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WO 2007/ 1447091PCTI B2007/ 001328 LEPTOMYCI N DERI VATI VES

FI ELD OF THE | NVENTI ON The present invention

relates to novel |eptonycin dffri vatives and their

whepepedrts ¢ uses. More specifically, the i nvaniisafoo1s2s

relates to novel | eptPTHMYTCINDERBATIPESW ch contain

5 a noiety (linking group) that can be coval ently bond

to a cell binding agent, and the correspondi ng :
FIEES'@F‘?F EV@NWONS' ng said | eptomycin derivative bond

via a linker to said cell binding agent. Said

coheg uxgaserm; ipvegliod oetates: ipsavel deplgaytin denabives aehd ibeingherapeutic
use@ bk f'ﬁ ?F&r rtﬁé ﬂoﬁ eidte fo 8\%1 i?pqé}n&rg h&k I{lgtiv(?s which contain

Speci |ons In a nne
a nmmm@mﬁm—lﬁat WENT& @bha!entlyl\/hm)d teppred bivdieg agent, and the

corBERGIT pofiidles Bmare B b i Sffatyarhdhio g inker to said
cell dlinding agent Bmlmmmaﬂwt)ﬁmdeptherab&@h@ agerts. ca}d@ﬂl@' of Rehg activated

and(rﬂ%a%%ql é’;h ﬁécg angﬁgyere%tg %é c;ftéc( cell popﬁ%’ugﬁg iR gﬁygetgg manner.
Medi at ed Delivery Systenms, pp. 1-23 (J. Rodwell, ed.
1988 Pietersz et 15 al, in Antibody Mdi ated

BAGKREROUND §FTHRINVENTION. 53 (3. Rodwel I, ed. 1988);

BMEFI rSﬁ@Hs hé\Fb éFbééi@QXmﬂi@g 'a,ﬂat %ﬁ%\c%dlprtcg ?Pé%’ tsa?gﬁéﬁr?gnﬁﬁ tultbr cells with

mon@CWhéntiquyﬂruwgJuyaﬁfe{S%et aan Jmeupoooniygates, pp. 189-216 (C.

Voug) £5" 847 Shod Bt ) Y1 Bl Rl B 022 (£ G 4. 1960); Diener

et alipAntivedy Mediaerd @ellﬁmlﬁ}'ﬁtwls;mp, 1%7@3%;1%&;&(1 1988) Pietersz et

o ARSI 38, Sl 268, B Bl BB 5ot

Antibredih Medated eDehdewnSysl@ms; pp. B®BX6r{ubRodwell, vecnc’rg&()l B Pietersz &

AP S 05 T 82 BB G, cohOSPRNCAh pery v

89-104 @1988);i BLA. Bfatﬁlmr&riél\ﬂmrmmmri?!Ar&i&ghbﬂdAgénts| Hrcgﬁgﬁs in Cancer
cases, t egul es .werg i t e antj bo

ohegEeaPket Vol ACS SimES B ey (s Anar . Simecel @ ds, American

Chesied] Stiche R0 }abgum»nc Hffsivich s8tméthotrdatéaifbri®idn, doxorubicin,
2407- 25 2412 (1986 Chkawa et al, 23 Cancer | munol .

vincfigiifg o viblasting.. S'Gelp}@@@) MHRAWCBt Gl |, Chigrapsbielhr qalisheamicin. and

maytdhEhdi@P Ba (lé%%%h) corglﬁ‘@ﬁtéé”io{d*%ﬁétﬁzzofe&wﬁhe rﬁﬂ%ﬁ’énal antibodies. In

Bi ochem 25-35 Manabi Bl oc
somenh sp¥Rfc dhe 9mig- mew wiere finkegeda the antibody melroyles through an

mtex‘ﬁ?@dign@&% dél’%@%ﬂe&d@%éﬁlxa@%%y@ﬁ %Eig%n ﬂ%@@ﬁ“sé ar "{&Cancer Res. 2407-

2413 {198 LOhkawa st ald 28 Gancat linwtnell lmrmanolhemmas (3886); Endo et al, 47

carsog i i 90, e 2 ol BB rom

Markbi et 16, QtllSEB&)riem Pharmfacel. 289291 y1985);] Dilkvears et al, MBVCancer Res.

sosB A IR eSS PRETEO0 P BHSE 5w S ero 2 rsam. o

polyghutamlceavid Pt sukadaletrag. 73 0. Nat. réarey trist. 07Q1<:729/(196Q) Kato et al, 27 J.

Med. 20t R02TRD" 41800 kadl b RE ot S ANy er oA

the GRIE &Yt OKi Fnieed eRCYnéR RBildblee fanans) qﬂ@;saﬁgnon of such
drugs.  This has suggested that nechanisns b

immpnggoniyyates isdludipg glgauqble ﬁaﬁqn@axﬁlqagab@dmﬁfs wbuqtr@s:ytotoxmlty
are very inefficient. Early work in the area of
i mmunot oxi ns showed that conjugates fornmed via
di sul fi de bridges 5 between nonocl onal anti bodi es and
catalytically active protein toxins were nore
cytotoxic than conjugates containing other |inkers
{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
- the high intracellular concentration of reduced
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15 al., 93, Proc. Natl. Mad. Sot, 8618-8623 (1996);
L.M Hnman et al., 53, Cancer Res., 3536-3542 (1993);
and P.R Hamann et al, 13, Bl gConjugate Chem,b 40-46
waaé2hdazoseptonycin B: OH 0 20 is a nat ur alpqanegioborszs
testhh&Né\?éH Yo G Ad th QTR gw&%nﬁﬁates ?a?ezyemré@ the same
771,070 and US 4,792, It Was ori ginal
cytomm]pq:tﬁn@da&&ﬁre%gmqniugate@éwgnmg hggsuggested that mechamsms by

Awhi%ﬂ&g}'ﬁt%?:[eg:ﬁigglrarggéfﬁ?én%%ﬁ%ﬂp ﬁgﬂ@é@gﬁ'%ﬂflﬁ%di%%%%bél{ngeﬁlent Early

omya
workl &8 5he 388 Jof immﬂnQMImnmd&&@ﬂ‘%Idﬂm‘;@mH&) formed tvire disulfide bridges

vet ke tinfand Hnng €F ERT el Eall souRariii) R g fore oytotonic

tharatdréegates lkentaintice athe? inkerar{kambettietral, (@60' ZaBigh Chem. 12035-12041

oy Larhag ot B i St 1P PhuAcT i ol 1028 Sl et o, 48

Cantbe Feel 126092607 (({oB83SThist lnﬂirovecﬁ)t?&)ttﬁ@dlt? @QQ%mnButed to the high

981- 10 wever, it treme toxicity t
intragglivia PRRASEREIG PrEsAiSBa SURITANe conisulBPabe icigatacleavage of

the %&(-ﬁﬁde 63Ad %’i\»e@mdﬁe i ér&:b@Hy NhéRkbuleSand TROSBkR! Maytansinoids and
s thus highly desirable to reduce toxicity of

cahq hepmigiy overedhe i firsk emplﬁﬁmmlh@bst%wfgéftw tbat had been linked to
1

rork 0 S AALR P HELBRL00 Al conf 9O o rve oo

shownm We@esswm an‘@nng in vigroi andvexeeptional antiwmas ractlwtyomgfmman tumor

xenc%%ﬁﬂ%f&)l(gﬂ I’n‘ré%r tr']\g rt]lt F:glralﬁ% ?ﬁ tsc,;%lﬁwgéﬁﬁﬂét "I?ﬁ-ﬂﬁ' (1992); C. Liu et -

Bamérocsy\ﬁtEMMdt 6)(:1 ,cB@]ﬂ 8628 ¢1288); L.M.ddinmaweett i, 53, Cancer Res.,

nt qr S r
353@% R4IRRUPERER AL S o R Bt P26 2602
cel I - bi ndi ng agents that specifically target tunor
cells, _wth.a viewto display high target-specific
LeptoPGihRicity. SUMMARY OF THE | NVENTI ON The obj ect of
the present inventiorPH s@to provide |eptonycin
derivative®.

be coval ent | 0 i ndi ngjagent, t he
cor r espondi n§ conj ugat es conpri sing §in
derivative bond via a |inker to said cgll binding -

agent. Sai d conjugates provi de t her apeuti c agents

is aggﬁﬁ%ﬁggﬁgg‘ﬁég\gn Ia‘féd ﬁm o‘?r%y%%% i QsY%;Xd}tedqﬂng 4,771,070 |

I ons ar get

- andrid8 T 92,5220t sheas mrognrialhyntiemﬂfedlmaeresﬂt éor smdaarmg fdryanti-microbial

actHl 2 AR R LSS ) 460l EnE Roriama et . JAntbiotics

19885, 38(3), 427-429 and US 2003/0162740). At the molecular level, leptomycin B acts as
an inhibitor of the nuclear export receptor CRM1, which binds to and affects the nuclear
translocation of “cargo proteins”. At the celiular 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 tov;rards 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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The conpounds of the invention can be used in

cytotoxic conjugates in which a cell binding agent is

|'inked to one or nore of the conpounds of the present
wagentdom. Cel | bindi ng agent% i ncl ude ant i begkingsooaos2s
f'l‘l?eg'{ﬁé}ta e&tﬁhe%ﬁﬂ:fac 'd’ft I%Ffo?ﬁﬁﬂws dehvmgkbélﬁé be/ igrédtlyNfmproved by

hornones and ‘%r O\Nt ors Phar maceut i cal
changing 8¢ ih &ive atﬁlbutuan thjouglt kargeted oigiivgan sther wimarsite, resulting in

a su j ect mniste
this @obbdhememrﬂuntrerﬂbrst Ilmveabmemdephdtmmpmng canjugates of derivatives of

co jti.on r di 0.t L] -1y ich,the .
et GB7ER R WrCre B Aot p iRt fod bl Fotgifitn @ view o
display Higle tirgst-spietifiercytotoXicityo, ex vivo or in vitro. Such

di seases include, for exanple, the treatnent of many

25 ki nds of cancers, including |ynphomas, |eukem as,

SUWARMOPWHI@IN\VEN]JLOW%N CO| on, prostate, kidney,
pancreas, and t hus, there are provided

| B BW?E‘i of the rﬂ“ﬁ’rﬁ"ﬁt \'}B@”W’ﬂ Lsﬁoaﬂ" gvide dgnipmygindggvatives which contain
a linkMgIRbiy %é%fcaﬁﬁ@d:cf\laferﬁ@|b|onBX<9%ScéHYDiﬁ@ﬁ§%g@ﬁt and the correspondlng
conjugation_to a specific cell binding agent. 30 )
conj |mmw@smné%momme derivative dhpnd viasa dinker tcesalﬁ ceil binding

ageNt‘ %%%zﬁhg%% @gVMeQH&aﬁggﬁdr %Q/ at% %aeﬁ}% gﬁ%&ﬂ?blﬂ%ﬁq%d released

in vaooamdldarwmtgrmmmmtmsm @Bargsrz@tmannau\ln ©rder to further
enh ﬁ%t%%gg%% \z/algtop\-{/_gﬁaiw?%m?ﬂgn Ig&g%'bgc&aé’qﬁ %{M%dyced into the
linkiog bfoupi ndi ng agents whereby the therapeutl c efficacy

such der i Ves ved b ing the in. .
s ERebHds 51 thi anfioh P20 e ot mRPDIR bolletdh in which a cell
binditgy hyaiti iy dinkéd tb rtenetmrnmréi ob tﬁeecomﬁemhds ngthmpnaasbmt\/\mentuon Cell
tOXICItKSton %Sledtls ues

bindings AgRts (EglY ieS " ppd JFaEIPeR(S gﬁﬁ?@ée‘”i e§°'{;°’oa|ymph°k'”es

vitarhie, ihowaohes %nEYﬁKdWQBlfaadrﬁxﬁmhﬁbéuﬂlﬂtmsﬂlons containing such -
der i vati ves V\:hlg conprise a |inking group for

conjugates g5t ISR PEPVIEeE | ept onycin derivative to a cell

bTﬁlQ'd%t@ﬁS”éen;Jéﬁeé'dﬂﬁ' BE G564 An CANmeMYdakdt &eating a subject by
pal yethyl ene gl'ycol spacer. The.linking group is used

adnistedon pngiieceye amogat of theraoNg PAgERReSUtisALCqRRIstiaR Agcording to
|
the £ F%s&?ﬁ,‘hgce él%eiégaﬁj déé?n memﬁ? Bheft aHJgsfé Vrﬁgq}(@&e%@ 5! RSy be treated
eithero wivor R viVors i vifleaguecho lispagsis ipclode, o‘obaxmmeu@e tte@tment of many
n I S [ |
indBrt, RS, WERRST MENIRNRR, Joliiflos AP Rl et coon
prodtéte, kidhéy, pandreabasndibetlikeonj ugat es are cyt ot oxic in an

i R ESTe i Tomiin dervescifien Sp Ygpti T g targeting of

) Ioweﬁ1 M {)lﬁﬂ% r}on-ta{qe-EQ tlgé/Je%t Qﬁ thusO %&Q%&E@nﬁ@fb%;ﬁgﬁdépto achieve

- spe€ifinicell tyPes by #teéhs of TorjQg4tidnltd Wgpecifiectell) bindifpagertos .

5,208,020 and 5,475,092). In the present invention,
the inventors describe the synthesis of |eptonycin

BRIEE@E@GRWOI\P@PWF@UREV their conjugation to
nmpnhocl onal antj bodi es and for. neasurengnt of the

in
viigree dyehewsitee 1 vt cypsiei¢itycang speciligivh of dhe gatusste hUC242—
Ssﬁm{eb%%ycm’@éﬁdaﬂ{?e Bf &driinis pusef ul  conpounds for the
preparati‘on of -therapeutic agents directed to the
elimnation of diseased or abnormal cells that are to
be 20 killed or |ysed such. as tunor cells, virus
infected cells, mcroorganisminfected cells, parasite
infected cells, autoimune cells (cells that produce
aut o- anti bodi es), activated cells (those involved in
graft rejection or graft vs. host disease), or any
ot her type of diseased or abnormal cells, while
exhibiting mnimal side effects.
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Thus, this invention teaches the synthesis of

| eptonycin derivatives that can be 25 chemcally

linked to a cell binding agent and that naintain, upon
webeage7ef the protective grotip, the high cysctmxiocinsiys

DE‘I\%I EBﬁ?%géﬁfﬁﬂbgp{ggrw_f%m 6K ves. These conpounds

Tng agent are cytotoxic to
CEhé pretsent/\inwerhtotén[m\(ee‘blmdb iepidmyrimdervatives adhicinareanapable of linkage

{o cgfghr\g] %Sé’%én %Fﬁeg)yntﬁs éh?ra%ﬁutlccg# %Yegf%%&pﬁ%}%ﬁ\iie% is improved by

chafiging \thé iy eivoaiistabationgthroughhtargsted eletiverp \of rthé @ienvatwes to the tumor

sﬂe,orggal%qlgé ?r\,% Icltvlger}g&%]%pﬂ[:&la%otg?%?%dge of con i actel !Q\ger systemlc toxicity.
200 6rdet4 1P Yehfele! ﬁ’?}@@da@oiﬁ’e?%ventorspéﬁﬁﬁéglf&i te&eHbﬁxry leptomycin

present invention, aleptonycin derivatives" refe

derivativesvhigt cempriseplikipe |9ﬁ01#pai9r egnizgatipsy ¢fibg *@Fﬁomweé%egvat've toa
cell %fncﬁ’r{g éé‘br@’"ﬁﬁ@ﬁﬁk:ﬁg EQ:QJ% ca(}r coHdin ]aoﬁﬂyetﬁﬂ@né @Wcﬁﬂ@ﬁacar The linking

nycl ns, such E mycin A and epto cin
gronu:ala lyQﬂdaﬁOr ﬁgmugatiqratm@ bigdirg wnt%ﬁnaduﬁ@rabfﬁmmpnses a disulfide

boné%trJ a&?@g (Br chéQLHerﬂé’imfﬁlb?ﬁmFQ% das angui nonycin A, B,

usamyci ns tatin, leptofuranins, such
ak Hasmrevlquawbeen shlwn@aUheDeﬂ(agmof hmlsocytptgpncoqlmgs fo antibodies

o ¥l . SL3L 5% i g8, Ry . ekt sty ot

insidetite ¢eilc hod ¢hat suoh ebgjugaiesidra gytgtcmqo)\ amant:@nl spasificheanner {R. V.

). el 4 g et BIFT LR v i B AGE Gl faTRes. 407

408N 905); hthﬂBBhG’fa) ey b6,208)028 eddlws BBZ}Oanthwpresant invention, the

hot o- | ahi 0 tidase;l.abile rou
inveBis des e e U eSS P SHaTYa A s, iegepiedp el soniugation
to rﬁ&iﬂfcldnﬁﬁé{ntmﬂie@ dhcPfolPrieRisMrdhesre of die) irt dtrb lc?ibtd)hﬁty and speclf city of
| eptonycin _derivative to a cell binding agent via,

fo
SUC'@)@&W%teSa Thus ihe; iguensiondproyides usefyl fonprmimds for the preparation of
ther%ﬁél%c! Slprit€ dHEQEA to P BRhRmtieR bf BisBAHer bnormal cells that are to be

pepti dase-labile group, or an_esterase-|abile group.
klllennomlmﬁi susht as ttHaor cehanvieuss ifested j ealls; migigaedanism infected cells,

N u _
para;ﬁﬁ fn'f L ﬁ%r@ %/dé@h’lr@&a{%g?ﬂ@ (&h8 tﬂlél‘:Per ab? éhto antl c%dlesg activated
cel!s)r{tl’uhssuhﬁqﬂd@d ||m rgkaft gejestions od dreit vss é\oshdssaea@cmgmy other type of

cl eavage

A e T T

dé’huwathlsvewemtmn taachessthe aynitesis ofeleptomycin derlvatlves that can be

cheftilikéa il iiTng Aabl bl FARERE IR igaeS gpthe protective

grouyhetheitigh bﬁotcﬁrdfy flthe pakemb yéptémmh iderivatieise Thess compounds when

inkgR i el B iTeLARRRE arer o PGP eI igh 1ok CHibbinding agent binds and

are PRlerEESY toR R0 Glonaalget Baker . Exanpl es i ncl ude noi eti es
that enabl e |inkages via disulfide bond, a thioether

bond, an acid-Iabile group, a photo- Iabile group, a

Le;ﬁSﬁNcﬂ?ﬁ@n*ﬁés%ﬂh@qﬁv Do esterase | abi | e group,
are nown i n t e art (see, e.g., U S. Patent o
5Taeaiesmyom|d@nvatye§5a¢q¢wn®dpaﬂ1@dpne@e@h imvpption comprise a linking
r t enabl e

aroff R 6 B corfGHERIL JERANE S TR LIRS0 (PO or &

disulflde M xed di sul fides containing any term na

| eavi ng group, such as -glutathione, alkyl thio such as

met hyl thio, pyridylthio, arylthio, nitropyridylthio,

hydr oxycar bonyl pyri dyl t hi o,

(nitro)hydroxycarbonyl pyridylthio, and the |ike nmay 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.
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More specifically, the derivatives of the invention

are of formula (1): WD 2007/1447096PCT/|B2007/001328
OHO0 T-S-(2)n-Y-X RL17 (1) wherein Ra and Ra' are H
W 200fdgsoopr ef erably Ra is -Alk, preferably methglooninds:s

Feeekfind o Db Ao R poRIRl oM b1 Binfhoers of e

leptdFRydin Itﬁrﬂﬂyeééibbﬁhemh thles@é &hhml Synthesis 802, 8, 9B#:MI003, and includes:
otlonalllé%! stltuted

Ieptg@qu%ozp |lep wf:l@réb%/@ﬂ Ie;gjgl\/&mm ,ypa]lyﬂgatlﬁﬁ,r [atjiadones such as

ra’qaﬂbﬁéeﬁ\a%hd F@ HMhe 28 'ﬁgu@rorr%ms’\'guch Pésﬁfaﬁfg@mm/n ciﬁ is B, C, D,
NR- U, - 0- NR- CO- U,

kasusmarrwns Jem-pltsjatm betqivrén@aﬁm;h aﬁﬂ%wof%rwnﬁe B "G s Derivatives of
leptorH'(cm Ahd-B are Hfé}gfréﬁ)

In order to link the derivative to a celi-binding agent, the derivative must include a
moiety (linking group) that allows the derivatives to be linked to a cell binding agent via a
Iinkage such as a disulfide bond, a sulfide (or called herein thioether) bond, an acid-labile
group, a photo-labile group, a peptidase-labile group. or an esterase-labile group. The
derivatives are prepared so that they contain a moiety necessary to link the leptomycin
derivative to a cell binding agent via, for example, a disulfide 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 g!y&:ol spacer.

Preferably, a sulfide or disulfide Iinkage 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 assoc:ated increase in cytotoxicity. |

According to a preferred aspect the present mventlon 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 glycot
spacer. Examples include moieties that enable linkages via disulfide bond, a thiééther
bond, an acid-labile 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 methyithio, pyridyithio, arylthio,
nitropyridylthio, . hydroxycarbonylpyridyithio, (nitro)hydroxycarbonylpyridylthio, and the like
may be used provided that such disuifides 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 (I):
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where U is chosen fromlinear or branched -Al k-,
-Alk(OCH2CH2) m, - (OCH2CH2) m Al k-,
-Al k(OCH2CH2) m Al k-, - (OCH2CH2) m, - Cycl oal kyl -
waiedogfifgc! i c-, - Cycl oal kyl - Agk-, - Al kCycl oa:ldﬂthzeowomszs
- Heterocyclic-A k-, -Al k- teéocycl ic-; Wiere mis an
i nteger chosen from1l to 00) 20Pr eferabl Yy, UR'IaS
| i neal— 8T @t ahch
preferably nis
protecting group such as Ac, Rl or SRI
represents H, nethyl, Ak, Cycloal kyl, optiranally
substjituted aryl or heterocy&hi c, or T represents
PCT/ 1B2007/ 001328 | T? H17. ere: Ra, Ra', R17, R9,
whe?%mY Z, n are defined as above; preferably, T is Hor
V\hereln Rl represents Alk, nore preferably
Raaﬂﬁﬁm ared o -Atk; prefierabiy Be inrAlk, preterahly matly! ﬁneryRaaIWF;
Al k represents a |inear or branched al kyl; preferably

Al k represents
R17 is alkyl optionally substituted by OR, CN, NRR’, perfluoroalkyl; preferably, R17 is alkyl,

more preferably methyl or ethyl;

R9 is alkyl optionally substituted by OR, CN, NRR’, perfluoroalkyl; preferably, R9 is alkyl,
more preferably methyl;

X is —O- or =NR-; preferably, X is -NR-;

Y is =U-, -NR-U-, -O-U-' -NR-CO-U-, -U-NR-CO-, -U-CO-, -CO-U-;

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-, -(OCH>CHa)m-Alk-,
-Alk{OCH2CH2)m-Alk-, -(OCH2CHa)m-, -Cycloalkyl-, -Heterocyclic-, —CycloalkyI-A!k- -Alk-
Cycloalkyl-, -Heterocyclic-Alk-, -Alk-Heterocyclic-;

Where m is an integer chosen from 1 to 2000;

Preferably, U is linear or branched —~Alk-,

Zis -Alk-;
nis 0 or 1; preferably nis 0;

T represents H, a thiol protecting group such as Ac, Ry or SR1, wherein R, represenis H,
methyl, Alk, Cycloalky!, optionally substituted aryl or heterocyclic, or T represents
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(-(CH2_1 (CH3)q)p- where p represents an integer from
1to 10; and q represents an integer 10 fromO to 2;
preferably, Ak represents -(CH2)- ou -C(CH3)2-. or
whehrfh@ maceutical ly acceptéable salts, hy dicaiso07/6001328
hydrated salts, or the poloqu:g phic crystalline
-structureﬁ of t ese_conpoynds]j or _their opticalRg
i somers; ate
Preferred conpou e
(2- Met hyl sul f anyl - et hyI) am d of (2E, 10E, 2E
167, 18E) - (R) - 6- Hydroxy-3, 5, 7, 9,11 ,15, R17
whe17 hept anet hy1-194(26, 3S) - 3- et hy1: 6- 0x0- 3, 6-di hydro-2
F‘f!pyran 2-y1) - 8- oxononadeca-2 , 10, 12, 16

. Ra, RbQ-REh R XolVe Zas ark @&Bied-ds(ebaver capt oet hyl)-am d of

oretkabit L B 8 i s S A e B e N

H pyran-2-y1) - 8 oxononadeca 2,10, 12, 16, 18- pent aen0| c

h am d of
R, R(Elt_e"i'eéomﬁel fy&FH;!ﬁ hydr oxy-3,5,7,9, 11, 15,17-
hept anet hy1- 19- ((28 3S) - 3- et hy1- 6- oxo- 3, 6-di hyd
ro- 2H pyran- 2-y1) - 8- oxo- nonadeca252, 10, 12, 16 ,
Alk 'F@f%ﬁﬁﬁlt%%ﬁ@?%f dtdranched alkyh prefershhuAkIePrRSoRSt hyl ) - ani d

(-(C9£ %O E:vhérg ﬁ'-:re{) resér tﬁ]aﬂ-:nhfeb@ t6mWE 18°8¥d% reprosents an integer

fronB@;)‘o 3r w@faﬁglllymlbx@prsserﬁs d'(CHz)- ou -C(CHa)z-
i hydr o- 2H pyran-2-y1) - 8- oxononadeca-2 , 10, 12, ‘
16, 18- pentaenoic acid WO

or ttﬁi@ﬁmmmgmv/atmaﬁaﬁéls{mSSMrates or hydrated salts, or the polymorphic

- 2- et qu ropyl m
cryste; Rk o idsB( apPpEpl OBy oy i igomrg pacemates,
diasterseinkyslorlsvanBomars). - 3 mst hyl - 6- oxo- 3, 6- di hydr o- 2H pyr a
n-2-yl)-8- oxo-nonadeca- 2, 10, 12, 16, 18- pent aenoi ¢ aci d
(2- Mer capt o- 2- net hyl - propyl ) -am d of
Prefé&Ed bﬁﬁpbﬁﬁdéﬁéyl&&)hoé&) fiomhydr oxy- 5

m%@ﬁa@?ﬁﬁrﬁ{qa&ﬁ%g 1%AI':i ‘FE& ??é) (?w‘()wr?—lt-lhgroxy—sog(o
7.9 WQSHQ’EI%bQ@rﬁe@lF!lOQ Q(ZSJE%)@H\QW-SWLSJSW\Er@EHT-;iWéﬁ-Z-yI) 8-0x0-

har maceut i cal acceptabl e salts, hydrates, or
ﬁ@/%ﬁaa 248, @aﬁé&PBTﬂ"aﬁﬁ@cﬁél yror phic crystalline

Sis\ed- He?@ap@éetﬁ%]ﬁéﬁn&@f‘”(ﬁeumi@ﬁ 167 9BE)-GR\-6-%3droxy-3,5,
i soners, racenm di ast ereoner's or enantl oiter s _
79,11, 15 17-heptamethyl -19-((2S,3S)-3-methy}-6-0x0-3,6-dihydro-2H-pyran-2-yl)-8-oxo-
nonadeca—z 10,12,16,18-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-ox0-3,6-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—methyI-6—oxo-3,6—dlhydro~2H-pyran-2-y|)—8—oxo-
nonadeca-2,10,12,16,18-pentaenoic acid
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10 As defined herein, alkyl includes |inear or
branched Cl1-C20 al kyls. Exanples of |inear alkyls
include methyl, ethyl, propyl, butyl, pentyl and
wWexyi7aadmanpl es of br anched a$ky| s"incl ude | ARSIy /bo1328

PN 2 RSBl B Ao 2 MRS A G2 TEE 0 s oy

3,5, 20k, 15, 17-hebtmhmtby|ctl99(|(ﬂ$ pg)- S-mthyleﬁsutch 8-dihgdroHivbytan-2-yl)-8-

and cl aryls include phenyl
OX%HB&%%%? g)% @(iﬁ'ﬂgxt?nﬁ?'c?ﬁ stituted aryls include
§rc§pf632@$etﬁh%ﬁﬁfbyipémm&ﬁf(2m1bESlﬂﬁi 62, msepl(mm hydroxy—

3.5 GBS EBR o b B BRE areE o a Sy Ry 1 5

oxo-%hgd&faozlﬁé12ht611slb¥nt§éﬁbi9§cﬂnd al koxy groups.
Heterocycl ics refer to optionally aromatic rings,

or thedhphargiasguiinadly accepipllerraltss biskraias. eehklaied salténwothewolymorphlc
crys?déﬁg'nges stg.l(?):ﬂ.g‘égawl ﬁ'?es'encd ubHE Ybr Wi L#tgélagngbﬁﬁmb@" racemates,

subst i tut pyri m |ne group
diastereophesey.enantiomgs. f i de or disul fide-containing and
nmer capt o- contai ni ng derivatives of the present
i nvention can be evaluated for their ability to
sﬁwﬂem perein, fatiyh inchidesflingar erchranchredaGi-Edy alityls. E)'(amaples of linear

o o e RCHRR. O SR S0 oS o b sy
mcltﬁhﬂsbyrobvl sy, Osect-betyaismatyeﬂtops‘nhﬂ hmdci-ethybptopik Examples of

CYoIGRR et D IR I IBUNG SHUPPTRRYInGFEDUNG RGPSy and cyclohexyl

Exaﬁripbleel ofidigls i fﬁcﬂus‘de plmén &né ebpisthye Eﬁathﬁlésldl sdbétﬂﬁied&ﬁﬁ@)iﬁclude aryls
known net ho en be cal cul ated

|
such\ P%rﬂ"?ﬁﬂ qré@@h#y' glgbqﬂﬂgei ueﬂky?%ml%e\ﬂ"ﬂﬁ helagens. suee as Cl, Br, F,
n:trcﬁé:%hﬁﬁérﬁﬁm éﬂoﬂb@bétﬂfohﬁz él:l&?l’dup@ BaHbBYyIRISH grél.ﬁfseh?droxy groups

| ept ormyci n erivatives conpri sing at
and GH@xy 9FURSy Hg¥ai9@rcll@$ refedpptierally aramatio fings womasising: ene or more
thVQS
hgté?&&?gﬁ%g c‘?t-lft{] r?ﬁg@gl?o%%dgsg?tg@{akar%lgg ﬁ%ﬁfgﬂg,rpyrroilyl, pyridyl, (e.g.,
a 2-amtzatntlﬂedjeymm greupparetihiopbenet her eof . WO
2007/°'1447099PCT/ 1-1132007/ 001328 As used thereln
the expression "linked to a cell binding agent” refers

t Sulfite arodisuifjee-eontairing)|andcmeprapti-containinge dstivatives of the present

e 8 BV 5 L ) ey e AR 4 s o

linepiretitrorudel intubatiorg conditorst €ell ined sushubg] fde eaample, Ramos cell fine

isyl fide honds, o cursors the
and ] G GRRVLSe oo i 1B BeSsasinaind Of FeLpytRloricify, o thesg: compounds.
Cell§ 46 rb<=.'-?1§\|rat’clua\‘t@i:l bl 15 akbaBRld tBOthfe i uREs g@ﬁﬂ@%ﬁurﬁénd the surviving
reservation gses, or prefera a human or
fracpionmal cells 'Eea%H'?EH" idiregk #3525 by Wot’% mgthadgs IGsmevalues can then be

caldd@fi@rbil thé Pedifts @i ild £4s@sW th one or nore di seases
and condi ti ons descri bed herein. As used herein,

" Apepehthereindhe pxpreseien | linkakipdnacell bistdingagest” aﬁeésdﬁdh@ Ieptomycm
d_eng%t ec??'“gﬁ#ﬂéi g} I’eég(set‘ﬁr}enlgm?mg eq‘?&gzmor 'arbY?él Urém cﬁg?%bic Buitable to bond said
deriyativas i;mg celf bindimgragient; peeferrasl lmyrmtgy@mmiretthel su!ﬁde or disulfide bonds,

‘ I_N- I bed di seases and conditions. The term

Orpﬁ%%ﬁpﬂgﬁgﬁﬁéu is intended to refer to all processes

wherein there may be a slowi ng, interrupting,

arresting, or stopping of the progression of the

di seases and conditions described herein, but does not

necessarily indicate a total elimnation of al

di sease and condition synptonms, and is 15intended to

i ncl ude prophylactic treatnent. As used herein,

the ternms "pharmaceutically acceptable” refer to those

conpounds, materials, excipients, conpositions or

dosage forns which are, within the scope of sound

medi cal judgnment, suitable for contact with the

ti ssues of human beings and animals w thout excessive
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20w th a reasonabl e benefit/risk ratio. As used
herein, "pharmaceutically acceptable salts" refer to
derivatives of the disclosed conpounds wherein the

wanr@ntissgmnpound i s nodified by nmaki ng aci d GicTaBs87/001328

salts ereof, Th h tj.cal . t apl lis .

& e VR o SRR R TGH o ol BFFG 5Bt fBR fthe conjugate
moléhiis esrnprisingd aTieasiuone ptamyadn Ubﬁvaﬁ% dotind torpaeetichinding agent via a.
suitqu%gﬁlgfag ]iggqu,mag)é? i:)Feé:ggqgﬂéere %réqﬁ,ﬁnpf{lr?ggrg auTalsCarerthlc:al sulfide or
d|suﬂi€€bbﬁdé @rﬁébhfgotsﬁﬁérésﬁ t hose derl ved from i nor ganl C

aci-ds such as hydrochl orjc é?ojlrobrom c. sul fur

SO HasH Berefh d8oieapi patiant’t refess imgithen an| aninaal, 5‘#&" ?shé valuable animal
for Gebdifg, pécﬁlﬁiﬁn?dorfﬁregﬁr@ét%nb&péﬁésd%r PHGEraB§ RA®BkiaR or a human child,

propi oni c, succinic, tartaric, tric,

whnqlmlsh@fﬂ@t@dlw@mqr hasethe cpriential é@nb@ af@lpf&dcnﬂﬂh pge or more diseases and

con@{é{.}sadgsgnbéaq{g&hc salicylic, toluenesul fonic, oxalic,
o unar i

c, nmal el | acti c and the i ke. Further addition
sAs usedbeneing b (therapentically reffecivesansawst’ rafers tooar ahmaoinhel a compound

of ﬂi%%}'%%\?&%@ﬁ@ !ﬁﬁicﬂ?g le?fe%trir\]le [Zﬁfhlgelvgl?tﬁ'nl % esﬁ%h%?mmatmg, treating or

confidliingp Htize reyorgtdme adfl thea deegit-dbsaribed| tllseaﬁest had pcmdﬂnhs The term

coqmﬂle N 1'5 gﬂ?écfeﬁstg gef%ggcf %Fﬁr‘roé%?ﬁefar @Fﬁtsrﬁ] g}egea b}%@tbecg g o%&lnrb, interrupting,
amestngy ensioppi sszWDof the diseases and conditions described herein, but

2007114470 LOPCT1113 071001328 hods ner
doed ot <CAFSAIN BRI PG SHDIARo PLALASASSand Goradon bymptoms, and.is
intetledia ¥R pidpYacti@eéanfepfipounds with a stoichiometric

anount of the ap &p%prlate base or add in water or

RS SIRg 1B iheCIpITS GPhAmaReRTcal; BooRtahisis Fid {0 thoss compounds,
matéf‘?‘sf’c:e'ré)r!c:lpiénts!1 %ﬁﬁ‘)%iﬁ@h&s oﬁ%hé’qé fdrRis BVRIEN ar€tRitin the scope of sound

acet at e, et hanol | SO&CO ano or acet oni t rile are
medigabjusigment, suitahle fasiconiact with ghestissues &f Buman bainos apd animals without

cxo KN, RIEE MERR | BbnSE B aobh spicdi commensuree
withdi ressombledepifitiske#tid. s her eby i ncor porated by
:ﬁég p?g@ E%rtem " haﬁﬁﬁ&rﬁb&@ c%eﬁ'taﬁl{a'slahs"f gfeﬂbs erﬁ}é{wee%tof the disclosed |

ron 1s a# SO concerne

. compoondsswherkinpihe n:arentloomp@ﬁndi e modifipd g dsakdarig ahd or base salts thereof.

i nvention. 10The o oun and LOCeSS of.. t sent
TheI HU%rchSHthq&)p ;gt aF%l |r'|1]clL‘Jj\d<=JD &I}% &0 yﬁnt\% n -I?qu salts or the
quatenen drambiiomesaitsi ofl thd paremth@ormdund%nn@dqnfpolend&piealfrom non-toxic

oG R GRS e A XA L | BB foryfic sals include those

derivé fr@rhl|ﬁ?§_aﬁ|@§é1@§&1@§a§ﬁﬁir@cﬁ1!@keﬁydwmbﬁﬁ: slifbriceSulfamic, phosphoric,
arti san V&F.rorlate rodi fi cati ons and

nitrig @pgt theylikep #8dvine | sakfe prerafedy R IeMe agidls Sah ak @egic. propionic,

sucificf Qé’rfjdricy o, aﬂn@ﬁi%ssmfoar@ t%zéﬁés%ﬁ’émé ' gzul:brbﬁrcatgmsm.c benzoic,
hose 15ski'lled 1n the art rticular

salicgug,htd@nﬁ@dfgn@aﬁx@@, furnaee, maleacciact_g,a@d kthe like. Further addition salts

mc[t&?{?f@ﬁps V%étggs%@ﬂ'é:s J{Sﬁ@ﬁ{al%ﬁ'%t h@@gpéﬁg l{ﬁnp\é C?Yﬁﬁ'g,t efc,, metal salts

such asysodivds p@tasshm,mamumzmmoemagnesiway contai n one or

a1 EFHPRRRLIHE pbdentitis Saks b GRS nERRR oo ihesized fom

the Parent @nhpatind nathich dioatsires eoivasid or acialive motety djymsorwedtlonal chemical
all geometric isonmeric fornms of a structure are -
I ntended, unless the specific stereochem stry or
isomeric formis specifically indicated. It is well
known in the art how to prepare and isol ate such
optically active forns. For exanple, mxtures of
stereoi sonmers may be separated by standard techni ques
i ncluding, but not limted to, resolution of racemc
forms, normal, reverse-phase, and chiral
chr omat ogr aphy, 25preferential salt formation,
recrystallization, and the like, or by chiral
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starting materials or by deliberate synthesis of

target chiral centers. Conmpounds of the present

i nvention may be prepared by a variety of synthetic
wouwéma4470he reagents and stardfling materials mm;ogmmg,gs

.CO cially ai_l.able, or readi,l
et Ciena R el el Gaf iy RorbARH ! RNl PR, e o of jgse foms of
thes@/cbfpodhds witlh aitgtbictiitrhistric wictms obtheerppraiafdbageddreiceih, water or in
are as previq

an oIS SRR B & bR of e tHa, CepeAly, dogtbepts preedie ther, ety

acethi®aetiangl, isepfdphRtabr StctoHifile ér@rpréféﬁrgm I9st8 ¥ s0able salts are found in
amno, imno, thio or car bogﬁyec?r ups, where these a
t

Remirgiten's hWﬁW$?’n§F’e’Eﬁ9§d dét ., ed-o Mﬂ%l RuRlising C&‘PME#HYe aEaston PA,
19855?([)?%@%’ %HIQ%JZ?%EWTEE%S{ﬁ CT / &g%géc%/%l&% gr oups

may be used in accordance vvlth standard practice, for

BAGERURD 13 %ol Rl SERELE gt Mo doo ognsgmed with the

proceés of preparation ©f tmpounds of e ingédtios. i n Prot ecti ve

B S S BB B 558, o B e o

waydael kndiee teethiose skillgabintthe aitaTheéceragouridstdan rbeaayntﬂeeized, for example,

by dpitaeor GeRRi ot e 1eBAds st hRBN (o7 yarBighs, drereon as

appréBitedobylihey skifed SeidaheThe dp:pﬂ)ﬁnd%intdﬂﬁkaﬂldnshﬁid 8obstitutions will be

dverse eff ct on ot her he nol ecul e.
readlly BRBAESt 8T NS DB SBaM, o Sethinable e feom SR B iterature to those
skilddOh ®5Shm car bonate, triethylam ne, alkali netal
ydri des, such as sodi um hydr| de_and_pot assi um

demra@laralsvéyln|m%ﬂap@ﬁncearﬁﬁam s fief darogkt kpmprehesive Organic
Tra,@qulmgf,gr)@ il Pabidhéskfddg, 10 metal al koxi des, such

as sodi um met hoxi de and sodi um et hwdde. - Usual | Y,

riewit be apprecetagaihabhetampaynds of theapieserionvention may contain one or
mord/ %Bg@%tﬁallfgpﬂﬁﬁﬁtéd 'EB olﬂeatHﬁﬁd and A4y %%diﬁﬁlgi% ihto ré?i@élly active or

no-adver se on t reaction-or on t
racemin/iorme dl husxalhghiras d@stesapm@riﬂ eaceolic/ionns andell gehmetnc isomeric forms
ofa gﬁ‘lgrftﬂl%laér ﬁ@?ndé’* ﬁ@smb%%cﬂé $ u c‘f\tenﬁétwaédn?en%rfom is specifically

rocar

: lndloa;ed ﬁhewelh Enownemztbe art hbwaita epmpm dnd jdotate suczimpjnesl]y atied forms. For

exarﬂé'l?hgwgl'lreaﬁg Q%éﬁnrgrge ngqoafalé%tﬁé %%gﬁt%gqa?%%(fﬂmques including, but
not ltrﬁfeldatbyl%omtidiraﬁf racemic fdks, homedl) !@Ivérsée’phat-:@,l@:dﬂih&ﬁ&hromatography,

pref@rggtrgg ﬁ@lﬁﬂn@ﬁ{mr} ge%gtq l'j/z%g T gi[nq: E}g& B}% gﬁ?arl gglmthesm elthegfrom chiral

startin@TRSEAAIN 6P by Hellbefite nthesis SiRargetBhifil Bémé@r abl y from
about room tenperature to 100C). The tine required for

tHempeinds; HfihaRyesent pveniiop may ReJEeRaAred Sy chwarialy shsynthetic routes.
r -
The nfr@éatgéu P?%r}i@%tﬁpgng gﬁa%@rﬁéséﬁ%ommvegxbmg?%a@?ﬂs é’ftr%&iy%ﬁﬁthbgﬁed by well
knowr de¢hnitusssbye fonecefeerdinage skitl e the edrise rAlldsuhstitiientsopless otherwise
iod of from3 hours to 20 hours
mdlc%iéc1 a suaﬁggﬁgﬂyge*ﬂ%d The conpound t hus prepared
niaythé ceaations desadibéd barciriafier, danay ba necessanetoogrotect reactive functional

arou 8 R v BRR gy Tl ABS G Py Pikes Sre desirea i

the firmhptddaot, to asaitt theb unwahted adkpatiyn mf the reabtions, IJonagntiohél protecting
the solvent fromthe reaction m xture, pouring the :
residue into water followed by extraction with a
wat er -i mri sci bl e organic solvent and distilling off
the solvent fromthe extract. Additionally, the
product can, if desired, be further purified by
vari ous well known techni ques, such as
recrystallization, reprecipitation or the various
chr omat ogr aphy techni ques, notably col um
chromat ogr aphy or preparative thin 30 |ayer
chr omat ogr aphy.
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- J. FlpMicOsie indd@ifctiue PSiie Frgan

The process of preparation of the conpounds of fornula
(I') conprises the step of reacting correspondi ng
conmpounds of fornula (I1l1) and (111): WO

\?@Qﬁh/leOMZPCT / EB2007/ 001328 OH O R17 PCT/IB2007/001328

s T S B e, el g et
P.d. M Wﬁﬁ%%@cti@ﬁr@ﬁ §W0rb§ﬁfc @hbnifsﬂryt B2 e8! g6 iiePhind Sons, 1999;

USU&| COUp I N r eagent I ncl udi n rea ents to
& Potesia iy iesa. 87B0n

1§or§ger85&|oH )F BeAGIHHPO& if "’lﬁ@g?‘égehé}e 3F la0pdRNFheR is no particular

e or ornmati on, suc
restrigtiph cml the, natmre of theabaseoln heatyselden his remlomuand anyabase conventionally

use@ﬁw ngtfoﬁnsf%ggﬁgkyg)e?ﬁ%ﬁl &ﬁﬁalli B% hgﬂeeg@?{dgﬁﬁ%lmgag no adverse effect

on. ethtepacs i ofethy wateculed Hxamplﬂst of avitdblen bpbed ||m:giy®g$ndi,um hydroxide
chl ori d

T VRCTEART W NI Y MR
potaéls'hﬁ'f h}&irﬁé%!&ylhthhﬁf eorhpblfrﬂl‘smtlca a(slr)\eth'y"lltlhmrﬂﬂanﬂ ibatyliithium; and alkali

et alsSr IO g SR BLRLOSRe POR ST o 11

SU?QaIIP/' r’éa&t‘&us@r@ eafied obf ina surable sbRentageAtesfof solvents may be used,
disul fi de bonds, such as trial kyl phosphi nes and

nor
- provided that it has no adverse effect on the reaction or on the reagents mvolved Examples of

suitable solvents include: hydrocarbons, which may be aromatic, aliphatic or cycloaliphatic
hydrocarbons, such as hexane, cyclohexane, benzene, toluene and xylene; amides, such as
dimethylformamide; alcohols such as ethano! and methanol and ethers, 'such as diethyt ether
and tetrahydrofuran. ' '

The reactions can take place over a wide range of temperatures. in general, we find it
convenient to carry out the reaction at a temperature of from 0°C to 150°C (more preferably
from about room temperature to 100°C). The time required for the reaction may also vary
widely, depending on many factors, notably the reaction temperature and the nature of the
reagents. However, provided that the reaction is effected under the preferred conditions
outlined above, a period of ffom 3 hours to 20 hours will usually suffice. '

The compound thus prepared may be recovered from the reaction mixture by
conventional means. For example, the compounds may be recovered by distilling 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 technigues, 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 (ilt):
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20 particularly TCEP. This reaction may be generally
conducted i n aqueous nedi um such as m xtures of an
organi c solvent and water, e.g. THF/ water. The di ner
wonmound® of fornula (1) may ige prepared by waaghionaiss
correspondi ng conpou formula (11) with a
correspondi ng compou fornula (I\O
HX- Y- (Z) 8 ‘
usual coupl i}
suppress racem zation such as HOBT, a
agents used to activate carboxylic aC|r1fomards am de
or ester formation, such as DI C, DCC. Typi cal |y,
this reaction may be carried(But in a suitable organic
sol vent such as dichl oronet hane. WO
2007/ 14470913PCT/ 1132007/ 001328 The process may al so
i nclude the further stlep®f-{Zpot-at+Kf t he obt ai ned
product . The present inﬁf tion al so concerns a
| ept onyci n derivative conjug conprising a cel
bi ndi ng agent linked to one or nore Ieptonycin
derivatives according to the invention throu

d

wherginiRE, REWTRIT. Bngh, Yaba T| RS singeisyn T habl y.
ﬁlehelky !{?dgﬂg %rgglgtfrﬁ nisye b%mcéﬁ%g' Bt M thé a&@?&%c% of usual coupling

er eo t'he corrprl sSes
reag@ts-tn@urdmg reaymtcasmmesﬁ regemizationdiuel asddpBd, emllbr dehydration

* agefisPEHAOSBERER BRboRficObe A Tiwkld3 i8S G LAX: 163H8on OSuch as DIC,

conme known inc e pepti
DC@on- peptides. Cenerally, these can be antlbodles

CTIREShG o 300 BRRL 0BT AR i ¥, sittiE Wi Yot such s
dchIqupithn@es hor nones, growth factors, _

R At o B S Sina
acyl3fieg agéest, Qmﬁfﬁld gigalofl dhﬁirldebln’lﬁe@ﬂembﬁaibbﬁé mandthg organic

used I_‘ncl uﬁg 15 nonocl onal anti bodi es; - single
basg$ fush AstNegypEwn - fragnents of antibodies such

aﬁltéﬂhtlvéiﬁhmherg(lﬁbor)ﬁn@ro# Fis {-lpﬁe.h&%pd&ibs%f fbfmlhlﬁ ql)- may also be
2895- 2902 983); Spring et al,

113
obtained frogn (tmgmwsm@n@f@or@ﬁmmds efgquia (@. \Bﬁw@mT is S-R1, in the
pre@r@:@héﬁsa ré3Qtiéfdadeh? $P)disulfide bonds, such as trialkylphosphines and more

particularly TCEP. This reaction may be generally conducted in agueous 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 (i) with a correspending compound of formula (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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20- interferons; - peptides; - |ynphokines such as
IL-2, IL-3, IL-4, IL-6; - hornones such as
insulin, TRH (thyrotropin rel easi ng hornones), MsH
“Mnmmwmwmﬁestinulating hornone) st eroi d horpganeso7/001328

ch as andro st ens; - growh factors
SF6E plsng My S mohs e b Deesten R isgtpgae phipined product,
' 'ﬂﬁé‘ :gkéke'nt Kﬁ/eﬁf &Y\'bl%ofc%%béﬂns(d @Btdmydugaehbétlv@c%g.lgate comprising a

F {Burgess,- 5 I mmunol ogy Today 1
cell (omig pgeRfi lmﬁﬁi 42 ong RIS 1PRIPRYEINRIVATYGSAROERY 10 the invenion

throiﬁl/gﬁ QQﬁma m&llsmgzéﬁdﬂnkuﬁe}ou pChem 932-937 (1985)}.

ant 1 body technol o permts the production
Pr%anabbmeelyb@dms@geots are |antlwreﬁ pAdragmerts trefeph t he

IR RS g Rogp, Partcblarly

are techni qu Or creating
nonocl onal. anti bod| es produced by inmuni zi ng m ce,

ts. h t th | with th ti f

Prepitalipo it ColLRindiho AerR act (arget cell. . vo o
ZOQWbMWéVWMMﬂﬁ Deesmntly ganwnj sothat eetdme known, and
mollgk] RRFIEFS (A5 JIoRSPRUERS o Coerall: dBsee it ditnnibodiés (especially-

moneelceal Astibodies) be a&’ﬁi@hﬁm bPar aftidddylthatidrgaing Qﬂl‘ea'sﬁor@ binding site,
matter of choice that de ends. uggn t he Fﬁ‘? tlcul ar ce

1
lympfigkines: hermenas or 63‘88 S AMBePEHansRArt Nlesuics (gych as transferrin),

or aFP Biter eBRbindg Merkas &sanaaﬁéeef erred if an
nﬁgroprl ate one is available For exanple, the

ER SRARIIC eyamples ot aelbindingagents that cgaibedisedinyde; hat

bi to the CD33 Antigen {J.D. Giffin
ﬁ‘r@ﬁo%@ iﬂgﬁ?@la%es 521 (1984)} and can be used if

th@nﬂfgrquétn c'mi!blogleéxpress CD33 as in the disease of

aCHé@rpHMt@'d?%%ﬂB@rﬁgé @gﬁfl&lj gzﬁ,frgéﬁa. Frﬁ%?;néﬁ(f Eﬁpéff’ﬁax 131 J. Immunol.

nonotl onal ant |
289512808 (1983)hSpabg @t &) St . devnunol.BHde4 T8 (194 Nisoraff et al, 89 Arch.

Bioghg HontlF) 8624t BN . ol Leased col s that

exinteefesond)i s anti gen such as in non-Hodgkin's | ynphona

or pé:p rdon_l c | ynphobl astic | eukem a.

- lymphokines such as IL-2, IL-3, 1L-4, IL-6; -

- hermones 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, TGFaq, insulin like growth
factor (IGF-l, 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 productlon 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 mammali with the antigen of interest such as the intact target cell,
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Addi tionally, GW CSF which binds to nyeloid cells can
be used as a cell binding agent to diseased cells from
acute nyel ogenous | eukem a. 1L-2, which binds to
wobéosaigmeh T- 15 cells, can beldused for prevesdin@ioediors2s

antigefig SBleTe e s REGH o RBYE Vi FURD A SIS M P giral proteins

sucR@dbrallcoablotéipgkem a. MSH, which binds to
nel anocytes, can be used for the treatnent

@P@Gﬁ%‘)f tb?@ﬁamﬁa&f’%\‘b'@m&! agantds aJuriia; Cﬁ;ﬁ?@@ that depends upon
the %ﬁlc@ﬁd’r'déﬁtdo?ﬁ%tlaﬁ Ghat lg%lbeb‘a%gt@@ ﬁHQthe‘Fl@Fhi hRodqudrag antibodies

usi n ues presently known or later
are@eefen@@é@n ag@mf@te gne tstﬂyaﬂﬁbiﬁess of preparation of

C?B} lé%’llnﬁﬁé cﬂl’;e %dcfb\ﬁ%ma'nﬂﬂocﬁpve oﬁeéhﬁnﬁnétlﬁﬁ g‘i‘rr]ﬂ%o?)h that binds

eacti ng cin deriv I nve
spealf callylto lﬂnenGDﬂQ Fﬂglgan {i.D. Gml{f inpeted Gli@ekemlaaReaag%hﬁQM)} and can be

usof Y 58 (4IR854 R 5y BBoonets evkomi

(AML)aSintilagy, 2Re deariociinal anfibodytant-Breisla inuride ngG adiattbimdseto the CD19

linked, together via.a,ljnkger co I, Si i Ii-kin .
anghf5h SSBShlor e T FrmPOB 0B (188, A5 usea i ne
targét sellsf mé@ BsIRGbr diddskd celNethat 8Xpress thiantigah surhCihion-Hodgkin's

a free amno and then |inked to an antibody or

u
lymgpoaa °E§M°“l5’|[YfHPh€b|§§l§h|?“mrﬁ'aan acid labile linker, or

b)«da.t.ehéa gol@hidg hiHIM4E bindEh© ﬂ?élbldabéﬂéeéaﬁ% B§ed as a cell binding
condense pepti de having a suitable sequenc

ageghtp disgrsedvells fr9m3@u;¢ W@@Q?GO%F legkemig; Hd?n\gh!a@ &mdsmé activated T-
cellQré%(illbu&euéedofépg d&é@ﬁoﬁ 8PirhSspidr gpatt re@ét%hofﬂr(t‘hé?rggp QHA PPevention of

repar contaln a primry dr ox

: graﬁmatslusmﬁt ld@eaa@;camq/rf@n the Hﬁdmenhlcécaqute d- @e.ll leuisemm rgSH, which

bunf&@%el&ﬁ?{’}&&d%ﬁﬁ Qt&gﬁlf&gtﬁé?regeraqt%?ﬁ}ég%cfihfwed by

ntrace erases to i ept omyci n
derivative. Preferably, the derivatives are

ggg%'?%ﬁéﬁ%ﬁ%ﬁ‘?ﬁ%go?/ 0\(/)\?328 free or protected

t Wonjuggtesupf, the tbrivatives tdndub celiPBiGdiognageni can bpdorned using any

and then o nore,sul f.id dj sul fi ) .
teckiute Baseain IRvher i Poudontth Yeridrdii, dhe arpqeps of preparation of
conjugakedott metihﬁerﬂ@hl compide8 gha @ty olvieactingl Iaslubfdn@elrbda@atwe of the

mve;rmpgnwﬂboet QIE bg&%‘g@g g ?I'?qntggqtsla\é;%lq%n%é'gat eg(l rvcg'gpnsmg 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 Iinking
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 toa
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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- with mpstiopdies.c ansihp

5 wth antibodi es, antibody fragnents, epidernal

grom h factor (EGF), nelanocyte stinulating hornone
(MBH), thyroid stinulating hornmone (TSH), estrogen,
ve@hfro@mrfosanal ogs, ‘androgen, dad androgen analcagB2007/001328

Repr e |ve exa es_of. th ara .on of vario
free CETTOIRAREL A 9rGiit R P dePHG 2 g pagstnafifthen one or
moré‘%@l’l"ﬂé ékﬁlf‘ d@%ﬁ l’chlbleébrimhmw delﬂatlves ar@l @d;hfclcﬂﬁléntlﬁ liakéd to the cell

. is,a genetjca humani zed f orm of
b'”dtflﬂeagﬁﬂt Vﬁ‘ea %H‘S@’F 8ARY onA thipether '%"ch 6 directed agai nst

I REprERERafY LEYhgItes BF ti .rtvaﬁt.&%aé: eorqﬁgétém IéBt@HnQb:ﬂ derivatives

cells, includi ngythe maj ority of cases acut e

(M’)"e'('tE. JePth%ﬁmﬁl o.g(pwtk facter (EGHe Kk melanocyte

sy, (T el Mo 1168 Rsln, s

analbgs,zandrogesT, and andfEen lamalogsppl . (2004) WO 2004043344) .

q%%pgrgg?&%ﬁ y%lxérchﬁl%gl &r tﬁo&% %aergﬁ&? lf%n%tjs C(%?debgi@ése%f leptomycin

derivetivas ahdicell Bintling- sgentsigredieshiibecbbelpwonat e as
previously described {J. Carlsson, H Drevin & R
Axen, Biochem J., 173:723 (1978)} to i ntroduce, on

tmi%uﬂwl ﬂﬁEers4Aﬁgl§df>c_ﬁ,b’HéWvJ9!-% isga @epeticadly rmgrtarimwyfh orr]m of Othe murine
ecul e e . e nti Do )/ Wt t he

mD"Pﬁ{OBP’ aa?ﬁ%{?fnw- 4 é';H?S‘ﬁac?Q? the&'?@@ ﬁgiﬂ fHide0n the suface of
huméhsmh élbid%ells nh@@ldlﬁg e pajority of caseg h)f aajtbesﬁyékma ksik@mia (AML) (E.J.

I Nl ng derivatl ves resent .1 nven

FEVQJQW i $fﬁﬂ§feclfo“d$ﬂh@oﬁt @§m§!ﬁ}’ %f"h@r Beay EB?‘?ﬁﬁerMa&efs 5(4):215

(19&?7%8'71]% VHaff @, t DI ORhARLs, | RNK 1afz PRRVEAUS! YPEESRET g ﬁu (2004) WO
5,208, 020). The antibody or other ce
AHAAY Mgéh@ canb® cuseddior ithel REPAFatieR of SopjHgAesHrThe antibody is

mo aﬁ&cﬁgﬁ&lﬁ"\ Al B db?tﬁ Syr&ﬁmﬂwdprﬁidﬁhafés as previously described {J.

OSucCcl ntm
Carlpgon, dy.| Drevinhk &) Buxea,rﬁjactee(rssupﬂ37$ K3 (L8 tmldtytbdm(enan dhe average

« ofUSRAE MG P UERS) SRR By o ronctoa i

thiolblopyaifibg leptomiyciaplededtare, tophodiite $d|aulﬂﬁe}hg<&dmmﬂgate
anal og of SMCC (LC-SMCC). These crosslinking reagents
form non-cl eavabl e |inkers derived from
MBhioethatd-ihkesd Thiol-etntaining3derivativsssof thii |pr$el19mgenllcm can be linked

to affieties o fignca i dad 2oets ojn AT Reer Hicairevpugly desorbed (U.s..

Pat N U5;,208,020YVThel astdagtart stheScél budﬁsng:@gentnw}vlbe modified with the
bronpacet ate  (SBA) .and N-succini m dy

known ( 8F sepraesialivi aaiablspcempeend gg;gb) as THsuifosuccinimidyl-4-(5-nitro-2-

pyri |Qﬁ*t§ld)l‘5\!fth Réhate € aQ{SBN@Ij) or ”m&cﬁllirﬁiﬁyla bl £ (hlBikSdSmethyl)cyclohexane-
erived from hal oacetyl -

Carb@mdiﬂel44@@%}?@/&%@@UWi‘B@B“@@@HOWﬂM)rW@Oh%@& -carboxy-(5-
amn?ﬁéy&rbﬁg Gifich R é‘gﬁbﬂ cﬂgﬁlmanﬁ ('é_%dsmdd") é?’hgse crosslinking

talnlng 0O provi eat her-11nke
reagﬁmg; frgen rmn-ﬂea\cau_@bmees deniveshfrom mﬂlﬂml@ bagedovnietiesi ng

ERBATHGNT, PSS, PSS tabSEEA 7oy e
N-summlmﬁwdl-((bdoabewa-amlmrbémnzaatep(rSiAB)qU‘é—ls cc:iaasrm‘yl haxtbaicétate (SIA), N-

sucgngud ;t%eérﬂgégetgj 52,%@5)3?3'%1 f&@ééQgé%&ﬂ él(é 1%§eSt)amido)propionate
(SBAPY 6#h&RBtrosslinkingSieaigbmts| fisrm anhilskivaibliedinkers derived from haloacetyl-

group-contai ni ng | eptonycin derivative of the present

i nvention can be linked to the carbohydrate portion of

anti bodi es and ot her cell binding agents via an 10

acid | abil e hydrazone |inker {for exanples of

hydrazone |inkers see B. C. Laguzza et al, J. Med.

Chem, 32, 548-555 (1989); R S. Geenfield et al,

Cancer Res., 50, 6600-6607 (1990)).
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Phot o- Labi | e Li nkers: Am ne group contai ning
| eptonycin derivatives of the present 15 invention nay
be linked to antibodi es and other cell binding agents

Wi hoddaet ol abil e | inker as pbevi ousl y descrichaszodfhorszs
base%?r%toe@rg?se t('l'lig%@?d %&%%P EQP r\goc‘}/gfeﬁﬁﬁ1 gﬁrg %ti%?clztgcli % ‘a t?'zi201-containing drug

to pB@Eb'éiﬂﬁ:%tHé‘hlhkéd Eomjligate; Ami ne group cont ai ni ng
- leptonycin derivatives of the 20 present invention may -

al so be linked to cell binding agents via peptide

SA’&GQ. ile! Linkéfs: b@rﬁmopér%\{lb%ﬁ’ca‘inu?“ﬂéfmohvéh cﬁé?l%ﬁves of the present

pe e spacers bet ween drugs an nmacr ohol ecul ar
mveptm eam be éznkeobtoo-a@trt@dasmdeothﬂr cell Rindipgracgnts via gpigcjd labile linker

=s pIS By A6t W, S e &'y SSBRAGRREY 20 4gEf 19 (o0 Us. Pat

Nosa#BAB,285.0up62,389 a4.61849Z.0hT164, aﬁﬁig | ept omyci n
g% gﬁ\é el?yﬁf,g?%%g ﬁ[o% g u?ﬂzﬁﬁ’ ﬂg ‘M&tgm?@iﬂ tdeﬂ@z?ti\}ésdf % present mventlon

~can bedihked tdihé?n}anhdlwdl'gté pmtmpuf ap;ltbodles bodibther dell bitHing agents via an

st S Py B oL A P e ) Ppouoza ot .o

 MedliGHe.$ 32| SBBBEC{(1989% Ry &t iGreenfidid tdtealpCaneat Res., 50, 6600-6607

iS}\C/enti on bearing a hydroxy al kyl group may be
(1999 c i nyl ated with succinic anhydride and then |inked
to a cell 30 binding agent to produce a conjugate that

can be cleaved by intracellul ar, esterases to i ber at?
fl?la@todrqtg!e kinkers ARpP oW sontainmph lgglasycik defivaiives of the present

RiQe HRRkeA 38 AntibodiSs aﬁ&%the@‘!:ﬁll%%i ent¥¥a a photolabile linker
inveff Y ENRCAA8 PtibodiEs oA btk g%at es of
as paeniouslyl descrinest {Fh sasnter gfgalemhgtocbamsémam betobickegy, 42, 231-237
t peptide gromh factors and ot her
é@? L?@qns areg'fs‘;z(?b% the sane way by known net hods.
For exanpl e, peptides and anti bodi es can be nodified

é)‘-’%éh%{/s%‘s’lgay#l Ie L[hﬁ%r%f%%ﬁﬁ% quﬁh'ﬁ &o;!\u ainn ﬁcl%bgt'n?’?cwldenvatwes of the

presén( Rwentidndyhyl iatsiol e lrded do oell bindBBRIgents via peptlde spacers. It has been

prevdﬁyl{ Ccﬁo%%}théﬁgoﬁyﬁ%@on agﬁ'@ctféw% 35{1(155 %é@inqé@romolecuiar protein

carrigys iacky |mﬁ!élm)sebumybﬁtt are( FEAMY , hyalasigzed by dptracellular peptidases {A.

Tmt%?%td | e WA Soia ey Geras G e aming pequp containing

{aﬁﬁ%ﬁ)leptﬁM?@lhnd@ﬂl@fbes may be condensed with peptides usmg condensing
mal ei m dorret_(@/_g cycl ohexane- yi)ﬁcabox

agemss%w%gﬁckﬂhm u@etwawqw? 9?*%0&9%!9%9@?5 DC-HCH) to give a
pephitd YEfiatvé &%NE&)] bedinked &pécm KIhdiRG agBhtsS- acet yl succi ni ¢
anhydride by known 10 nethods.. Sée, Carl sson et al.
173, Biochem J. 723-737 (1978); Blattler et al. 24

SF% Eﬁ-l.égig}%@%s% %%@tg;nymb?dcﬁigﬂé{é\tfe'g ?ﬂheg%rég%t IHventlon bearing a

hydxgcaﬂenirgrcﬁipomaysbe sweohylatab®jth sandnici anrydndﬂa and tigen finked fo a cell

|och h '

nindih BRERLIR HiSabes % Shnina Rk RRN oK el by el estorases to
!lbem freéldnﬂg {Abr exdamipits s€aic &boldRiraket iaynBibcBerh8Zharmacol., 38, 641-
643 %ﬁ%ﬁ% The free or protected thiol-containing cel
48y{; g 15agent thus derived is then reacted wth a

di sul fide- or thiol-containing |eptonycin derivative

to produce conjugates. - The conjugates made by the

above net hods can be purified by standard col um

chromat ography or by HPLC. 20Preferably conjugates

bet ween nonocl onal anti bodi es or cell binding agents

and | eptonmycin derivatives of the present invention

are those that are joined via a disulfide bond, or

t hi oet her bond as di scussed above. Such cell binding

conj ugates are prepared by known nethods such as

nodi fyi ng nonocl onal anti bodi es with succini m dyl

pyri dyl di t hi opropi onate (SPDP) {Carlsson et al, 173,
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exampledipeptideseands antikpdiesprasmye imp

25 thiopyridyl group is then displaced by treatnent
with thiol containing |eptonycin derivative to produce
di sul fide |inked conjugates. Conjugates containing 1

W& 200914484t onyci n derivatives 17i nked via a diggghbiddfoo132s
bridge are readily prepared by this netho

hod. . _
CEANIGAET O ADGbacinss BHEGHYC ARG o RIS PoRiige; iprpoags, protein or

-peplgcgé gﬁw\zﬁfa%&y?s 489 otih bdieih$ ale ¥208O AT RERENRVWaEDP kﬁclsvlsﬁ methods. For

tro Cytotoxicity of c%}] ugat es bet ween” ce
5di With ctass likingeagents such as N-

socd 515 ARSI propiontl) MALEENCLCA R BB bost o),

4-suzoinjrig pitoxycarboryl-cerhéthipl-o@-pygridyl dittis)-toluene ¢SIMPT3, U-sdccinimidyl-3-(2-

after cl tect.i I .and WD
pyrideo)s S5 BY B ATRES o GHREBTISY BHOURIFGRronioRate n 4SPDP). 42
pyrididitii®b@agic Qudi@t cw'hgaﬂo!umw% agber enSPOH)|  |suB6ifimidyl  4-N-

such as Namal wa and HL60 can b sured b N .
malgjEidarasthylieyelphexag-ToraboxyIptep, of SMEEY i oH-S&%P%}&mgg'dV'-S-(2-(5-mm
pyﬁ%gﬁgﬁ%ggl%yﬂaflbgg%%ﬂpﬁ - 2imifbthitlanel 37, S-dcetyBULGINE - anhydride by known

totoxicity of these co

‘ ) ounds 'to .
methotieo 1Sea: Catssoniat Ak B Eoohema s 723436 (SRR ERaret AL, 24, Biochem.

. - o _ § s pedui

51N, binkh 95125, B 05O AN g . 00 et

Bioctiear. Sienhys ¢ 608 €162 ramdNaiy Bbal.. f18r Bioghemi, BOR(1948), Blaley and Thorpe,
- Sal e . ulgatyd | Rxepd

1 Aog8 "Rl goRRE, o RIS ol RRER, IS TIGERY el o al

1 Anfi-Gabter dlrug Slesigh d@S<18K| (198G5)LThe fremer protestddsthindycontaifing cell binding

t at oxi nou e i - . N
ageffUh Shibiels BER PapBl s bR By RekctFrainiag pipryyein dervative o
prodieklcohjupdiesg. agent, and (b) a pharmaceutically

acceptable carrier, diluent or excipient.
Simlarly, the present invention provides a nethod for
| Thé Riohjugaitdsh@mate Wt theohbow] atiesisCean beopurifiRbi B Standard column

conmprising contacting a cell population or tissue
chreypategrarby o6PY E8tCai ning 15 cell's from sai d sel ected

CeldfeRORU kahjLgRe Blwaerk Yherddidral aiMbbedie®foracdly bRidiy @gents and
agent  conprising one or npre of the above-descri bed

leptpayeibndervatives Pl the pesent iveatianbate thase theharndpingrbnia 2 disulfide
boné&&ni g%de‘?ﬁ@ﬁdﬁd a3 NbcusSe P aBOR. Bl chTell DR iih 86hjARRUE are prepared by

I'e pharmaceutically acceptable carriers, o )
known| meterds swoh eacimedifying senogeingl langbpdies wity siseiniaidyl pyridyl-
. gh e . ) '
i SHERAE oY 10aRy8h 1 174 WAL, PEIIP (1970), o resuin
thiopgidyl group idithere displased /byrtrestmiept wilh hidlhedniaiping(leptomycin derivative

o BHRESSAoBRORRRS SoPHEHS° 5 ALb0Ee SHANH. 76 10 wtomyon

deriahtives Imked 2ja Hdidtfidabridge afe Rudiy prefdafad) by thirdmeBlod5onjugation by

. this(n%tpod ?seﬁl{f dascribed in U.S. Patent 5,585,499, which is incorporated by reference.

In Vitro Cytotoxicity of conjugates between cell hinding 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 afier cleavage of the protecting group and
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The method for inhibiting the growh of selected cel
popul ations can be practiced in 25 vitro, in vivo, or
ex viva Exanpl es of in vitro uses include

wo eRb/Rns of cell cultures ilB order to ki l |PCQ}[E20§'§60|1§3
comisigh imtaibp GERVe fug TudBrEenis hatadPiient 1B fitd bch as Namatwa

and H1@edantsk AiklabarRd. byTﬁﬁbkC@mdpblhﬂm oﬂéeinpmlfdratmmwewas described
vitro use are readily deter

_in Ggl,dmeg;gﬁr ety g@nlpyrggwgpl é§§4§]-3(§§143é§5)r E}Mq@gcrty of these compounds

to aﬁﬁ%hmtl Sirfak %OEQWB?S RPRESCRBERVCEA iKY défénhﬁ%ﬁrby clonogenic
ransg agltmlnto he same patient in order to Kil

assays a8 d Wafﬁclgmrabercﬁélal 5102 J LaglhBiel. <1342 1@6&41%@% ow
prior to their transplantation in order to kill
conpetent T cells and prevent

TherppeuticAgentsniddifethdidsfen dnhibiingthe Gravth of Selected Cell Populations

f‘lﬂﬁeﬁ:?e@%ﬁp ﬁ'ﬂ'}gﬁﬁ‘%&égop%(nggsl%lzt?lerageupg nﬂﬁhﬂg’lrcel P.th Yhe growth of

tunor
seletted eelipopolatigns comprisirgt ol ogous transpl antation in

C cer ,treatnent.o | N treat of au

JPLaye oG L B ou oF bife &F Bins ot STRER drrtorppin derivatives
linkedrte @ @lﬂb)@ﬁﬁgéagerlitpa@d marrow or tissue prior to

t ranspl ant er to eve be carried

(hF 2 3RefBao el RSP SLR AT, ALGRLPL SLTRBN: , om t he

rmtmlaﬂy tRé pRddent invetion stedidesadnéthen fmﬁhﬁbmhgdhé Browth of selected

medi um cont ai ning serumto which is added t

cell egRWeipnsccupRiting eortaeting @ el iPgRUlaliem ok HF%E ch;egln@fecontammg

cellsf frﬁm @Qi‘au&elé&ea%élpgépl%ﬁorf %thagoéﬁotgfac”élﬁ%ﬁsof a cytotoxnc agent

about hours at a exact conditions .

compgsieg raneael giprarmf &e@c’cyﬁ-deﬁ@rm leptoryeio serivatives lmked to a cell
determ ned by the skilled artisan. After

bmdrnﬁa%[?lg%’l on the bone marrow cells are washed with 10

N exiotowictagient spreparedrradeseritedrabeiiet o t he patient by

[ B R s - .

cs%g E!fésjé anceseg\éﬁwi ﬂgg{: {.]l:,g)téﬂi :égﬁ re@(i:ﬁellg'\g/)tgsa%l{ E’écr'p'ents are well known
and t:ama ae rdetetrrrmuﬂﬂbsamoae obsktlﬂsm tbé asdtrAsdhe chnichlesitoatiar wplgrams

AP o, SRR Bhbr s oY o for afiiSive GHER, () Dulbeccors
phodphatd bdffareﬂrsnuneebHSaw 754, adordhiiing Zzbout 1 ingawli 9 25 mg/ml human

ni trogen usjing standar i C e' .. 15For

ey RRRET, (70 %, SR 100 BRAEED AR B ingr depipse.
I TheeRictOY fr likhibiting tRPYicRsh @8 seleliedi eispdpiRitiods @an be practiced in
tested for sterlllty and for endotoxin levels or as a

vitroy (RoAYR: 1 &Yl i d that can be redisolved in sterile

V@iaﬁ’ﬁpIEQrof iRIVRAS LK% mEP&GEHPe%%n@ﬁtsséf' APk BURSOHO6REE t&Kill all cells
ate admnistration are as follows. Conjugates

excqgt 30@39@73‘1/%@1@"}5 that do NRtaxpress féilﬁ farget andipers. ool kil variants that
expr\%ﬁ§9ﬁd§§ll%dgéﬁf§5n' n.50 to 400 mM of normal saline to

uman serum al bumin 20 (e.g. 0.5to 1 nL of a
cbmeonditianscof sohwinical !ofwtmjmrseeamﬂyadawmnmd by the skilled artisan.

n@%&l?réleg %E g?/n%qggg mc%)c?ealggactr(r\\@n S otba‘?.ktagg $ne§xglafr8w1p%or to their

_ trans;niam&tm‘g'{a@rperpat:aptentorw)to K8l diseasdds oahtahgnant cells: treatments of

t r eat nent receive.a, second co
bone rEaTaHE rior 48 dndiF reRehteniaer T pises 48 kP §PReBl I ¢piBcand prevent
graft-eétsas-BbsidiseadesGVHDPN, excipients, diluents,
dosages, tines, etc., can be det er mi ned by the skilled
artisan as the 25clinical situation warrants.
Exanpl es of nedical conditions that can be treated
according to the in vivo or ex vivo nethods of killing
sel ected cell populations include malignancy of any
type including, for exanple, cancer of the lung,
breast, colon, prostate, kidney, pancreas, ovary, and
| ynphati ¢ organs; nel anonmas; autoi mmune di seases, such
as system c |upus, rheumatoid 30 arthritis, and
mul tiple sclerosis; graft rejections, such as rena
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infection, HV infection, AIDS, etc; bacterial
infection; and parasite infections, such as

gi ardi asi s, anpebiasis, schistosom asis, and others as
webRpAlpAed by one skil led in ©he art. EXAI\/PL@@@Q%@OM”S

NTIPRL i i, B2 ES roRYS SEner seU r LGRS 1 o bone marrow

pnoP% C&ﬂélﬁﬁod@frﬁﬁ%lazﬁlﬁf‘ irP in Qkaﬁcerﬂfréathién\l\@rght treM'EERloNailtmmmune

[tin oints were neasured u5|n

dISGEISécPf B FREMONS Tarmﬂgrmgthah&vmi‘@'dleeilﬁn%mr alaggasicigare marrow or
tlsséé)?ﬁ%){ Vn‘?ﬁsﬁalér@ﬁﬁr&l&& ﬁn%éyﬁﬁt%gﬂﬁwgé}né&%t 'XE'Zfbllows Bone

em cal ts are reporte In ppm
marrcmlas ihavestedTi® the patient oe oter ipdisidual and ml@ybeEﬂam medium

conifa 3218y PRt HEBERAN Bt N g oneansons

range rohT aliud 10N ¢o 1 pIRL1OrahsuH20 fmmn;tesi taigbout 48 Bewk mdmbout 37 °C.
Thec&li‘lﬁ'{"‘g% og il’jfé%qz‘%oﬁé?t agaliay | A dinf q‘ e eﬁﬁggg{% f=dose) are readily

detstaiinsd by tlanskied/aitieas. At indURAKoN (ﬂm bem megropheeils 2B Mashed with

-me oxlgltjc{:m ﬁﬂl&lg%in:u%%rdggtﬁr%%tt%%}ﬁag r@@i{l |e/a5ré‘§$|g$ g\[cgordlng to known

methbds Nn CRtuiBtag B LWREROIN eMﬁ%céW@ﬂb@%k @eatment such as a course of
Tet rahydr of uran was drje t| I athon ove SOdI

ablafive TS ARaRY, PriStaasl HAGHRT Shdmase harvest of the marrow
anddic &ﬁm EM i tﬁé'tl‘éai‘éd Q:Ell@Vtﬁé tFettEd Wiﬁrlfﬁ(!ﬂrcbﬂ’@ aVé‘@ﬁired frozen in liquid

pressur e. ot her solvents used were reagent
mtr@%md,ﬁlm Staﬂdﬂﬁlfﬂﬁ@fiél@ﬁmpmenﬁhe hu rmn cancer cel I

0;

sou(tmﬁs:cﬂ)‘at a(artastee far atarllltm @nddnban@@tpxmllev@s Phas anbtgplmb@d solid that

wn%é%&?wyﬁﬁﬂﬁfs&iﬁﬁ%ﬁ&ggg %\Eé%}lr o%"&%ﬁ afmiia%%qv\%ro?o%ols of conjugate
administiatitre drenas fidlowewContigats #eadiysi weeklyl foe6tweeks as an iv. bolus.
ool oS6M 514 BebReD AR Ry A5 oL R b3 m atburn
(e. gr (33?: fﬁe:l Hmm gf;l ebggenrftgﬁ?daiolaﬂm oiehmrﬂazp seaim alburin,(300 mg/mL) can be

adc@deppsasﬁscwnawsa%qom B e ek of BAPL AR PET YEK, 1. (range of 10
ug ﬁp% i {kﬁ&%@ HD QH-% 3SR AEERE deSrddteeht, @I@Fﬁér&‘ﬂ?dy}fébélye a second

ectrospray ES, negative el ectrospray :
COUES) dicre@nmmes{tﬁ‘ ¢ clinical protocols with regard to route of admlnlstration
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
aﬂhritis, 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



10

15

20

25

30

M5: Waters-Mcromass Zia; LC: Agilent HP 1100; LC
colum Xbridge Waters C18, 3X50 mm 2.5 pm el uent:
gradient water (with 0.1 %formc acid ) +

VA6 8509fddhed | € ; UV DAD 5 (A, -2900 400 nm . PBeamakfodeeis:s

. 2- Met byl sul f an t hyl)
infogtin, Ty’ ERE98, M) Sl dlagtons apdoparmsife infactars. such as
glar&@gst BmbeBiddic 2sohistsomibBit hand Stherasiddtemhingd b oRélskiied in the art.
n-2-yl1l)-8- 10 oxo- nonadeca- 2, 10, 12, 16, 18- pent aenoi c
acid OH 0 To a sol ution of 20 ny of
EXA&@IELEQ.E 12E, 16Z, 18E) - (R) - 6- hydroxy-3,5, 7,9, 11, 15, 17-
tanet hyl-19- ((2S, 35) - 3- net hyl - 6- oxo- 3, 6- di hydr o- 2H-
py gnn\@rw;l ~vgll v b iistrated, by rquremelte 'p%hl!fal@nau%ampies Unless

oth%@ﬁ%ﬁ ilgp%}:g%@%or Onet he\%;rge i'ntr %1:250131?) aI "

t enperature near 20C, 7. 65 pl of DG

MA—%%Pﬂ‘P‘%%@p E;H?@éf ?md(neza t 'rl]'ﬁg ?egctrr?o(rjlf mxture is

' sMeltrngd piinta. weng emeasurednesing? 04 dilectnoth2ona iappasatué and are

urlf edb di rect deposi,t-on _2 pr rati
unoiiselel]” JUMRT estrs e  HERRRt %0 % BFELANGRo0 (00 mHz)
spe&'thﬁnéfe(ﬁ p@mﬁicwaahTftsfa:@ ;apenecmr poralrelttive w TMSasnaxinteraal standard.

Maset e a TP LR UTIS o1 R Foe pAdDAYRlar iy spectra were

recdi'tié@ oA éﬂ%éﬁl%@bﬂ%ﬁﬂhotbnﬁt&h HPLCRAd éﬁcrhi’éii’ @éﬁng & Beckman
| unes (2- rrethlsulfanl-ethé/g 8
Coudth ﬂgﬁ syg@@ @g@?p?ch)mt a Beckman Couiter ystem GOLD 168 variable

wa %get%c%r gilnc? )ﬁ/&lf?gt%gsl_kﬂﬂr‘g!?ﬁﬁ?{f%ﬂer@@ PHR2sSE) 1BcdI@NRY. Thin layer

ShramiRaraTN MRS BRI 1o ReeEHy G HigRoae TS platess Sica gel for fiash

coh.{?m %Pﬂzﬁ'ﬁat\??raghy %#%@ghég%r‘é‘?%gﬁhﬂ@@&{ %fdssqﬂjiécﬁ b§'distillation over

. sod[ukiNegtal. : Dimethybatamidetaid timelhRfapamide, were aired\by -distillation over.

calcﬁ,ﬁ{n ‘W&ﬁﬂ% \%Iltﬁr(]igr i %EEI gnl?gst.sﬁfr?? Fgfér%\é%ﬁ% @@& WQPF,D ré@gtetﬂt grade or

HPIch hoade. or m as soI vent - (CDCI 3- 30 dI) reference at

3;Q§7 firedh b Gch s%L@’é’%amgnJag Ad75)coLH205 Fud Ramos were

obtained from the American Type Culture Collection (ATCC). Kara is a murine tumor cell
line that has been stably transfected with the human CD33 antigen.

EXPERIMENTAL PART
Mass spectrometry analysis was conducted as follows:

El-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 fonisation.
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2007/ 14470922PCTAB2007/ 001328 Hz, 3H) ; 1,07 (d, J
,0 Hz, 3H ; 1,12 (d, J =7,0 Hz, 3H) ; 1,15 (d, J
5 Hz, 3H ;. 1,71 (m 1H ; 1,81 (s, 3H ; 1,82 (m
doraddroh nHSked 1H) , 1,832s, 3H) ; 2,08 ddnvisZivhioo132s

1§f§5trgggsrax g,qalyszg tﬁﬁetﬁ!%%sp@q) JE'SS 3 rggagyﬁ:elgq’gos%rrgy :_ES‘)-
2|_é-(iméIDA|§~Ef_s@5 Hz, 2H) ; 2,70 (m 1H); 2 82 (m 1H)

gq;g—Mlg@ma\;;ngQ, C gbﬁgllmt g géHj_C g)hggn()gmdge ﬂlaters C18,

SXSéqrg@n ?'75 p@[%lueﬁgéﬁéégen(tﬁu&rer}%tﬁ o %aér?gﬂm adid Ega%eﬁwﬁltﬁi% UV : DAD

(A=H)BZ0q tmbr oad, J 6,5 Hz, 1H) ; 6,00 (d, J = 10, 0 Hz,
11-1) ; 6,02 (d, J = 15,5 Hz, 1H) ; 6,75(d, J = 16,0
Hz, 1H) ; 6,95 (dd, J = 6,0 and 10,0 Hz, 1H) .
1QEa<ra I*e 2: Bis-[(2-mercaptoethyl)-anicl of

e sfm iRt Pt B e iR,
3,5, g;gaﬁ ?5 Mi)he%téméthﬂomaqzs 35)-835ndPyR6-o06-3.6-8ityefo-29-pYEan-2-yl)-8-
oxogpradeta-240, 1216, 18pprieRNos a%lr oxy- 3, 5, 7, 9, 11, 15, 17-

hept anet hyl 194 2S, 38) 30rrebhy| 6- oxo0- 3, 6 di hydro 2Hp
A0, g, 18; pent aenoic acid

near 20C 12 8 ng of di chl orhydrate of 20 cyst am ne,

TS B e A R B2 BB AR S5 0111617

hep%érhéth?l‘iﬂ @*{28 ﬁ@ﬁ@ﬂ{yﬂﬁ%xﬁ%-dm@rdjmimﬂarﬁlybmibﬁo nonadeca-
pur | di réct _deposit on 2 ' ep arative

2 1%12 f6d Bg&nta%r@ubaalfi@d(% RiTe® RESIOBT £1 OHmzole) in 0.3 ml of
dlchgr{g}%nﬂﬁd?\%r aérbVﬁtrEH&d?J at &9 téﬁﬂbéraﬁ.lxrh't ﬁébrwzb*c a?"GSXHWo? DIC (N,N*-

. hanol di chl oronet hane (5/95 in vol unes
dusowepﬂe@rbpéwn&eb@m 5i2smgaf iZadhiemetiybainyiamios. e reqctipn mixture is

stirr%g :H&)r%tefé)égr?pe%tg@nggﬁ‘ﬂtd “ﬁg&%goet ﬁsmi &?E}ﬁnﬁé@ﬁ@ﬁtré& deposit on 2

preparaiive B|licg Zjel SE)C (pRtes esg 05 gmrlz 20x20 cm). The preparative TLC

plateg V\ﬂ]a}e gaﬁrt Wi %trﬁ xgﬁé I&}’ l-rgjd%n% Fﬁcﬁﬂ?ogﬁgtﬁ?ﬁ@@l% H$BldmBs) then the

pyr nona _
desir@d hzodlﬁcx lssemnta@rﬂtmrmsnﬁca del witke actrixiineeaf msthanaih dighloromethane

(1573 ‘%':g@ B RS DHART SN Sy it OF I 168 YoRI167,18E)-(R)6-
hydd3§-3/ ﬂ,ﬂgﬁﬂmpﬁ‘ﬁé{ AR-AOQRI335)-3-MBthy1-6-0ka-8 B2dihydro-2H-pyran-2-yl)-
8-o£(o-nong§éw_£ 1?&3”% 1e8 -pentaenoic acid are obtained as a yellow solid whose

. characteristics are the following :

Mass spectra :

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

“1H NMR spectra at 600 MHz obtained on a spectrometer BRUKER AVANCE DMX-
600 with the followfng chemical shifts (6 in ppm ) - in chloroform as solvent — d1 (CDCI3-
d1) reference at 7,27 at a temperature of 303K : 0,78 (d, J = 6,5 Hz, 3H); 0,97 (d,J=7,0
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(2-Mercapto-ethyl)-amd of
(2E, 10E, 12E, 162, 18E) - (R) - 6- hydroxy-3,5,7,9, 11, 15,17-
5 .

Wﬂiﬂ@i@#d@yl 194( 28, 38) - 3- net hgl- 6- oxo- 3, 6- diﬂmﬁbm%ﬁ&s

Hz, St 907 (b J%&zﬂgﬁgﬁ?ﬁﬁ%éﬁ) coa b 3 PEISTE TS AN sy 1.7
2, 3 1,

(m, ﬁﬁ&i (% TS 43%355 h@!@@né&k@ﬂom 131 _Ea?s 93}1) yzléaérﬁ 2H) : 2,11 (s,

3H) mmysr(ansm ymg( ol 76 ane 43, %ldz T - %4 (m Brods. 1H) ;2,53 (m, 1H) :
10, -

2 662?1 'gt hy ]i-ﬁz %p% hill H%?Eggc(ﬂﬂor@ﬁet'%g&% J i 36"5 Hz, 2H); 3,61 (m,

PAG 50 ,
1H) i Gtﬁﬁdduclét} 5t01a(dded}3=e4,ﬁtaude?'.51l§ar'1lﬂk15Bgidpl =30,0Hz, 1H) ; 526 (d, J

- 37 3 s, £ . ST B0a0E) 2L SREIBNE 0 s

broa(adll& 615 laz, 1H)GH8,00 ¢dRl ha0® Ead11d) 06,02i(d,of =etSahizl 1H; 6 75, (d J=
ti m xt stlrred at a
16 fﬂe‘ ﬂ'patqﬁ% g %g@nfjo"rouqﬁﬁo “then purified by

di rect deposit on 2 prepar atlve silica gel 15 TLC
pl at esI :t_hi ckness 0.5 mm 20x20 cm). The preparative’

s.were eluted with a m xture of nethanol /

g ﬂh@%kb‘&iﬁy]ﬂ%%ﬁ (QEw@Eum)lsz hsa) (mesﬂwos@z 5,7, 9 11,15,17-

uct Is extracted fromsi| m xt ure of

PeplRBIeHRYIIE-(28 B Pamoiek e S 2 PHlaT )-8 xaoppdoca-

AN L A ﬁ;droxy 3,5,7,9,

11 15, 17- hepta t°hy1 194( (28, 35) ;,3- met hyps
n - 6{(\)&52‘&/“ SN

ca- 2, 10 12, 16 18- pent aenoi ¢ cacild

a colorless glass whose characteristics are the -

followng : Mass spectra : ES: nfz=586: [MH 25

Es.:: nlz=630: [ M H+HCOOHr 1H NMR spectra at 400

Mz @ techitioad ob20amgp of t REriE1 2RRERERE ARINERYORXY305.7,9,11,15,17-

vt LSR8 pBrp 2 fomaca-

2,10 12?6&8—@1’&&!}‘@%’ atidrando3.6 303 kf HABB(Q1-bydrodybengpbiazele) in 0.3 ml of
dicfi&bon@mane §$ Wtrfzguc% g.t %Q%nq_ﬁra%e%f Q&I.édl?og m} on’cg(’:IHorhydrate of
cystefing .65 pllof/BIC (N,N-diisopropylcarbodiimide) then 11.6 i of triethylamine. The
reaction mixture is stirred at a temperature near 20°C during 22 hours, then purified by

0x0- 3, 6-di

direct deposit on 2 preparative silica gel TLC plates (thickness 0.5 mm, 20x20 c¢cm). The
preparative TLC plates were eluted with a mixture of methanol / dichloromethane (5/25 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-thicethyl}-amid of
(2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7,9,11,15,17-hepta-methyl-198-((2S5,3S)-3-methyl-
6-oxo-3,6-dihydro-2H-pyran-2-yl}-8-oxo-nonadeca-2, 10,12,16,18-pentaencic acid] are
obtained as a white solid blanc whose characteristics are the following :

Mass spectra :

e ES": miz=1167: [M+H]"



10

15

20

25

30

WO 2007114470924PCT/ 1B2007/ 001328 (m 1H); from 1, 80
to 1,87 (mmasked, 111) ; 1,82 (s, 3N); 1,84 (s, 3H
2,09 (m 2H) ; 2,11 (s, 3H) ; 2,16 (dd, J = 6,5 and
wW@a2dridazeolH) ; 2,54 (m 1H) 23from 2,65 to ZctABmo7/Gib2s

83 = 6,5 Hz, 2 ;. from 3, 60
t'bE§ mg(”h?%g)m H+§é&§$|%]dd J = 4,0 andH)7 0 Hz, 1H)
5,10 (d, J = 10,5 Hz, © 5,27 (d; J = 10,5 Hz, 1H):

5,58 (s, 1H); 560(k1 5part| ally masked, J = 7,5 and
1Example3:1N): 5.70 (dd, J = 7,0 and 15,5 Hz, 1H) :

fkézomi-%a%ﬁ: é@;ﬁ g@d (g (§t')1OE ﬁzE7 %Z ﬁ'a?_&&%%‘ hﬂdm@@,é??,g 11, 15,17-
heptamethyl-19- ((28 35) 3—methyl-6—oxo—3 6—d|hydro-2H-pyran- -yI)-B-oxo-nonadeca-

21%% ngﬁfc?%%go%a%@ et hyl ) - ani dof ( 2E, 10E, 12E, 16Z, 18E) -

1011, 15, 17- he@t anmet hyl 84(32S, 38) 3- et hyl - 6- oxo- 3, 6-d
i hydr o-
nonadeca- 2, 10, 1P, 16, 18- pept a n0|
To a solutlon 6? 20 ng of

(2E, 10E, 12E, 167, 18E) - (R) - 6- hydroxy- 3, 5, 7,19, 11, 15 17-

VP8 Fns s6,20. i atidds. Bentoe J62 18EE b sy B.11.15.17-

hep%héihﬂmb gzé 3%%955%&&3@6 esbbbzmwa“d %glaeaxd Ronadeca-

or onet hane, _are i ntroduced
2 1Q é%ﬁ@ﬂ&raﬁréaeﬂ@g} agig@nd8 Glsowrtey]!yl@p@eom i 2 ml of dichloromethane, is

|ntrcgjdc§99={t%°¥érﬁ]§’ér99ﬁé inghAerct Bqngﬁoﬁeﬂv%ypaﬂsﬁdé ARErOfs minutes at a

nmet hyl di t hi o- et hyl am ne in
tempereturer peet ke, a THRutiosaef i A M talir Z-amynagthanetliohtin 20.15 ml of

dlchgpﬁm% dgr 2261%3(55 %‘g%fdé{ﬁéﬁ'&l i¢ dUHYLS ’ThEhFe%lcf?éﬁ_ Et iétﬁgat g%st;rred at a

preparative silica
tempeﬂartwems 20°Gfard lmcmr then parified by ﬁhectpd@palt ani2/prepative silica gel

LS P‘%ﬁi@“ﬁﬁgﬁ% I%)Ué E%ng%d)&g%nﬁ )ﬁjné S%?eé’%rgﬁ@% ?geggat/es Ygre eluted with a

mixiure did aheihanek! rdidiardmettames (8/92 dn gelumeg)hthennihet desiredf product is

extrfxgeﬂgqu IS{S'F% Ilg(f:eP \gﬁ{}onet %?%éh%ﬁgfﬁolll rﬁl%%r%nm%ﬁane (1%/8%g’in volumes).
2.3 ( #g 16F, (ZMeidaptd-8yh{an)id 6-0fy q2!)<l$0531253 1’629418&)—(R) 8-hydroxy-3,5,7,9,

1.1 ﬁ&%r%ﬁataﬁﬂq?brﬁy?ﬁ#gsﬁ)(me?h@%% AR b By 2 8-ox0-

nonad8cal 8,102, TR 18-penRieRoiaC bidaage Obbtainedd a8S ad cBRIiess glass whose

yel I ow ol | 'whose characteristics are the follow ng :
characteristics are the following : _

Mass spectra :
» ES": m/z=586: [M+H]"
¢ 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 (& 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 = 7,5 Hz, 3H) ; 1,14 (d, J = 6,5 Hz, 3H) ; 1,16 (d, J = 7,0 Hz, 3H) ; 1,72
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Mass spectra : ES+: mz=632: [MrHr ES-:: nm z=630:

[MH; mz=676: [ M HHCOOH WD

2007/ 14470925PCT/ 1132007/ 001328 1H NMR spectra at
%0%7@bt ai ned on a spectrgeter BRUKER AY¥eB007/001328

- th the foll h | shift
(m, TH) 5 7R 0y 1 HBA D13p6d. I ?%a@%léaaiy oo BREei00 (m,

2 1@{3, éH? alg (?gtf%es gh&ﬁ@ iz EEI-BKz 4 gﬁ ﬁJom 26655to|'ﬂ74 (m, 3H)

2836, 1L S4B, 3 5.8 Hoz RED dvaym 360 toch 20 (0. 21 0 510D, (39 = 4.0 and
7.0 glﬁ) 165 {Byp (PS!TD- m%“ 1@795 éﬁﬁlfﬁ 1018 T%f%lg) %?%gq(,&,sm) . 5,60 (td
partily masked5J Edt)5 aRd=155H Blzamld) 15,70 (¢d,, J _=L|-T1)0 and 185 Kz, 1H) ; from 5,96

ool P8 38 ia ( effplD 5 s t ) 6 M = 0B ke 10

3,59 to 3, 7o (m 4H) ; 5,01 (dd, J = 4,0 and 7,0 Hz,

1H) 1 J =10,0 Hz, 1H) ; 5,27 (d, J = 10,0
ﬂa—m& 5, 56 (s, 1H) ; 5,60 (td partially masked, J

= zzwétramsmi%nﬁ dtéyl)-atlid 5.0f0 ((2E,10&, 2E/161Z,a8E)- aﬁreshwmxy-s 5,79,

11 1%1%@%@%(1@&(2%38) ?sn%'tlﬁvlzﬁl %S’:Mgﬁrs-%%vvwi -Yij5-Bzoxo-
nonE@ecéﬁ%O@@’léF@ntaénmc%cﬁi and 10,0 Hz, 1H). Exanple
| di sul fanyl -propyl)-amd of
( 2E, 10E, 12E 16z 18E) (R) -hdroxy153 5,7,9,11,15,17-h
ept amet hy'tg E S ( 36 ¢
ran-2-yl)-8- oxo-
acid OH O Toasolutlon of 2254rrg
(2E, 10E, 12E, 167, 18E) - (R) - 6- hydroxy-3, 5, 7, 9, 11, 15 17-
hegt anainbwa P By 9) (zEnm hy 1@ZQBE‘)—SR}36£IHyHW§(W3'€H9 11,15,17-

X0- nonadeca- ent aenol c

hepgam@hym %((%S@ﬁ)&meﬂwhﬁm%ﬂmr%?% BT e sexo-Rpnafleca-2,10, -
12 ‘I@W‘?%‘gﬁfa% icN&dd 44e 58 fRY Hi ll-RjBme-@&dﬁ:xVBer%t#Q%E) in 0.15 ml of .

roxybenzotri azol e) "and

dlcmrﬂmeﬁlwnesz aret injroduend ﬁérﬁllte@p@@wannw PR°G, Z.69 ubfof DIC (N,N-
d:ls%%ﬁéﬁgﬁﬁrﬂ@@gtq ma go@ﬁog oPB R ?ﬁg %eth%ldlthlo—ethylamlrne in 0.15 m! of

I SOpPropy ||md reacti on m-xt
dichlerostathared Tte eeactiopenixture ds rﬁlanedoai # demperatuigr sean BGTC during 2

nouls, 66k Bufih bt Birdk oSl o £ BlepaRiti ARG gel 1€ cOBARA fhickness 0.5

aseé I's was
mm, 20x20 cm). The preparative TLC plates were eluted with a mixture of rnethanol /

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-
((28,3S)—3~methyl-6-oxo-3,6-dihydro-2H-pyran—2-yi)-8-oxo-nonadeca—2,1A0,12,16,18—
pentaenoic acid are obtained as a pale yellow oil whose characteristics are the following :

Mass spectra : ‘ '

* ES™ m/z=632: [M+HT

. ES m/z=630: [M-H] ; m/z=676: [M H+HCOOHT
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25 twice with 10 ml of water, dried on sodiumsulfate,
filtrated on sintered glass, then concentrated under
reduced pressure at a tenperature near 40C. The

w2080iakgeed residue is purified by col uMm  pCT/IB2007/001328

21%&”@%%%@55%8393@44%%@ focsbam ShestemeletE RUBRFOAYANCE DRX-

400 gﬂh%ﬂég& W é‘r@rﬁiﬁﬁ%nﬂsﬁﬁ%?bﬁ S ifeh io?dfaﬁnﬁlgs*shﬁent d1 (CDCI3-d1)-

ct are concent er reduced
referpneesaﬂr?’é?aat atermpresatuse of 3030: ﬁ@dr(déld)eﬁii'tz 5%0&3 (d, J = 6,5 Hz,

o SR 2578 A Sy Y o BGBNR 390 -7 v 172,

1H) 1figml 8ZBIRY 16861y thly - BBS (3, TH)1:11,85 (<, BHeR,@9némh2H) 18,1(1 (s broad,

3H) Y2 EH: S A S 0% B52,35 65 B 1) 1843 4m SH) g 2,54 (m, 1H)

2 70rthaem)It 2,88 grd WE; ;_obf ﬁ” nfeds lasmq 2H); rom 8J59%6 AT D¢, 4H) 5,01 (dd,
s = &8 o 7, f{miﬁ (3 A 0.0858: ki 3427 Ty D200 Fz. 1) 5.56 (s

rﬁ@‘l—lz“@@l WZ?GJ aU&e?jmﬁdﬁSH :

1H) SR o B lflz.swos S B B O iR T 2 AA LI ;675 o,
1 dj X gr t 27 at atenperature
)= M Y oops B e . %0 &7 (. T e 6. 5
Hz, 3H) ; 1,08(d, J—75Hz 3H) ; 1,14 (d," J = 6,5
5116(d J=7OHz 3H);132(s 6H);
1H); 1,82 (s, 3H) 1,83 (m masked, 1H)
I(ZSWeWL-Z-mthyldlsulMy( propghiamid 2,of 1 (2K, 102, 1644 8E)-(R)-6-hydroxy-

355930 Wi ippBn gt S P Sefiiora i dlag pppn o

oxo-ﬁoﬁadtt’ca 21,12, fa; t8ypentadndioadid69 (m 2H) ; 5,00 (dd, J-
—1540and7OHZ : 10. (d, J = 10,5 Hz, 1H);

5,26 (d, ¢ X/cno ,~rom554t0564(
;5,70 At ,

Hz, 1H) ; 6,00 )
15,5 Hz, 1H) ; 675(d 15,5 Hz,
= 6,5 and 10,5 Hz, 1H) . 20Exanpl e 6:
(o %scﬂaﬂwrﬂoﬂﬂﬁﬂhﬁb -gir(@RVIOE;, t2&, d62ft 8E)-(R)-6-hydroxy-3,5,7,9,11,15,17-

WL U TR AT TR B e

12,18; ‘ﬂ%—pﬁéﬂtagnm@)%mﬁﬂ@@%xﬁo? dik@lld:é’méﬁnahg renhweded, atadtemperature
25To a sol ution

nea B oya SEWICH HRECH) g GO BT T-nytamyognzaifiagols) and 110 mg of

-mét% %ﬂ%@s@%&?@wfaﬁ%m@ 1rh|>(0§ @gf %lcglogorﬁetgrégé gtﬂe_lﬂ 8862 il of DIC

h
(N Moo bBeaRe el o Iacton Fmivisra & ST Sna: lemperafure near 0°C
for H'PZUI% HerO &ilﬁféda\nhél'ggﬁfdﬂr(ﬁ'bgﬂﬂ@@g%l%ﬁ h@forﬁﬁﬁts fhadd is washed

érature near

twicé chrltbr Hy dnlat)é vaiter; rdrigd2on esdsiiug esuifate, pﬁi’tﬁ@ﬁ@ﬁl or)sintaraceglass, then

concentra%é Surfiler ES&%E rp?éééﬁ?e 34 temperature near 40°C. The so-obtained

residue is purified by column chromatography 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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30 20C, the reaction mxture is diluted with 30 m of
ethyl acetate, washed twice with 15 m of WO
2007114470927PCT/ 1B2007/ 001328 water, 15 m of bri ne,

wib b@diiamoeragnesi um sul fate, @6ltred on sint aicadehBsiiss

162 SRR T o5 A0 1 1 oG- G2 R dmpthy6-0x0-3.6-

dlhyﬂhb’ 2I£I1f§?£rb2-yﬂiﬁ -BROLNEMERITBI0NT, &P N B, 18betitddrivic @6d ér35o&amed as a
el ution grad| ent . met hanol

yelquv gRF® NHRBe ﬁaW@chr@margéhQ tollowings (i n vol umes)).
containing the 5 desired product are

concentrated under reduced pressure at a tenperature
neB8*:402=68R IMEHIY of '

13%%@?%55%%@ d?‘lé&%’%%?l-)ﬁ%ﬁqoﬁ f- (2E 10E, 12E,

, 15, 17- hept anmet hy1- 194( 2S, 35) - 3- net hyl - 6- oxo- 3, 6-di hyd

S AR ot ¢ Koot obiaoss i Ao sRscromster BRUKER AVANGE DRX.
400 Qﬁfhaﬂhee?ﬁll@rﬁn%‘ c}ﬁSJﬁb QAVsHikaIS m/\ﬁﬁm Cuhaérﬁ’é?rbﬁfrmséé 8?\:&&& d1 (CDCI3-

oW N Vass spectra : A
d1)@rencerﬁt2€fzatqtamgeraturﬁm ?B’DKIdJ-Id:e@-IE FM—BND/RO 97 (d,J=635

e SEEA S O P ARSIy PR o0 1

(s, 6§19 ;iN7dm NH) ; B {, <3H)f' da8 @ maﬂkednﬂH) d/84((€PatiB; 2,08 (m, 2H)

211d(5,)bref %i&?%ﬁ@ggﬁﬁ@’@@@ﬂ?,ﬁé (g’gﬁﬂ*ﬁ P58m, 1H): 2,70

(m, 1HP7263 (Fh, HJ . B,48 (d, 3 6,0 Az, IZH)(;drord 3:655t058,68 (m3BM) ; 5,00 (dd, J =

4,0 ancigégH(S‘ng'_éi 10'_@ g4-H)(lg 5 I%?_,D’ﬁ-l)( i5 %@%rﬁ' paﬂ%a‘fh )jH]jl_Dfrom 5,54 to_

semﬁkmb ﬂb‘b (dd 24 97, Ofﬁnd2+$5 HZ2 11:9(55833&!” Qolﬂz(ﬂﬂb §,00 (d, J =

1052Hasﬂ~»oqsaz<m-1%59"g o 615, £5145.5 Sy T Th o laod = 65 and
mgqus]g;om 2H) ; 501(dd J =40 and 7,0 Hz, 1H);
= 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 61H);569(dd J:70and155Hz 1H)
J =10,0 Hz, 1H) ; 6,02 (d, J = 15, 1H)
. (28\ierapto-pmathylriropybe@nisf (3E 408, BE46Z.18F)- (R)Eﬁ hgrowy-

3,5 ggﬂ& i ugg,%'f)on oyl 3 tg?%s géga rﬂetpﬁlg?:gx?@% &ﬂx&o% pidh-2-y1)-8-

oxoahenadeta-2,88;12,16,18-Genfasgeit iaoid of Ant| Col on cancer
anti body huC242 w th Legjonycin derivatives: VO
200711447%%?/ 1820077100128

To a solution of 200 mg of (2-methyl-2-methyldisulfanyl-propyl)-amid of
(2E,10E,12E,16Z,18E)-(R)-8-hydroxy-3,5,7,8,11,15,1 T-Heptamethyl-1 9-((28,38)-3-methyl-
6-oxo-3,6-dihydro-2H-pyran-2-y!)-8-oxo-nonadeca—2,10.12,16,18—pentaenoic acid in 7.7 mi of
tetrahydrofurane and 3.85 mi 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 ié diluted with 30 ml of ethyl acetate, washed twice with 15 ml of
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A disul fide-linked conjugate of a humani zed anti -col on
tunor anti body (huC242) with the conpound of exanple 6
was prepared (herein referred to as

W@{ﬁlﬁ/&ﬁﬁNPB' ept onmycin ?L exa]?]PI Ied6) I The huwCaAB2007/001328

an rea W] a (0] a cess_ o

watSin IR, StaBifs ALK it madngdist newliRa. oftBe; BinpBlarél Sglass and

conéer{tﬁat&g Dﬁ?&—@dﬁ?éﬂﬂﬂ)l@taﬁdre@t a&gmm@t r@arﬂb"BnTﬁ@Eom&Mned yeliow
concentration o In assi

oil ippeffigd eplgny cheqsmtagﬁphg oe@ﬂmsa@?a m&gupm Sytion gradient

metﬂéfﬁtpﬂﬂcﬁﬁﬁirﬁéfhgﬁ floRt 196b b NOIGES ( iﬁtvoih.ﬂ‘ﬁé@?]tr—'ractlons containing the
emperature. The reaction m xture was puri

‘des&;ecﬂ)mmt @re $oBpeiraied Iuﬂgﬁbfﬁq}lﬁ‘?érﬁiﬁﬁj&fﬁpﬂﬁ;ﬂ temperature near 40°C.

122?@}* {]zf%l mahfb-@%n%@@ﬁg%@m Bﬁﬁ%@%@z?ﬁﬁéﬁ 8RI(R).6-hydroxy-

3,5 31&1 h@ﬂﬂ?@pﬁmthﬂsﬂ %32 PEN-3vinethybBrexoidt Grdilydroo2H- pyran—Z-yi) -8-

_ oxo-rt? ﬁ’h??‘%g ?)r%.’;‘]'égﬁ-&g%g% gagg h Qﬂed o%‘?élﬁédn eﬂ:.e% t)f%ll&ﬁvﬁlass whose

'O groups I ncor por at ed

cha&mterimxdslareﬂthéfcﬁlkmm;;ml ar excess of Leptorrym n SH drug

p |nk r, group was added -to the nodified anti body

. &%ﬁ?épﬁﬁ % mg/m in 50 mM potassi um phosphat e buf fer

(PESB: Hh/z=6981[M+H]Ng 50 nmM NaCl, 2 mM EDTA, 10%

di net hyl acet am de) . eactlon was foll owed

sp &S HFAETHN Srl-HI eél"?-‘yaf{asw HiHICeHlby HPLC for the

rel ease of 5- 15 nitrepyridine-2-thione. After

reaction at ambient tenperature for about 90 mn, the

il Wt NME smtraum 500cMHzyotgainad dexa Gpegrameter BRAIKFR #AVANCE DRX-

sooG VL ol a2 S T B S5ORRH B hfonf it oo

d1) ﬁ-@nbremo@tatm éltf‘d Bphparatueé of 3TSK f orsa(rare.]comsugatw) 0,97 d,J=6,5

R R VI i G

(s, ém)esvlm (MY 1HY; +|egr(§e@4)d £84 Q@esmbarwmbaﬁ@ﬂy nmsked 1H) ; 2,09 (m,

Sp ECtFOHEtrIC ana at ed

2H)hl?€this Rt G (- Jor Pt 138 e 0 s Sl b aRd04m, 1H) ; 2,83
) 43%48 %34§216°-5 H%&ﬁgﬁfroﬁﬂﬂsl‘!%% A1 5,01 (dd, J =40 and 7,0 Hz,

res on Ing t ecul es

I"ept o
1H). 709 yﬁ‘dxr-hfe@ DHe. 31 1 B8 chrd 140,082, 5005 i stislly masked, J =
t
7 5@@&'15‘?2—1%3 Bé)sﬁecglfgd%gw:(%@dteﬁt@w&'m sjﬁ%' Yiaf i 486°d, J = 10,0

ant i humani zed

Hz, ) tﬁo@md i % 151502, GtH)ci G0l skechyl £16 6 HaItH)d®.75 (d, J =

15,898, 2, BRI ERTARE BP0 rubi "Bt bocy

l'inked to the conpound of exanple 6 via the disulfide

' B P A Eh RO D @Sl 30 second
sarrpl e consi st ed of huB4 ant i body I|nked to the

?E}E’E@é‘g ol'{ﬁ) Xﬁtl-&tﬁog c\:{.llngeltf Qr?tl cllg;e Hﬂzgfz eerptgll\l‘/l%%m

derfvdti@sei m do- net hyl ) cycl ohexanecar boxyl ate). WO
2007114470929PCT/E132007/001328 fuB4- SSNPB- Leptonv0|n
"o

Cogl Hggtﬂe{g(\f% S r# ept o

a 7.5-fold nol ar excessoof SSNPB ¥ i nker! at an
concentration of 8 ng/m in 50 mM potassi um phasphat e
buffer (pH 6.5,
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15

5 containing 50 nM NaCl, 2 nM EDTA, 5%
di net hyl acetam de) for 90 m nutes at anbient
tenperature. The reaction m xture was purified by

vﬁgfﬁaﬁgﬁ%go 25 si ze- excl usi on28hr omat ogr aphy picibfdeiiuhs2s
Lt R g AR S At b PSR Lty Mucaa2) wit

the B&mPVAHD Vbt Rxamgienst lwayt ppdidd ¢Rerefn fraferred to as huC242-SSNPB-
nmer capt oet hanol and determ ned to have

leptamyainy ailemmplsuﬁ)hﬂae Breehs anmwﬁﬁ%@@&teﬂéw% 6-fold molar excess of
the aéHﬁbQB?y mo%h@lnp"'ag eRp! QSNPBC e(ﬁﬁs@fosh&ﬁmﬂ'f‘&&ﬂ Qf(Sfﬁﬁ%@Jp?ndyldtthlo)

i nker was added to the nodifi'ed antib ,
butagaalpl) at an antihgdmonqen'sethﬁwio%mw mﬁ%ﬁ@épﬁmmﬂuph@phate buffer

(pH é ci%ﬁn'l:’e‘lmﬁ t s Q‘eﬁgcﬁ’(ﬁ 0 BT, 5% %E@Plﬁga%ﬁ'fﬂe) for 90 minutes at

he reacti dn was _
ambigmt cbémperlabjren’ém reztiby nfigore wap panfied by SRpBader Gr2fe size-exclusion

chro?rgaléear%gﬂ %{qélgﬁfg{téecﬁ?ﬁd ﬁj&ﬁ?gfﬁ&%@hfﬁﬁos f%eﬁpléﬁé/r Sl-rlﬂfig'lﬂtcontaining 50

mM NGl faned2 b}MEﬁEDdelé)e odifid 2btisodyesampleusasassayed with and without

 addifigh @ G CeRPSRIA Y drRTUED R A 8 ZiEpaitykitnio groups

lnco?yat%tdﬁ?tﬁnttﬁéﬂ tA oGoldfmblar ﬁﬁéés%Fqu_@pl&ﬂﬁﬁﬁln-@Fﬂdrug Cf)er linker group

termned to have 4.3 reacted |inkers, per antibo

was gidgeddpctha gnedified aptieadygsample at Soya/mhin §9|@Msmiwm phosphate
buﬁ&é@@ﬂ@@”ﬁ%u Er;%j '560ﬂlm fn?.ﬂtl‘gfam & ’5@‘“19%’ ‘airﬁethylacetamnde) The

was r eact
reactipn hvaas folloved Bgemmptom@t@@aélydﬁ%m andqhneHPé,ﬁ f@ﬁ the release of 5-

BB RGRC RS Pl 3 s KD T RSB, e i

was Eiifrfieds by oBeﬁTddyzkaGélSamza@(cIUelongchMQerapm il evVi potassium

* ol HDAEARLE s, TRabRRCk) b NaEs 4 o b o Bance rto

20

25

30

- 250 poh280 nm ik péafoe tbelfcfo!qugaw-l verdys O@Bn domiheg unbhadiflied antibody

Na 2007/ 14470 PCT/ 1132007/ 1328 2
demoigraiges Mop AL AT P OB R B8 ADigefEreslinG in ncreased
abs&rBaNLalVRE0 Aspayed by adding an excess of a thiol

d@g%%gneg 861% r}gd%ntng mﬁne |atd?dh %’L‘S@glagﬁcj tq@%gﬂﬁptegmycin conjugate

sho@é@&@h;@géte&%akm eiyagie 148210 mssaohﬂ&dﬂsasbhﬁlton corresponding to
anti body sanp le at 1 n 50 mM potassi um

[
1, 2phdyithiep qmv%moﬁmle@ Iscor%rﬁt%g RRIASDBCYMOeEEe. 2 mv
EDTA, 10% di met hyl acet am de). After overnight reaction
" at anbient tenperature the m xture was purified by

s'_épmwmomam@mmuw Antibady vdthbepiomyain dedvatives:
ggé.ﬁjaé&egﬁff Sﬁt:-é@"'(g% arlr:trbo %Qllngh{iggé%gd%w Wwith ?%ggrsnycin were

nononeri c an

‘ premed:wtd)rm'&lulf ide analnpm@avhba thiogthear diokerst dbe first sample (-8-S- linker)

Conﬂﬁtﬁésiﬁms %é@gg%%ﬁ&%%é‘g t@é‘oﬁ%ﬁﬂmﬁﬂal &g&a%ple 6 via the

disutfidier empanosstgpso (ﬂl—suﬁosmm“ﬁtdylept (FryitroeR- pwicstditlms)butanoate) The

secq;%@ l?lg at ed %q(l gﬂygg ﬁp%& Flﬁ(ﬁal gtp tEI 9 on Io%%d of example 6 via the

mal&iriide W%‘M@Qt(mmmﬁym@ﬁﬂbﬁmGoimé’thylyt@rt:bhéfanecarboxylate).
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15 Ranps (CD19 antigen-positive) and HL60 (antigen
negative) cancer cells by WsT-viability assay showed
| C50 values of 1.4 x 10-9 Mand 4.2 x 10'9 M

(eﬁ]@e,%rm\éel y, thus denonstrakfng the anti gemcspeRbiidoss2s

%gt ot oXI C ecér gr ty o£ the I ﬁfﬁ@%ﬁhﬂ&? ﬁgni)y%\f/r}ﬂfeexample 6):

huC242- S‘:SNPB | ept o n of ex 6 conjugate on 20
cal@zosll\(/ca@p i'%l J o
A375 c8l | s shovvesd IC50 vaI ue of |1.
x 10-9 M respectrvely (Fig. 1).

patents and printed publications have been referred to

& Iﬁuﬁgﬁﬁnbc gi:ys\ﬁéé) féggf‘ed \fv{ﬂﬁ al £8%6H '?ﬂélapfaxé@%'sccﬁ SB9PB linker at

por at e eir respective
an @rﬁbbdetaoaeerﬁ;atmfef 8nmg/ml in SWmMepmtaesrumwpmsrxbﬁtaqbyﬁer (pH 6.5,

contggﬁrgq g& gnclgnbg%@i, o) pﬁ&@#@\r gg&%@%&%& gqor; ?% rrﬁumtr’:es at ambient
tem ﬁérgu?é Shiel readtiohhenigiute taad ’ptarf eduby cBapIgWxar@-ZS size-exclusion
chroprrmoqsqlp,gr{aﬁlggg lg'g ﬁlawglggé%g}l{ogg %tgﬁau\#eg?% ? f@ﬂériﬂ& 50 mM NaCij,
2 mﬁfb‘?ﬂ}’ St rﬂSB?féétdn"[SorN s I_PIélUvﬁs fsayed WitHard iiﬁfhémoaddrtlon of B-

ereln: . are a linear or. branche
memptoﬁthmlkgnd detemwnedstcarhﬂw Sob triteapyridyidithie rovpg Mowpfated per

antiSBaly. SRR otarR&EELL8f thd!dig 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 citrate buffer (pH 5.5, containing 135 mM
NaCl). The sample was assayed with and without'add'rtio_n of pmercaptoethanol and
determined to have 4.3 reacted linkers per antibody. Size-exclusion chromatography (SEC)
analysis showed 95% monomeric antibody.

HuB4—SMCC-Lep_tomvcin Coniucrate:

. _
N
H .
Q ,O
OH O
N DR
8

e Ny S =

4 mg of huB4 antibody was reacted with a 7.5-fold molar excess of SMCC linker et 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‘ burfer (pH 6.5, containing 50 mM NaCl,
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RO is alkyl optionally substituted by OR, CN, NRR ,
perfluoroal kyl ; X is-NR ; 10 Yis a |inear or
branched C1-C70 al kyl; T representsAc, Rl or SR,

WA aI144 7% represents H, netrﬁp, a |linear orrdwmpmbvens2s

2 mlﬁlEﬁi'g%aT ey hu:%efr of ﬁl@[e%ﬁfét d§roups mc?a?d%rgtemﬁ (glent am g?was assayed

X; Yare as defined above;
by afiding: earaxcese ofiadhich (tysteine) and lghetﬂmm © hmow knier;groups per
e .cal e r
antltgcgdc}; %3?&@ Q'Eé%re?ﬁ'g %peg{?l&:ﬁg@rfa%}a@lpief‘é g’t% ﬁ%‘(éiﬁ'l?c}e group'was added
o tl’@t modifiad @stlbxﬁdygm'rmple aptlong/oilin demMaioﬁasslml phbspihate buffer (pH 6.5,

confYfih 3 RIS w08 e T BERO RS ARb gyt reactin
ambidrir ¢emp&atirs thd i mixaure owasr aueified! B - Sephaleky|G-26d size-exclusion
chro%atographly in 378 mM citrate buffer (pH 5.5, containing 135 mM NaCl). SEC anaiysns
showed 98% monomeric antibody.

Mass spectrometnc analysis of a deglycosylated huB4-SMCC-feptomycin conjugate
showed conjugate peaks at 145138, 145860 and 146566 dalton corresponding to 1, 2, and
3 leptomycin molecules incorporated per antibody molecule,

Biological results:

Cytotoxicity evaluation of a huB4-SSNPB-ieptomycm of example 6 conjugate on-
Ramos (CD19 antigen-positive) and HLG0 (antigen negative) cancer cells by WST-viability
assay showed ICsp values of 1.4 x 10° M and 4.2 x 10° ‘M, respectively, thus
demonstrating the antigen-specific cytotoxic activity of the leptomycin-antibody conjugate.

Cytotoxicity evaluation of the huC242-SSNPB-leptomycin of example 6 conjugate on
COLO 205 (CanAg antigen-positive) cancer cells and A375 cells showed ICsp value of 1.3
x 107'° M and >5.0 x 10° M, respectively. (Fig. 1).-

Certain patents and printed publications have been referred to in ‘the present
disclosure, the teachings of which are hereby each incorporated 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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The | eptomycin derivative according to clains 1 or
wherein R17 is a |inear or branched Cl1-C2, 3 al kyl .
The | eptomycin derivative according to clains 1 to
, Wherein Re is a Iinear:ﬁr 5branched Cl1-C20 al kyl .

. The |l eptonycin derivati'Ve according to clains 1 to
4 wherein Tis I-1 or SRI, wherein Rl represents a

i near or branched Cl1-C20 alkyl. 10 6. A | eptomnycin
derivative chosen in th wing list :

(2- Met hyl sut fanyl - et hyl ) am dof ( 2E, 10E, 12E, 16Z, 18E) - (R
- 6- Hydroxy-3,5, 7,9, 11,15,17-h

ept amet hy1- 19(( 29, 39) - 3- net hyl - 6- oxo- 3, 6-di hyd

ro- 2H pyran-2-y1)- 8-oxo-nonad eca-2,10, 12,

16, 18-pentaen oic acid ;

Bi s-[ (2-nmercapt oethyl)-am d of

(2E, 10E, 12E, 167, 18E) - (R) - 6- hydroxy-3,5, 7, 9,

1511, A??tlkﬁ??ﬁ-ﬁ@g%&%@%%g’ 36) - 3- met hy1- 6- oxo- 3, 6-d

i'hydro

. 0X0- nonadeca- 2, 10, 12, 16, B- f&nt aenoi ¢ aci d : Ra

( 2- MerScapro-Yet

ro- 2H Pyr an- 2-y1) - 8- oxOnonadeca- 2, 10, 12, 1&,18- pent aenqy,

ic acid ; 20

( 2- Mewhepéidi sul f anyl - et hyl ) - am dof ( 2E, 10E, 12E, 16Z, 18E) -
(R) - 6- hydn, a R : gy ;

3.5 7 0 11" rb0 i‘f.arﬁ%&"éﬁé’t‘%agl’f blrsr_lcge(é% §82Y et hy! - g ox

o- 3, 6- dP hyRtir §-2i gjipraly substituted by OR, CN, NRR', peffluoroalkyl ;

y1) - 8- 0¥0-HIG @R epticralhubitkéd BBORSTN, INRRY| perfutirahikyl ;

(2- Met hyl-f%ﬁéh_y di sutfanyl - Propyl ) -a

m dof (2E, Yo¥YPE, 167, 18E) - (R) - 6-

hydr oxy e 3,Yois 8, liBedryr biandiediaghaatietihy 1- 19- (( 29, 39) - 3- et

hy1l- 6- oxo- 3, 6-di hydr o- 2H25pyr an- 2-y1) - 8- oxo- nonadeca- 2

, 10, 12, 16, 18- pentaenoic acid ; * .

( 2- Mer captTorepreseniiy| - proPyl ) - ami d of Ac, R, or SRy, wherein R,
(2E, 10E, 13Bpré&ahtsli§ BhethyR) = fheBiyd}beangRedC,ACR alkyl, 15, 17- hep
tanethyl-lgi&zq:%ﬁ§s-nethyl-6-oxo-3,6-dihydro-ZFLPyra
n-2- yl)- & SIS RS Rieca- 2, 10, 12, 16, 18- pent aenoi ¢ add

30or the pharmaceutical | y§dc hy@#at es,
or hyesated—Yatk al phos
structures of sailld cpnmpqundg ort their optica
racemat es, di ast & eormers or en&htiomers. Yo

pt abl e salts,

R‘IT

where Ry, R'a, Rin, Rs, X, Y. are as defined above;
s R, R’ identical or different are H or z linear or branched C,-Cx alkyl ;
or the pharmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic crystalline structures of said leptomycin derivative or their optical
isomers, racemates, diastereomers or enantiomers.
2. The leptomycin derivative of claim 1, wherein R, is_ a linear or branched C+-Cy
alkyl and R’; is H.
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33 7. A pharnmaceutical conposition conprising the

| eptomycin derivative according to clains 1 to 6 and a
pharmaceutically acceptable carrier. 8. Use of a

| ept onycin derivative according to clains 1 to 6 for
the preparation of a 5nedi @anent for treating cancer.
9. Process of preparation of a conpound according to
claims 1 to 6 conprising the step of reacting
correspondi ng conpounds of fornmula (I11) and (111): OH

Ra

Ri7 10XH (111) wherein Fta, R 8, R17, 17(9, X

Y, T are defined as in claims 1 to 6. 10. Process of
preparation of a conmpound according to any one clains

Ito 6 where in forrmula (1), T is H conprising

reacting a correspondi ng conpound of formula (1) . )
Fwhefes erlogygnpierivatiye deeording & Aalsot 05,2y gh‘ﬂ@'ﬁ"i %‘h is 8 linear or
agent pRhcHRdTid,) slkytbonds.

The leptomycin derivative according to claims 1 to 3, wherein R; is a linear or
branched C,-Cg alkyl. )

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

A leptomycin derivative chosen in the following list :

« (2-Methylsulfanyl-ethyl}amid  of  (2E,10E,12E,16Z,1 8E)-(R)-6-Hydroxy-3,5,
7.9.11,15,17-heptamethyl-19-((2S,3S)-3-methyl-6-0x0-3,6-dihydro-2H-pyran-2-yi)-
8-oxo-nonadeca-2,10,12,16,18-pentaehoic acid ;

o Bis-{(2-mercaptoethyl}-amid of (2E,10E,12E,16Z,1 BE)-(R)-6-hydroxy-3,5,7.2,
11,15,17-heptamethyl-19-((28,38)-3-methyl-6-0x0-3,6-d inydro-2H-pyran-2-yi)-8-
oxo-nonadeca-2,10,12,16,18-pentaenoic acid ;

o (2-Mercapto-ethyl}-amid of (2E,10E,12E,16Z,1 8E)-{R)-6-hydroxy-3,5,7,9.11,
15,17-heptamethy!-19-((25,3S)-3-methyl-6-ox0-3,6-dihyd ro-2H-pyran-2-yl)-8-oxo-
nonadeca-2,10,12,16,18-pentaenoic acid ; '

o (2-Methyldisulfanyl-ethyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-
3,5,7.9,11,15,17-heptamethyl-19-((28,3S)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-
ylI)-8-oxo-nonadeca-2,10,12,16,18-pentaencic acid ;

o (2-Methyl-2-methyldisulfanyl-propyly-amid  of  (2E,10E,12E,16Z,18E)-(R)-6-
hydroxy-3,5,7,9,11,15,17-heptamethyl-1 9-((28,38)-3-methyl-6-0x0-3,6-dihydro-2H-
pyran-2-yl)-8-oxe-nonadeca-2,10,12,16,18-pentaencic acid ;

o (2-Mercapto-2-methyl-propyl}-amid of (2E,10E,12E,164,1 8E)-{R}-8-hydroxy-
3,5,7,8,11,15,17-heptamethyh1 9-((28,3S)-3-methyl-6-oxo-3,6-dihydro-2H-pyran-2-
yl)-8-oxo-nonadeca-2,10,12,16,18-pentaenoic acid

or the pharmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic crystaliine structures of said compounds or their optical isomers,
racemates, diastereomers or enantiomers.
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11. Process of preparation of a conpound according to
claimany one of clains Ito 6 wherein T represents
Rl 7 20conpri sing reacting a correspondi ng conpound of
formula (I1) : R wth a correspondi ng conpound of
formula (1'V): HX-Y-S-S-r--Y8XH (I1V) 34 12. Process of
preparation of a conjugate conprising the step of
reacting a |l eptonycin derivative as defined in any one
of claime 1 to 6 with a nodified cell binding agent
conprising a function reactive towards the |inking
group of the |eptonycin derivative, so that the
derivative and the cell binding agent are |inked
together via 5said |inker conprising sail |inking
agent. 13. Process according to claim12 wherein said
madi f isephatbieubéan dompositivandonpeising tre leptofycic wiedvative according to

f noskpen fryci dedative
1 &7 oo SR 0 il BB rbl® ot i 1 a

reagent chosen from SMCC, SSNPB, LC-SMCC, 10SI AB, S| A,
SBA anste IPAReptomycin derivative according to claims 1 to 6 for the preparation of a

medicament for treating cancer.

9. Process of preparation of a compound according to claims 1 to 6 comprising the
step of reacting corresponding compounds of formula (1) and (1ll):

wherein Ry, Ry, Ri7, Re, X, Y, T aredefined as in claims 1to 6.

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

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

wherein T represents : .

-——S~—-‘-—-—-—Y——X

R‘I?

comprising reacting a corresponding compound of formula (1) :
OH O

with a corresponding compound of formula (1V):
HX-Y———8-§—~—Y-XH (V)
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12.

13,

34

Process of preparation of a conjugate comprising the step of reacting a leptomycin
derivative as defined in any one of claims 1 to 6 with a modified cell binding agent

~ comprising a function reactive towards the iinking group of the leptomycin

derivative, so that the derivative and the celi binding égant are linked together via

said linker comprising saif linking agent.

Process according fo claim 12 wharein said modified cell binding agent cni-nprising

" function reactive towards said linking group of the derivative is obtained by reacting

said cell binding agent with a reagent chosen from SMCG, SSNPB, LC-SMCC,
SIAB, SIA, SBA and SPAP. ' ' | ‘ '



