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WO 2007/ 1447091PCT/ | B2007/ 001328 LEPTOWCI N

DERI VATI VES FI ELD OF THE INVENTION The present

i nvention relates to novel gt onycin derivatives and
woaborifer apeutic uses. Mre IOeCI fically, th@as007/001328

i nvention rel ates tLCEFB"F’dﬂ? |§§r| vati ves
Ilnklng group

which contain 5 a nolety that can be
covalently bond to a cell binding agent, and the
r ugates conprising said | eptonycin
FEE@g C{lﬁiﬁﬁ\r}ﬂ\/g&ﬁ@&] ia a linker to said cell binding
aghe tpressat dhveotipo gakes. for nwaléepstbmyapedﬁrwatmyahs their therapeutic

bl e -of. bei
use PR et e b fiatBs o, hetel BEomicln etifBaqunich contain

a Rt inkid gFAPGREINEh B EblaientyEDBRdON a cell/mindlng agent, and the
red which are directed to t

reports have appea
corf?wwrrqqgorwgatagﬁpwaﬁm $Hic [FPITRGET sﬁava’f%fﬁttrqs@dva@r lipjer to said

I i Sl corifligatés pioVide HLRPEARY HEEAHIS Tapafle of b tivated
ce 189“2*%6 (C Vo rﬁ\fg SF:’L '7 G%gse et@%‘ Iaﬁ _I_eo eln activate

andnpiggsed ﬁpqu aza d@hver@ Q) slaecgﬁc &l popylatipns i 2 tasgete n@anner
in Antibody Mediated Delivery Systenms, pp. 1-23 (J.
Rodwel | , ed. 1988); Pietersz et 15 al, in Antibody

BAQI@@RWD@TH@HNVEwﬁ@NB pp. 25-53 (J Rodwel |, ed

?k re&ﬂ{g)ha\g% %e?rgﬂ‘ v@ﬁ%ﬁv\gﬁdﬁtr&g& %g'% %@t@ ¥f tumor cells with
mortaokmel snt:ubd&-d(agumnjug_ates {Selaigt Ehnrgdmnmpcq:ﬁggamﬁ pp. 189-216 (C.
Voakh #5199 osdptet Bf Tordieailor, B 3. ipdiG! 8a. 1989 Disner
et akvit iAoibody Madiatéd DeliverptSystesns, ppCarRlef). Rodwell hed.24988); Pietersz et
o, i MG NPT LOR R PP maoRn. 2Ry Bo et gBey: Bumol etal, in
Antuﬁb@;gmméd Lelivetyhsydtermal pp. SRFOQUURDEWSY, SOXTO88Y GLA, Pietersz &

KK BB oV QB R TOCA ik SRefing] Al Delvery Revs,

89- ﬂﬁﬁ(ﬂgggw W]Rt Bﬁatﬂér & Rad.etha®fin m«ﬁtlcﬁﬁcéfoﬂﬁérhtgnﬁbntiers in Cancer
sone cases, the ‘drug nol ecules wer

-Chqmqm@r@py,(ﬁ}%gS%nﬁpgogwnmlgaLﬁe'g@st > laPlima et al eds, American

Garnett et Cancer” Res _ 2412 &
vinagglingwa vinblagtine2 3melghelan, | mitervein | Gamuetdenaabucid 1 -@dcheamicin. and
mayﬁ&ﬁ%&%ﬁsﬁ gc?ﬁ?ab?mﬂgat%r{igé vgﬁ%tyoéfg@?ﬁﬁggg_é%c?&@l)antlbod[es:“m
son(el @86¢s, thendivg moleaulesamm dinkedn toPther antimidy PR%e@dEs through an

inteﬁ%%ggyg cagri]é rgﬁlg\glglfa s"ﬁlch g@ﬂ%f%uﬁﬁ iggﬁ%%(aetdéi gtil%Cancer Res. 2407-

2410.($926); BAKSWA 288, QSSI%)C)&[ Iramupol {myhutoter 84e881(1986); Endo et al, 47

carerd g 124030 ({feohy Aran(FiRine ehah2 Ajek Blgpem. 2535 (1980);

Martdfi &4)4l, 35 ukiasteers! Pﬁhrm&%l Brgo-291 @w&&f Dillman et al, 46 Cancer Res.
111-116 de arra inkers is_no

48%&14@%@6» 393 tsngv@,eé,gg,sgtprgﬁ rg;t}'ﬁgeq Sci. U.SA. B276.8280 (1988)}, or

polyJRTHARE 8EH @ésl@‘aa étQﬂ'WU”&a@%éh&'h@s%V?@‘l-?zgwgazt) Kato et al, 27 J.
non- cl eavabl e | i nkers. Invtroze%toto WO

Meg.dohrem 4165035 180E (1 P34, 4 suriasizet 26 243k 4 Cﬁ‘aﬁﬁé\ﬂéﬂ -118:7885)}.
reye tg u 0 S r @by
[ ACUBE bR SRR & UAoGOAIRUES GaTELY BN of suoh
immumgnjuyaﬁes lnawdmggﬁbmvawatanﬁmwmlaoww dh vitro cytotoxicity
drug nol ecul es are rel eased from conjugated anti bodi es :
are very inefficient. Early work in the area of
i mmunot oxi ns showed that conjugates forned via
di sul fide bridges 5 between nonocl onal anti bodi es and
catalytically active protein toxins were nore
cytotoxic than conjugates containing other linkers
{Lanbert et al, 260 J. Biol. Chem 12035-12041 (1985);
Lanbert et al, in | munotoxins 175-209 (A. Frankel,
ed. 1988); Ghetie et al, 48 Cancer Res. 2610-2617
(1988)}. This inproved cytotoxicity was attributed to

Chd Eﬁréﬁ?ﬁ&?Wof}aC%ttﬁbm@ﬁh?d‘s@u%h%‘é‘}ﬁetﬂ&ré%térﬂéﬂﬂé’rﬁ&?n doxorubicin,
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15 al., 93, Proc. Natl. Acad. Sot, 8618-8623 (1996);
L.M Hnman et al., 53, Cancer Res., 3536-3542 (1993);
and P. R Hamanhn et al, 13, Bi oConjugate Chem,

vﬁ@zﬁ)@/ﬁ&%z)} Leptonycin B: 2 is a natural perapseinoiss

tests, Ijmc%gél%l )é_aLv%%\?éa? %gﬁ%?@;gg%giygc%an é’te(s)rr?:l?elg%ﬁ‘ﬂi/é\f:edthe same

cytotokinpaténedasithedrasesndonjugatedsdiugeriihig hé® suggested that mechanisms by

b S S RSN AL L ) . ar

workl %8 the 38da3 bf n’ﬂﬂﬁnéﬁﬁms%dﬁ&mlcﬁﬁﬁgﬁté@)forrﬁed lvhaed[su!f de bridges
nol ecul ar, | i bitor

B h
betae TRHESaRA Saiibedics aBd betvteaf actifReptel) (ST fRore ovtotorde

thanPédrjiddted BSntammgeaaheZﬁnﬁérgr{ﬁémﬁaﬁ Ie@ lal ca‘so 3. Bioh Chem 12035 12041
proteins". At the cellular |evel n}/m n B act

(1985arb%mbw§ el |'§ IBMyneEoXing, 1 6$—2PHéAefr%er& & 6@&%&@'&?“9 et al, 48
Can%%teR%‘%l '26% %?7 (8585 Sehigt infroveSepblbs(ity @@%ttnﬁuted t6 the high

However, 1ts extrene tOXICIty t owar ds
nntranaunm cqwe@trat@ eiearusad @ldathigne contriptingdp dhe @fficientzcleavage of
S I
i%@tﬁ ﬁﬁﬁa ﬁfe%h%&?‘iﬁ bafrg.btsgy ?Qﬁ'ﬁ%@%’ﬂ gﬂl?@%éﬂuh Riaytdnsinoids and
calldheptrmmomeredbeﬁwstt examples wh hihinh eytotaxiaydiugs tbaet hed bepn linked to

mondSeF AL T AN A6y cont 508 e rove e

showmw @msslasls)h@h poighoy in viroiamdvexceptioret mntitutrion mctlvltyang'tuman tumor

cond SIS R i\ Eoh S, 34 b AUk DRGSR rsm2y €. L et

al., D8WEFocs Wtk Mcad! Sxl..c8818- 8623 orats); L. ddihmaneett 4li, 63, Cancer Res.,

s598380 (B R ER HA 'S P S ChoP LR Sty

cel | -bi ndi ng agents that specifically target tunor
cells, with a viewto display high target-specific

LeptoptisinRiici ty. SUVMARY OF THE | NVENTI ON The obj ect of
the present inventiomH sgto provide |eptomycin

derivativeg. gr Qup_{ hat can
be coval ent |

correspondi ng§ c nJu ates conpri
derivative bond via a linker to said ¢ Il

bi ndi ng
agent. Sai d conjugates provide therape i c agents
act

s a Gl tedle FrgRRNT Rolafel fiim SRl B3 §8p ), 3 HadtediB s 4771070

. andF@Sn'-EYQZ 52 Okt deis ér€g:ﬁallyt ibentifiedhas) acrevat &ir ssodaning fdryanti-microbial

actl?it?yta? %,lgtgglquﬁl Iet 4 ffg Sn%l %éﬁ&rﬁcﬁ%%%rencﬁpomgama et al., J.Antibiotics
1985 O8BBY iy -£39 éﬁtﬁuemmmmmeﬁ ArengifiRfboular wepu@mbﬁuycm B acts as

conjugates in which cel | b|nd|ng agent i s |inked

an @h@lt@f ohﬁ}eenleﬁieqrwp@wss@mgéc& ahghi @§E’|‘°‘rtt°|3ﬂ¢eﬁfif¢‘¥5ﬁ the nuclear
trangﬁcktu% Bld‘cﬁ%oap%féfrﬁs” 'A‘]Cthé' ‘é@litﬁé‘rt lebQdicBondRth B %@&W‘éﬁesﬂng cells at

i ntterf erons hok I nes, Vvitamns, hor nones
the gnd of theBr andc2 phasesn tha@@utowelal(Kal@mgt ali, Syathesis 2002, 8, 981-

100%?”H%W3\1&9 its! ‘éptrg:gecl%QicH? Abardy TndthRQidH QUi ?glamamoto et al., J.
Antibiotics 1983, 36(6), 639-645) made its clinical use impossible. l is thus highly desirable

to reduce toxicity of leptomycin derivatives towards non-targeted cells.
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The cytotoxic conjugates can be used in a nethod for
treating a subject by adm nistering an effective
anount of the above pharnmaceutical conposition.

w6 s@RhAlis@ to the cell-type t3 which the sel agir8f060001i328

bml%'é Ql?tﬂ:t eficAEs of q@ﬂ%n@cﬁeﬂéﬁﬁg%éu@ﬂ rbeeag?ééély improved by

VIivg, ex vivo or In Vi di'se
charngied mhe;n vivo dastabplhm tl"lrdmgrt tang&taérdelmérynlnnlheﬂﬁk!ond;ﬁepfesultlng in

i lowq?ﬁ%e{ybtpék&gtl ngeg?(g Hsy%gogﬁﬁ\éls @wgﬁ éys eBI‘JJﬁ,]@ Ig gﬁ@er to achieve

this 'goal, Ith& @resent invdiisrs Hdver corsidered (pwepmﬁhgl e lﬂyat@s of derivatives of

Iepttgmg&r\l/ %t wi Zq-,q IF%@S ra%&H%e&ﬁL sB?CI&ﬁﬁyt a[gg%?(;“mgb cglls, -with a view to

dis H 1afactiplecific Reiotskicgent . 30 BRI EF DESCRI PTI ON OF
P_I?E'Eﬁ% Cafﬁ{E p'e Flglgure shows the in vitro

cyt ot OXI city and speC| ficity of the conjugate huC242-
,@@hg ﬁ-tHETEﬁy N Vvative of exanple 6. WO
SU 07/ 1447094PCT 11[?2007/ 001328 DETAI LED DESCRI PTI ON OF )
THE objesthofithiepresent inventinreisda provide leptersydia derivaliyagl which contain
: t I iy e .
a Imk'ﬂg gqga(p? dﬁtgﬁé eat%dv\éﬁltly"ﬂgﬁé‘ tcﬁ%qieﬁe%r i Jé% Pgénté%: | g%cglérpespondmg

conjogatescdmctmsmgas:alddepiomwmpdavaﬁvewmﬂawg|mgnkderetoi said cell binding

agef, ¥R ooPlianit prBfict hitePOuHetat e Mo ol pnc released
in viV@,Xfitcr(d _tlgfliv:euemmspemfg:ectdobdpuEMBS in artdrglza_daafd:marnweﬂn orcller to further
enhqs 2 e%gﬁ?lgﬁg@sﬁﬁtqqggna) gai}gﬁyfmreaglyc %B' %’%nﬂ&esinﬁgguded into the
lmk;ﬁ@gw(@tltves V\/PI ch corrp{| se a | hnkl ngt grOU|to for
co ation o onyci erjvative to a
hédp%@pg% of t ﬁgn\{q RN %nd:}eogﬁpdclgncyégﬁpgqunygates in which a cell

blndﬁ\@' NGV SRRty TRk SDRAGRY of HEEchpbirE &F PePpreSentSiAdention. Cell
f or conggatl on to cell binding agents, and preferably

bindingmagestss el Antbadies 0and nigpents s thereefe inlsrferans) elumphokmes
vntarhﬁée'hﬁnhghééebﬁﬁrQro%‘i“?actors PHérnﬁ@éutRfa?‘Hoﬂ‘bb%%Moﬁ@%ntammg such

shown that the |Tnkage of highly cytotoxic drugs t
conjlgated ek alsopsevided cl eavabl e 1ink, such as a disul f| de

tbﬁrféj gﬁ?éﬂé ﬁ%w@@tése' SBe Ofisddlih Ya AREINGA eruﬁeétﬂ%' q.le subject by

conj ugates are cyt ot oxi.
adménistedieg ap mieclivec ameonkof the abWe ﬁha@ha@etércalacbommmon Accordlng to

the @ﬂggé ttggﬁ'lichltﬁ% g?%;éﬂefdl%?? ?q&gygntabﬁﬁ@s{" néaq{yF;ﬁ%ea ??nay be treated

eithér ia 08,0080 vandrin 417!5 89:2') dlséaseshmlpdaéeneaneMEdmeatment of many

Inventors esc the t hesis of |eptony
incly o, GaRAE %o ClE G VTFEO TG, RARSTTo% of G oty . breast, colon,
progmgolqumplpaaababomcememd for msasuremsnt of the in

vitro tOtOXICIt e0| |,cit of ch con a
TS, e HroaoviEhe omies dssurtiescuhED atasrhl T e targeting of

‘ spe@f@eéur@PéQByaieatnaeﬁ@eﬂugaﬁbnat%rgp%cmcrc%ﬂvomamOagém

elimnation of diseased or abnormal cells that are to
be 20 killed or |lysed such as tunor cells, virus

BRIEP;%\‘% S; P?\FOFP@I-FE‘ PREGRBI sM | nf ect ed ceI |'s, parasite

aut ol mune cel | s@é cells that produce :
aloigureart smm dhg in adire watodexicily| #ra (sprodeity ol dhe gnjugate huC242-
Y host di sease), or any
Sspgfil‘%p{oyﬁﬁ%#a&ag{é%gégz%?mggnor mal cells, while
exhibiting mnimal side effects. Thus, this invention
teaches the synthesis of |eptonycin der| vatives that
can be
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25 chemcally linked to a cell binding agent and that
mai ntai n, upon release of the protective group, the

hi gh cytotoxicity of the parent |eptomycin

wie bdovalsrpses. These conpounds 4hen |inked to magkdrmo13s

. i.ndi [ ells to which the cell
DE%'Q%PR%%@R{T@N%E%W%NW less toxic to
N bwsgﬁtinoahtbshhéllé foend Iﬂmhyéclrddemmtles' adiohf arelvapable of linkage
I avention T t Ci i vatiyves cording to :
to e BGineCRIATS HPEFAYORE OTAPP dls STPa Ry o a5 eroved by
cha%n%‘im W) &b Ielisthilgticihethi taﬁgett@d dehriry opitsli uagvawe@tto the tumor
007/ 1447095PCT/ 1B200 OO%ﬁF Accordlﬂgy
site,Jegdlting in e itexcity: Péﬁﬂdﬁﬁﬂ@? ifsppp Andagnce %rrsws mic toxicity.
”F\”J%‘?&ér & éch?evbeﬂﬁé:’%fa'l ntﬁea'?t\le\ﬁtﬁ ﬂﬁ‘fthe@ﬂed 'éxgﬁbl%ﬁ'?%ptomyc:n
et al Synt hesi s 3,” and i ncl udes
derlvaweawwmgomlma dgking pmwf@r ﬁomugat@nl @‘ﬁhg tgRiomyey derivative toa

cell B?Hd %’qééiédt Nehe Eﬂlhigﬂﬁ@ ScanEdhia Qﬁ d [?JI m? e&BP'sA?acgr The linking

angul I NS SucC
groub lsD,!sa'é fok aeugaat;an tqsq:ell kipdiop ag&ntSn and @pef@rahh.anomnses a disulfide

bonﬁ ég? @geﬁ&t Qatllléggf‘%'r&n'ﬁnoéth bop Derivatives of

are pre In order to
| §t hastprevidesly been sbowvn thatctbel lmbagml phbighlyentotoxkicedrugs to antibodies

i RS B 54 S S 5, B of ) acve g

inside el call| and tht zkely eoﬁjugﬁteafar@cﬁbmid‘ inckn dnctizen specific manner {R. V.

J. ci.@'pga'tfjaibéqo@aﬁgér'gﬁ kpis %ﬁ#’giﬂ%e/ 1 cg]%gﬂ%t &) 55 Cancer Res. 4079-

.408@qw9953a§ﬁdlwsl Pat. gﬂwra 208,020 afé 54 A5G0} a tr% gregem invention, the

The derivatives are rl&)ar ed so t.hat thely cont ai_n ﬁ
lnveﬂmréldysws@e@@&wth@é'ﬂqf tormycin dsrivesnPiespiyesiferdnels conjugation

to n?bn%%idnapéﬁ}ﬂioﬂﬁas%ﬂ‘ﬁor Vde%sufe%elﬂbﬂﬁé B viffo @y&tﬂxﬁdl@%nd specificity of
a thioether bond, an acid-Iabile group

suc!pmnwglam IThug rtha pnventisappiovides -usshil | ompasings f@F then preparation of
therSé%&L@?%Ht@Biré&e@ &t elkrﬁlngﬁ&? bf &i@ﬁééér &eébrﬁ:m\%f‘l%élls that are to be

ty 1'n aqueous sol utions, | i nki ng. group can
k:llegjscroinsaﬂnstmhpg:p yiumnioy |ogHe grqﬁcmfe@p@@glls microorganism infected cells,

or 16 1A 5o, AL SHTR R BN i RS Uit vt

cells dthokse snvoivexd dn\gnafe rejbctidre os grdft de. bostddsaaw)d@raaw other type of

oo e R s B,

pTRasNthid inm@ntido rtepchzsi thes syredhésisnadi lepidenyicimideviestiveéd that can be

onelE A5 STk EREILy AL 90T LSS B tre proteive

gro@pelthe bngmicﬁ@toawtof uTéw Batenb l@pf@nv@n %MVMSCWI%@E eompounds when
ethglene acer, | ude, noi et

“nk?%ﬁ agphpinding éée gfogicda ICF{%@ ‘E'Bﬁ'ai theacef"rﬁ'ﬁ@f’ﬂ é‘ﬂe"t binds and
are U le@ ol td oAlbtgRt 8&IRUP, @ photo-1abile group, a -
peptidase-labile group, or an esterase-1abile group,
and are well-known in the art {see, e.g., U S. Patent
Sy Por at ed herel n by
Le&o&é?é‘ﬁééﬂ“’%{@%]%frt?'g ﬁvrml etl es are those that enable
| iThialgptomysira deiigatives deccouding t6 dhe egxeagnteingentidrolcomprize a linking

' ' . - di,sul.fl. t ai, Al erm nal
WU?%§5¢%%Q§F%ﬂ%@ﬁgwgﬁﬁ§gg@¢ﬁ§%?§Pé%gﬁwgﬁé%a§ io such as
nmet hyl thi o, pyridylthio, arylthio, nitropyridylthio,

hydr oxycar bonyl pyri dyl t hi o,
(nltro)hydroxycarbonylpyrldylthlo and the |like may be
used provided that such disulfides are capabl e of
under goi ng a di sul fi de-exchange 30reaction for the
coupling of the derivative to a cell binding agent.
More specifically, the derivatives of the invention
are of formula (I):
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wherein Ra and Ra' are Hor -Ak; preferably Ra is
-Alk, preferably nethyl and Ra' is H 5 R17 is alkyl
optionally substituted by OR, CN, NRR ,

wEhdoharg@al kyl ; preferably, RL7 is al kyl, magus2007/001328
pr ef er.abl

d?ﬁq etz |t§ tlgq?tgas:epgfrgg}]% ;C“jgpt@yc?qg\ﬂiggslva?]vég’] refer to members of the
(eptWézh wmﬁéwéfnd@nﬁff@lésebxet aR% smr@éslwizoozl@ uamoos and includes:

prefera Xis -0- or -NR-; prefera
Eeptormn:ms quci'u agleptomcuA anyl @ptom)qpq:\@} gpllystaLpﬂquygdones such as

ratjadﬁlgq!\ snméd'adoné%pra%bﬁf myl‘.ms""@ﬁéh Xad San%ggmom\ﬁclns A B, C, D,

wher é is chosen froml |near

kaSLmarrmcmsC Ihemiiolsi;filllkr !emoﬂlna(l@@l:ﬁmb-m reptoflranipiord) & B IRerivatives of

(OCH2CH2) m, - Cycl oal kyl -

leptqrﬁ&i erocycrli c- %}eﬁ' oal kyl - Al k-, - Al kCycl oal kyI

- Inedreep ty dihk ctheAkieratwAI tb-a-leelé}bhndjngl agsnt, ﬂWed@vra_tws mayst include a
o e, RS BS T B 98I 8 RAFLY o ing agent v
linkeyeed shadd ¥ disuifRieOhorith aTsulfeler @ eallezi ht-.\rém thivediher) bond, an acid-labile

rotecti up _such SR . where
arodpe s BEeEL SR Pepidascigfiieodiop| o Gt FURIARERoile group. The
deriﬁ%mé& |e¢ré”;:ﬁdpéféﬁ'so®fhah iy ontsini £ malsty ecepsargaotimk the leptomycin
ere: .

derivative to a cell binding agent via, for example, a disuifide bond, a thioether bond, an
acid-labile group, a photo-labile group, a peptidase-labile group, or an esterase-labile

group. In order to further enhance solubility in aqueous solutions, the linking group can

contain a polyethylene glybo! spacer.

Preferably, a sulfide or disulfide Iinkége is used because the reducing environment of -
the targeted cell results in cleavage of the sulfide or disulfide and release of the derivatives
with an assomated increase in cytotoxicity. |

According to a preferred aspect the present invention provides leptomycin derivatives
wherein the terminal carbonyl function represents a moiety that enables linkage of the
derivative to a cell binding agent.‘The linking moiety may contain a polyethylene glycol
spacer. Examples include moieties that enable linkages via disulfide bond, a thidéther
bond, an acid-fabile group, a photo-labile group, a peptidase-labile group, or an esterase-
labile group, and are well-known in the art {see, e.g., U.S. Patent 5,846,545, which is _
incorporated 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, - hydroxycarbonylpyridyithio, (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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Ra, Ra', R1l7, R9, X, Y, Z, n are defined as above;
preferably, Tis Hor SR, wherein RL represents AlK,
nore preferably nethyl; 5 R R identical or different
v?(ﬁ?oo'ih&‘mﬁ' kyl; Ak representg a linear or ﬁf&ﬁﬁmﬁoomzs
al kyl ; preferably Al k reprﬁtsegts (-(CH2.1
(CF13) q)p-_where p.repres sjjan i nteger from ﬂaato 10;
and qTT“§p|(7é'S ehtd
preferably, Ak rf .
their pharmaceutically acceptable salts, rates 0o oro
hydrated salts, or the pol ynorphic crystal IRine
structures of t hese compounds, or t-heir optical
i somers, racemates, diasterediers or enantioners. 15

whePé,ﬁferred conpounds may be chosen from -

- Met hyl sul f anyl -ethyl)am d of (2E , 10E, 12E

Ra achBaia;E)H eRAlls prgfigrahly Ra i5-Alk 7prgfeiqbly m’@thyl and Ra'is H;
17- hept amet hy1- 194( 25, 35) - 3- net hyl - 6- oxo- 3 , 6- d
I hydr.o- 2H pyr an- 2-yl ) - 8- oxononadeca- 2, 10, 12 ,

R171i8 afiyhoptiomally substitited By OR, (QNnPéRBapeo‘btomaiP;yl,anfﬁ@rath (R17 is alkyl,

mork phereon] B O 1 1 (24 56) 5. met nyi - 6 oxo- 3

, 6-di hyd ro-2H— pyran- 2-yl ) - 8- oxononadeca- 2 ,

10,12, 16, 18- pent
o o R BSBATROLG O WA S kB
morgpréférabl metﬂw,pt anmet hyl 194( 28, 36) - 3- net hyl - 6- oxo- 3
, 6-di hydr o-
H- pyran- 2- yI ) - 8- 0x0- nonadeca252, 10, 12, 16, 18- pent aenoi ¢
X|sa@-Cbr(-$tFM’3bfé‘!érdbﬁukfi@hbdl%-;et hyl)amd of (2 E 10E 12E,
16Z, 1BE)- (R yd roxy-3 ,5, 7,9 ,11,15 ,
. 17-heptanet hyl-19-( (26, 3S) - 3-net hyl - 6- oxo-3 , 6-di
Y s R Pa0-80; RIRLED-B-, QWONRIGDE CB:-C0 1008216, 18- pent a
enol ¢ acid
preferably, when X is —O-, Y is —U-, -NR-U-, -U-NR-CO-;

where U is chosen from linear or branched -Alk-, -AIk(OCHZCHz)m-, -(OCH2CH2)m-Alk-,
-Alk(OCH2CH2)m-Alk-, -(OCH2CH2)m-, -Cycloalkyl-, -Heterocyclic-, -Cycloalkyl-Alk-, -Alk-
Cycloalkyl-, -Heterocyclic-Alk-, -Alk-Heterocyclic-; '

Where m is an integer chosen from 1 to 2000;
Preferably, U is linear or branched —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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(2- Met hyl - 2- et hyl di sul fanyl - propyl )-am d of
(2E, 10E, 12E, 167, 18E) - (R) - 6- hydroxy3, 5, 7,9, 11, 15, 17- hep
WOy 94( 25, 3S) - 3- et hyl B~ 0x0- 3, 6- i hy icamBidoRlhs
n-2-yl)-8- oxo-nonadeca- 2, I1_|O .2, 16, 18- pent aenoi ¢ acid
- (2- Mer capt 0- 2- methyl propyl) -lam d of Ra .
( 2E, 10ESTHRTEZY : x ‘
3,5,7,9,11, 15, 17-hept ai -6- QX0
- 3, 6-di hydr o- 2H pyran-2-y1) - 8-
0Xx0- nonadeca- 2, 10, 12, 16, 18- pent aenoi ¢ aci dRdT their
har maceutically acceptable salts, hydrates, or
drated salts, or the polynorphic crystalline

whe

. Ra, &, Lnﬁumxofv Zhﬁ&ﬂa ‘dsfliedstshove; t heir opti cal

mat es, .di_ast ereoner,§, Oor enan 0

PrefRGBNe 1 LTSN o SISl Ky FETREP TR Al MO AT eisrat etiE

Cl_C20 al kyl s. Exanpl es of linear alkyls include

met hyl , et h1¥ rop , butyl, pentyl and hexyl:
R, jralor siftesertrara &boralfi s i ncl ude i sopropyl ,

i sobutyl, sec. -butyl tert-butyl, isopentyl and

1-ethyl - propyl Exanpl es of cycl oal kyls, i.e. cyclic
Alk F@IDI@SQNS a fingards begnahed @dpyliipre egahlsoblkt@presewél opent yl

nd 0 I ;
CATCInp AR p oprasEAETRicler bl £1d 18 i RpRBANts an intoger
frona@m g; watanalds, Ak eepresents at(Et)hou —S(GHs)t ut ed with

al kyl groups, with hal ogens, such as d, Br, F, nitro

groups, am no groups, sulfonic acid groups, carboxylic

or treedn plhmpattcdﬂy@coegtalgecsaﬁis lydiatelk k ox ydyated szits, or the polymorphic

el OGS o s SRR s B8 Mg, ecomare

dlaswréorﬁermobr@nmbaﬁ i nclude furyl, pyrrollyl, pyridyl,
(e.g., 20 a 2-substituted pyrimdine group) and
t-hi ophene. Sul fide or disulfide-containing and

PrefeRed @phpotAdé Aiayibedh@ssn wai; ves of the present
i nventi on can be eval uated for their abill

t
s@d}ﬂ?@@uﬁﬁ%\f'ﬁﬂéﬂbﬁm@@f&?w95»1&%1%U\%k@%HW"OFYﬁe’%
7.9, ‘If‘ 15'1t7r-ﬁéd-ﬂé}ﬁél'hyl-f@-ﬂbgtﬁsaf&ﬁ@ﬂﬂﬂl-@cﬁ@% 6 @ﬁ{fdrd-ﬁﬂfﬁ/réﬂ‘?@b 8-oxo-
for exa mos cell line 25 and HL60 c
nOﬂ@‘éﬁﬁﬂ-& 1842, w-p@mta@mc &§'§essmsnt of the cytot OXI city

oéxso[g?gfet Hﬁ}jémi bE O, % (Fagl:ic) ﬁg; ?ﬁgch%ﬁy -3,5,

oun for'24’hours
7.9 éuﬁ ] th&ptamamvl MZSfSSr)e’i tr@tmi»ﬁmoﬁ61dxhydr¢-atitpya@ka;m)~8-oxo-'

non e{eép VYB ﬁeféﬂﬁigentlf.lg?ﬁc\ée{d es can then be cal cul at ed

rom 'he resu € assays. As used
t {2elieraaptd-bthyBaomie of {2k 10E 1 Ak AIBZe1 8F)- (R)ﬁéiﬁdrdo«yrﬁjﬁﬁ@ 11, 15,17-

nepBaighyi{ES R0 e ERSRE RV P2 R agpadeca:

2,10, hen 80 -petthdrid &cilo bond said derivatives to a cell

Dy SRl Bl L AL DRI e R k-2

7,9,2998/ 1HHAAABET(-19-328038) 00 H2A%/1-6-0x0-3,6-dihydro-2H-pyran-2-yl)-8-oxo-

nonadeca-2,10,12,16,18-pentaenoic acid
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As used therein, the expression "linked to a cell
bi ndi ng agent” refers to the conjugate nol ecul e
conprising at | east one | eptonycin derivative bound to

wWo SR hadéondi Nng agent via a s table |inking gmariber6diss

C Moty Bl e i 22 g PR P APEF R hyarony-

357, be|r1em‘ 17-ﬁé§tamwh@t(ﬁzsxssy B-entftﬁj?lg?-omtﬂe%ﬂilt‘lydf roefHe pgraincR-yl)-8-
val uapbl e ani na

ei t her an
OXO‘BPB%%? %W'B?"%?%@%F?Qtl on pur poses, or

Hmﬁ jLOTRPE A DEI 12 E, Y87, ¢8E)-&R)-6-hydroxy-
g?%?@?egy%mﬂga otsvzlls@.tnheu:ﬁr‘é.d"t1 ential to be a f)l [ c¥ rgxy

3,5, 5011, TbT-beptaniethyli 9@ 3ShAunetbyhfl-exer6-dibudroraskayran-2-y)-6-
oxo—rﬂﬁﬁgdi%ba- \ H%%,T@g@htgen&c aErBer apeutically effective -
anoun r e ers to

n anount of a conpound 10 of the
or thmiresfeaTmacevinally acceptable salis diydsates.ver hydrated\aaiisi ergthe polymorphic
ci a o

oryslT Afciffet et ieas, BRLAY B BB (Pickl Chebhire. racemates.
dms&mamnenxnﬁgnaﬁhemeern1 controlling” is intended to

refer to all processes wherein there may be a sl ow ng,

interrupting, arresting, or stopping of the

pA@Gémai nereid, dlityeindlugles sinsarasrcbranctiiid Cols, dikgler Exmtiples of linear

d t
alkyBi e oY b RUM PaPHeOY: B BE 0 EXFFERT branghed alkyl
includ® léépr&bﬁln%ﬂaum sem,cbu@e t@ﬁ-@ﬂfw'l@dﬁdrﬁyltdnﬁai -B8it-propyl. Examples of

erein " phar mace

t
cvcia@bséﬁt by @yclip @"@@S't'ﬁdk'%%deféﬁ?ﬁﬁ'uﬁ&! o'om eﬁyvplapentvl and cyclohexyl.

Exaﬁ‘?ﬁiéspé I8 'In&mﬁﬁéﬂ)ﬂ ang ngﬁhtﬂﬂs Eﬂﬁnﬁ%rﬁi stbstittited afPYIs include aryls
e sco? sound di cal judgnent, suit-ab

such' as Pb@h!'étft”aﬂh I ﬁu@t»tuteti wéb eyl giaps. With hglogens such as C, Br, F,
S V. t ¥arblokyiict h
nitr 0B oo oS EUeRIe &id Gl Yarbokdilc 44 Bfbups, hydroxy groups
and athommg gsaupst Hepgooydies referdasptianally dremetic rings, sompaising. one or more
hgr u 0 S N :
netd RN flom GLR! SR B b BrankpBE FRAAN BBt pyriayt (..
a 2-pitestibited piwmidineegrioup papbingphesenodi fi ed by maki ng aci d
or base salts thereof. The pharmaceutically acceptable
salts include the conventional non-toxic salts or the _
qaalt"eertar t;hsalﬁUembumm@g twdometdmtqsamﬁam“tgmpwmdes of the present
n n-toxic 25

1nveg?a% Fﬁil?: bg @va@a?q'ggpr g@g@&’?@; OS%H?T%S(?;R{QW?E% Hglo? vanous unwanted cell

ined G)ﬂvfl‘r@&lr@ieﬁ iﬂdu‘@atlm bbﬁtﬁhdﬂso&%ll diges waeh s ofor Ieliamw iIRamos cell line
aci ds such as hydrochl ori c, g drobroni c, sul fur

andEH G SasNORD IR for the bR SRR Ohg'q FHgoMH of Miese compounds.

Cel@%tb% BV APALE Lo’ BENeRb SRl 1o REI Bpnpdihbs 38r 24 Holfs and the survwmg
ropionic, succinic, tartaric, citric,

fracyj fhﬁh@@lﬂ meased e wireakassays MyKnown mthnsse ICso values can then be
t ol uenesul foni ¢, oxalic,

Calc%td#{acﬁrgﬁ tprg(?%l&gﬂs fgﬁéﬁgnd the like. Further addition

s&b usedtherein) the exaressinn (inkabie tea set hindingtagent trefers tadhe Ieptomvcln
dgng%tgle% %Bllﬂgg?g@% %@s.ﬂgna @ﬁ(ﬁﬁ]gr@aﬁ %lr a&ﬁ%ﬁ%&e'%&egﬁ suitable to bond sald‘
deriVdtivep haa el bintingaddent; poxferpadlirknggabiars arb thibk spifids endisulfide bonds,

_inventi an be synthesized fromthe parent conpound
OrP\Wﬁ”Eﬁ?rst@'ﬁfe& 'ns a basic or acidic noiety by

conventional chem cal WO

2007114470910PCT/ 1 132007/ 001328 net hods. Ceneral | Y,

such salts can be prepared by reacting the free acid

or base forns of these conpounds with a stoichionetric

anount of the appropriate base or add in water or in

an organic solvent, or in a mxture of the two.

General ly, non-aqueous nedia |ike ether, ethyl

acetate, ethanol, isopropanol, or acetonitrile are

preferred. Lists of suitable salts are found in 5

Rem ngton' s Pharmaceuti cal Sciences, 17th ed., Mack

Publ i shi ng Conpany, Easton, PA, 1985, p. 1418, the
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10The conmpounds and process of the present invention
may be prepared in a nunber of ways well known to
those skilled in the art. The conpounds can be

woshohesheged, for exanple, by %@pplication or P@@Mﬁ*ﬁ/ﬂ@%&;

s et Berehh dbe ypERBOSLITeNdb & ISR B8 s Pas coniuoate
mo!é’é@fé‘ écbrﬁﬁﬂs'ir@nﬁ Iéﬁﬁ SriebBbtdmiicinodérvativd béghd Ragidel blndm%agent via a.

par ent and known or readily obtainable fro
suitablt BHG PEOUP Péﬁan@F@SPbtWepﬁ%’m Iinddng Aroupe akg thiol, sulfide or

dtsuilfae B@ﬁ&é SHﬂarQEursér'é,%brE&ﬁ hods can be found in R C

Conpr ehensi ve Organl c Transfornmations,
WS ggecx/nmepuma tema "patientgefers to eithef awammqjesuch as a vaiuable animal
| t sO

for b?%\%ﬁé &%n&@ n%%}&@ﬁgﬁgéﬁ%m br g%%clﬁlﬁffgﬂmﬁn or a human child,
whichuib sdfilicted edith; aw has the grdentiahtb beyafltiged swthaorel of more diseases and

r’%orrerlc racem c forns and aII

R Osdd Inereinsa mherapeﬁtlnaltp efféctive gimaunt"uefersatocan ameunotsaf,a compound
.S

of L pERgnt femPnownich if SHEERe i PRubdfion] RS efimlife. treating or
contwutnghw ts@rriptoiemrof ﬁ@dheﬁsnhaé@nsu@mumsesahhd/ enditivas. The term
| Soners

:
“congling it GEETSEA 10 1Bk 1oLl BRES eSS FOIR Y By SyiG. interrupting,

amesting! bﬁ&oﬁ:&ng befkel ph‘bgr@.@s@ﬁ of heaiBcaséd hﬂ@ comtifidial described herein, but
rever se- phase, and chiral chronato

doesze%mm&iv inglicaje ja totab elrainatian of r@éﬁ%ﬁalam #andiben synetoms, and-is
Inteﬁd%@ tb H&ﬁpdﬁg}%ﬁmae{u{r@gmxpt hesis either from chiral

startin iral's or del i berate synthesis of
tAs gised dtereual theeigrmas S phamacewﬁﬂmﬁ@@t@bbt Ffepiedwse compounds,

matéﬂ?ﬂY§ %ﬁ%ﬁf@%oﬁgoﬁ |§r%af)? ﬁo.%%r oYrﬂé'vﬂ{l% , SHtHi 8t Scope of sound

ents and's rraterl 's are
mediahjudgrient, Isyitablenfdr abhiact with tlmhasuys gglhtumers begings lapd animals without

B e L

with arreagehaplechenefitéisk ratief i ned. In the reactions

d eég EJi %gg?rgﬁlg fqh%ﬁfg%ceegﬂtlgﬂtgsacc%gﬁﬁg 2 Sl Sfaeﬁéocﬁeggyg{w%tseo%he disclosed |

ccnc%@tn'ﬁcesc%egizfe' ve or 20 racemc forns. Thus, all

7:"

| éom@mmus whéfeiRCthe t;jaremt Q:bmpaui@szymmumy Mm@a@;aese»aae ealts thereof,

d d dth
Thepgﬁér?r%%gt{rcpt% quepﬂﬁ e r@%gt Crzt;l'q,gf o%\%@ﬂﬁr@ﬁé{al ngw?ox[c salts or the
quai&\"r@rg Grighiu2aR8 ot/ thd ekt 1ATIgaAd 08 AREHL 338 edaaples from non-toxic

e used i'n accordance W th standard practice,

f
‘ morggmr CE0anie agidey Fof sxaapigyueh cenveay lowjt Ron-exic salts %ihclude those

denvéﬁ&ﬁﬁr\d@ar@ é’éitﬁ’@sud’h 44 W&Iéﬁ&em&&ﬁrﬁm@ SuRfic; sul@hific, phosphoric,

and” Sons, One in Protective
mtn@aodptheu llkeoagdrthe S@“ﬁtﬂf@@ﬁ“@d fmr@rnmrm @sids gurhaas SeRtc, promomc
c b ut S
sucdfic S, TG et AR o 2o BaNe e o Jutamc benaok
saligyiit, ub@eoésuiibelcbas@hct wmmmsmalelcn factd aind ethetli(en Fuemet addition salts

ol B 49 B o BRSBTS st

sucﬁdu@bdﬁznefp?tasbluan tc)aatchen Dhac bsmagnédmnngl ecu:qeoI .
es 0 t abl e hase 'souy ide, .
SRERhaTreu i, BePrats Sais b Ressell Rigionaig b Siftnesized from
the fﬁéﬁgﬂt%‘i’n ouiHe hwidish coiali® hYishsicler aaidicd fioka ibyntonventional chemical
hydri de; aI kyl'l'ithium conpounds such as nethyllithium
and butyllithium and alkali 10 netal al koxi des, such
as sodi um net hoxi de and sodi um et hoxi de.
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Usual Iy, reactions are carried out in a suitable
solvent. A variety of solvents may be used, provided
that it has no adverse effect on the reaction or on

woeooraagent s |nvoI ved. Exanpll@s of suitabl e wmalsst/so132s
ons, .which [

metigt KERP I ) RS R AT By e BPBUI e i acid or base forms of

thes® @¥APOUNGY WP AeGiitombIFs Zeftunt bPiheesppraphietexbdsenst;acid in water or in
am des, such as 15 di gtﬁth yl f or.mam : al cohols s

an oEgERimSPvaPr iR aHakIE ghitedyRePenera woasaoar%@%v\eg@ﬂ%'f@rether ethyl
acetaied eflﬁhblahs\égfdﬁﬁ%laﬁr acetonitrilb e fafekrb@NSsts ¥ shn?ébﬁb &!fll%%e found in

over a w de range of tenperatures. .| n_general d
Remingterss\Rharapaceuiigalc Seipgeasutl 7 Hed. Macki Bblighing Company, Easton, PA,
> from
1088, BEREAE Ut Sellbeult BTMAER khel S SO Bt Rl T or
the reaction may also vary 20 wi dely, depending on

TR RG0,8 o0 AR VoIAF, BTS040 hEEn e BRbdrhes wi e

reagent’s
processiof pmparailoafdf ﬁtamlinpmm\ds of the |pve11tmnr ed conditions

ol S eey oo of e braneTheril o B Plpeafaf B number of

waysxll RAowe ewihese dkifledimthd artr Hec torapouridstoan delynthesized, for example,

by BB BYoRRGD (o (1 B POl destries BERR. (i el thereon as

appre€iafdd By tihe skills® aftisan] The eppisiriale afodficatitingt and Bﬂ%tmftf)ns will be
the solvent fromthe reactjon njxture, pou

readjhs @pRarent AP WelltEownaI TeRdly ehtabableiim dhe @F'?ﬁhf& literature to those
skilldbBih@he hfim sci bl e organic solvent and distilling off
the solvent fromthe extract. Additionally, the

gRopRIEeularasuch fmetaeds san hes found ke R Gu Laqu:k»d Ceinprehensive Organic
Tran\éfb’dngyénﬁfﬂ Wﬁuslﬁﬁ&@ , such as
recryst tion, repreC| pltatl on or the various

~ dhwnihee @QP@h&ed tblahtheqcm&pomds sbthe prssemtiinvention may contain one or
mor% %sgﬁ‘ﬂ'{eg%aﬂg Y &HtutBs aﬁ%ﬂt Lebfhst té'ng fr?l%g{ lb@yﬁﬁl?ted in gptically active or

rocess eparat’|
racegutfponadEhust alf chiral) Idms(ereommqo rdcesic fomes ané pll géometric isomeric forms

oo G S gABh T AL ok it s sty

-indichtdd: (t43 welliodwib{nl thé art how to prepare and isolate such optically active forms. For

example, mixtures of stereoisomers may be separated by standard techniques including, but
not limited to, resoluti_on of racemic forms, normal, reverse-phase, and chiral chromatography,
preferential salt formation, recrystallization, and the like, or by chiral synthesis either from chiral
starting materials or by deliberate synthesis of target chiral centers. ‘

Compounds of the present invention may be prepared by a variety of synthetic routes.
The reagents and starﬁ_ng 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 react.ions‘ 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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wherein Ra, Ra', R17, RO, X, Y, Z, T, n are defined as
in formula (I). Cenerally, this reaction nay be
carried out in the presence of usual coupling
W& 3@9MLaS00 | NCl udi ng reagents 1o suppress r aGRFHBEAIRD:28
such as HOST, and/or dehydratl on 10 agents used tQq
grougs fMayheusesiih agsariancewith standard pragtise, for Gamplessee T.W. Greene and
gl |
P.d& R W&BWPro?étgfgeéﬁ;?r |ng (5?%5;70 anic ChemishyP3 ?Jé )fmhﬁ\hhléy and Sons, 1999;

reaction nm In a suftab organi c

S J Fsz W@mle;wﬁoéegtiw emups dherarafecSynthesis, Plopyey ress, 1973.

étlbbs n:l—afg) Be %&r?a L[ﬁﬁ“fl]ié BR:sBRY BE a%&s@r RteVig! o particular

ating agen
restmntmalouythe ohtune ofithe basettbebep:sedetmtfm rﬂactlomard any base conventionally

e AT
on. SREP pus of ahe f MbIELIL. Elthpmy of wtabl‘e bhsées irellider souiubre hydroxide,

pota%gl%esgﬁ g#ggaggg@%%&dsfa Ilf or trryg %gewcli\ops sodsum hydride and

pota@lslﬁm fydfige DaRARhiuFLEIMERINS, ls’@ich)éhﬁhélﬁfﬂhthimﬁam duwmtmm and alkali
art|cul arly TCEP. This re ction CP?? gener al |
me@aﬂms@@&@uph aaae@yusmﬁ@aﬂeﬂﬁ@ 98 SHOK%r es of an

OUQ.EHHZ Cre§ét|0Y1§ Bfe 8AfcdBLEH a Ritable $6KéMEA Sariety BEse s may be used,

formula (I) may be prepared by reactin

. prowﬂgdrtbgtpﬁm;. nggadjmﬁﬁﬁe@t o thegeagtion of pn )th%qagegts mvoiveg Examples of

suntaﬁf‘)ig %8‘?%@ g&%iég%ﬂa@%%ﬁ \ {A/)chg‘éﬁ'lﬁ] ﬁ)tla\h%'omﬁgg  liphatic or cycloaliphatic

hydresarkbns, cuph ias dexang ayciohexanel hermgexfeh@ema@dwlene amides, such as

dtm%H@R{n%g%lJeagﬁghélgtsh&? §léﬁ‘l%m Hﬁgthggggérﬂ etﬂ%%ygucﬁ’lt %sgalethyl ether

used activate car owar ds am
anddxvtraqumfurémr mation, such as DI C DCC. Typically,

146 685 0 R O R g SIS B G9R vo
con\_ﬂé}ﬁa?{t id 43P d:&ﬂﬁé/rbwﬁﬁﬁt@tbﬁ‘ﬁ&raﬂhre af froee 8%C ﬂmySGﬁ(B(more preferably
from, A apom empertre oot ERCS, TS e unddiecfor it BtE0n may aiso vary

widehg depediging ek FadtérsC AcEbIY ahe re@amam iterhpératuré entl the nature of the
bi ndi ng agent |jnked to one qr nor

to
reagfpls. WS BOVISER gt the faRciemiz F@ﬁg Lﬂ%ﬁdﬁe greferred conditions

ouﬂ*né@ Eﬁévec Q'HRFib& biorhd) Kburd RKIONbUEY Wi Risudyrsefireabl v,
bi ndi ng agents are antibodi es or fragnents

tiﬁw eSAMPGUNgf Blugbiyerare mav ke remvsrqué@na the_ regetion mixture by
con\ie?‘ﬁiéhaigﬁj%'&. For example, the compounds may be recovered by disfiling off the

solvent from the reaction mixture or, if necessary after distilling off the solvent from the reaction
mixture, pouring the residue into water followed by extraction with a water-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 recrystailization, 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 (H1} and (lli):
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Preparation of Cell Binding Agents Cell binding agents
may be of any kind presently known, or that becone
known, and 10 include peptides and non-pepti des.
\ﬁ?@@ﬁé&%ﬁa these can be antibadi es (especi aldotipaoerioo1ss
nonocl onal -anti bodi es) or a fragnent of an anti body
that contains at |ea§ o‘e blndlng site, |ygphokines,
hor nones, H& ‘ ) S el anspor =g ecules
(such as transferrij), jor .ny ot her clel | [

mol ecul e or %ubst ance.  Morf specific &xa
bi ndi ng agents that can be used includg;,
nonocl onal anti bodies; single chain antlbodles

- fragnments of ant i bodi es sudhl} as Fab, Fab’ F(ala.)2
and F, {Parham 131 J. | munol. 2895-2902 (1983);
Spring et al, 113 J. Inmmunol. 470-478 (1974); Ni sonoff
et al, 89 Arch. Bi ocham—@i—qzhys-.Y—EXH- 244 (1960)); 20-
interferons; peptides; - zﬁhokines such as IL-2,
IL-3, IL-4, |L-6; - hor hes such as insulin, TRH
(thyrotropin rel easi ng hornones), NMSH

(el anocytestinul ati ng hornone), steroid hornones,
wheseioiRa KRRt odh K, And, Esn arﬁgéefmedwm forowdan(l¥.act or s

a&gn‘%gliﬁ’,ln?ﬁwgtlje%v&%'n@c t% %llrn Sﬁﬁlh @b%ﬁe&r%lz,bf usual coupling

reamﬁndudn@mmtq Busymsess facemizatiohcygh Bsd#YBT558rd/68 dehydration

vagefl gé#go \é'?ﬁv% c%ge fr:;hg::il ﬁoweﬁitén;‘am@gzort ns it gtnr}m such as DIC,

DC@®bnocl onal antl body technol ogy permts the progjuctl on

b TR BT i i b L SR e et such
d.cm@b}nelmw] in the art are techniques for creati ng

monocl onal antj bodi es produced by inmuni zing nic

r Where in formula (1), T is H, the reaction may be alternatively camed out with a N-
acylating agent, such as pivaloyl chloride, in the presence of a base, including organic
bases, such as triethylamine.

Alternatively, where in formula (), T is H, the compounds of formuia (1) may also be
obtained from the corresponding compounds of formula () 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 water, e.g. THF/water.

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

HX-Y-(Z)n-S-S-(Z)n-Y-XH (IV)
in the presence of usual coupling reagents, including reage,nts'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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hansters or any other manmmal wth the antigen of
interest such as the intact target cell, WO
2007/ 14470914PCT/ 1132007/ 001328 anti gens isolated from

woeba46@t cell, whole virus,i3attenuated V\hqicq,mgmwﬁnns
and viral rote| ns such as viral coat prote

Shhe Pracess B1aaieo sl dhe irtbersiep objsolating theehlained product
Nphd ‘i:"reégnt ﬁh@nﬁ@n ta%tco‘%@ﬁ@@ﬁ Ie‘;blﬁgﬂy({) %ef]@éﬂvb%nﬁ{ga?ée kbmprising a

popul ati-on is to be targ
cell Mmky@g gggmt Imked 5@@|n@§r5ncmeéepfpe'qygmrc&nvatw@naccordmg to the invention

For exanpl e, the
throﬁ@lﬁgg P(]% ant kﬁ)%aiamgﬁgg} rrurl ne gG antibody that
bPraisrabLye cel bmdlngwgleotstare aatislignoi frrgmédtstherai f f i n

ChisteraPls P ReL cifroned ol "2ES) e "G scase of

acute nyel ogenous |eukema (AM.). Simlarly, the
(9 ody an 1-B4 is a nurine 1gd, that
PreB?rﬁgi%ntcg‘a#ﬂEB igen on B cells {Nadler et al,

1644 Eundin”glmgl WHts rr?a"y"le Q?Padyﬂ&ﬁcgb}es@ﬁdgé kaﬁ\lmllﬁeoﬂlﬁﬁﬂbécforﬁ@ Rnown, and
target cells are B cells | seas cells that | .
includg, heptides,; and; qrepsplies. Generalva Jhesedean ibes anjhasiiesra(especially-
morﬁfcld?ﬁl Qﬁﬁb“odﬁéég Bh Ql?’}a@ﬁiénﬁ of &M KRBy that confslfd bi BAS dné binding site,

whi ch binds to nyeloid cell's can be used as a

Iymrzmlqln%. Remenesy SrAWH Jafap%agtéventzgawm welegulgs dsuch as transferrin),
or alfy 811242 Fpmdt@%sggaeokg staif, Ch binds 1o activated

use or prevention of transplant
oMare spesifiscexainles of callibinding agents fadven bieared fnclude:
ar gdi sease, and for the treatment of
acﬁ%boe{l&ﬁaﬁt@ i a. MSH, which binds to
nﬁlﬂgi@@hamn’tlbadlebe used for the treatnment of

Crisaat ety o apHESdks Sbeias PG R BT AR E R ol Immunol

28062008 (4988)t Spting gtial 1dBek dmtiunok Y28 (1974 Nisonoff et al, 89 Arch.

BiochEH} E0TE: RF0ERE 10Ut on compri Ses. e Stop of

r eiptdriengnsy | ept onycin derivative of the invention with
a cell bi ndi ng agent in the presence of a reagent
cORPIdEPng functions reactive towards the |inking

grw@hekmé@eu@iﬁaéswaizuues mlai Wb -cell binding agent, so
that the 25 derivative and the cell bindi ng agent are

| 1 PREPNES SUER &5 IRsuinal Ri Weyrotiopifisieasig RUM@nPeIn kS (melanocyte-
stmﬂfa%g hoP.hsﬁ@)r §fé|r6(d hofhohds BH&H a§9ﬂ@rbpéﬁ§aﬁd githddents: or

di sul'fide bond. Derivatives can epared to contain

a- groweh fanaters a@dcﬂ@barw@ntu%wglfam@osuca @E@ﬁt T&bayingulin like growth

factgrf (E- |h§§t#0pi3gr¢9ﬁ gmﬁeg@fﬂhnef gélﬁgéééo g lﬁuﬁ%@‘fﬁ; Td¥ay 155-158

el ves ca
(198:4)};0?&&816‘@ siichasfoldptnde hav_l ng a suitable sequence

or GanateE et st pagyiiol Bibaf Soe R £ pounas

chiionoclonal antibody technology permits the production 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,
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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 cl eaved by

wobjsehbul ar esterases to liferate free Iemmgoﬂgomf;
derivative, Preferabl ne derivatives ar
antigons ﬁggt%fgoméh%gﬂgg%tl c?/gllaw Qg virus, atienuated whole virus, and viral proteins

sucgggvr;%@gg&ggg/ 1132007/ 001328 free or protected

group, wth or wi thout a PEG containi ng spacer
aﬁ@iach@mobthe appropsiete eell Bindiag ageatis piraattesrof choice that depends upon

the tﬂ%r@uﬁﬁ%ﬁlﬁg@h Pﬁqgétv ttb“:?est Re®AGH if ﬁ@%ﬁltrbéfn%:longl antibodies

t Via a
are@refarre@lf@etdwropmm{onﬂam\aﬁebbat|ve conj ugat es of the

PSR RO e RO M0 5 Yy trt s
speﬁﬁcﬂl(yﬂo(ﬂﬁ%})ﬁ&ﬁitg&n €y.0e Giffimet! aiBllmagkdmrmﬁae 63/BK9984)} and can be

us.egr{g1 t@g%rgc’eé' 6&%‘8"9%3'@53? é‘?délﬁH)g %%%;o oite mye[oggnous leukemia

(Awﬁqpsmaﬂy ahe Woreiohal aﬁtubzfdytdm B isamairine g Gf, thatrbisdssto the CD19

antgeRAcs £pls AT oAl el dummgnol. SE0-2B0. 195 an e used i the

targﬁ(‘béllﬁﬁﬂhé B F-dfisdated cafd fiat BRbYs HBRIFR OsUcPr 48 iffnon-Hodgkin's

the nuri ne nonocl onal antibody My-9-6 directed agai nst
lymphemaos shippic lyarhellastic IsHkqia. suf ace of hunan nyel oi d

C?thﬁlogélr]/; Cﬁf‘glc‘f@: Wﬁcﬂ@trﬁfs' ltoym%loﬁiaéél% Bhn %Uh§ed as aI( cell binding

el ol m a . Faval oro, K F. Br adst oc

_ ageut tadineasged oells fspmm@q nuelqg@nm@e\eﬁmmlauLsaa\yblclv@mdértg activated T-

cellg(r.fgn t?%_ﬁ Eo(' g’?&%&%ﬁ%ﬁmﬁ%&ﬁ%ﬁfgﬁ‘;—?ﬁ%@ 8‘6‘%8&5 gﬂ%preventlon of

: grafWe@suS—imh diseass,eand dor thee trpatopent aof | anute fT-celh jawlieméss . MSH, which

vindy @ ARhPRS, b3 BB lsel 7o ihbinRamentof metnoma

previously described {J. Carlsson, H Drevin & R

Aﬁen Bk.och;ra J. 73 723 (1978)} to introduce, on

t ée%ﬂf@ '35@, 4’"&%? ?I di thi o groups per anti body

mMopfugates dhehardeiitativds adrid hoskli biadingaagad ourt betform@d usmg any

oty S50 S5 5. Gl . ot o
conjutjsfés 69%&hi?érﬂ@ndcﬁfmpﬁ9§els\/tﬁ§ s®p bhﬁéa@fﬁ@ %nlb f té&rfivative of the
can be_linked to antibodies an

inverion: Withiax call dindirg fRgent ith mheagr%%f@e?e K yea%é'gr ﬁ':qsgwsmg functions
reaé:ﬁ’&esbo\APa?ds fNe- I1n§|n§0%r89§m®fd thel H@mﬁéﬁ% %ﬁgﬂhé’rceﬁtbl‘l'ﬁi’né 84ént, so that the

bl ndi ng agent ca known “or
derivetiveegrd e cyell@@qhng@ggnt@mj@&% tqgg@herg[ga a linker comprising said lmklng

arcl Sty G St ed aas or eutide bond o,

4 Darwhtivasi om‘nbemrlepalysdl tshexain-a drebairicagroupSMECIhen linked to an

a nt@kgay %f 'éameg]r%g% ég@b@%@t %Ii%lﬁl %Eﬁtlglylle) ll.q?(éF | 0931?;&? ﬁﬁét%fa%ﬂg linker. The

demabagcm'f bé&me(nlsé‘d ShEQ pepiiedmvingos s |talnue senuenggantisubsequently

m non- ¢l eava i nkers deri.yed f . .
""'ﬁ?ﬁl"% e 38 Gﬁﬁ fpjoslice éd’epw%sfs'ﬁg’ﬁ"’ﬂijﬁr%ﬁa@ﬂ%mmP°U"ds can
be paIpRFdBiotbN&IH aljﬁm deﬁzomlmm t#¢be@accinylated and linked to-a
succinimdyl i odoacet am nobepzoat

| AB
celhpindingiagem mrogig,%gézgp&gg%{e( flxgan Rg Gieavad %yén%rac&lblar esterases o
I:bé?ét%%%bﬂirﬁycﬁ%)va%%’ Blefdtably Ningl difivatives are synthesized to contain a
3-(brono- acet am do) pr opi onat e’ ( SBAP). These
crosslinking reagents form non-cl eavabl e linkers
derived from hal oacetyl -
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WO 2007/ 14470916PCT/ 1B2007/ 001328 based noi eties. The
nodi fi ed cell binding agent can be reacted with a
thiol -containing drug to provide a thioether-Iinked

WO Morgak®. Acid-Labile Lj nkens Ami no group—ﬁqﬁhﬁoﬂbd}&s
[ eptomyci n derivatives of Eféé i.nventi on a
free (o5 RIPIRELRA P iV IR ST AV OHE aoptamlm SRBCelg@Rdsthen one or

moralsmf.l@e a&uﬁdé%?Ith.s:-édr&éﬁﬁrng%rna@o@s%éléﬁcﬂ%wehﬁ lihiéd to the cell
Bi ochem'stry 24, 1517-1524 (1985);

bmdwgsagevéma a@guif‘ dé band ops thigethgobamh, 4, 618, 492,
ofg' conive corHug??ég‘olf H¥d e f?orméFH aéih Q%tes of le tomgcin derivatives

eptonycin erlvatlv

B Wlﬂ"ll mhoailesv. camlbbéylfrmanﬁSo emdem!bgrqwahatf@ctpbr&ﬁ%ﬁ ofmelanocyte

sinBST bR S B cBURY BORRR TG0 cbogen, cstogen

analbys\rsazivoger, iand endroger aBalogs. Laguzza et al, J. Med.
em 548- 55 1 el d et
Civroatve S5amBBS0 b A ARRYYT ShrBrIBct dgtes of leptomyci
deritdtivke bad célﬁbmenr@raymts:mtdﬁsnnm b&pwonyci n derivatives
of the present 15 invention may be linked to
anti bodi es and other cell binding agents via a

PhRLMD [thRerst PREEOEShIRNIEOLE 1ksh YyeH BfcHIly b@ﬁ\drﬁed%ﬁhedf the murine

et al Phot ochem str and Phot obi ol o

mongeigps} antpody Myo-6 Kiecidcagsinst Ahe Gia aptigén ol gn the suface of
hum%Priﬁ)‘ﬁéléld A%, MRcIGdiRY &éma}@wa&sbs ioF Q&MS'nWe‘i’cﬁﬂ Inétﬂ&-hﬁ&%AML) (E.J.

resent I nvent1on al so I i'nked

Favalpreika %’gdﬁﬁogk A &q@@,@h Pd@ngpwe& M.Cy sermgg Qj%%a*ﬁe Markers 5(4):215
(1983 ewé @Jslgéffféi‘ O sshﬁut RRP! RdBeRPRCSET bR, YABBL. (2004) WO

macr ono ecu roteln carriefts are st .
2004Qﬂﬁéﬁmmuta—ﬁanaa beamedyfohﬁhemrytm'atl@y of ronjugates| Ere antlbodv Is

mod R L3 Bral ffiin” Qhuch, o g vescin (.

Carlesort, di.rDreyginl &Rt Aoge, Biodeemyvat fl 72323610783} todntimhsedon the average,

Wi t .. tldes usi_n ndensi ng 25 age h_as .
4 eyl S1o08S ARSI, T BRERieR, SiReRds reacted with the
thiol(ddataikia Jegtomgein elesivamrpttbcﬂ:eoctl&jei avdibilfide-lihicld comjudate.

linked to cell binding agents. Esterase-Labil e

Li nkers: Leptonycin derivatives of the present

| ThioBtHHLiARGYS! Wﬂ:oﬂc&)&dfnm@/dal\féﬂbes%ﬂu@ praynb@ivention can be linked

t0 aRdPcalioRATd GDeEreIhIRNGABRRIS IR §RBRE kS RYALSY dgeribed (U.S.

Patw 5’20@ bQ@V%ebantiUbHP%eb%é+ ]l Qsﬁ{oﬁaidg?lﬁgéntt &arl 'bBeﬁ]BBﬁied with the
free drug For exarrgl es see Prrak et al

Know oghaa,rrmgrpmﬂx ogvailablg cgmpouwigstpmggg) QJ sulfwyc<:|n1m|dyl-4-(5 -hitro-2-
pyngﬁ Qi?ttn QBWQR Cv gggﬂﬁpﬁ 01 Bgﬁtuccmimﬁylnl U«Q-g%é’lémﬁéoraeﬂwl)cydohexan&

ant i agnent s el n
carbnxylabnes(swt?ax ei rN-succmpndvler’e(bg m!doraethyl)syamemnfeﬁ-carboxy-(6-

am:@&%p%é’t%b%v!ﬁc%ﬂ%“lh Qﬁ%"s%ﬁ?'."ggéj. éenécga Y@sﬁ%tdé} ?ﬁe%e crosslinking

reagentd farmass- d:leaﬂabicghrrhe&gdah\&eds‘:mh malelmimbasadmdgeltles
402 s rlb%;: ge?e{g%ng pe?] r'gﬁrgsirﬁi ( gpp) ‘foace@l %%sed 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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5 4-succi ni m dyl - oxycar bonyl - a- met hyl - a- (2- pyri dyl
di thio)-tol uene (SMPT), N-succinimdyl-3-(2-
pyridyldithio) butyrate (SDPB), succinim dyl

WY bdosiY447gdi t hi opropi onate (SPDB), 4-(2- PCT/IB2007/001328

ase(c}épgglleglst o bﬁipa II f)m%%gdagl\énlg}égrr] %gb}ggcl:tgrli rﬂltﬂea t?notl-contalmng drug

hexane- 1- caboxyl at e (SMCO),
t_o pMM@&%%‘lﬁ@ﬂmMa%ﬁwﬁ% (5-nitropyridyldithio)

butyrate (SSNPB), 2-im nothiolane, or S-acetylsuccinic

alséhﬁdlé E%k‘éﬁé’%ﬁ@'&@h?%@% iR Ie;ﬁﬂt{ﬁ; éiﬁét?ibarﬁétnfﬁs of the present

inveBliort hmrbeiiﬁltéd i aatiotssynd Qtaﬁbgelt biading|agenispvia an acid labile linker

as p%@@ﬂs é[n%e%?régﬁjﬁ?()x g@'ﬁ% 3@) @‘béh%hl_s?rk 24, 98¢7- %§£(1985) U.S. Pat.

NosBi#,642226, 4,680,76994,8) 8,482 ok €4 868} Thor pe, 1 Antl body,

V%?ﬁlgﬂ? Oaé'l Hﬁaz@o ﬁmﬁ%drleg“ Ei‘ﬁ& ?;ﬁ}é&&s@ﬁ%&ﬁvityg q%élielgﬁe%)eht mventlon

can b&%iBRed tolihe cfaﬂﬁﬂlydraté Ipoﬁmtcﬁdntlbmcﬁés and bthenicall binding agents via an

IR TGN IR NERT ST ST S

- Med. CHEmMJW2e 2853500 9B9); R. S. Gleenfisia] atofll Cantad Reby 56166600-6607

above nethods can be purlfl ed by standard col umm
(1990F omat ogr aphy or by HPLC. 20Preferably conjugates
bet ween nonocl onal anti bodies or cell binding agents
and | eptonycin derivatives of the present inventjon
anoM&Iy!q hinkers:Aniseraaur cantainig aptoraxcin gadvatiyes of the present
mvehhbﬁ’ ﬁ{ e R t@%n‘ﬂbé&? SRY oRRA Rl bﬁﬁlgbsﬁgéﬂtﬁ Riz"4 bRBtolabile linker
tes are prepare known e
as predoﬂ;ly migsnmhaﬁb{lﬁn%&ntamei abdﬁf@@qhetmstmew rlﬁhntqimlogv, 42, 231-237

:(19@;%@"%”@ %%%og?‘}ate (SPDP) {Carlsson et al, 173,

bcheé (1978)}. The resulting 25,
thiopyridyl group is then displaced by treatment wth

d\gggﬁlﬁ ontizﬁ? Eek z.gn%ed%}: z‘ggfug Sgrg@é n?oug %ﬁlgt I%Bfﬁn'g%'i‘i'lc %Ien!atlves of the

presie(mt itﬂehmi may also BEelinkedtto cel bindinigeabentsvia peptide épa&rs It has been

o RS e SRR e L2 g aroylguarprten

carr%ﬁlé %ﬁé &alﬁ&ﬁn%um\/\/ﬁup Brd $eadigoyarolgiad blyylntraéarumcﬁeptldases {A

In Vifro Qyiofoxicity of con ween . cel
AR IR DTN e—
con{%ﬂrﬁﬁ@ﬂé tbﬁw%iﬁt H@ﬁvatxves Ry HeO¥bhddnseaf wttﬁ‘%é#ﬁﬂéé?r%‘?ﬂ@ condensing

derivatives of present i nvention and.t

ageatmﬁ@@nﬁ%ﬂ-ﬂZWh%%ﬂFm%ﬁ'M'am\ngFﬁe@chéf@&Hm&e H€b§§P§d‘|C|) to give a

perfie S5 0 el eIl ST RO R, CF, 10 (e

active drug Cytotoxicity to non adherent cell lines

bg%&:rgé e-1-d 5 O%\'I\.’?n hKe opgétgfrﬁ%pr o?m)rm Iﬁgﬁwg resent lnventlon bearing a

h dd:eqczlk)bgdoumnﬁqltm‘rmdmmylaﬁed alith mﬁlnldanhydnda@hd then linked to a cell

. 48- 36 985 toto [ of, th np.o
bindig a8 T o1 TP s SOBRBRE, BahbaBebe, fRled BURRIERWR estorases to
libefktt freidiegl {(PYr ekampiesnies B AtnmdyRiraksetds.s Bidchedh Pirarmacol., 38, 841-

<ol dmacher et al., 102 J. Cell Biol. 1312-1319 (1986).
6481({8PReut i c Agent and Method for Inhibiting the Gowth

of Selected Cell Populations The present invention

al so provides a therapeutic agent for inhibiting the

grom h of selected cell populations conprising: 10(a)

a cytotoxic ampunt of one or nore of the

above-descri bed | eptonycin derivatives linked to a

cell binding agent, and (b) a pharmaceutically

acceptable carrier, diluent or excipient.
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Simlarly, the present invention provides a nethod for
inhibiting the growth of selected cell popul ations
conprising contacting a cell popul ation or tissue

?({3%44%; of containing 15 calfl s from sai d shagioefoors2s
popul ation with a d%/m;ot oxi ¢ amount of a cytotoxic

a@@lmug@t@m@f rthpgliasn anthodydragmsants, iREotgiR,orcRreptide hogagnes, protein or

-pepﬂlfﬁeoéﬁm S hhd BireY Fl%télh@g%g@e f h8lshrfa W% Gggkﬁ&ﬂ{‘h'lethods For

cyto oxl ¢ agent I's prepare descri b ove
exarBpie; @bp@qsmdmntmdie@anawb%@m{teébw@ stoskiliakiag reagents such as N-

succhittfe Tz i L oRRRaer feEhim AN ZRiupRinERRnbR oate sPP)

4-sdébinrm|dﬁlox§daér=daﬁyl-ennmgl/ﬁca{ﬁ-pyndyl d|thidi)xta!mphtla$(SjMPT$LN-Ba¢ﬂim'midyl-3-(2-
carr i | uen nd/ or exci pients, i ude:.
DY SUYBlS P S, b R B H o) TRy b ipriale 4 (SPDP).  4-2-

b 1 riPide/ Bktefu I urgy idyl 4-[N-
pyn@ﬂdilfl'ﬁd)ﬁutﬁgolé Oé’cg%/o Srglgll&gﬂgsi(z%bl f O/Jdﬁv I\}e n g@ﬂ’tﬂﬁ %ln% ccnn;)ml y [l
malQlwﬁqng;éyg @}glgexane—1 -caboxylatene &G 1 oN-SUHASYR l‘ﬂlgy 3-(2~(5-nitro-

pyridyIGitHd) O aﬂaf £§§NPB eﬂ:rﬁﬁbﬂhtdlﬁ?@'cﬁt S—%Bétylé@&cuﬁ@ anhydride by known
practice In Vivo,

metmnﬁeescarlsson efial-r b 3y Siechent Uuﬂ@‘ﬁéﬂ%%t%‘afﬁf’r elaly, 24, Biochem.
151’?“1 EH rg’ﬁaéph L?s‘hg&ft &t Q. kbb! Bﬂche@ebb% 992@&19& fKﬂ:&Séf %P' 06, Arch.

ot 'express target
B.-odhelm Biaptiyan 685 (1862),a0drids et aln déstOQﬂeiﬂnﬁgQé thglakey and Thorpe,

v B oot B S B3R 2 ) o ot o

1 Anti-Cantes&rug melsngdamneat(ma)sTm freeiopprotestas thimheontainingyeell binding

agefl bl cbflvad F ihen £BAER e B R GRS EprorBygin cervatie to
prodfifceldffiga®esr ow prior to their transplantation in order

to kill conpetent T cells and prevent
graft-versus-host-di sease (GVHD). WO

29Rd / cifhigREsO iadt BRP tHeY LB Atkthods céh ibei p@*f ie@Xxby istandard column

treatment to renmove tunor cells or lynphoid cells from
chrgsaalegraphy aWb¥HRHC-t 0 aut ol ogous transpl antation in

CPP&I’@FabN %Qﬁjﬁﬁé‘tbs%et\b@eﬁ RéidBRsHal %fntlﬁtdtﬂl@s BrUSE| bindin agents and
di sease,” or 10 renove T cells _and other |ynphoi d cel

leptorypinatierigéives of Bumarasgnt dveption e thoss: ﬁh@F afe joined via a disulfide
bc.mgir ?Pg@%ﬁ%r Bd?ldoésdtﬁéchgeB LBYG ts ek Hﬁﬂﬂn@@orﬁ@ﬂjétb@@m prepared by

| ows. Bone marrow i s harvested from
knopat ineethods sorheas |m@ﬂlleirmmm0fm¢b>flaheﬁrnﬂbﬁ’élﬁﬁawﬁhi $ucclnlmidyi pyridyl-

o A SRR TGP, 1 e iero L (1570, o oot

thlobynqujnwﬁ isltBeh Aisptackd dy tréatmeabwith £8i0! confaining leptomycin derivative

o Bt el e o gBeeC. OB EE boBdaf, £76 % ptomycr

derfvﬁﬁ@bé Ihkeldvizr adiRalidb Yritige askidadéiyl prapairadhivy this tnethod. Conjugation by

RPN R T N —

i.v. infusion according to known nethods. In

ci rcunst ances where the patient recel ves ot her
In Vitsat Gytetoxioity ofscanjpgatase bstwasn sell, bindingAgrits And Jeptomycin
deﬁﬁ;ﬂes@q“egé%tqﬁ*m,&?tmen the tinme of harvest of

mar r ow reinfusion of the treated cells, the
t rcaaotemcmsaoﬁmI@pztomscaard@rlgatme@d:fmean@ﬁenhnver&@n@nd their conjugates
it Oigh S d

wstkglcell ? ny égﬂ%tsztcgﬁg@é?% Ot'agt%?glegg 2 of ]tﬁttg ﬁjérotectlng group an

invention will be supplled as_ :
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solutions that are tested for sterility and for
endotoxin levels or as a |yophilized solid that can be
redi solved in sterile water for injection. Exanples of

Wﬁd{,@m4ﬁ,9prot ocol s of conjuga8e adm ni strat ip@R/ 6 RE28 .
con\fe?eljcljr? \@%p Jfae rggﬁ\g ag?qsﬁ;o@zotg}qgﬁbﬁﬁ%@ hér%%{ aeﬁr@e)e(sﬁegé} as Namalwa

and P%Uﬂian&fé h\%@sﬁr@dw tfdtktéﬂfaaolsﬁémaf éélbpmlféréﬂbn((ﬁ}rfbs as described
a concentrated sol uti on human se

in G@Jrimmhﬁr et1@01$1‘='g/~h{f5'mé'a?! ME4EFRESA. U@%@a&&?‘%'ww g5 ghese compounds

to aa#%h% %Qunmteg §1R:h1 WATS Ak §QQBEReb&'i‘tbeoaéteﬁﬁ%d b clonogenlc
. (range g to 100 % r |néect|o
assaye sksiesrised My Gaidmenber o, [ 1.Gel ey 1342098 (4566).

second course of treatnent. Specific clinical
protocols with regard to route of adm nistration,
Thempeutic dkgent ahid Methosi fod &ni'abﬂm,g ther@rowtht of Seleeﬂedk!.‘eell Populatlons

dﬁ} ugrt[gsgﬁfj M%Ptiﬂﬂ gl%lé'plré} rgf,ﬂa?%%egﬁc f?ggpﬁé?'uﬁMblﬁﬁé the growth of

sele@t@ﬁ@%pbpﬁlaﬂ@ﬁcmmnéﬂg:t reated according to the in
i VO

Fgabmcg{qtgﬁg%nggtgﬁggr 8{9&%'@5 | nggci\g%l Ct egecﬁ qu}capxan derivatives
linkedab aeeemrmﬂuﬁng agastean®f the lung, br eazt | col on,
tate ancreas an atic
dhbabamiasestonbiacianeb e e BEeomEBh s
WiFkI8AY, Ghé %Péé%nt REHTBH Hotid8d a@‘héthbd FdrSinhiBliflg 'iNé bid%hﬁ of selected

scler03|s gra t rEJECtIOHS . such as renal transpl ant

 cell pepuiationsrcompraing semtActng-m cel ppawiafio of tigsie FYSRSIAdapR containing

cells’ ﬁ'bﬁFEbiB”selE di &g Eéﬁméﬁarﬁ%thr@ SRObLB: a:ﬂBﬁ‘ntbSI”‘ﬁ cytotoxic agent

rrowtrans ant rejection; graft versus .
comghiisipg swme of mqre.qfftbetahgvg-deggr@becbkep@ywcw\@envatwes linked to a cell
470920PCT111320071001328 i nfection, HV
bmd%ﬁ%;qje%n?on "AIDS, etc; bacterial infection; and
pﬁteatsmtexnpmfgect uscmspared:ah descrifiedrationsi s, amoebi asi S,

I T

and ban béldeﬁmmtettbﬂo&oseb’éslelhmﬁhe aﬂrasrthblclmst:airayuaummhﬂants

él_sl esrj gt%er%%&jigﬁﬁgﬁ %fnts rat| os 'uﬁarte) Dulbecco's

phosﬁmam pufféricd $ENAGUpHCabokit T, aﬁmﬁhmﬁg raﬁdneﬁrmblrﬂplpammgiml human

seruE alRar T VAN JOR IR 0D S Y NEBBe ohel BV ucapeiaes.

St hietisdeior eRabitieg thegivih o kakebied ¢l Jdﬁla@ngean be practiced in
i nternal standard. Mass spectra were obtained using a

VItropin W&t GESY Y% 3000 system U traviol et spectra were -
rl?)?é?ﬁﬂﬁg #n Qatk'l E%"incl'd@lgcf%a‘i’r%ﬁ&réfpmt AR in bfdefto kili all cells

performed using a Beckman Coul ter GOLD 125 system
éxcenj dolpge%lraﬂ variantsiek fennaoinpress Bpstacgat @otigene® fo kil variants that

i Iength detector and a Waters
EXP%%%FQ\%%?%S? reverse phase C 18 colum). Thin |ayer
cThe cendiiprespdfynoneadinisel i otrokseomre AeaditysddteBingd by the gldlled artisan.

TLG RO S T R B A, MR BOR AH8Wrior o

, tranéplatw intaatHeosarny quatusntdn wrderetodktill diseasdd vt awdlignactecalisdtreatments of

di net hyl f or re drjed.b istillati-on o
bong APETHARRGE b R, HraerPn el i bids 3t il BhanPeient d cstts and prevent
graﬁeéfggghgsmggamm@)agent grade or 20 HPLC grade.

human cancer cell |ines HL60, Namal wa, A-375,

CO_0205 and Ranps were obtained fromthe American Type

Culture Collection (ATCC). Kara is a nurine tunor cell

l'ine that has been stably transfected with the human

CD33 anti gen.



10

15

20

25

30

25 EXPERI MENTAL PART Mass spectronetry anal ysis was
conducted as follows: El-Cl Analysis : direct
i ntroduction (DCl= sanple deposit on filament) 30 Mass

WwoSsbaaeRt er Finni gan SSQ700G9; mass range rﬂczmﬁgm-g&gﬂs

. _electron energy 70eV ; source tenperat
r EHAIERRX (i trep RirgRove fmor ?@ﬁl%wdw (el B’Hm bone marrow
priof 1§ QB4 TR ntafidm ﬂl:%ﬁbé?ra{reétﬁféﬁ%r'iﬁntreatmnt of autoimmune

2007/ 14470921P /I132007/ 001328 El ectrospray anal ysi s
diseasepek fa repeovs &cealls sndagther lympheid, sells, Eog) %‘ég%@'ﬁrwe marrow or

ttssugi}lo{‘ p@\}_%tgh%?d% reb@ﬂ (E‘@H? Sa%ﬂt‘eé?im%q é)%l@fasl-fgltows Bone
mamew wz hawstedefrwmhe @atmt @ntoth&itlefih‘!l@wﬁlt and) thervinicubated in medium

con%iljé{ﬁ%l)sgﬁ{&i%%ﬁ I!#ylas anyfwg é mooglltﬂg ifveRtion, concentrations

ang(;e’iﬁ:oﬁﬂﬁ)olﬁ BEOLH t4 185M; (dR)abﬁutl—WJl rmm;zes to about 48 hours at about 37 °C.
The §xgct"j cﬁéép%r%z 1I—?pr§$ t aek Iy d9 L%n e A y(“dgéeqx%re readily
det@%ﬁnéwwidﬂ?ﬂﬂlﬁadl@m%an m&anmtuamm bome irraro Eelis Ereavashed with

(iol ution of 20
‘me

918 OQRHEIRIDG: SEEYM 4 etygned 1o BRns by 1. énfysion gegarding to known

methods. In circumstances where the patient receives other treatment such as a course of
ablative chemotherapy or total-body irradiation between the time of harvest of the marrow
and reinfusion of the treated cells, the treated marrow cells are stored frozen in liquid
nitrogen using standard medical equipment. ' _

For clinical in vivo use, the cytotoxic agent of the invention will be supplied as
solutions that are tested for sterility and for endotoxin levels or as a lyophilized solid that
can be redisolved in sterile water for injection. Examplés of suitable protocols of conjugate
administration are as follows. Conjugates are given weekly for 6 weeks as an i.v. bolus.
Bolus doses are given in 50 to 400 ml of normal saline to which human serum albumin
(e.g. 0.5 to 1 mL of a concentrated solutlon of human serum albumin, 100 mgImL) can be
added Dosages will be about 50 pg to 10 mg/kg of body weight per week, i.v. (range of 10
1g to 100 mg/kg per injection). Six weeks after treatment, the patient may receive 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
adhritis, and multiple sclerosis; graft rejections, such as renal transplant rejection, liver
transplant rejection, lung transplant rejection, cardiac fransplant rejection, and bone
marrow transplant rejection; graft versus host disease; viral infections, such as' CMV



10

15

20

25

30

hept anet hy1-194( 2S, 3S) - 3- net hyl - 6- oxo- 3, 6-di hydro-2Hp
yran-2-yl) - 8- oxo- nonadeca2, 10, 12, 16, 18- pent aenoi ¢ aci d
and 5.6 ng of HOBT (1-hydroxybenzotriazole) in 0.3 ni
Wb 2002118k¢00| or onet hane, are i r@roduced at a tpRITRBEA 003 £28

infe&?qrgd-slglc %'SPb%&l?gﬁ?@L)%a%E’é\g}@@d}?& Gnd parasite infections, such as

giardiabishbMBBbiaYis) Sohistbstmiasis, ditbotherCds @iterinédb@ ohé skilled in the art.
stirred at a tenperature near 20C during 20.5 hours,

then purified by direct deposit on 2 preparative

EXPﬁW’LEQ gel TLC plates (thickness 0.5 nm 20x20 cm.
reparative TLC plates were eluted with a mxture

Thmmmnon will apehbe illstrategny (r@‘p@slce rto\mndwelﬂlyg Examples. Unless

otne e a8 b oS e Ry P ol 2 ' (2535 i

volunes). 1.4 ng of (2-nethylsul fanyl - et hyl)-am d of

Mﬁ%@@%@éﬁﬁﬁ%@éﬁ o7 h2|-ot amet hyl - 194( 25, 38) - 3- meth

yMefiingx pothté - diety dmeaiitedy nsing2-gnl ) Electrothermal apparatus and are
entaenqj ¢, aci

unedpRi e 0 SR drd P, o Bnapn Hikd” A Geage. (00 M)

spett@néter.| Odrigal shitfs Afesepomatin spm relflive 161 8 ké an internal standard.

[ MENHar ; nilz=600; [ MtHr spegtra at 6
Mass RPRICHE Ho5H ORI Y B KR ERHE AORR Yt U 5B 00Ist ppectra were
recdrbéd fonld Pibé&rd Lelze0l éb%btréﬂiﬂcftblﬁefe'i HPL@ICWQQ perfdrfhed usnng a Beckman
| or of orm as sol vent ( CDCl 3- dl) reference

CouﬁezﬁcékD 125 sygieruequippast Wﬁba@e%w t:eultqr systegn S6D 168 variable

I-pdt% l()P' d Wgt R‘.RX‘@IALPAK a reverse phase C-18 colurnn Thin layer
Wa"%l%'? e A a e R o 4oy (Breverps phase G-18 colurgn). y

chromatoggaphy iMas; parformeddn &naitephoGﬁzsmcgpgel TLp glgte(sd Sllu:a:gel for flash

°°'”é5‘?5 ¢ 'ﬁ'?qrﬁ]a%%m gﬁ} 8\7% 16[5%) égﬁef g’%tr?ﬂydr%m? O% e?zb)( %’ul!at{on over

. sodiun® ymetak sl)m@t#gylactazmma drgl dBngthyIfcgmamIQGddqere drieg, by gisdillation over.

calcéﬁ%in)gﬁde }J'ﬁ@e eél’uégd %g%_%%ﬁ?@flgéﬁ% ’so%ﬁﬁé &é} \égp(e reafﬁpt grade or
HPLCQraiIé(q, J =65 H, 211); 3,61 (m 5 1H ; 3,65 (m

oo uBtam egriees ey figes HEBH el fry?. ¢0L 385 o Ramos were
obtdin&b from theHmeridan 6fpd dditurd GollechiomNTEG), Q\(Jdﬂ? 1?[ (?Hhuﬂrzle tumor cell

Iine%@@%ﬁagg)’e@ ? Ty &a@egewmf&ﬁ'_%umgnf%%%aﬁtgen 16,0 Hz,

-1H);695(dd J 6,0 and 10,0 Hz, 1H). 10Exanp|e2

h&%& msrcai%g oet hyI) am cl of
EXF(E@ TAbPATYZ, 18E) - (R) - 6- hydroxy- 3, 5, 7, 9, 11, 15, 17-
hept anet hy1-19- (( 2S, 3S) - 3- net hy1l- 6- oxo- 3, 6-di hydr o- 2H

pyr an-2-y1l) - 8- oxo- nonadeca- 15
Mass spectrometry analysis was conducted as follows:

El-Cl Analysis : direct introduction (DCI= 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 = Ionisaﬁon through electronic
impact ; Cl= Chemical fonisation.
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To a solution of 20 ng of
(2E, 10E, 12E, 16Z, 18E) - (R) - 6- hydr oxy- 3,5,7,9,11, 15, 17-
hept anet hy1-19- (( 2S, 3S) - 3- et hy1l- 6- oxo- 3, 6-di hydr o- 2H

WY b@fhAr0l) - 8- oxo- nonadecaz, 39, 12, 16, 18- pentpeg/igiesr/001328
acid and 5.6 ng of HOBT (1-hy droxgsgnzotrl azal e

in
@egﬁmmam thesitive pectrgprray dl!il@eaﬂvgtelgct ospray : ES)

37 g)a.r 20C, 12..8 ng of dichlorhydrate of 20
cyst am ne, i of DG

(SN Wdtars-@d:cropﬁss&&;@l Agites HM2#H00.;1 LG golummXbridge Waters C18,
t T {
sxebp. AL S B ghFREBA T B 4P Sl | Sdedonfi; v DA

(x-zbo'.mmﬁgeposn on 2 preparative Si I | ca gel TLC pl at es
(thickness 0.5 mm 20x20 cm). The preparative TLC
plates were eluted with a m xture of nethanol /

diEghthgleon®et hane (5/95 in volumes) then the desired .
HeX MU ARG, e s e AP &
3,5 ?%Eﬂ 1&@?}%&%&%@9@({% 3%5'%%?&;!}/6 -0X0-3 6—d1h{dro-2H E;ran-z-yl}-s-

oxogmademaaa.1101‘@4‘(&§-se}taenweeﬁgﬂl
6- ox0- 3, 6-di hydro 2H pyr gi- 3- y0- 8- oxo- nonadeca- 2,
10,12, 16,18; a [

Mass spectra : 30 Ea.
2007/ 14470923PCT/ 11132007/ 001328 ES' :
[ M H+HCOCHr ' l\/lercato et h
of o (2Esolion of, ZEEQ@E) QE@%&%%@ (- Grhéd:)ﬂ:y 08%7.9,11,15,17-

2S5 3S5)-3-meth 16-ox0-3 6-d|h dro-2H- ran-2- | 8 OXO0- nonadeca—
hepgwa% }ﬁe@h% TOA4(2S, 39) - 3- Y oxor s & 4ls

2 1@4ﬂ3.ﬁ6218ya€)nt®emaﬂdrﬁd@e‘é§2ngo¥t@lﬁs(&BVW@MW@V@Z@@D g 0.3 ml of

dlcri[cg'gﬁ'?glgr%'r:ﬁ%@ftrﬁ%@ﬁ?f t%m%erg)t(uyre near 2%"01 17 85yl of DIC (N,N-
diisbppgnatodimite) @Mas‘ézshg&frﬁe@mymmy@gmye%nel Tiwre;acﬁpn mixture is

stm%ﬁ rag aa%ﬁpgr%ﬁ%reoﬁge . e{eﬂ&]ﬁ% %f.g 5 ﬂ'ﬁ)uésﬁ i%&npﬁlrﬁe%eWHﬁect deposit on 2

preﬁhrethlre) rsoznatgmn'ﬂ,c ||:mtemt(ﬂmkuesml Ot mant @A) am)r dhaepreparative TLC

plateg P’Pf?é? &{LE?% p' va og gf &}ﬁlt%riogfadlgﬁ\%ﬁﬁetﬂignﬂﬁwg ﬁ'isvcﬁlt]mgs) then the

desﬁ"ea Iro@ st hgﬁﬁtrétttédi fiom Bilid® gel with ackmodttllrerofrmeﬁlanel fadidhloromethane

NN TR e LN B T e
hyd%i&ls‘s ?@ 1hy153|17r i@é‘p&arﬁ&ﬁﬂﬂlgt((zseg-snﬁe -Bbky-8,6dihydra-21ebyran-2-yl)-

[ates (thickness 0.5

8-omesaa%eqav%1fm 15 [eantagndic g é’dev\ﬁ’t?tﬁ'"g?jn?%%ryéuw solid whose

.cha'i%’étgﬁéi E{reg-{%héwlﬂ gethane (8/92 in volunmes) then the

eS|re product is extracted fromsilica gel with a
m xture of nethanol / dichloromethane (15/85 in

.3 ng of (2-Mercapto-ethyl)-am d of
(Wﬂ 167, 18E) - (R) - 6- hydr oxy-3, 5, 7,9,
1%, GSnﬂi-ameIMﬁMHﬂyimwzﬁ@ﬂSLm&)]—S met hyl - 6- oxo- 3, 6-di h

Y TRENBIR BEEAR 5848 WL iBirEd an & spertiompler BRUKER AVANCE DMX-

eo@mﬁtﬁltﬁé 'f&%l%ﬁ@ﬁéﬂ%%{ﬁﬂ@ (Biasgre N i-Sh ichioréfon taeesolvent — d1 (CDCI3-
[ ow n SS spectra :
d1) reference at 7,27 ata temperature of 303K: 0,79 (d, d = 6 5 Hz, 3H) 097(d,J=70
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ES: m z=586: [MtHr 25 ES: m z=630: [ M H+HCOOHr 1H
NVR spectra at 400 MHz obtai ned on a spectroneter
BRUKER AVANCE DRX400 with the foll ow ng cheni cal

\%‘hcfotﬁmﬁtﬁ in ppm) - in chi onzgform aS sol Veﬁi:'rrmﬂ)bmmszs
reference at 7,27 at erature of

1
Hz, SHD, $,@7((d‘.)Ia= 7.0 §iz5 3HY ; 19R)(d;J 5,768 H(zdSH 1,15 (¢, .ém.TZS VWrany 171

(m, il—ﬁg 18} (g I-S)g1§21m_}lagtﬂ§ m%ﬂged 1|3|) ség%shr, Bod (hizaH) : 2,11 (s,
3H) 2201731(3435!])92.49@?31 EB2 B and 13.26HZ, rﬂH)llZAf) (mfhrmd 1H0 2%3 (m, 1H);
2,65.}@ ~(t§:]}s%kz‘?ﬂ ;ﬁq\‘r}xsmgé%z G, 11247') 03d5&5c§341 3 9,5 ) 2H); 361 (m,
1H) 13,65 (g, 1H)H)5,01 @d54=(415a11ﬁ1)75l—ﬂ2:rﬂrl)2565(d10121043 I(lm‘iH) 5,26 (d, J
= 160037, 1803 gt B AD oy 568 (@, g g 69 80>y 7 570 16,0182 1) ; 5,97 ¢
broabtll = 63 HE(1H) ;B eol&),,.lS:Hno Eutl)1H}5,,aﬁz((¢ J 3 18,86iz51HY; 6,75.(d, J =
16,0 1105 9 oy 6.0 (A L L2 resieed 3 1o

from5 96 to 6,06 (m 3H) ; 6,75 (d broad, J,:15,5
, 1H) 6,97 (dd, J = 6,0 and 10,0 Hz, 1H) . Exanpl e
4§xamgle2 :

(% 'Ygé ﬁ%k&?&ét@ﬁﬁ%.&éﬂzt )10RM 0 62 F8ERIR) IS RydiBgy-385r 9,11,15,17-
heptapiethyls Qimaéﬁiﬁrmemyliﬁ-m&@@d ibgjro2HrpyIapd2-g)-Sxexosnenageca-

21dh£§r/13§ ?éL?P%%‘%%Z&f%ll)lSSpg)r(l?éenm c acid OH 0 To a

OH O

6 hyer oy, B2 15 N
o S)°-3-mat hyl- 6 o 0-B, 4-d hyldr o- 2
pyran- 2-y1) - 8- oxo- nonadeca- 2, 10, 15 , oo

12, 16, 18- pentaenoic acid and 5.6 ngy of HOBT
(1- hydroxybenzotriazole) in 0.15 nm of
dTe ha asolutiehheh @0 argeofr(szoldlEc‘lﬁE 46Z 4 BER (R)ed-aydroaty-3¢@7,9,11,15,17-

nepfarsini- G310 A gy Cup- S VR Eh b T i hnacca-
2,10,M2 96 18-punt@dnoit aéid csrnarﬁesha@ef HOBT (Bhgdrogybenizstriazele) ¢ 0.3 mi of
e g RS el BYSrEt p 08, 528t Ryt o
cysthhfind| 2% 51 6f Bics Ko REBiiddbpRopylcarbodiimide) then 11.6 pl of triethylamine. The
reaction mixture is stirred at a temperature near 20°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 desired 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-
6-0x0-3,6-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 :
e ES" mfz=1167: [M+H]"
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20 mm 20x20 cn). The preparative TLC plates were
eluted with a m xture of nethanol / dichl oronethane
(7/93 in volunes) then the desired product is
w‘gqoam@@ fromsilica gel wit23 a m xture of pralB&OIObI1s2s

SRR R Rt o a ot ™
(2E 10E, 12E, 16Z, 18E)-(R) - 6-hyd roxy-3, 5,7, 9 ,11,

15, 17- hept anet hy1- 19- ((25, 36) - 3- net hyl - 6- oxo- 3, 6-d
E;@mlsirp pyran- 2-yl) - 8- oxo- nonadeca- 2, 10, 12 ,

e S 4800, & 0o oS Beir Ayl o0 . 18-
hepmwhﬂp‘@et(zs 38)-3anethyl-G-08a:3;6-filyeic-2 fEsyran-%yBaﬂe@@-nonadeca—

2 1%% ?4%6%%9%‘&‘{1%?5071005328 1H NMR spectra at

400 MHz obtaiped on a sféct® ometer BRUKER AVANCE
DRX400 V\é,t’h\,t (8.1

m)

=%
- in chlorofornl as|soljveny - (dl CDC13 1) reflerence
at 7,27 at a teC?rperature of 303K 0,81 - “Sedriz,
311)098(d J:65Hz 3H);108(,J 75Hz

B & ol &t Do f bt e 38l o degeditath o 116,17
hepfa‘inetﬁ'y‘ll)‘l 9—%23 %ﬁ)@%eﬁ?ﬁﬂx&@dﬁgﬂr@m f ra?»—i'—-gl)(ssoﬁﬁﬁ@ﬁbdeca-
5 and_13
2 1%%3@ 1819%ntaer@sczlgmg rﬁndgq!ﬂjl of gleywlqmneﬂwo 15 gnlm d(qlp}oromethane Is
mtrci’sdd}ggd tag ag%?ngﬁ@raﬂ:ﬁ'a ne%r QGC(B Y ﬂi of Sivéloglzchlgll'&e Afférofﬁ minutes at a
temm@gatqre5pqqr @c, ﬁ:SQf_l@lO@ |q£ 4 H):ng of @-",arr(laoett}aaetlllgt (1n 0.15 mi of

dichlz'ggfn%fll}grr]lg %@é?(ﬁ ’rnljltﬁ))et;harg? 98 {cﬁ%dp?{hé'%l aﬂgﬁﬁ%ﬁ% i’ stired at a

tempiratur® hiefpr 20%; 88 (1t how, the parified by Hirect diposit on 2Jprepardtite silica gel

TLc{Elate}E}mc@@QS g)d? ggn %&xiﬁézngz Thd @ﬁo%g@&%pl&ﬁ 2‘1’% Bluted with

mixtore of metha6at- Meiid‘rﬁdre&eﬂmb {849 ih fvaiyrhes)r then 1the adesiredf product is

extré%tgg%?igiégﬁgéﬁggr@r E‘SY)ET% %]I 613 @?%omeﬂﬁpﬁal&;dg volumes).

2.31 a1y 20 L)2-Blerapto-otnhdesd- 2f 1 (28 A 0ER2E316% n8ER(R)iGchydroxy-3,5,7,9,

' 1t ] f 5.4 nn )
1, o ol A s S Ry ot B Bycro2Hpyreg: 21yi)-B-oxo-
nonhéﬁaﬂﬁﬁbf’ﬂ)ﬂh@% HERBeRs: - dcidetahy lottamed- 3s6adicBaess 2lass whose
1) 8- ox0- nonadeca- 2,10, 2012, 16, 18- pent aenoi ¢

pyr
chameeﬂﬁtfﬁsqresthmfoi@ww chl oromet hane are introduced, at a
tenperature near 0C, a solution of 63.6 ng of HCBT
(1- hydroxybenzotriazole) and 110 ng of
ZMﬁ!@SﬁpeCtE mst hyI di sul fanyl -propylanine in 1.5 n1 of

dl%ﬁ% then 86.2 pl of D1C
1 sopr yI carbodiimde). The reaction m xture

|SE$§'1mvzs=r$sat[mem®a]ure near OC for 15 hours, then
is diluted with 30 m" of dichl oronethane. The organic
phase is washed 25 twice with 10 ml of water, dried on

S gl RS spdciacat 400 ML S8lainBd Ik RbBEathaes BFM]@ER AVANCE DRX-

concentrated under reduced pressure at a tenperature
A00nwith theofollowing chemigal Ahiftso(Srie Pipou g - ins cjordfeme s isplvent — d1 (CDCI3-

i3RI 2T LR AR ElR 3 30 5F 00 1P P Rt dhe . 0 = 65

Hz, (M—InOG A% (d1 0/99,5(kn 3H)|;unbsid, JFr AGtHnaH)Gantéd)iJrg7 OHdz, 3H) 1,72
desi red product are concentrated under reduced
pressure at a tenperature
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30 near 40C. 212.1 ng of

(2- met hyl - 2- met hyl di sul fanyl - propyl)-am d of

(2E, 10E, 12E, WD 2007/ 14470926PCT/ 1132007/ 001328

w6 00kBR)yod R) - 6- hydroxy-3, 5, 7,84 11, 15, 17- heptriashdocks:s

R AT B0 BB ol H) 10,1 88 208 (. 240

2,129 2 m:qda e sfahaursesiH@sm) saeshgw ahpSﬁomowmzm {m, 3H) ;
characteristics are the fOIrf,rOW ncb Mass spectr

2,8%4m, i} = éd@(Q[Mﬁ-ﬁmE?s St/ (. AH)= ﬁdlﬁ(dd J=4,0and

.ﬁ;p)e.c Qty 4 0
TOW pe trorre er BRUKER AVAI\I(%QT}1 ! %%\/ﬁ%f quol WH) 5,60 (td

parhﬂihfrma%{qedsﬂrﬂf § angd 1%5 plantil) ; 5i7@ (dﬂ.l brohdendds, %UZvﬁrﬁ from 5,96

| 106 q@@gﬁgﬁ&@bﬁ% § Efﬁgﬂg% @H)e? g?gdog‘.; -?%nb%lﬁaefc?é P22 1H)

Hz, 3N); 108(d J=7,5H, 34 ; 1,14 (d, J = 6,5
'116dJ=70H23 1,32 (s, ;

HE)@%E?%& ; (1 82 (s, 3H ; 1,;93 (m maskc(ad,' IOIQI)D;

1(£Me(tlwldlﬁﬂﬁanyi—éthﬂ$aﬁm 2Wf ; (2EMDE(2H)168d8EBHR)-6-hydroxy-3,5,7,8,

3 AN);. 2,43 (5, 3F1), ..
1,65, 4 a5 G538 31fh&th?|§6 g0 B Sigro Bt pitapz-yiy Beovo-
nonBdcad2,10214),16,18-peMadnbdiR deid 3, 69 (m 2H) ; 5,00 (dd, J
=15 4,0 and 7,0 Hz, 11-9,.5,10 (d, J = 10,5 Hz, 1H);

5,26 (d, 0 Hz, 1H)J fiom5,54 to 5,64 (m 2H :

5,70 (dd’éj‘:}s/\7H 4 X5 ,—F"6, 0

Hz, 1H);6OO(dQJ—1O,5Hz, ; 6, d

15,5 Hz, 1H) ; 6,75 (d, J = 15,5 Hz, 1N); [6,96 (¥d,°J

= 6,5 and 10,5 Hz, 1H) . 20Exanpl e 6:

( ZoMar solptionr f ok yd cﬁr omu)e 42k A462f18E)-(R)-6-hydroxy-3,5,7,9,11,15,17-

h Pgaf{ﬁ%%gﬁglégﬁzt‘% 18E L i{' gﬁﬁﬁﬁ%ﬁ@y@qﬁéa )ggwagpgdeca-z 10, -

12, TB 28 hta&non@xébl@@iﬂdS@nﬁ; &P rmnfmq&dmgbm;&o@)nﬂ 0.15 mi of .
5To a solutiaon of 200

dlcl-(lg'pmgﬂpgne Argeinfpfusad, at @ﬁpmﬁp@yyg) negh d0d$. 7.65 ul of DIC (N,N-

d.ns&ﬁ%@ﬁ&%&%@@%ﬁ%@é sgﬁﬁglﬁho$3dﬁ%§ﬁ23n§hyldﬁ;léﬂeéﬂygaﬁﬁehﬁ 0.15 mi of

dlchb@rqﬂl)ar@- dm- Fﬁﬁ%l@@d'alxﬂlfﬁos 1slirred | atsa ﬁ@mp&éai@rec NER| §0°C during 2

hou'rg‘ tﬁeﬁ P?;f{ % %§ ﬁgg?@eg{egﬁ %ai‘g @giﬂazt%?%g;c%g L@Efes @ickness 0.5
mimy oa%e tope)e dhe preperative 2Tl&mmi@@ﬂﬁqlejtﬁa®swth Aenixtuxet efr methanol /

dlciﬁgrop%iléﬁ'}@ ag’q lﬁ)%.ﬁ'ﬁ@!{)%%bﬂ%adesﬁgd ﬁzﬁucg %e )ért%gfétd' fﬂ*ﬂ‘n gclilca gel with
a mtixtuee ofvmiethahbl Hdichforomethane (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-
((23,35)-3-methyl-6-ox0-3,6-dihydro-2H-pyran-2-yl)-8-oxo-nonadeca-2, 1.0 12,16,18-
pentaenoic acid are obtained as a pale yellow oil whose characteristics are the following :

Mass spectra :
» ES™ m/z=632: [M+H]T"
. ES m/z=630: [M-H]" ; m/z=676: {M H+HCOOH]
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WO 2007/ 14470927PCT/ E132007/ 001328 water, 15 m of
brine, dried on .magnesium sulfate, filtred on sintered
gl ass and concentrated under reduced pressure at a
webjpetiater e near 40C. The so26bt ai ned yel | owcalib2005001328

4Hlna8 st 2t 4P ik SRR AR H abrbuRbets BROKER AVANCE DRx-

400 W:tﬁhché W&@Lﬁ@&%ﬁ.bﬂ@hﬁ&@ ifh Bpﬂrp)l%H c(wld?ofuﬁh WEBShEnt - d1 (CDCI3-d1)-

Fractions containing the 5 desirted product are

referepne ai7; 21t alde taneraratuesl 0t 308k BsuldeJ 56,8 Hze 3pBi 298 @, J =65 Hz,

_. 3H)“§ @09 33—&‘53{1% %4@ 4588 H2 3 5 1,18 (oL =70 Hz, 3H); 172 (..

1H) wzmla;ma tom)sfs(rhyiﬂﬁbx‘l/SZ?\s??:H) 1,84 (s, 3H) 2,09 (m, 2H) ; 2,11 (s broad,

3H) d?h13§dcd 55, g}ﬁgﬁi‘% % 107,38 Bloat, TR) M sl 03 P54 (m, 1H) ;
2 7oo(m TH)NZ}8B ém21HP; 2,86 16 ,J1=86,6€ﬂ2 @H)qiforase tor%70 (m, 4H); 5,01 (dd

- R L MBI G 50

1H) E8;60 (tipartali mdsikedl J = wﬁmﬁ?xﬂs 5 [Hd, HHYICBGHY (dBHINVR O and 15,5 Hz, -

10 SBIE . 58 485t . DB PSS SRR S5 e 75 o,

J= ‘(555“-& AP B,96 (48, &hleqrsﬁ@nmq&aw)vent - dl (CDC13-
dl’) "réference at 27 at a tenperature of 303K : 0,80

(d, J =65 Hz, 3H);097(d J = 6,5 Hz, 3H)'107
(Eyardpiz 57 5 Hz, 3H) ; 1,13 (d, J—65Hz 3H) ;

J =6,5 Hz, 3H ; 1,38 (s, )172(% 1H) ;
ﬂzgﬂeﬂwl-z-mthyldigulgmy[ gropghpamid 1| Q§5 (1951263194, 18E)-(R)-6-hydroxy-

3.5 L8P el G 2Ehg) oyl Gpyaldigurb o e o

,oxo-ﬁpﬁ@dm—z,r‘rﬂ,mH)GJ8—3@:&8310@!(: agid= 6,5 Hz, 2H) ; from 3,61

t0370(m2I—I);501(q|ﬁ,d-40and70l—lz,1H)
5,09 (d,¢J 1% 0 Hz, . b,26 (d, J

;5,59 ’(dTS parti ,
5,63 (s, 1H) 5069 '(dd] J :
6,00(d,J:10,0Hz 1H ; 602(d J = :
; 6,04 (t partially masked, J = 6,5 Hz, 1H) ; 675 d,

JTe aléolbtidiz of 22§.4;mG, tﬂKZEd@E R E16Z,08BR(R) D hed ioxy-3 1517 ,9 11,15,17-

hepf%\g}eﬁﬁﬂ %@é %Q;) gfme |- (? ?}g‘l?i ﬂlhgaroﬁffp?rgl%ﬂl) ga%?el?onadeca -2,10,

12,18M8-penstaehoiC2trt in 115 mepf dlﬂl(ﬁrmdﬂfanéadre\lmoduced at a temperature

neaf5F Sl i po s R D e aaereR St 18

2-méWyRE- naéthyia@duadynp%@%hmeﬁm 118'%i BPEBRIGASNSthasX aRBh 862 pl of DIC

was prepared é erein referred to as
p

(N.Nralisopropdrpmbogisnisay chie tRactiommiKare]s stirest aladamperature near 0°C
for ﬁ‘hb@@dﬂ'néﬁﬁ.% dl!ﬁi%@t\ﬁq'\ B0 i & dicHiGbfhefRr, TﬁéQﬁéém@fphEQ@ is washed

ant | odqy yi ng agent SSNPB (N-sul f osucci nt m d
twice - wish il dnlzobwai@ryldnedhpm)soshmtwga efiitrated aen aﬁintetﬁm;@lass then

congé}?%@a (Lﬁ{gfeg rl’gau o On:ﬁﬂ%s‘rz]g}uhég 09 n;%ﬁ%%t@é; hﬁﬂ %g%p% so-obtained

residuenis pytifiecebyuoldein Elwor@tographpt es siticaggebi{2hyg SiO. 15-35 pum, elution

grar%%ngp g@%ﬁgﬁzé-@?l}l@%@%&#\% o'?h@% pﬁrorga g yr apé%@ &rg \Péfumes) Fractions

contifing ith désickd pro8Qctravk gohesrstiated phd)érpbdﬁ&doptﬁeéemrem-ﬂ a temperature

neaan?%%d%? i sty il g ool B roe. e,
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10 addition of p-mnercaptoethanol and determined to

have -6 nitropyridyl dithio groups incorporated per

anti body. A 2-fold nolar excess of Leptomycin-SH drug
Wwe booiiii@r group was added t @6t he nodified @lttmbﬂfdwoniszs

162 AR 65 D hE A b e REBIA S ERAS STty E-oxo:3.6-

dihy&tdBhBykAE85H8- Qﬁt)-noﬂ_ihécﬁezim HQHGV@Spérﬂéérib/t@@cld are ‘obtained as a
spect rophotoretrical ly (394 - nm and by HPLC for the

yellqvegl@eig whgpe shargstafistieoperthafiewing hi one. After
g%‘g 5L At. ambi ent tenperature for. about 90 mn, the-
m xture was purified- by Sephadex G 25 size-excl usion
chESFratlinga@ﬂ[Mﬂ}-ﬂ 50 mM pot assi um phosphate buffer (pH

i BE-B58 RS oM B aTROBRIL conr ugare o

versus 0.37 for the unnodified anti body denonstrated
the incorporation of |eptaonycin group in the_conjuga
(HESINR Spgcira 3t AOOCMKa Spbonah o0 amedrometon BRUKER AVANCE DRX-
d - -
400 %@Eﬂﬁ%\&sﬂg&héhﬁcﬁ@ﬁ#ﬁﬁ%% géma) ﬁ%ﬁ(&ﬁﬁ%hﬁé@golvent d1 (CDCI3

-T'eptoftyci n conj ugate Showed conj ugate peaks at :
d1) defege alzwmam&uranﬁl’»m%@oddltle=|155Hz 3H); 0,97 (d, J=6,5

Hz. SR AR L e PP daly b st 2 SBC el T Btz 3ty 132

(s, Ot +,7D19, (1) BA) A, i3b1)d\,88 (rh rhagked(rii E) DT@FGSvﬁHDVQSJB (m, 2H) ;

2 1R A 2 18 N s ARBE rs HTER <38, S 24 (e 1105 270

(m, aRY; DB3-(ed, e)als 45 (dmaeemenzlmkemn Petd 8,69%(ms anpt 6,00 (dd, J =

20 bz R b BB e b 5B UL 78 PR rom 554 0

5,64 (:ﬁk@m) %N&Qdaww’rbww BiHE, d) ; 5,83 (t, J = 6,0 Hz, 1H); 6,00 (d, J =
di t hj oébut angat e e 30 _seco

nd
10,5 HE1 D cHRRIELLE S ity édath?r‘)k‘éd*% JH) 5696 (dd, J = 6.5 and

10 5:ggpﬂ.%nd of exanple 6 via the maleim de l'i nker SMCC
(N-sucm ni m dyl

4- (mal ei m do- net hyl ) cycl ohexanecar boxyl ate). WO

20071 é%70929PCT/182007/ 001328 HuB4- SSNPB- Leptom/c:| n
(m—uél'a‘t‘e (huB4- SSNPB- | ept onyci n of _exanple 6
h{zBdercan®-2-methyl-prgpylf-amisBaf (26t 10BCTRE, 0@% 18Bx )e@hyﬁrphy—

7. ¢ 2\ |
35 L8Rl LB P20 35 S 0 BIE S Flndlic2a rplfiVen-2
oxobwhbdeca-pHOGI 516, 58<pentaanoucraglc50 rrM NaCl, 2 rrM EDTA, 5%
di met hyl acet am de) for Qf mynutes at anbi ent ‘
tenperatu e reacti xture was_ purified by
SephadexH S
pot assi um phospluat €' butfer (
NaCl, 2 nmM EDTA). The nodified anti body
assayed with and without addition of i 3-
" meec apt cellitinol ofanﬂ()mieltmj mofie @-rreethydZemsthyldisulfanyl-propyl)-amid  of

e YA G4 RSP ¥ SR gsyomenr

6-00- @erdtuurd{m pgfaﬁtm l)aa%x@-ddmﬂeba-ztﬂmeimw-p@ﬂa@ad Beidyin 7.7 ml of
e at I n,_ 50 M pot assi um phosphate buéJ
totripRIrefuEneCaTe 316 ML OIEateM A PR HTLDRA 25 oe added 217.2 mg of
TCI‘E‘&b @I&Ylk&%@é 8f‘ﬂn§(?)‘car B@éﬁl@?ﬁhb%lﬁgsl-\ftz@ﬂ 1®M8Gts at a temperature near

rophotonetrical | HPLC for the
20° Beﬂ'@a@@t‘-fdﬁﬂ @Wiﬁrlégwtﬁﬂw@ 30 mhetotbyl a@ﬁtaée. wasded tytpe with 15 mi of
reaction at anbi ent tenperature the m xture was
purified by Sephadex O-
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15 25 si ze-exclusion chromatography in 10 nMcitrate
buffer (pH 5.5, containing 135 nM Nadi). The sanple
was assayed with and w thout addition of

wh 2008hi49¢t oet hanol and det er#/ned to have 4.p¢ThBReH6HA328

KV PR e g
conééhtkdidd Mrbéﬂ%éaW@béur@@llauﬁﬁip@ratmé%r 40°@. The 8b-obtained yellow

-‘huB4_anti body was reacted with a 7.5-fo nPI ar ex

oil ipPUTADY FOWER caforaﬁoar@phm@af!'@arﬁ?éfa%ﬁr% U5 YMngy lvifon gradient
meth&na¥ H%Bﬂfrﬁétﬁhh@fms’lmtt@ 1@!‘9‘0‘ ﬁﬁ \fdﬂhhés)ﬁ Fractions containing the

cont al ni ng

‘desmecﬂrmr@@u@am a:nn@@)trateﬂ ugdewemc@@ messamuaérﬁ temperature near 40°C.

ISR sablE ARG S B 15 ! g oy
3,5,B(9, Bk $5,dfhehrepstaylel as(tozsés)@a'ﬂlemylsﬁ-owﬁt%dmwd@-%WM“-z'yi) -8-

a0 R L AAUREEREE A A58 O s whe

chagmimistics\ae the $allpedngy addi ng an excess of a th| oI
(&%stei n%%d_and determined to have 3.3 |inker groups
APFHdy. A 3-fold nolar excess of the drug of

'exE@I /Z=6Re [MeHIEl M de group was added to the
nodi fi ed anti bod npl e at in 50 MM pot assi um

oh Stz 3827 MG ¢ PUERESE: MAHHARANT 50 M NaOT, 2.

EDTA, 10% di met hyl acet am de). After overnight reacti on

at anbient tenperature the m xture was purified by
StdHIMBXsiecRE ati508- Mkizl ahtainad cnr @ specipregihy BRUKER AWANCE DRX-

500l e etk s kil P b agorbiort &8 Sodfts gt (cocis-
d1) $&@Eérf§@wcfaét7'lf270ataé@rﬁ(§ér§u@é of 308Kk mcsmsg at=ed 5Hz, 3H); 0,97 (d,J=6,5
- ept grnycin co CcO g_a
e, ol S B S O T S, A, Y288 iz vy 1,38
(s, B9 r1s$@%dnng 1821s, ﬁa) -ands &, @t amseim paﬂiaﬂf» ma%aed 1H) ; 2,09 (m,
i ncorpor at ed {)er antl ody mol'ecul'e. Biolo

2H): 11 {s5-3H) ; 2,47 (dd, J 65 nd 1 13,5 Hz, 1H); 2,54 ?m 1H) 2,70 (m, 1H) ; 2,83
(m, 1H) ; 3,38 (d, J = 6,5 Hz, 2H) ; from 3,61 to 3,70 (m, 2H) ; 5,01 (dd, J = 4,0 and 7,0 Hz,
1H) ; 5,09 (d, J = 10,0 Hz, 1H) : 5,26 (d, J = 10,0 Hz, 1H) ; 5,59 (dt partially masked, J =
7,5 and 15,5 Hz, 1H) ; 5,63 (s, 1H) ; 5,69 (dd, J = 7,0 and 15,5 Hz, 1H); 6,00 (d, J = 10,0
Hz, 1H); 6,02 (d, J = 15,5 Hz, 1H) ; 6,04 (t partially masked, J = 6,5 Hz, 1H) ;6,75 (d, J =
15,5 Hz, 1H) ; 6,97 (dd, J = 6,0 and 10,0 Hz, 1H).

Conjugation of Antibodies with Leptomycin derivatives:

Coﬁjugation of Anti-Colon cancer antibody huC242 with Leptomycin

derivatives:
O

necasz M~ ></
NS S5

H

=T
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Cytotoxicity evaluation of a huB4- SSNPB-I| ept onyci n of
exanpl e 6 conjugate on 15 Ranps (CD19
anti gen-positive) and HL60 (antigen negative) cancer

W hdoS1yoeWBT-vi abi | ity assay ZShovved 1050 valp¢gfinnbh7doisbs

o AR Conivba e RuaBERT Aot b Sptibpdy (jrC242) wit

the @bmipdand ept @Bﬁimplé- snhiaBogiepamtl YB&kem referred to as huC242-SSNPB-

Iept%;t(cgé g)ﬁlﬁgértn ecf:}jn TRR gpggﬁﬁgg%ph@?%%%c@@%g%tho%%ollar excess of
e) c I | 9.
the a%}gdéﬁsg ﬁgﬁilf?in% ag‘éﬂg O%ng/lgan%! ggﬂagﬁgg |5|ni_i IMQ Ghaeeslpyridyldithio) |
butapeated @t a0 anjibogy-renceniration of 8 mafs imbR n’@gtp@fﬁsglugh ghosphate buffer
r r
o1 B, G S8 R 2 B0 9L Sy ol o o0 mines at
amb@mt ternperatyrer he deaation makiure wap et@rrr ied by Sephaiierx G-25 stzy—exclusmn

chroﬁ%t(gé’?gﬁf egm dbrata%’c\ﬂinr e mM Hgga\ésfgﬁr{sg é}:?\%té) Bﬁﬁ%rglﬂﬂ?ng%ét,gh%ﬂtaining 50

mM tiNa€H e, 2 itV D TA. beheappdified antibodynsaropleskad bssayed wath and without

e, & B opE B 41 B dOS PV (- RGN groups

incobptRateafper ZhtibbdyA AVB-SIaha6ET BxcesBbe tdrh G‘ilﬁ—SH"d r linker grou
FJ|b§13ear por branched Cl1- C20 al kyl %7 |§ al Rig g 9rotp

waS@adﬁaﬁm the raaeifed aptieedy sarape atrd mawl in é@mMmte%ﬁw phosphate
buffepr (977 6.5, @bl’ﬁ‘élmrfgmsboﬁim |N’a(§UQSHI\H LEE?FJAb)I oSRdirkdhyBEEamide). The

| uoroal k I s- NR- is a linear or

reactwramefell@zeg:zeetarqunptomemwpsr(a% Ay Aand by HELCdir the release of 5-
nitrof{RAiGS B tFionk S ARER Ri¥cRorlat BRbIBAE terfipéraflid forCibddk B0GHRC the mixiure

was purified by gephadex (-25 size-exclusion chromatography in 50 mM potassium
phosphate buffer (pH 6.5, containing 50 mM NacCl, 2 mM EDTA). The_ absorbance ratio at

7-250 nm/280 nm of 0.78 for the conjugat'e' versus 0.37 for the unmodified antibody

demonstrated the iricorporation of leptomycin group in the conjugate (resulting in increased
absorbance at 250 nm). '

Mass spectrometric analysis of a deglycosylated huC242-leptomycin conjuga_te
showed conjugate peaks at 147492, 148212, 148936, and 149660 dalton corresponding to
1, 2, 3, and 4 leptomycin molecules incorporated per antibody 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-CD18 (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 aﬁtibody linked to the compound of example 6 via the
maleimide linker SMCC (N-succinimidyl 4-(maleimido-methyl)cyciohexanecarboxylate).
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or T represents : 15R17 where R, R", R 7, RB, X
Yare as defined above; R R identical or different
are Hor a linear or branched Cl-C20 al kyl ; or the

vAbajorRaest i cal |y acceptabl e 28l ts, hydrat es pc@iBs2007/001328
or. the

W ESEREREL Gl S G TR By B BTt el o)
opti cal @0i soner , tereomers or

CHELENo) ~ 28],
whereim Re is a Ti
R,, is H 32 The Ieptorrym n derivative acco
clalrrs 1 or 2, wherein R17 is a linear or bra ched

A hntith hﬁaé R it adﬁs.'feﬁatrhensr éﬁé‘é&%%f NPB linker at
i panf ; b

Is a linear or br anche
an mmeﬁ@ c@hkwtrat@nme 8| mgtmlnryncﬁth rabdr pmta5$lur@ aidesphaten fuifer (pH 6.5,

conflfR N S50 EpTe 3o e B8 s ot amion

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 NaCi,
2 mM- EDTA). The modified antibody sample was assayed with and without addition of p-
mercaptoethanot and determined to have 5.3 nitropyridyldithio groups incorporated per
antibody. A 3-fold molar excess of the drug of example 6 per linker group was added to the
modified antibody sample at 1 mg/ml in 50 mM potassium phosphate buffer (pH 6.5,
containing 50 mM NaCl, 2 mM EDTA, 10% dimethylacetamide). The reaction was followed
spectrophotometrically {394 nm) and by HPLC for the release of 5-nitropyridine-2-thione.
After overnight reaction at ambient temperature the mixture was purified by Sephadex G-
25 size-exclusion chromatography in 10 mM cifrate buffer (pH 5.5, containing 135 mM
NaCl). The sample was assayed with and without'additiqn of p-mercaptoethanol and
determined to have 4.3 reacted linkers per antibody. Size-exclusion chromatography (SEC)
analysis showed 95% monomeric antibody.

HuB4-SMCC- Leptomvcun Coniuqate

huB4

T

= Ry R =

4 mg of huB4 antibody was reacted with a 7.5-fold molar excess of SMCC linker ét 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 NaCl,
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10 6. A | eptonycin derivative chosen in the follow ng
[ist :

(2- Met hyl sU fanyl et hyl ) am dof ( 2E, 10E, 12E, 162, 18E) - (R
woé2édgdeony - 3,5, 7,9.11, 15, 1738 ept anet hy1- 1%4EAB2007/001328

o T G i F R bl v s

by deiditig an maacesmbbatthyil Yeysteine)oand 2Etetdineti2iig, Have 3.3 linker groups per
62,1 R 3 7,9, ..

antifgoy A8 Roish kg %ﬁ@{t%‘iwﬁﬁfém%toﬁy maleirgids groypvas added

to thehwiddified la‘nﬁbldcﬂma&mé)at -mg/ml in 50 mM potassium phosphate buffer (pH.6.5,

contg)é?r@ 8@ 5%@3\?@% ml\?f %#‘lgﬂ\l}% P ent %:éta%@eg After overmght reaction at

ambleht 1 &shpéBlure - hed e 5Ja§ %uliﬁed by Sephadex G 25 snze exclusion
15, 17- heptameth119 Spb'ﬁsg%l% - met hyl - 6- 0xo- e%
chroFtogapyY i 6. 7yl Giteate il & Set £0TNIAg 138 e analysis

howé&d 984 FmondBeric antibod
S °'}( ver e Sul'f anyket hyl ) - ami dof ( 2E, 10E, 12E, 162, 18E) -

ass ispeeteonyetrig apaiysis, afia .deglycosylated huB4-SMCC-Ieptomycm conjugate
sho@%@ E}?@EQ% p[{/é?ég% 5?4’4%8?’ ﬁhS@Gﬁﬁ@Xhﬁ@G@Mfoﬁ c%rr‘ci.spondmg to 1, 2, and

3 leptbiny8inonolendas ihcopoPated pep anihody-pelacdenci ¢ aci d ;
(2- Met hy1- 2- net hyl di sul fanyl - pr opyl yam dof ( 2E, 10E, 1
2E, 162, 18E) - (R) - 6-
BexlogigaBresults9, 11, 15, 17- hept anmet hy1- 194( 2S, 3S) - 3- math

{%ﬂ%@%@yi%v%%&édﬂo Pgmg&%‘bg @&t.)leSClr? Xo enx%rr]r?p e cdnjugate on
Ran(o% (CD raphtiyeR-positivg) amd W.Eb)(amligeah g ativé), demEedeatslby WST-viabiiity

assay) 5511'@5%: 3@@? yﬂ%/e ! o%yi 43 X5 13 ol 15 cé@;yf %rgetM yi respec ively, thus

dembhbtrStingdPe %ﬂg@lﬁgﬁeo&déytatax@%cﬁanmnh@mmrﬁymhHt.&mrcon,ugate

the pharnmaceutically acceptable salts, hydrates, or
hydrated salts, or the pol ynorphic crystalline

SCytefdxith t?%vﬁfuaﬁé}'l df WMSSNF*dll%bfon%ﬂ Sﬁéxdnﬁﬁg‘%f €onjugate on

racemat eS, diastereoners or enantioners

COLgh2PREanig @atlg%n%%wa)|caﬁ%ro¢ﬁiiﬁua§idn‘§37t5h%ellsabpm?9dcm value of 1.3
x 1090 YAk bu® )@ﬂ?"ﬁ/ﬁ? eb eﬁ)}v QF[g,B 1 6 and a
a ep arrier.

phar maceutical |y ac 8. Use of a
| ept onycin derivative accordl ng toclains 1 to 6 for

t(ESrtQJEeBereﬂ{si 3Hd o{)rirﬂed publications have been referred to in .the present
disclosure, the teachings of which are hereby each incorpdrated in their respective
entireties by reference.

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
mddiﬁcations can be made thereto without departing from the spirit and scope thereof.
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5medi canent for treating cancer. 9. Process of
preparation of a conpound according to clains 1 to 6
conprising the step of reacting correspondi ng
conmpounds of fornmula (11) d (I11): HHO R 10TS-,Y
XH (I'l'l') wherein R, RO, 7, R, X Y, T are defined
as inclains 1 to 6. 10. Process of preparation of a
compound according to ané one clains 1 to 6 where in

formula (1), Tis H co

g reacting a

correspondi ng conpound of formula (1) 15where T is
S-R1l, in the presence of a reduction agent of

di sul fide bonds. 11. Process of preparation of a
conmpound according to claimany one of clains Ito 6
wherein T represents : 20conprising reacting a
correspondi ng conpound of forrmula (I1) :

1.

A leptomycin derivative of formula ()

T—S

wherein:
e R,and R'; are Hor a linear or branched C;-Cy alkyl ;
» Ry is alkyl optionally substituted by OR, CN, NRR', perfluoroalky! |
o R, is alkyl optionally substituted by OR, CN, NRR’, perfluoroalkyl ;
e Xis-NR-;
e Y isa linear or branched C-Cq, alky};

e T represents Ac, R, or SR;, wherein R,
represents H, methyl, a linear or branched C4-C, alkyl
or T represents :

Rﬂ'

where Ra, Ra, Riz, Re, X, Y. are as defined above;
e R, R identical or different are H or a linear or branched C;-Cx atkyl ;
or the phamaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic crystalline structures of said leptomycin derivative or their optical
isomers, racemates, diastereomers or enantiomers.

The leptomycin derivative of claim 1, wherein R, is a linear or branched Cy-Cz
alky! and R, is H.
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R,

Wi th a correspondi ng conpound of fornmula (IV):

HX- Y-S S T--Y-XH (1V)

32

The leptomycin derivative according to claims 1 or 2, wherein Ry; is a linear or
branched C,-Cy alkyl.

The leptomycin derivative according to claims 1 to 3, wherein Rq is a linear or
branched C,-Cyq alkyl. '

The leptomycin derivative according to claims 1 to 4 wherein T is H or SR,,
wherein R, represents a linear or branched C4-Cy, alkyl.

A leptomycin derivative chosen in the following list :

o {2-Methylsulfanyl-ethyl}amid  of  (2E,10E,12E,16Z,18E)-{R)-6-Hydroxy-3,5,
7.9,11,15,17-heptamethy!-19-((2S,3S)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-yi)-
8-oxo-nonadeca-2,10,12,16,18-pentaenoic acid ;

» Bis-[(2-mercaptoethyl}-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7.9,
11,15,17-heptamethyl-19-{(2S,38)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-y!)-8-
oxo-nonadeca-2,10,12,16,18-pentaenoic acid ;

s (2-Mercapto-ethyl)-amid  of  (2E,10E,12€,16Z,18E)-(R)-6-hydroxy-3,5,7.9,11,
15,17-heptamethyl-19-((2S,3S)-3-methyl-6-ox0-3,6-dihydro-2H-pyran-2-yl)-8-oxo-
nonadeca-2,10,12,16,18-pentaenoic acid ; '

e (2-Methyldisuifanyl-ethyt)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-
3,5,7,9,11,15,17-heptamethyl-19-((28,38)-3-methyl-6-0x0-3,6-dihydro-2H-pyran-2-
yl)-8-oxo-nonadeca-2,10,12,16,18-pentaenoic acid :

o {2-Methyl-2-methyldisuifanyl-propyl}-amid  of  (2E,10E,12E,16Z,1 BE)-(R)-6-
hydroxy-3,5,7,9,11,15,17-heptamethyl-1 9-((2S,38)-3-methyl-6-oxo-3,6-dihydro-2H-
pyran-2-yl)-8-oxo-nonadeca-2,10,12,16,18-pentaenoic acid ;

e (2-Mercapto-2-methyl-propyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-
3,5,7,9,11,15,17-heptamethy}-18-((2S,3S)-3-methyh-6-oxo-3,6-dihydro-2H-pyran-2-
yl)-8-oxo-nonadeca-2,10,12,16,18-pentaencic acid

or the pharmaceutically acceptable salts, hydrateé. or hydrated salts, or the
polymorphic crystalline structures of said compounds or their optical isomers,
racemates, diastereomers or enantiomers.
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A pharmaceutical composition comprising the leptomycin derivative according o
claims 1 to 6 and a pharmaceutically acceptable carrier,

Use of a leptomycin derivative according to claims 1 to 6 for the preparation of a
medicament for treating cancer.

Process of preparation of a compound according to claims 1 to 6 comprising the
step of reacting comresponding compounds of formula (i) and (HI):

wherein R, R, Ry7, Re, X, Y, T. aredefined as in claims 1to 6.

Process of preparation of a compound accarding to any one claims 1 to 6 wherein
formula (i), T is H, comprising reacting a corresponding compound of formula (1)
where T is S-R,, in the presence of a reduction agent of disulfide bonds.

Process of preparation of a compound according to claim any one of claims 1to 6

wherein T represents : L.

—§

with a corresponding compound of forrmula (V).
HX-Y~u§-S—Y-XH (v



