/

ruker AVA ectromet er. Cheni ¢

400
3,5,7. 911,15, 15{H¢entép$@|th)§d 9r(|(12§{3|$)f3emhw-@ @xp-isp@sd&wderH -pyran-2-yl)- 8-
|nt rna ec a were obtained using a
°X°’”8Pa gFe ésﬁl??g% %By&\%gpéﬁw CLSFtravi ol et spectra were
recorded on a fitachi UlBO pectrophotorreter HPLC
was per fQrped Nsing a~Be g G C
equi pped Wi th a Becknma Co ltgr System G
vari abl e wavel effgt h detector and a Water
(a reverse phase C- 18 columm). Thin Iayer
chromat ogr aphy was perforned on_Anal t ech silica

T ol o PP cetagel @&19&&351&1&%) R G RaBy7.9.11,15,17-
neptalffpy oo aT I A SRS b P Ly g oxgponadeca-

2,10, 12, e 1igypémaansictecidvaind 516img dﬁM-IOBSTMLIhy?ﬂerYbenmtnazole) in 0.3 ml of
cal ci um hydri de under reduced pressure. All

dichlogemethane, uaey infeedlicedaghb @ tgmpgEatyre 1mar ¢¢ :¥de7 gl of DIC (N,N-

cros PR ERRGI06 il 25t oS MBS ¥k BB e i

stirredCal laetemperafuie Cear ZQaCaduurmgaZ(mﬁrhlmwst theor pasfidd by miirect deposit on 2

t hat has been ably tr fected wth uman 3 .
prepasRiNe SCa ESPH MRS HRTRRS 3-8 Jat ST Finings pieparative TLC
plateé"@v%ré?gfﬂﬁé’&m é‘?mitﬂl'é QF\ﬁetI?rfo@I diﬁ‘?‘n‘rﬂrlzﬂﬁit-:fihanéj §/§5t|n volumes) then the
_ i ntroduction = sanpl e deposit on filanen
desired product is extracted from silica gel with a mlxture of methanol / dichloromethane
(15/85 in volumes).1.4 mg of (2-methylsulfanyl-ethyl)-amid of (2E,10E,12E, 16Z,18E)-(R)-6-
hydroxy-3,5,7,9,11,15,17-heptamethyl-19-((2S,3S)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-yl)-

8-oxo-nonadeca-2,10,12,16,18-pentaenocic acid are obtained as a yellow solid whose

. characteristics are the following :

Mass spectra :

e Cl: m/z=617: [M+NH,4]" ; m/z=600: [M+H]"

“1H NMR spectra at 600 MHz obtained on a spectrometer BRUKER AVANCE DMX-
600 with the foIIowing chemical shifts (5 in ppm ) - in chloroform as solvent — d1 (CDCI3-
d1) reference at 7,27 at a temperature of 303K : 0,79 (d, J = 6,5 Hz, 3H) ; 0,97 (d, J =7,0
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Mass spectroneter Finnigan SSQ7000 ; nass range
nm z=29-900 ; electron energy 7CeV ; source tenperature
W@ 000QT44709 eact ant gaz A anmon2Zac ; El = | oni SBCT/IB2007/001328

i, S P Il lp T RSB 1t 0.2 7.5 i v 17

(m, 1ﬁ5:eﬁ,§1‘5§ %E?fsé @SK% pd?g@f%{eﬂrn‘ég cron):aoﬁ%%g 3|f82)08 (m 2H) ; 2, 11 (s
3H) ; 2gi3 EnBHP 211904, ¢€&®Iaumﬂ3<bﬁmgé1)m¢5£m01r8ad3X5|0) 2,53 (m, 1H);

266 00y 7 6.3, FE.2f0n2riq (8 805 L el M i s cbo0 s e 6% fz2H) ; 361 (m,

t |
1H) ; @fém%z 18502 (ga h!)ﬂzsga‘mbrﬁm;h))g 5aog<édoj (ﬂEOHzOEH) 526 (d, J

E) Hgdroxgl
= 10,0 H=5, H‘Y)hﬁ‘;@ma H9|5§ H) ; 5, 69 (dd, J-75and 160Hz 1H); 5,97 (t

s 5% 0080 TR S50 G S DX Py 0, 75 .-

16,0 H@' 1H)) 06196f(dg0J &16,0fand 10, 0 Hz, 1H) .
(2E, 10E, 12E, 16Z, 18E) (R) - hydroxy 3,5,7,9,1 1,15, 17-
hept anmet hyl - 19- (( 2S, 3S) - 3- net hyl - 6- oxo- 3, 6-di hydro 2H
. yl ) - 8- oxo- nonadeca- 2,10, 12, 16, 18- pent aenoi c
%_r@ﬂlg% 5.6 ng of HOBT (1-hydroxybenzotriazole) in
B)isé[(zﬁnewéaptbeﬂriyd)razmei d)fa(rZE, 1GE, ¢ 2EMEAUBE (R )ad-hgdroxy-3,5,7,9,11,15,17-
erat ur of DI

hepta‘é}eqngﬂp}%ggg ”e)g gnqzthyld@-)ox ?{%&1 dghygrﬂ&?béyran 2-yl)-8-oxo-nonadeca-
2,10, ?2 ﬁéhlgﬁtgghg,@% am ne. The reaction mxture is

a ten'pe ature near 2Q0C during 20.5 hours,
then purified py?tirect Hdep03|t on 2 prepewadive

epar ati‘'ve’ TEC pl 8tes were el
thanol / dichl oronmethane (5/95 in vol umes) then
the desired product is extracted fromsilica gel wth
a m xture of methanol / dichl ororret hane (15/85 in

T8 Tidort of 28 gebf @R IDEJUG B2 LRl 5.7.0,11,15,17-

heptahelﬁyllw-t‘(estIE&VEMMéthﬂLIQG-b&B-% @)hﬂf@ﬂhpyra& -2 -8B oke thdmadeca-

2Hp -2-y
2,10 %2 636%@3@@0@01 and 5.6 mg-qi d#PBd ndrhydexybeqzetriazole) in 0.3 ml of
d.ch|o§e§@% Hﬁ%ﬁ% gnt:}’ 2 59 ke BERR G %@Jrafd ?1'9?‘-? mg&?fmomydrate of

Ss spectra
cystamig, Z=69Q of IHEI (N, N%Mrsmﬂc&rb&dmhuﬁ)&héﬂﬂﬂ 1o ubbhtrigthylamine. The

reactlgg n%nx?uprgcltsrsgur;%derat %RtLeJe}anpReré%t/JArgl%Eea?% °C during 22 hours, then purified by
direct deposit on 2 preparative silica gel TLC plates (thickness 0.5 mm, 20x20 cm). The
preparative TLC plates were eluted with a mixture of methanol / dichloromethane (5/95 in
volumes) then the desiréd product is extracted from silica gel with a mixture of methanol /
dichloromethane (15/85 in volumes). 46 mg of bis-[(2-thioethyl)-amid of
(2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7,9,11,15,17-hepta-methyl-19-((2S, 3S)-3-methyl-
6-ox0-3,6-dihydro-2H-pyran-2-yl)-8-oxo-nonadeca-2, 10,12,16,18-pentaenoic acid] are
obtained as a white solid blanc whose characteristics are the following :
Mass spectra :

o ES*: m/z=1167: [M+H]"
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600 with the follow ng chem cal shifts (d in ppm) -
in chloroformas solvent - d 1 (CDCl3- dl) reference
W@b007/12i0mt a tenmperature of 383K : 0,79 (d, Jrer/B32607/001328

-3 9 OHz, 3 ; 1,07 (d, J =7,0
{E,S 3’@ ‘;122‘, 1@"%'%?'*?09':}]0 He, EDH) 1 15((d, J=175
Hz, 3H ; 1,727 (m 1H) ; 1,81 (s, 3H ; 1,82 (m
parti ally masked, 1H) ; 1,83 (s, 3H ; 2,08 (m 2H)

Bxample(3; 3H) ; 2,13 (s, 3H) ; 2,15 (dd, J = 6,5 and

oo il afid Sof o 7138 ez 14k Erydflnia 5 7 0.1, 15.17-

heptaméihﬁloﬂl 8(2833%) §wn5etH§rL-62)|§%)d3 g&i:l@;ﬂdr()mH—bWan 2%/9)6@-0&mnonadeca-

2,10 112)1@1razpemalsanelczaczt (d, J = 10,0 Hz, 1H) : from5 55
t0566(m2H);5690(4dd@\]—75and160|—|z 1H)
;5,97 (t brg{pd Hzli 1 , 0
Hz, 1Hps? B/

16,0 Hz, 1H) ; 6,95 (
Exanple 2 : Bis-[(2- mercaptoethyl) amd 0
( 2E, 1OE 12E 162 18E)- (R) - 6- hydroxy-3,5,7,9,1 1,15, 17-

EPA BN %28 R, RO b B YRR E 0 11157

heptaftatayI- 1T91((2$m)i34n®éth9lf-6-2>QoIIQGiH ihydro-2H- pyran 2 yl) 8 oxo nonadeca—
%E 10E, 12E, 16Z, 18E) - Rg ydr oxy- 3,
2,10 gbééﬁe@w?ea@w(qczds and) 8 3! @éﬁmﬁhyémsa@ in Oai@myqfr@chlﬂromethane is
1
s ey PEAE"E 20, £ 01 Fdy 088 800 95 minos t o

températurel nefr d0%d) ar cokitivanef 4ie mgt obRiaadnedthanethiol in 0.15 ml of

nper at ur e near 2 , 2.8 f dichl orhydrate of
dlchlqg@egﬁr}egane @85 é§ %%@pol |I.§‘:’acci)dec?| "Fhe rea%ﬁlon mixture is stirred at a

tempér%d}%hﬂar%pé% h Gy Ofleh Lﬁﬁédtﬂéﬁéﬁrél& o@tp%rt%gr Pregaratrve silica gel

am ne he reactl tdre 1s stirre
TLC platqse(rtlatkmesm@érmﬁQ(KOderamp THe prepasativienEoCplatesiveere eluted with a

mrxtuﬁ g? g eﬁ'}am%iﬁoéiigblogg@%ﬂﬁ epg&gél %ﬁys Jﬁés pﬁgaaﬁﬁ desired product is
extraéfé@fiﬂn@%ﬂ@a"ﬁﬁl vif HiRRtwetd rﬁet’l“r‘aﬁbw Glcﬂforﬂﬁfe'ﬂﬁ’é!@ (1/5/85 in volumes).
di chl oronet hane (5/95 in vol unes hen the desired

2.3 mgodatt (2-Masgaptacetbyl)-amith if| |(2£) Y, 18E ‘rﬁZeﬂ8:E)¢(R|)“é*h®!ﬂfOXY-3 5,7.9,

11 152?7‘ E%@t%héh?liﬁ% &@ﬁ/ﬁg r-gthg /o§(g 3 8-S ourg%-] pyran 2 HB 8-oxo-

nonade%%—ZQE;@{fﬁl@zpérﬁgéﬁlcﬁabwdra?é)/oﬁtéinéd 9ad a colorless glass whose
17- hept a- net hyl - 19- ((2S, 3S) - 3- net hyl -

charagtejbs(t_jcs;aae enfpllewinBH- pyr an- 2-yl ) - 8- oxo- nonadeca- 2,
10,12, 16, 18- pentaenoi ¢ acid] are obtained as a white
solid blanc whose characteristics are the follow ng :

Wass speeEar a :
e ES": m/z=586: [M+H]"
e ES™: m/z=630: [M-H+HCOOH]

1H NMR spectra at 400 MHz obtained on a spectrometer BRUKER AVANCE DRX-
400 with the following chemical shifts (8 in ppm ) - in chloroform as solvent — d1 (CDCI3-
d1) reference at 7,27 at a temperature of 303K : 0,80 (d, J=6,5 Hz, 3H); 0,98 (d, J =6,5
Hz, 3H) ;1,08 (d,J =7,5Hz, 3H); 1,14 (d, J=6,5Hz, 3H) ;1,16 (d, J =7,0 Hz, 3H) ; 1,72
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ES+: mz=1 167: [MtH +. ES :: mfz=121 1: [ M H+HCOOHV
Exanple 3 : (2-Mercapto-ethyl)-amd of
W@ 266710609 2, 162 18E) - (R) - 6- hya4oxy 3,5, 7,9, 1 RCT/IERpd77001328

. 17 475 (R0 180 T ke T 42 M a3 S YErdiE 2.00 (m. 24

2,11 %CB‘IJ-I{TQ% Yt + g5 @ﬁda@ WZOFIHgZE 54 gm 1H) from 2,65 to 2,74 (m, 3H) :
2E, 167, 18E) - (R) - 6- hydr oxy- 15, 17

2,83 frepf HireBiA8 (a0l (‘—(6253 I%)Zm nfé@rnyil’s 6@1@)807Q (BL &I-Hyoﬁ 804dd, J = 4,0 and
8 t
0 ngtlgln %"Y(%)(de o?ﬂz riechyla ’rr?égl@h% @’%‘I_ém ?ﬂ '%%@I(g’ 1H) ; 5,60 (td

partla(ﬂy(rhéﬂ{sm’rﬂt*larﬁeandﬂﬂ 51Hzodl:l{)e<$d760 (dit} Ueﬁﬁe(D ahdr‘fs BGH.H 1H) from 5,96
pi val oyl e. A
to 6 0@ (m;rﬁié)r a@ Zéédrbé%ad obt,15:0 g k) 6. Q?f(dai 4 -nﬁ Ooand 10 0 Hz, 1H) .
2-am noet hanethioi in 0.15 m of dichl oronet hane and
0.05 mM of ethanol is added. The reaction mxture is
Bxampei4 at a tenperature near 20C for 1 hour, then

BrlteinidisdlotieBimeegh s o é&ﬁ&@ﬁﬁﬁi‘ 45.a8E) R eHyarony-3,5.7.,

f -OX0-
ARSI St Eoman il BB 2y o o
nonadmsa 2@, 12, 0ddB8:perdaendicaciced fromsilica gel with a

m xture of nethanol / dicp|orprmethane (15/85 in

vol unes) of (2-Mefcapto-ethyl)-amd of
( 2E, 10?&@6’;@

11, 15, 17- hept anmetdhy
hydro 2H pyran-2-yl) - 8- oxononadeca-
2,10, 12,16, 18- pentaenoi c acid are obtained as a

| | re
13 ?Vécﬁéﬁorg cﬁsﬁo%g;g%f C, ?@EEgg!E?{n%i@%&ﬁ?%?/myudioxy-s,5,7,9,11,15,17-

oW ng : ctra
heptaggthyl-18- t(iS:iBS) @meihymoxp 3, 6+-dinRIre it pyearal- yJI)e&oMbiznonadeca 2,10,

12, 16tfﬁepp8 %ﬁ{%gc@ ctr ter Fw @ @%ﬁ?xnzﬁnazole) in 0.15 ml of
d.chldib}rféwér@ N3RS u&%d{ﬁ:@e*d at da Jte(r@@?étﬁre CHe)arrzbﬁn: el70@5 6}11 of DIC (N,N-

7, at a tenperature of 303K
dusoggepylca:@ogschﬂa) ther ass@utipn o:ga)mg oj %me@@yldmhle-ezhﬁamne in 0.15 ml of

dlchlo?égne’thalrield’glﬁﬁd r_eL%ﬁtl_Qn6{1? 5ﬁ|\z (i gg)t{rréeai‘aé./a %?ﬁhﬁégﬁigf@ cr)'nf%z '20°C during 2

hoursl tl$éh bgnfi %d"bé/ddlrbcﬁﬁebésn 32 fre?paﬁﬁtl\(é?hgﬁ)ge,l TZClthtééS (thlckness 0.5
mm, 2[)3(2@ qr’rp)oﬁl{l'gg gggnqgagvé;jﬂ@nplq;% were elult_gd with a mlxture of methanol /

dichloromethane (7/93 in volumes) then the desired product is extracted from silica gel with
a mixture of methanol / dichloromethane (15/85 in volumes). 3.4 mg (2-methyldisulfanyl-
ethyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7,9,11, 15,17-heptamethyl-19-
((2S,3S)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-yl)-8-oxo-nonadeca-2,10,12,16,18-
pentaenoic acid are obtained as a pale yellow oil whose characteristics are the following :

Mass spectra : ' '

e ES™: m/z 632: [M+H]"

e ES™: m/z=630: [M-H] ; m/z=676: [M H+HCOOHJ
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2,83 (m 1H) ; 3,48 (q, J = 6,5 Hz, 2H ; from3,60 to
3,70 (m 2H) ; 5,00 (dd, J = 4,0 and 7,0 Hz, 1H ;
WGE2m014d99 J = 10,5 Hz, 1H) ; 5227 (d, J = 10, SP¢wIB2004)001328

R §Pag s o 180 38laRH T SogBiRlder BRUKER AVANCE DRX.
400 w A;fthg%ﬁoﬁgggé;e%g& s(H'ﬁ_s pprﬁ )Z5n (:Hlol%f@ﬁﬁ as]savérﬁ 5d1 (CDCI3-d1)
referethice dtZ, Bi,étahyal tdrrmelratml@lof QOBKI )O aﬂn(d d)f= 6 5 Hz 3H) 0 98 (d J = 6,5 Hz,

3H) ; | D86 977 e biaeatine A ld, 3 D6 RSV 3y D1 716d, y = 7.0 Hz, 3H); 1.72.(m,
1H) ; ﬂoﬁ{2$93@1%6"(12?6 hmy61 @>120(s33§|7dl1hwr(@ émpxog 24419 8,11 (s broad,

- oxononadeca- goent aenoi ¢ acid
3H) ; 8di5ufddord Bb, @andnj&ﬁ Hz 1H) ; 2,35 (s broad, 1H) ; 2,43 (m 3H) 2,54 (m, 1H);

270 (R B S RSN P Sehd oD g 501 e

J= 4}@’éﬁ<ﬂl 720)Hlﬁ ﬂ-l)oxsmnq@adefa{ﬂo HE, 11—% aQ7J(d8JDer1106(H+m CIH) ; 5,56 (s,
r OX enzotr| azol e)

and
1H) ; 8005 1@ipasialbs GHsBP b CrBSeandul5.5 Her JAG AT Gidd J ='7.0 and 15,5 Hz,
raL 2
1H); RGPS S A R {R Y, Hébﬂﬂﬁ BNEH < fpgiz 1H 675
= 1525 e, yH)dig, 86 (ddty 6a0vane 1010 Biz1$HN  of
di chl oronet hane. The reaction mxture is stirred at a
tenperature near 200C during 2 hours, then purified by
6k sleposit on 2 preparative silica gel TLC plates
s 0.5 nmm 20x20 cm). The preparative TLC
(M ety |-Bemethyldisdthngl-propyl)ramidur of of2ldOkatizit,16Z,18E)-(R)-6-hydroxy-

3,57, aln T ERRT R AT (A ASK eI ErSth- e APHRse Brepsan 2118

oXo- nHﬁé@@éﬁlb 10 112@8'1‘8%’&%8%8 dc?dS/ 85 in V0| unes). 3.4 ny

( -methldlsulfany ethyl)- amd
( 2E, 10E, 12€, 167, 18E) - (R) - -h_droxy357911
15, 17- hép Ny, N

x0-nonadeca- 2, 10,12, 16, 18- pent aenoi ¢ aci
obtained as a pale yellow oil whose char act erl stl CS
are the follo

ectra : =632
TavergolutionSf 225#19@315 (ZFR,{)Q@ 12E, ﬁzzl@ﬁ)g(R) 6 hydroxy 3,5,7,9,11,15,17-

e D N Ao s Mg PO o onadeca 210,

12 16p1lﬁspemabnshﬂ atid ibd1.6rmppidichloiomethans arerintroducad, \atnd temperature
near (@;@33@ solgtlmo 83 Gﬁsfcgrl-gglgf (?t 7r02x7y@%tgggt(lta§g§()agﬁtgu1r51%|_|%g of

2- metgggzaméth?@éﬂfangl pro§y%n#iﬁe @"Ds mlloflcﬁcrilgron-?ethaﬁe%t{éh 86.2 pl of DIC
(N,N'-diisopropylcarbodiimide). The reactlon mixture is stirred at a temperature near 0°C
for 15 hours, then is diluted with 30 ml of dichloromethane. The organic phase is washed
twice with 10 ml of water, dried on sodium sulfate, filtrated on sintered glass, then
concentrated under reduced pressure at a femperatu're near 40°C. The so-obtained
residue is purified by column chrométography on silica gel (20 g SiO; 15-35 um, elution
gradient methanol / dichloromethane from 0/100 to 10/90 (in volumes). Fractions
containing the desired product are concentrated under reduced pressure at a temperature
near 40°C. 2121 mg of (2-methyl-2-methyldisulfanyl-propyl)}-amid of (2E,10E,12E,
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1H ; from1l,79 to 1,86 (m 1H) ; 1,82 (s, 3H) ; 1,84
(s, 3H ; 2,09 (m 2H ; 2,11 (s broad, 3H ; 2,15
W@ d7/1d4769 5,5 and 13,5 Hz, 1H)26 2,35 (s br oadpC1/H2007/001328

162 1%;5';‘ G -51@2}*%@-3, 28N gé‘?')-%?%taméﬂpmgg&g% qsazsg?r%ﬁﬂ"g 0x0-3,6-
d|hydt®'hH+pa'5arQ—h )QIE') roxb- noﬂa&(bc’énﬂ 10, 1@01‘8 183d'@ntael%lé adeid %(re Jobtalned as a
yellomgbass whose qhadagigristics arg thedeliawing 1= 7, 5 and 15 5 Hz,
5.,70.(dd, J = 7,0 and 15,5 Hz, 1 ;593tJ
“ﬁ%ﬁp‘?ﬁ’alﬁo 6,00 (d, J = 10,0 Hz, IiDH) ; 6,02((d, J
.;Egs rﬁ/zlslaﬁoltiﬂ)HH*G 75 (d, J = 15,5 Hz, 1H) ; 6,96 (dd,
= 6,0 and 10,0 1H). Exanple 5 :
-(ES]\ZBhIzdeSB [+Hhjy | m/mMGlaWFHpHGQKDb-I] am d of (2E110E,
12E116Z118E) - (R) - 6- hydroxy- 3,5,7,9, 1
1, 15, 17- hept anmet hyl - 19- (( 2S, 3S) - 3- et hyl - 6- oxo- 3, 6-di h
MINMRHSJBct@Naa8b)MAz dvtéﬁneer&da%e%trohﬁbtéeammﬂ AVANCE DRX-
8-pentaenoic acid To a solution of 225.4 ng of
400 wWithBhedB|ldRiBgl xerbiE) shils-(6-ihypno)y-ig,chiatofrin as ejvent — d1 (CDCI3-

1) refrBage 21137 88 ayetisiai af 3038, 580 de T B B 97 (@, S =65

i 1.5 hhofometha eqfnt = at
Hz, 3|&}f q grsadufje TesagEOgHy golsatgﬁjtJl 0265 AL 3Hg ﬁOI@@eG 20 Az, 3H) : 1,32

(s, 5"01 hVEKthszQI ®z3Hy), 1283 (mimastyedf 1H) ; Y 84 (s, 3H) 2,08 (m, 2H);

2:11 GRBHE: T B S0 PLEPAL BN 18 & 347! 28 m, 1h) 270
(m 16N DIgadinh SPRY 0B8R, RadsigTHEe2H) Thent sagtcp@ em(m \ZH) ; 5,00 (dd J=
is'stirred at a tenperature near QOC for 15 hours

4.0 anchéiD He, le)ut%diovOﬁt H 3004 Har 1H) ¢ 15,28 éhed Fah@0 HRe1H) ; from 5,54 to

564 @20 oR7SLRRLA = TPARE 1Al Bb g B Badty s e00 @ =

10,5 HAETHL08.02n(d; 3t=ed 55 Her 1HPABCRSI(drlessis: s Hy, 1#) ; 6,96 (dd, J = 6,5 and
tenperature near 400C. The so-obtained residue is
10,5 ariH)i-ed by col utm chromat ography on silica gel (20 g
Si2 15-35 mm el ution gradi ent nethanol /
d| chl oromet hane from 0/ 100 to 10/90 (i n vol unes).
ample®s containing the desired product are

ég\zs%%%&é eHn Bramir s of ST §2R'167 S BEPAR by roxy-

2% | | | f ]
3,5,7 ? 11“%@7&@%?@%&1&9{ gl'g é%[@%_%@%% }(lal%@gé glhydro -2-pyran-2-y))-8

oxo-nonhdetaaBEtthi2,416, @—péﬂﬁeﬁ@b -®idret hyl - 6- oxo- 3, 6-
di hydro- 2H pyran- 2-yl ) - %Hoxg nonadeca- 2, 10, 12, 16, 18- pe

nt aenoi c \/sép((jHare obt ai s a yell ow gl ass whose
char act es &

To a solution of 200 mg of (2-methyl-2-methyldisulfanyl-propyl)-amid of
(2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7,9,11,15,17-heptamethyl-19-((2S,3S)-3-methyl-
6-oxo-3,6-dihydro-2H-pyran-2-yl)-8-oxo-nonadeca-2,10,1'2,16,18-pentaenoic acid in 7.7 ml of
tetrahydrofurane and 3.85 ml of water, at a temperature near 20°C, is added 217.2 mg of
TCEP (chlorhydrate of tris(2-carboxyethyl)phosphine). After 16 hours at a temperature near

20.°C, the reaction mixture i‘s diluted with 30 ml of ethyl acetate, washed twice with 15 ml of
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ES+: m z=660: [M+H + ES :: nmz=658: [MH- ;
m z=704: [ M H+HCOOHV 1H NMWR spectra at 400 MHz
W@bttoaumw on a spectrorreter BRUKER AVANCE DRX-PDB200 (01328

water, hll?%f %‘lﬂ lo&wbége (fr\n%eqi Srgllafghéﬂg% |1%% %Ilé?eg, eQWC |%tFred glass and
oncgnlfl)?a]eétunaef ?ém%atméesmfe &@%mp&a&ﬂe(rﬁbarhmcﬁ T$1e|'50 obtained yellow

oil is pwfjfied by ealupen ciromaograghy @ilica g;eh@Sggj SiQ2 157’350}14!42 elution gradient

meth%@d P%’nﬁ%s&% C’wa@ﬁbfron}ﬂg%(t?; d?’g% (ll’;\ ]vgﬁggé%’)r)n %%tro;ns containing the

'deswé’d brddtﬁd érbowhce'hlﬁ)ated ntier rdduced préssurarat 4 Iempldrature near 40°C.

122 651m30f @ mepaptod-msth-prop i snitief (2] 0F 1,107, L)Y (R)-6-hydroxy-

35,7385 17 FhanstyPg AGp,00 Shghigrofo dinybig 2Hippran 2418

oxo-nonbdeoa2, B} 12 d656Bgeftaendid) acid,até@ obthindd =a¥,® welbw glass whose
3 (t, J =6,0Hz, 1H) ; 6,00 (d, J =

» 15,5 Hz, 1H) : .5,83 (t,
Chafaft?f!?“ri&afq{h%efo"@wm {d, J =155 Hz, 1H : 6,75 (d, J

; 6,96 (dd, J = 6,5 and 10,5 Hz, 1H) .
IE)#?'S? E% (2 Mer capt o- 2- net hyl - propyl ) -am d of ( 2E,

G_ES ﬁ12£-6136m18m£) (R) 6- hydroxy- 3,5,7,9,1
15, 17- hept anet hyI 2S, 3S net hyI 6- 0x0-3, 6-di h
SR ovFRa MY | y/a=658: TM-ARHCOORY
0X0- nonadeca- 2, 10, 12, 16 18- pentaenoic acid To a
sol ution of 200 ny of

1R3- Nmimsbeararet 590 dvibizl dbtayiedpmmraytpeammietef BRUKER AVANCE DRX-
(2E, 10E, 12E, 16Z, 18E) R 6- hydroxy-3,5,7, 9,
500 vmtm@qujlpymgaﬁg@rnw ol (@gngg)mg -mgtcﬂyq)rpform as solvent — d1 (CDCI3-

1) refel@iReat .ot B R B e b 303k TRl TR, Srlng o7 @ 4 =65
Hz, 3RNd 13088, = 75 wWaf 8H) ; at13(d,ehp &Stz eHr)lea[16ZQﬂCl =i6s5 Hz, 3H) ; 1,38
added 217.2 ng of TCEP (chl or hgdr ate of ; _
(s, 6H)ri b2 %ﬂwnae%ﬁ yHHoshhftte) 3H: 1 &5 (s PaBialY maasked, 1H) ;2,09 (m,
I i
2H); TR 217 30y oo T 1SR ERR A2 Sy Rrfg 2O tm. 14 ; 2,83
(m, 1B w338 (d, U5 615 HE, bIH) niron38 j6d do &7 Orgmin 2 ki) uﬁl&’b(dcatJe? 4,0 and 7,0 Hz,

H) ,];5;@1&@& @:Q{]‘ﬁ ﬁ% ;gjsﬁéf,g‘f;‘ﬁg? ﬁﬁgfﬁ@;ﬁﬁﬁg%&@%ﬁépamany masked, J =
7.5 aﬁﬁp%ﬂzﬂqm y%'é?(! 01+1| '§69%H€1£J edy *@yari‘cPHEfEOHz 1H) 6,00 (d, J = 10,0

t ogr aphy i'cCa
Hz, 1#&l) yt6, @ih(@rhdu@ﬁ Hzeﬂllramﬁ 04 (tip@rmraby mﬁaklaané =f6xﬁnlrlz./ Bd);6,75(d, J =

15,5 4.0 20 Ry D AR B unaer r educed

pressure at a tenperature near 400C

Conjugation of Antibodies with Leptomycin derivatives:

Conjugation of Anti-Colon cancer antibody huC242 with Leptomycin

derivatives:
o) : OH O

H
42 )J\/\/ ></
huC2 \N S\S N AN AN X g X

H
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122. 6 ng of (2-mercapto-2-nethyl-propyl)-amd of
( 2E, 10E, 12E, 16Z, 18E) - (R) - 6- h}/dr oxy- 3,5,7,9,1 1,15,1
wQO 200epigoet hyl - PCT/IB2007/001328

;_? dosf(tﬁf%negﬁé dg’d @nﬁé’t’e %ioég\ El%aqugéci%ﬂk oic!_rk @Yréglg?étl%()y ﬁmuC242) with

the cohipoumed oaSeX‘?amplel ewmisa@seprmgae(hé"r@rracréwrmi thSaereau0242 SSNPB-
the fallow ng Bctra: ES+: m z=614; [Mt

Ieptorggpm -of @/xgmijG ['K}pg.qwc A2 andibgdy mq_pﬂq@tgg_wthﬁ d molar excess of

re. SUFRER” bR ot SSNB PINAIRSHLIARLAL PIVAR 2 pyriayinio
butanoate)ahan anfivodyhtancehtrativaof Soingént in- 50 nIM (fabedSumddhosphate buffer
(pH 656ef St g.%e,%aggmﬁ7 &b% p’ﬁ\ﬂ‘pélf)%kurg/ o ngacetqmma) §fgr 90 minutes at

ambleJBt ze%lfngrél:ﬂizé,re.gw;e ;reajlc,tlég rﬁi%tu(gébwa@;l)én%nﬁ@%haﬁe;%%ﬁ size-exclusion
chron(astog@lﬁhy equilibrated, in3%) mM passsyi lmmpxalnmsphatq bmf;fekpl:ﬂ 6.5H)containing 50

mM Nféﬁ &nﬁﬂ\_/fgb“l“fx él"[le( %ogi’ﬁjd amt@ogé lﬁ_ﬂ/as aﬁsgygect mr}ﬂ and without
addmér\") of @n@céggoethanoﬁ »ahd Zde OT&’?%nedf Ft@”h@éLé °n|§r23§9rlcg)milthlo groups

mcorpb@at@dl—lzer axhijquyS AZB-fQId mdlaq: ek@eSs ldaf L eptdmycib:FH9 drdd per linker group

was a%af d £ l I’@n-kqﬁleed\] ant@oc{y gmp%slg2|_&1|_|7rm|_|’n|_h506rngbppt§(ssym phosphate
buffer=(p}¥. @5"|7oon1é"9ung QOOI%M CNaG]I 2 ]rlﬁ_bwﬁ E‘@TA“I'D% d?m@ﬂ'\fﬁécetamlde) The

partially maske
reactio wag—oolIom@dgszpe(qﬁr@phgtw@ngalyn@%onm) }emd lly-ﬂ-lPLC for the release of 5-

oo PR A 5 PG GEBA 4 i, e e
was ph.ﬁ*[ﬂe@”byl Seﬁﬁédé’)atG%Ss&er)@ldi drilecHromigesrapRy U 8359 @M potassium

humani zed anti-col on tunor anti body (huC242

ph‘osphﬁ@e bufipo(ptd 603, cordaiping &0 weld Naklhar EhETr AR he absorbance ratio at

250 R 608, L4575 SO RELAR "0 IR hoines antvosy

demonsteated thé uﬁdtﬁpamtlthﬂ}epTDmly&w dgroupdeiie S&yﬁgate Sresultlng in increased
(L/-sul fosucci nimdyl 4-(5-niro-2-pyridyldithio _
absor%@ﬁ%é‘a%%@ NEY- an anti body concentration of 9 mg/ i in

S TNREINE, ARRECE SUAL0NC LB RSB conisae
showed conjagatet peaks ant471492pd482 12 61489386, raadc’t4gﬁ60rﬂadtdmrcmrresponding to

h 2 I
1,2, 3, andloz{J reptomycmymcﬁegul%g?ﬁ(co%orsatgcli Egr Sﬁﬁbgcfy molecule.

Conjugation of Anti-CD19 (huB4) Antibody with Leptomycin derivatives:

Conjugates of anti-CD19 antibody (humanized B4 antibody) with leptomycin were
prepared with disulfide and non-cleavable thioether linkers. The first sample (-S-S- linker)
consisted of anti-CD19 (huB4) antibody linked to the compound of example 6 via the
disulfide linker SSNPB (N-sulfosuccinimidyl 4-(5-nitro-2-pyridyl-dithio)butanoate). The
second sample consisted of huB4 antibody linked to the compound of example 6 via the
maleimide linker SMCC (N-succinimidyl 4-(maleimido-methyl)cyciohexanecarboxylate).
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chr omat ogr aphy equilibrated in 50 mM potassi um
phosphate buffer pH 6.5, containing 50 M NaCl and 2
WOrMoEDTA09 The nodi fied anti bod¥? sanpl e was asseyeiB00td1328
' { ' t I
& h|9 - eq i 8rt|u afe5 hﬁ%% %NF@%p&?@ cm of example 6):
i ncor pofat ed per .a t| ody. A 2-0IHoI nol ar excess of '
L@pﬁ%{p&&l\u,v%/@l{ y Q
nodi fiked anti body sanpl e
phosphate buffer (pH 6. 5

EDTA, 10% di net hyl acet am de) The reaction was

4 g1 PhBORERIbEG S e d i 8 Toa 08 ThoBREx3hpt of SSNPB linker at
an aﬁtﬁ)%@ | ¥hc@htraliBhedr 8t SRl LHOEﬂmrpﬁﬁgﬁhﬁ%hﬁbﬁhaﬁehsuﬁer (pH 6.5,

re was purified by Sephadex si ze- excl usi on

contan:img)ﬁﬁth hialgy), anBbEwApcﬁ%\si;mﬂaQOdes fion fA0eminytes at ambient
tempdaftrs” ST e R0 s S was 5 sU G L SLfiafly 0628 Gize-excusion

chronﬁ&b@ﬂé@h? iB 50 fiM tgrtasklardphosshate biulfedypld BN sbhtairttlg 50 mM NaCl,
the i ncorporation of |eptonycin group in the conjugate

2 mM(EREA). tThl@ madified ra@abedv aa@M@m@ea%ﬁay@gommmndw@mut addition of f-

mercilostpaRPL aptrg BRI 16 dedechanil RsifGlivio prosps inporporated per
antlb&d%ﬂﬁ\g?-folé‘iﬁ&é?exéé&g@ﬁme&ﬂdg A L8amMplRb e linker group was added to the

corresponding t 2 , and 4 | eptomycin nolecul es

modifiedc antieadit éarrrpée: @thﬂumsﬁpl ibI58c M., P@@ﬁ?'UGhﬂh@ﬁpmte buffer (pH 6.5,

conta@ﬁ# ggﬁ‘@ &%¢Pgwg6?@&'y1 A:Lcﬁraw}%ﬂ'gf! na%’nghegeﬁéhg%é&ﬁfh was followed

spectsphiobstagtricaily 1394 pine)msisd bywaPeCpfoethe e’éleaséhofdﬁwkcfpydﬁme 2-thione.
and non-cl eavabl e thioether |inkers. The first

After pvegnight reactian at ambienicigmperatwe lrpmyxiure mas M %By Sephadex G-
25 sn;ré QE&HSIEE@E‘G@HQ&@% o 1@’?ﬁﬂﬁ’gﬁra§e Hidret NBHI6S! ddrfiining 135 mM

sSuccl nitm

NaCI)4 -KHe Riahiple Avay rashdyedi with Oértwtvaﬂmt eddditidre deﬁ(mmi'captoethanol and
anpl e consi sted of huB4 anti body linked to
determmesbt@ﬁwveﬂ axaﬁ@ne@l Inkerspehantirady ﬁiz@eem'Wd@F‘ ‘cbrgmstography (SEC)

i gy
analyé% h%}%ﬁ d;n Jt.'%mfef'c agltlg ¥<‘anecar boxyl at e) . HuB4- SSNPB

-Leptom/C| n Conj ugat e huB4- SSNPB- | ept onvci n of exanpl e
6) : 4 of huB4 anlbod was reacted with a 7.5-fold

AID % : SillhL d9er at an anti body

cqn@ent roatl on of 8 rTg/ m in 50 nM potassi um phosphat e

buf f ek H 6 5, containing 50 MM NaCl, 2 nM EDTA, 5%

p
di net fyl de) for 90 m nutes at anbi ent
t enpera %ivjz\reactlon mxture was purified by
NEL

MoA!
cont ai ni ng 50 mM Na

Sephadex G— %hum on

4 mg of huB4 antibody was reacted with a 7.5-fold molar excess of SMCC linker at an
antibody concentration of 8 mg/ml in 50 mM potassium phosphate buffer (pH 6.5,
containing 50 mM NaCl, 2 mM EDTA, 5% dimethylacetamide) for 90 minutes at ambient
temperature. The reaction mixture was purified by Sephadex G-25 size-exclusion

chromatography in 50 mM potassium phosphate buffer (pH 6.5, containing 50 mM NacCl,
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chromat ogr aphy in 50 nM pot assi um phosphate buffer (pH
6.5, containing 50 nM NaCl, 2 mM EDTA). The nodified
wa@paorhedy sanpl e was assayed w®h and without mddiB2EM01328
d i Ve
2 D72 PG R el AR e AEoPad A (o Sample was assayed
by adla_irfgﬁbd eUe’s ofxa disiol (fystdineyiang déteanimedl © bHayer3.3 linker groups per
|

] nker group was addedtothetm)dified anti body .sanpl e
antibogly. £\ 3dPIgi mplar sacess pbthes diugwheRIpRle: @ PELM ‘?%’('éﬂrg&mp was added
o ey BRI 1 98 ERT Bl groshate buer (o155
contaimireg 60 opkioNaGt 2 nd& BDT A 3tWPerdinetindadptaile). Ader plernight reaction at
i 5 %, o S, B SR SRS size-excisior
chronﬁs?%rfd 89 iRV 0SRIRD ’fRte Buffép (§H®5968ﬁtﬁﬁi%ﬂl3grgl,\/l NaCl). SEC analysis

e
tography in 10 mMMcitrate buf f er
showexAB% mongnied® amtibedyl ). The sanpl e was assayed with

nd w thout ‘addition of. [?:nerca anpol o .
iess ArereamelitabelBissor o AREEDIRE) JER SERG yapigmyein conjugate
showed Z6njeisateiséaits S4B E80a48BBY andE@6588ad atidnscaihedidmding to 1, 2, and
95% nononeri ¢ anti body. HuB4- SMCC- Lept onvci n Conj ugat e
3 leptomycigmetechiesdneprPorigyd peaantibady awlegule. a 7. 5-fol d
nol ar excess of SMCC |inker at an anti body
concentration of 8 nmg/mmM in 50 nM pot assi um phosphat e

Bioldgical pesufitss, containing 50 mM NaCl, 2 nM EDTA, 5%
di met hyl acet am de or 90 m nut Es'eat ampi en

f t o
G\Rjaxiciiyy pyaluatien )rfa‘aet heB4m NG Pdepiemysip qui gxapple 6 conjugate on

e L-2e-\e i [ . i c g egs
RameSSRINP Kn dRoSh e 4E) HUOU SEHRL VR Bl WT vty
assayNaBGow2dmiCEDVAjuesTioé mdnber1®t Mabednidde grtipsM, respectively, thus

i ncorporated. in the. sanmpl e was .assayed addi.n :
demopREauts e Mg APeCySDRP R} Sl Sie BRI g TanjiBody conjugate.
3.3 linker groups per antibody. A 3-fold nolar excess

of the drug of exanple 6 per nul ei mde group was added
Gytotdxécityoenaluatibnaof theoblyC248SNEB-leptopiyein phegampla 6 conjugate on

oLk gb TSN AR SN eSSt S LTS o vatve or 1.3
x 107"ONEAAH $BL0 RQG@tMPﬁésﬁbcﬁ\F@i’ﬁ(‘Fﬁ tgnperature the mxture
was purified by Sephadex G 25 size-excl usion

chromat ography in 10 mMcitrate buffer (pH 5.5,

GERRe Pelhut Tl dy A L BlEBRS EYS) SR TEIeIE 1g in the present
disclo%ﬁé,%@%@étﬁﬁb&Lb$4wﬁMECdr€ph@r@b8i Ba€®nhogpoeatelomedheir respective
conj ugat e peaks at 145138, 145860 and 146566 dalton

entiretigs P¥IptaiANeRy to 1, 2, and
While the invention has been described in detail and with reference to specific

embodiments thereof, it will be apparent to one of skill in the art that various changes and

movdifications can be made thereto without departing from the spirit and scope thereof.
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3 l'eptonycin nol ecul es incorporated per antibody

nol ecul e. Biological results: Cytotoxicity eval uation
W@booa/1mIBA - SSNPB- | ept onyci n of3kexanpl e 6 conj ugelt/mmwmmszs

Ranmpbs (CD19 anti gen- posnh\@lA HL60 (anti gen

negati ve) cancer cells by bility assay showed

| C50 values of 1.4 x 10 9 Mand 4.2 x 10 9 M

respectively, thus denonstrating the antigen- sgeci fic . ) )

c¥t Ot lepfamyeini derivative qomeprising gnlinking gieup s@pable of conjugating said

t axi ation of the
Iepk”ﬁﬁgéxgﬁgémﬂgx%gﬁ%@ﬁ@ﬁ#nggggtganple 6 conjugate on COLO
205 (CanAg anti gen- p05|t|ve) cancer cells and A375
ceIIs showed |1 C50 val ue of 3 x 10,10 M and >5.
P NepkayeRt AgBYaHve( ;aicaor g  tee Ctaiim 1paw@ﬁf@naﬁa'd linking group
een referred to in the
compﬂééﬁéﬁﬁwgﬁgm#§§%¢@QEW g‘?ggch|ngs of which are hereby
each |ncorporated in their respectlve entireties by
d&gﬁ%ﬁ‘t@ﬁy% I{jﬁrly%tlpvgr%qul nvgé}%llg?gﬁgdmf gr d scr nfesnvapve is of formula
(): thereof, it will be apparent to one of skill in the
art that various changes and nodifications can be made

thereto w thout departing the spirit and §gope

t her eof “ECAPNEY 1X a
I i nki ng group cap J ept
derivative to a cell binding agent : cbh ~o

derivative according to claim1, wherein satd |inking
group conprises a thiol, sulf'de or disulfide-bond. 3.
A |l eptonycin derivative according to claiml or 2 ,
WheréMlereln derivative is of formula (1): (I) wherein: Ra
and Ra' are Hor -Alk; RL7 is alkyl optionally
Ra ansiuRa'tareut ed -Akk; OR, CN NRR , perfluoroalkyl; RO is
al kyl optionally substitut ed by OR, CN, NRR,
perfluoroal kyl; Xis -O or -NR-;

R17 is alkyl optionally substituted by OR, CN, NRR’, perfluoroalkyl;
R9 is alkyl optionally substituted by OR, CN, NRR’, perfluoroalkyl;
X is =O- or —-NR-;

Y is -U-, -N‘R-U-, -O-U-, -NR-CO-U-, -U-NR-CO-, -U-CO-, -CO-U-;

where U is chosen from -Alk-, -Alk(OCH:CHz)m-, -(OCH2CHz)m-Alk-,

-Alk(OCH3CH32)m-Alk-, -(OCH2CHz)m-, .-Cycloalkyl-, -Heterocyclic-, -Cycloalkyl-Alk-, -Alk-

Cycloalkyl-, -Heterocyclic-Alk-, -Alk-Heterocyclic-;
Where m is an integer chosen from 1 to 2000;
Zis -Alk-;

nis0or1;
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Yis -U, -NRU, -OU, -NRCOU, -UNRCO, -UCO,
-COU ; where Uis chosen from-AIk-, -Alk(OCH
WQaH2N44709 - (OCH2CH2) m Al k-, -2 k( OCH2CH2) m Al KET/1B2007/001328
-(OCH2CH2) m , -Cycl oal kyl -, -Heterocyclic-,
- Cycl oal kyl -Al k-, -Al k- QICI oal kyl -, - .
T repré®ints ec ¥cthic- ﬁbi@oﬂngﬁﬂéub@&h%ﬁbl R1 or @Ry, avtieret RY represents H,
i nteger chosen from ; is -Alk-; nis QoM ;
methyle@ﬂege/ﬁtoglwl aptionaly spbsfituted; anyl o foﬁ,tprcmy@hc o TAcepre&ents
or SR-i, wherein R represgntg H nethyl, AlKk,
Cycl oal I@L(Z) optiyonal |y subkti
het er ocyclic, or repr egen :
XYZ,naredefindsboveg , R i N
different are H or alkyl; Ak represents a linear 8r
branched al kyl; or their pharmaceutically aB&eptable

‘wheré:‘alts hydrates, or hydrated salts, or the pol ynorphic

Crystalline structures of these conpounds or their

Ra, RNtRtRIRY,90MErE, n aacdeficbas dbagd;er eoners or
enantioners. 4 . The leptonycin derivative of claim 3,
wherein Ra is -Alk, and Ra' is H 5. The | eptonycin
) o ' laim30r4,vvhereinR17is

R gﬁdﬁ\éa@/&ﬁe ?I %ﬂ% g‘gn?/{:?ngderi vative according to claim
3, 4 or 5, V\hereln RO is alkyl. 7. The leptonycin

derivative acco d|n o anyone of clainms 3 to 6 ,
Alk represel)is, adinear o %eﬁjl‘?él?ﬁept onyci n derivative
according to anyone of clains 3 to 7, wherein Y is -U

9. The | eptonycin derivative according to anyone of _
or thest ahanma&:etuﬁcsljy abeeptablelsalts, hpdiates,cor I"thrat@saltg‘ajrrthe polymorphic
ivative accoydjng to_anyone, of cl mtho 9, _
crystafils o USRI Pb BevPn e BRI anehe e 10RUG!  tsomers,  racemates,
diasteérbbitlerd & edastidragisonyci n derivative according to
anyone of clains 3 to 10, wherein T is Hor SR-i

wherein Ri represents Alk. 12. The | eptonycin

choltie SR EmPEr ARy S RRARLE M{%EWRQ i eéﬁgf%g A

10E, 12E, 16Z, 18E)-(R)- 6- Hydr oxy- 3

5. The leptomycin derivative according to claim 3 or 4 wherein R17 is alkyl.

~ 6. The leptomycin derivative according to claim 3, 4 or 5, wherein R9 is alkyl.
7. The leptomycin derivetive according to anyone of claims 3 to 6, wherein X is —=NR.
8. The leptomycin derivative according to anyone of claime 3to 7, wherein Y is -U.
9. The leptomycin derivative according to anyone of cl.aims 3}to 8, wherein U is —-Alk.

10. The leptomycin derivative according to anyone of claims 3 to 9, wherein —-Alk- is

a linear or branched C+-Cy alkyi.



7,9,1 1,15,1 7-heptanet hyl -
9((28 38) 3- net hyl - 6ox03 di hydro- 2H pyran-2-yl)-8
wWo oooonettedeca- 2, 10, 12,16,1 83 ent aenoi ¢ aci dpPCT/IB2007/001328

?EB‘E) ri% - ’ﬁ?@?‘ﬁ%}“ \)g %%grﬁg %qu ep%' am éf;iEle, wherein T is H

or‘SR&-WIﬁé’:‘éirBB) faareeemyslAIB 0xo0- 3, 6- di hydr o- 2H pyran-2-yl )-8
-oxononadeca- 2, 10,12,16,1 8-pentaenoic acid]
(2-Mercapto-ethyl)-amd of

(£, 'ﬂf@gi%ﬁﬁnig% %&ﬁa@?%d&%’dl g)fo %r@oﬁe%féh% éée&ﬁ% |ilaims chosen

hept anet 3- net | ydro
from:-pyr an- 2- yI) 8- oxo- nonadeca- 2 , 10, 12, 16, 18- pent aenoi c

BB PR N 28 A 2B TH M Ry Sckyorony: 5.

7.9, 1171®qvtr%ﬁéméthyl€19(((2”§3%§)3 ﬁremmlfatbx&?m&em%dﬁs dHOMABR-2yI)-8-0x0-

yran-2-y!)-8- o0xo0-nonadeca-?2, 12,1

nona@c e&]ﬂ 8o &1&me@taen0|c acid

ey %E%?@%z%@? Y B PAON2 188! ) E-hydroxy-3,5,7.9,

.15 1.718epgtareetf el 28] 35) B-tietiy 1 35bx8-3@dihidr 626K Byran2-¢i) tB-oxo-
1 dr F.JZtH- yran- 2(((ylS - 8- g&oﬁ;ﬁongéeca sz"B 1 29&?{ n2-9)'8-ox0

nona e?wﬂﬁéﬂd%@tﬂ%t genoigagidht o- 2- et hyl - propyl ) - am d of :

%@C’f@?‘h Sl art Rt (26105, REJPAMERR CEibd S 8 701, 15.17-

heptaty\éltrwl-z&@zsaﬁ)&mah)ﬂé oxe-3rddiyeca2B-pyrani2yl}8-dxo-nonadeca-
f) %aenm c acid or their pharmaceutically acceptable
2,10 1@& RANReNASaclYy hydrated salts, or the pol ynor phic

. C@{na.lgggar@ LeHpag Bf (deeoe CRTREHGE). ) Blljdroxy-

r'acemat es, 'di ast ereoners
3,5,7, @nam5 dﬂmeptamemym 9-4(2) 88 - Brmdthyl-Badxov @, 6edinydrgpa2 l-pyran-2-yl)-8-

oxo-nGadae e df G S -k ”de;aqugg"acl;;r”ﬁ.eﬁgt?o°2ﬁy8rne”‘8¥ °
ﬁfzhmem)ﬂszeﬁﬂeﬂgﬂdik@wa"@l thS m@d bf (LT OE AT {67 ABES- @Rfe -hydroxy-

I nki ig grou g myci n derivative conj
3,5,7,91 1c15%1 ?nhemamhtbvbmr(@@ aSk8tethiyh8ioxyp- é,@emh)sdrar%l-l pyran-2-yl)-8-

ant | bodi nment s t.hereof.15. The | eptonycin

oxon§HdeiS 2D 1o dBHER AP ERRT 5 o 14 whor ol said
(QJleKr%ép&QEﬁﬁém%pl@pyf%arﬁlﬁ of$26; 103E 2B, 1626185')%3 -6- hydroxy-
| ep tonaqm n derivative cong ate of claim1

3,5,7,944, &8, h7 -heptemethyk i 9-((2S, 35)-3-methyl-6-ox0-3,6- d|hydro 2H pyran -2-yl)-8-
oxo-nonadeca-2,10,12,16,18-pentaenoic acid

or their pharmaceutically acceptable salts, hydrates, or hydrated salts, or the polymorphic
crystalline structures of these compounds or their optical isomers, racemates,

diastereomers or enantiomers.

13. A leptomycin derivative conjugate comprising a cell binding agent linked to one
or more of the leptomycin derivatives according to anyone of the preceding claims through

a linker comprising said linking group.

14. The leptomycin derivative conjugate of claim 13, wherein said cell binding

agents are antibodies or fragments thereof.
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conprises said linking group linked to a function
reactive towards thiol, sulfide or disulfide. 17. A
w@barmegeut i cal conposi tion co%?prl sing the | eppOIMB2007/001328

derivative according to anyone of clains 1 to 12 and a
pharmaceutically acceptable carrier. 18. A :
phéur Wheelelplt@aycmodam&atlveomrqogaw of rogmtrhd3conj1ulgawleerem said hnker,
accor di nyone of clains 13 to 16 and a

COMPR$RR A %Sgrﬁr%ept able carrier. 19. Use of a
IeptorTyC| n derivative according to anyone of clainms 1
to 12 for the preparation of a nedicanent for treating :
ca&ciéhe l@atomysin derivativengonjugateacicdadn i, t1# anyidnahefrein said linker

3.to 1 reparation ne

compias Pk Eonpdinked to B ERGIAL i 1yl Bl or disulfce.
conmpound according to anyone of claims 3 to 12
conprising the step of reacting correspondi ng
c brph phasmetetitigahgprpositiongamprisging the %ptcrmysn derivative according to

anyonf o1 ek 1 W A2 #Phaffiacelfbaly sReertabe ol o' on°

of a conpound accordi ng to anyone of clains 3 to 12

where in formula (1), T.is H conprising reacting
 cHBrAhennrsguiicahseniResEon: eamprising ithe gesjugate agcgdmg to anyone of
: eag%ﬂ of disulfide
clalm%g%ggﬁ%%{ﬂ %?ggg@geéﬁgt?carlz%%%ﬁ%gh 0 %r'di nrer conpound
accordi ng to anyone of clalns 3to 12 conprising the

step of reacting a,correspondin ound of for
(19 Usetaf & lertp Agrivaf ﬁ%ﬂﬁ@go O ABYRNE a)f(q'ws 1 to 12 for the

prepa'F%on 674 Riedti %rﬁgﬁtnf‘ohré'éhﬁée&ngé Process of

reparation a conjugate according to clains 13 to
16 conprising the step of reacting a IeptorTyC| n

20kdS pER EBI{THR Mer B ehiaiopl SBIREE 43Bria Ppiie Breparation of

: amed@éﬁbhy@rq,@%hg%aﬁ@é,d l'i nking group of the derivative,

so that the defivative and the cell binding agent are
i nked together via said |inker conprising said

L eRe35 o ekt ol R KRR Saihd o BhfbRR & claims 3 1o 12

comprising the step of reacting corresponding compounds of formula (1) and (ll1):

OH O

(1)

T—8—(Z)n—Y—XH
()

wherein Ra, Ra’, R17, R9, X, Y, Z, T, n are defined as in formula (l).
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conprising a function reactive towards said |inking
group of the derivative is obtained by reacting said
wa@edoh/1bi7ngi ng agent with a readent chosen fronPSMIR007/001328

ﬁmﬁacelsgﬁ\/g{épa%ﬁ% o?'aﬁcoﬁ%uné%%ording to anyone of claims 3 to 12

where in formula (1), T is H, comprising reacting a corresponding compound of formula (1)

where T is S-R1, in the presence of a reduction agent of disulfide bonds.

23. Process of preparation of a dimmer compound according to anyone of claims 3 to
12 comprising the step of reacting a corresponding compound of formula (ll) with a

corresponding compound of formula (1V):
HX-Y-(Z)n-S-S-(Z)n-Y-XH (V)

24.. Process of preparation of a conjugate according to claims 13 to 16 comprising the
step of reacting a leptomycin derivative as defined in anyone of claims 1 to 12 with a
modified cell binding agent comprising a function reactive towards said linking group of the
derivative, so that the derivative and the cell binding agent are linked together via said

linker comprising_said linking group.

) '25. The process according to claim 24 wherein said modified cell binding agent
comprising a functionrreactive towards said linking group of the derivative is obtained by
reacting said cell binding agent with a reagent chosen from SMCC, SSNPB, LC-SMCC,
SIAB, SIA, SBA, SBAP.



