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5The present invention relates to novel tomaynycin derivatives and their

t her apeut i g olbpf@ssi§yt ot oxi ¢ agents. The therapeutic up€ridodsiidsiesul t of
delivering the tomaynycin derivatives to a specific cell population in a
targeted fashion by chemcally linking the tomaynycin derivative to a cell
bi ndi ng agent. The invention relates also to conjugate nol ecul es conpri sing
one or nore of said tomaym ci ne derivatives chemcally |inked to a cell

bi ndi ng agent ,CYJ&T%A%NP@ﬁwpﬁiN@d‘%&wﬁwﬁEéNﬂ%%m ON Many
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189-216 (C. Vogel, ed. 1987); Chose et al, in Targeted Drugs 1-22 (E.

Gol dbeFEELDLOFT NTi9Nener et al, in Antibody nediated delivery 15
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CulPent Opi ni on in Phar macol ogy, 543-549 (2005) P.R Hamann, 15 Expert

Qpi ni oBE DT INVENTION s 1087-1103 (2005)). All ref erences and
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such a m, al.bu r.nett Res 40 4 1986
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could only be observed, however, if the drug WO

2092/ OJCyPGiL oxic /g% I531120 0385/119 Qho%rexate daunorubicin, doxorubicin, vincristine, vinblastine, melphalan,
mitornycin C, and chlorambucil have been conjugated to a variety of murine monoclonal antibodies.

In some cases, the drug molecules were linked to the antibody molecuiés through an intermediary
carrier molecule such as serum albumin (Garnett ef al, 468, Cancer Res. 2407-2412 (1988); Ohkawa
et al 23, Cancer Immunol. immunother. 81-86 (1986); Endo et al, 47 Cancer Res. 1076-1080 (1980},

30  dextran (Hurwitz et al, 2 Appl. Blochem. 25-35 (1980); Manabhi et al, 34 Biochem. Pharmacol. 289-
291 (1985); Dillman et al, 46 Cancer Res., 4886-4891 (1986), Shoval et al , 85, Proc. Nall. Acad.
Sci., 8276-8280 (1988)), or polyglutamic acid (Tsukada et al, 73, J. Nail. Canc. Inst., 721-729
{1984); Kato et al, 27 J. Med, Chem., 1602-1607 (1984); Tsukada et al, 52, Br. J. Cancer, 111-118
(1985)).

35 A wide array of linker tfechnologies has been employed for the preparation of such
immunoconjugates and both cleavable and non-cleavable linkers have been investigated. In most
cases, the high cytoloxic potential of the drugs couid only be observed, howsver, if the drug



2 nmol ecul es could be rel eased fromthe conjugates in unnodified format the
target site using a cleavable linker. In vitro cytotoxicity tests, however,
have reveal ed that anti body-drug conjugates could kill not only 5

anti gen- pogiotloyfo168k | S, but also other cells in the vigipighdosobkéespective
of the antigen expression on their surface. This phenonmenomis called the
bystander effect. This effect was observed in conjugates of the anti-CanAg
anti body, huC242, with nmaytansinoids and with a CCL065 anal og (Erickson et
al, 66 Cancer Res., 4426-4433 (2006); Kovtun et al, 66 Cancer Res.
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as redusahbeligkesul fi de bond 10denonstrated bystander cytotoxicity, while
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| ar ge nunber of drug nol ecules, either directly to the anti body or through
a polyneric carrier nol ecule, becones necessary. However, such heavily
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and 25hasdaté fﬂot’éht@u&ﬁ@ﬁé@@@@ﬁérﬁﬁlm &én@aubér@@dsnﬁg 6ﬁﬁ@bor§§;afén TAk tcsumlaé iage is to

much e_anes bel ow.
Nohe o1 R pEd e S kPRI e PiEelaf B el el arpebl e oS R e
i nt er estdel ip eadplohentxicsy ok paifpedit-drag appilidaéast it eagd iba vsar panelidialrto uRhpen-has
been akgevalelihke#t€d I n the attachnment of 30 toxins to nonocl onal antibodies,
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chenot helianes b 28848 hes didiRe@Rabbdhg the delivery of cytotoxic therapy at
a cellular level (Ranson and Sliwkowski, 63 (Suppl. 1) Oncol ogy,

17-24(2002)). O her versions of the SMCC reagent exist, for instance water
sol ubl éosukirasbieciimiers dyve e alBo nededi im domegaliyrl. ) Thayl dhex cameqrteredtr Ipoxy| at e
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models. Nonspecific toxicity is significantly decreased when a noncleavable linker is used. This non-
35 cleavable linker has been used in the case of frastuzumab (Herceptin) which target HER2 (ErbB)
HERRZ is a key target and methods are being investigated to maximize the effect of using MAbs o
inhibit this receptor. One approach aims to augment the efficacy of trastuzumab (Herceptin) by



10succi ni m dyl bronpacetate (SBA) and N-succini m dyi

3-(brono-acet am do) propi onate (SBAP). These crosslinking reagents form
non-cl eavabl e |linkers derived from hal oacetyl -based noieties. In spite of

t he above- ifficulties because of the drug ef ul
cytotoxic @g«%ﬁ{&sﬁ%ﬁmri sing cell binding noieties anﬁ@%@%ﬂ%y@f
cytotoxic drugs known as maytansi noi @s have 15 been reported (USP

5,208, 020, USP 6,416,064, and R V. J. Cheri, 31 Advanced Drug Delivery
Revi ews 89-104 (1998)). Simlarly, useful cytotoxic agents conprising cell
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ant i bofeid) (RdrsdPéha SHANGWsR] SD(SORRN) I0RBAS /S H7-24B0b), 476, 092, USP 5, 586, 499 and
USP 6, 756, 397). 20 Tomaynycin derivatives are pyrrol o[ 1, 41lbenzodi azepi nes
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i val orte SRt DR Mupolepis SIS meRer, ErRTVEG BT SUToSy Polbpe
(opt i onatd n coujogates oftcell pindihbegedmnpounds according to the general formul a
al I30corrprise -NH or -C(=0)- as X and X and -NH Q\H or -C(=0)-Q C(=0)-
whi'Ch is not the case for the conpounds of the invention. 20 International
appl i c&eceriyne fop 0swERRIB darivatiss rangeiein priumoyr apihs inpere¢lisicae@odats hae

ni t r 0ggReAHRBL ob 350¥05hd WONTY0ERBERE05. HSWIBE initiét Blimiodt triB e RiMak®’ 1S an
al kyl ene terrupted b het e NH, 0 or S

1e.gro optionally in one or. npre r oat
and] or BHGHEIRLeAmRREdsRithisclRs 25° Sevesely 1S, aner an e vepy BEHERBIeBFREA | nker
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Pr afsectad @M Qsa 2008, Abstract #8117). Thus, it is desired to provide alterative derivatives

showing lesser side effects without compromising the cytotoxic activity.



Article "European Journal of Medicinal Chem stry Vol.40, N7, pp. 641-654"
descri bes diners of PBDs ref. (38)-(40) that do not conprise any |inker as
for the conpounds of the invention. 30Article "Expert opinion ; Mnocl onal

anti body gates”, Ashley publications, Vol.15cMge02086 PP-
1087- 1103%#%%%%?&534 3774 does not descri be the conpounds of the invention

and article "Cancer Res. 2006, 66(8).,4 pp. 4426-4433" describes maytansinold
| inked to cell binding agents. SUMMARY OF THE | NVENTI ON 35The i nvention
relates to novel tomaym cine derivatives of clains 1 to 30 conprising a
linker. It also relates to the conjugate nol ecul es that conprise one or

nor e ofsnmm-t omaym ci ne derivatives covalently linked to a ceI | bi ndi ng

agent inker.
20661 ol Aokl RiabdD o S0 BB P ol bRl Do ificr 1O
t he pr agbcraatbie dpkegrto g jyell binding 2depi threuqtea wg't Pytdie Tier iphotarieker on pefipad for
mol ecukesompiuhdd brithe iRRGH. PTI ON OF THE | NVENTI ON S5Defi ni tions Al k
represents al kyI al kene or alkyne ; "Alkyl" nmeans an aliphatic
hydr ocar bon roup which may be straight or branched having 1 to 20 carbon
at oms r‘\ﬁlcleﬁ@ qﬂlmﬂer@y\écrlizﬁ Niakipng 1 B-3168 14psoribeb tomagmisimdePragfesrrefed 3l ky|
gr oups (Myholit My likkegar bon atons in the chain. "Branched" neans that one or
nore | ower al kyr groups such as 10 nethyl, ethyl or propyl are attached to
a linear al kyl chain. Exenplary al kyl groups include nethyl, ethyl,
n- QQ opytterngtionnil appjitation VWY 2805/085250 desdribesdiper of PBDSof gerargl |fon‘nglg ﬂ-‘@DA M@Q‘-\y|
decyl, (M= LLO(pemb;LL(Hatyanqmsﬂ)garLemw)ne,L-(HeﬁLeremew FIBA NGheRdin allét PaRL iHer are
hydrocarbon con L 3 g gr%g goub e bond ﬁ] %ﬁ gay be
ot i gATTGReBIoRNBREG A Ph 0ot LB L &F BSH A tONE Pric CRAPAIH sty T cq
al keny heterb&ylgne nps: drmintegers tbetwken ¢ ardom b cat barB-alaning fglycinh ad-aminehuithnnio zeid
pref er gpl, ¥mg’1@%ﬁd % 4 ﬂaf%aﬁotﬂ%th@:t CNiPF dr%(‘gbf afhElar* hd \Eé?é@kgén!/ gn%'u f. groups
in et en ﬁ penyl . uteny lﬁl

ﬁént gﬁW H%’ﬁ@‘%! be V@WPW FIRSh g sinlg 86%’?1 a""’A ‘”ﬁlsﬁéﬁt@ r%é’n§ i
aI i phatbr 8 sngldrmodr D dna givaiept IGert ofitin fmgn&t\lﬁ:thocaCb@}Q T ph-evizon iand
whi ch We@&&fprﬁfcﬂmmﬁH eransltaﬁdhéa&&yeg c or b &éuﬁ%p@%ll?%ﬁdﬁtuﬁﬂ) tig chain.

Preferred a rou ave n; and
mor e pP‘BJT‘%’F&CEﬂ %Fc?d’ﬁ’g ) E"&F'B%ﬂ fofyiggl F?f“FE’ﬁé "‘E’HaP"n COBefX 8rd XAk yMY1Q-gr oups
i ncl ud®Hebdh g ED)-Q-PE=Pywhidh, is net heteass/ior, th edoutiopingd of thg-imeebdivnl but ynyl |
n-pgntynyl, heptynyl, octynyl and decynyl ; "Halogen atont refers to
fluorine, chI orine, brom ne or jodine atom preferably fluorine and

chl or i HES'2R1GRAT apRigation W 2005023814 describatimprs OﬁBﬁBweteF d gp s mrropRyRPm
hydr ocatbany RiqOPGysingmisiod =6 btidye 1-4X-R'aXKbamerein R” is an alkylene group optionally

interrupted by cne or more heteroatoms NH, O or § and/or aromatic rings and X is O, § or NH.
There is no mention of a linker on the bridge —X-R"-X-, Moreover, the compounds of the invention
25  are not protected on N10.

Article “European Joumal of Medicinal Chemistry Vol.40, N°7, pp. 641-654" describes dimers of
PBDs ref. (38)-(40) that do not comprise any linker as for the compounds of the invention.

30  Article “Expert opinion ; Monaclonal antibody-drug conjugates”, Ashley publications, Vol.15, N°g,
2008, pp. 1087-1103, 1S8N:1354-3774 does not describe the compounds of the invention and article
“Cancer Res. 2006, 66(8), pp. 4426-4433" describes maytansinoid linked to cell binding agents.

SUMMARY OF THE INVENTION
35  The invention relates to novel tomaymicine derivatives of claims 1 to 30 comprising a linker. It also

relates to the conjugate molecules that comprise one or more of said tomaymicine derivatives
covalently linked to a cell binding agent through a linking group that is present on the linker of the



atons, preferably of 6 to 10 carbon atons. Exenplary aryl groups include
phenyl or naphthyl ; "Het" neans heterocycle or heteroaryl ; the terns

"het erocycl e" or "heterocyclic" refer to a saturated, partially unsaturated
or unsatur aromatic stable 3 to 14, pref erabl nber ed
nono, ?;092(3?9{[}’}%53% ic rings wherein at | east 30 oneycrren%@?,agfg?he ring
is a hetero atom Typically, heteroatsons include, but are not limted to,
oxygen, nitrogen, sulfur, selenium and phosphorus atons. Preferable
het eroat ons are oxygen, nitrogen and sul fur. Suitable heterocycles are al so
di scl oswyinyciTéreiviiradbelek rafdteClodhe prepsrationdf BieyieingwniciTe déftfativeo and GRIE Pr ess,
Inc., dMRaikPRculBs. 2-25 to 2-26, the disclosure of which is hereby
i ncorporated by reference. 35Preferred non aromatic heterocyclic include,
but are not Iim ted to pyrrol [ d| nyI pyrazolidinyl, imdazolidinyl,

SCRIRTION & VENDIOBNY| , tetrahydro-pyranyl, dioxanyl,

di oxol BQHAmorQI per| dyl, pi pera2| nyl, norpholinyl, pyranyl, imdazolinyl,
pyrrol Thyl ~ pyrazol i nyI t hi azol i di nyI t et r ahydr ot hi opyranyl, WO
2009/ 01834 5PeRADEYHEFEP kMG hi anyl , t hi onor phol i nyl, di hydr o- pyranyl ,
tetr aﬂydmw gk an @iighytl mwcamyﬂa grometumahmdy B §hsigheiy brartthéy sEvDg Y It ;Jcsv:c 4
tetrahy i use
syst emsg'{r?rgﬁ rms 91 tPé( Lhaxr[jﬁhé(/grc%él g%ﬂlg @XA;‘D %&9 aé}gf]err?uaakﬂ\ﬁ ol.lpsa%tv%qet?
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1010re b efett)l, efhylar pidpyl iate ARLRIG 2B alkylRhain. Exefipiaiy RyChrbpsindide nfaudnpl es

tetr azofyy brskt FPROb Moy P YRRA” b oS scl Rl B o BHRE I i 1
benzot hCEIe ; fur anyl , benzofuranyl, 1,2, 4-thiadiazolyl, isothiazolyl,
tri azoyl "Akede’ A@he/hn aiipﬁmy«ae&cwmn Q@ng @&dﬁaﬂﬁb’b,caib%ﬂbaﬂéro&%)é' bon@Yhazol y! |
Fused. syLica s bR g ARG dm Bifoh e n B i, PRy ap®n 0°
Aﬂiyl groups/aave 2t §2 carbtm Jemy in, the ehaloy and more grefdrably alrpat 2 tochgaghon atoms in

" het er ogycdnain. BRMplRalehiQriuph muaé étﬁertyp pfob@‘tyﬁ thru%'ﬁﬁoﬁtditéﬁ% 3 Alethyb@ne”
cycloalk | ene "aryl ene” et eroaryl ene",

"het er ocy ne%eenmhghhc?p{éﬁﬂ ?C?Ef{'éf's: hW?FY:] Jmﬁ%'g f or med by the renoval of two
hydr ogen ‘@tkyng means moreliphatiaathoearbinndreurs tonteinings a aasbogcaripn Siglet ink endl or

covaﬁgnd;y :jn'le@melrj&'a Ri & %}%{Eﬁ%ﬁ% Zj?IHSSV@éPHoHeatén’i’s A 16 bhairD iPRdbrng aa@ﬁﬁ
oreh oL R bRt PL2 G BULSomS AL e TS Prerehi? b Suen Plme 7 ;|

gr oups cm@f%qeablbv alkyayl @réupe mwmueathamw @rdnynw(,er iitynyb @pbutysd, ametbyihutyral,

car boxynqjen@mql,gptg,q)pg&ynypgn@g&gwsors t hereof. The linker is not cleaved
during the intrace|lular proceSsing after internalisation of the conjugate

mol ecul & ﬁﬁ'gsa%reat?fﬁefeé%f o &Hermﬁof*éw aPOR¥ 6t ¥dPYes stopy PreiRraRle fporige (ff ng
agent ; chiptire aoopr ession ' linkable to a cell binding agent' refers to the

t ogRY Y Gl %éaﬁ?éﬁ Xn%%aﬁc?FﬁBﬁ&c%lﬂ%r %;tucfcﬁc h@ﬂ&%mﬁ?ﬁﬁné %ﬁ%e?rﬁ)f)f é"{% Aeahfnt urn

conpri ses 8 precu bond 'sai d
deri vat iaR5s. Fréfefa’f‘bt!éf t%TOrﬁ?ftWQ ag{g@nﬁxenrp}a@f@irgéqgw i“ﬁ’ki’%@i‘eg)"@bwhﬁ‘b"e car boxy,
am de bGnEist’médnshéta@hy’cl‘é(bfﬁetérb@yleof ; the expression "linked to a cell

bi ndi ng refers i onj,ugat.e no ul e npr i | east ,one
tomayrryc?tﬁ %(ranFsi \5‘%? m?)’c'eb unatefoc.c)ycﬁé (f% o Bi g‘faﬁ ﬂgﬂi’ u(}?aijrag st Lf”ﬁ%ﬁ”@te?l nki ng
group, denaopeissiapedrio MbprefaralifS fodp ép@mfédjmbmmkuongluwyglwplsgwf@rmle@ﬁteav abl e

bongs, V\ﬁfne ﬁfeﬁhﬁé#roﬁtﬁé ﬁngﬁé"@ﬁ@é}f) atomn. T cﬁ@uﬁ&@éaton%fmdﬁzdg' bi€dle Qét(RMFPecF t@ﬁa@fg%n to any
group whi.ch m

O T aler S, SIS e Phosbetih e ?’fe’fef%ﬁegfeﬁ?eé?#fﬂmsr e oRBST st Bpen e an
ani mal , syifichSuiisble heterbeyales @reanlisordiscidsed i e Hamtyookc om@reemisin rang Prsissy & i on

pur pos ek, cRCSHr&k ake, Yo HOYEBE 295 tdo-Pa! IRNiseiBduror wiMth GheleBy REdbdriddisy W th,
or has thfe otential to be
referehce.
35 Preferred non aromatic heterocydlic include, but are not limited to pymolidinyi, pyrazolidinyl,
imidazolidiny, oxiranyl, tefrahydrofuranyl, dioxolanyl, tetrahydro-pyranyl, dioxanyl, diexolanyl, piperidyl,
piperazinyl, morpholinyl, pyranyl, imidazolinyl, pyrrolinyl, pyrazolinyl, thiazolidinyl, tetrahydrothiopyranyl,



30afflicted wth one or nore diseases and conditions described herein
"therapeutically effective anount” refers to an anount of a conpound of the
present invention which is effective in preventing, reducing, elimnating,
treating Oﬁ“ﬁﬁ&ﬁﬁ&hklng the synptons of the herein-desggiR8ehsdhseases and
condi tions e term"controlling” is intended to refer to all processes
wherein there may be a slowing, intersupting, arresting, or stopping of the
progression of the diseases and 35conditions described herein, but does not
necessarily indicate a total elimnation of all disease and condition
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gl ucor oni‘oon-geavablei nkerlye maansC ane @rdupysuiteble tial cvalestyl ﬁrﬂcﬂigc'sal@)lcﬁthaym:vcyfnu mari c,
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condi t i ahemical'mdrificatimpearicourding sphction ; " phar naceuti cal |y acceptable” refer to
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hurman, J8™PeRRSy BRTEERY 2 hugan i Pymenetiid. shich §» afiehvitipprehas g Rﬂt%’Fﬁ' o 'PEth udes
an;BOcar raﬁ&ute:iwnﬂilohejmrwednsaﬂpas\mdtmdat[(:ﬁs deednibed lessin ;such as preserving or
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emul sifyin , sus en agen solv
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Tomaymnyci n derivatives The invention is based on the synthesis of novel
tomaynyci n derivatives that retain high cytotoxicity and that can be
effectively | i nked to cell binding agents with non-cleavable |inkers, such

conj ugat es, é % rating high potency in killing tungir gedobdozsdet has
previ ously een s own that the |linkage of highly cytotoxic drugs to

antibodies using a cleavable |ink, such as a disul fide bond, ensures the
rel ease of fully active drugs i nsi de t he cell, and such conjugates are
cytotoxic in an antigen specific manner (US 6,340,701; US 6,372,738; US
6, 436, 98 Iphamidosuivally actepiablel tefereipeibtss qohmpunds. Mmateriglet exsiviehty, efinfpbsifnbtor t o
godl }‘y eads,b fongst QE;HQ%SVMHFPH& séﬂ)bg][oﬂéo'ilhdi ﬂ@datamud memt@&e% r évtataemh ddhath? Thg

i sclosed 1 nyentio overc S ) n e di ose
oy ny GRS DR PSS 4 aHeR S e e B pELY. THEO PIEER P fRtn e osed
novel t puBlgmpanpicatiens mmemwt@wﬁsae‘ewrlaMnewnmm cases could even enhance
t hes cyt Qt'ﬁﬂéﬂn%ca%@v Gloclaplb QIRY fﬂéf{r 18 ddfkativedldr ‘r‘r%sduscBE'é[% Sodoburls %b%ﬁu tﬂe

agent -t onm cln derivative conpl exes er mt neasur e of

cyt ot ox Pi‘ferée?m?ﬁﬁ’"%fs pediied B EpREAT &S st hasoh therbamnaseylicyy ??Feata?*%r get ed
f ashi onsaligdndusie thewamestibna edohgoxtondajts ot lier glratensgry anoiodiuim gsalis di tref paets due

to 15 d@r;mgncf 194} thaE%ﬁ'Fp%d frglﬁar#oh%kr ﬁbrﬁ%sc gpléﬁgam{:)}égidé r%?'gx {]JBN' des

useful agents or I'm nation di sease nor mal at are to
be kill %Q!FV‘%)’F'W%/sf@&*%GcW'%é“"EUG%POSEeq"?"ged( Bapt porganiy pSjdss B‘F"Poest ﬂ)‘ﬁS‘?"”&%‘f ls). 4
3 Tomay hydedbronid) siilfusic, cytfamtia)phesphgieNtitria esd thei likg nd teheilip pres@et from \vegatic on

conpri s Sosieh & ac!éﬁé rd faﬁ@wéeﬁscnta AR n?é%resg tcomelnsésdwmﬁ% o n' i nked

to a ce bi ndin g non- eavab rou
group i B'Ufﬁ'éfct b"{‘)"F""a seligdis %’5@”@%?‘& 9"4'?\ &imari, m%miaéfmqng 5“'?‘"@" %P‘dft‘aﬂayrrym n
der i vat saig iriclhtie agimoninmwsald duomad tromeieadss, rr@ﬁlémtnere:holagnrboetmnaeta!sqammcht he

i nventi g saqedn@tp%%asggm} QMrﬁyﬁdc%rq’gégh&%nh A0l it PadcShtanie @S BLD: -~

re resents an o al “singl esents €elt S|ng e bond or
ubl Ere%'hH’V@”“O'V\Eﬁ@b@QYWQWWF"PB’E@GEFWS@@W@GW%W"&@Q"*ﬁﬁ aiien -
r epr esenikiydy sbinghtdnii@hshicdUmathtds Cenctdllg, shenaito cantielplepared by rebctiig rerigent | y

[ eDr ek hoaRDfll @ s Nomeblits SATPsbaldlc S Blieor AL S MIADBIMSPIYy

sel ecte rom group consi s
(e.g. aWelgbeltia@e proagiEpivans of incoRixivre of drsieo. ﬁer@é?ﬂlwﬁ%rﬁ@egwe%"@@m a
car banategylsdethtepstharoCENRIBpanoR o yeatohifrile &t lpddtated, Ligtsiohsuitiiad sdid Greafadndbill ar e
a E@r t gem}ngx%n’g %Lrﬁ*lac&:ﬁ&m %@z’eﬁc‘éghl'iﬂ%d.', Wmm@c&%éﬁﬁaﬂgﬂﬂﬁﬁﬁ, ’?dég,hp.as
1418, the disclosure of which is hereby incorporated by reference,
» “treating” or “treatment” means reversing, alleviating, inhibiting the progress of, or preventing the
disorder or condition to which such term applies, or one or more symploms of such disorder or
condition.

25 » “therapsutically effective amount” means an amount of a compound/ medicament according o
the present invention effective in preventing or freating the herein referred pathological condition ;

« “pharmaceuiically” or “pharmaceutically acceptable” refer to molecular entities and compositions
that do not produce an adverse, allergic or other untoward reaction when administered fo an
animal, or a human, as appropriate ;

30 » ‘pharmaceutically acceptable excipient” includes any carriers, diluents, adjuvants, or vehicles,
such as preserving or antioxidant agents, fillers, disintegrating agents, wetfing agents, emulsifying
agenis, suspending agents, solvents, dispersion media, coatings, aniibacierial and antifungai
agents, isatonic and absorption delaying agents and the like. The use of such media and agents
for pharmaceutical active substances is well known in the art. Except insofar as any conventional

35 media or agent is iIncompatible with the active ingredient, its use in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the compositions as
suitable therapeutic combinations.



OCSNHR, a cyclic thiocarbamate such that N1O and Cl1 are a part of the
cycle, -SH, a sulfide such as -SR, a sul phoxide such as -SOR, a sulfone
such as -SOOR, a sul phonate such as -S03-, a sul fonam de such as - NRSOOR ,
an amne sugh as ~NRR . optionally cyclic amine such thgiriifds@ngdeCll are a
part of the cycle, a hydroxylam ne derivative such as -NROR , an am de such
as - 10NRCOR , an azido such as -N3, & cyano -CN, a halide (Hal), a
trialkyl or triaryl phosphonium; Preferably Wand Ware the sane or
different and are -OH, -0Me, -OEt, -NHCONH2, -SMe; and when - represents a
doubl e bond, U and U are absent and Wand W represent H Rl, R2, R1',
R2' are bﬂﬂ@{[ﬁ!ﬁi détvafitdsf erent and i ndependently chosen fromH, HaI i de or

| k | |,
ot S(Of BN Rba 008 hidaRts 80 BB solsncShes MR Bty Y
cont ai nlahfbthgtr(‘@u be sHeaiively linke@to el Hinding ﬁmwlﬂmﬂlﬁf‘%ﬁﬁaﬂ@hnkﬁi Wl couggies R1'

and RZt d&%ﬂmrétmgeﬂdﬂ%temdmw tbmm:eﬂ@mtr@wré\@ugy Qbgh sHBwamsht B3 Ilnkage of
respec

ar.e the sa ent i ndepende
Croben hEBibpBan B8Rt Rncdhis: ki 308 Ble ik 4485 501n SRiop RORE RIRE 0
KR Creease TlsrRsteQiio009¢ thagsi, si-Bich CoTGBIeaTReP Siolih 88 anigeR AP iggon
at om Plfr%ﬁx%r%bﬂ% 3,34@‘-?@ USM):E?Q Beahetakd 9’31) BrRever-hErQbveachhdtht isldiredly X, X

<_’:1r5f: theﬁl%%u t()@—%ij eX|3| }ugsa g'gléou?gl % rnés ig? Q‘berr%ytgg%g(%gte%aﬁ %Oalg?l%ﬁegmve&o&_x. 0.
30 1M Avereamestihieprobiem hyrmcdifvuﬂgathe iscloged t¢m@@}yeindiémahgﬁsowb§b¢mlﬁal mﬂleuﬁkyl or
Al kenyl ase@aefuitbeieRibcRBd ARl lodha rgmﬁi AditsE PresaNE 288 iRIn® dabs cdud eRR |

CF3, OR, I t. ALKyl N kenyl . Preferabl A=A 35l\/bre
T ot o aBo TR L poRhS, B AR HprpgPet™ Rl ool S5 Wi
_2009/ 0165 veireTompieZB0R/ MR BY na@sury of tiye cyiptexic antior githe tomagnydnedesivativesig
i ndepengdegphidd FOGRRck FM agifst uRhai&r @lhd ¥nly, eYefore, avoiding side sffects due to

15  damage to non-targeted healthy celis. Thus, the invention provides useiul agents for the elimination
of diseased or abnormal cells that are to be killed or lysed such as tumor celis (particularly solid
tumor cells).

Tomayrycin
20 The cylotoxic agent according to the present invention comprises one or more tomaymycin
derivatives, oplionally linkable or linked to a cell binding agent via a non-cleavable linking group. The
linking group is part of a chemical moiety that is covalently bound o a fomaymycin derivative
through conventional methods.

25  According to one aspect, the invention relates to tomaymycin derivatives of formula (1)

W u u,oow
H, >—N X-An-T-AT'-X, Nz H
R2 N v Y N R,
o
e )

—- represents an optional single bond ;

wherein ;

represents either a single bond or a double bond ;



More preferably, Y=Y1=0Al kyl, nore preferably Ovethyl. 5 Tis -NR or a 4
to 10-nenbered aryl, cycloal kyl, heterocyclic, heteroaryl or a linear or
branched al kyl, each being substituted by one or nore non-cl eavabl e
| i nker (s) d optionally substituted by one or nore of R
R, OR SOR rzo%ﬁ% n, n', equal or different, PG 6260%'02811}'? 10 q |s
O, 1 or 2 ; According to a variant asgpect, the tonaynyC|n derivatives are
of formula (1): wherein Rl, Rl', R, RR', W W, U U, Y, Y, X X, A
A, n, n are as described above and T is - NR- 15 or a 4 to 10-nenbered

aryl, heter I C e} near ranched al kyl ,
ea%:/h bé%%dgﬂhﬁy‘fmetnu t ed §r¥ 'ts | s:nﬁ%ﬁgndla ﬂE‘& & Stgil %afm cw:%'reélt? mdgpendent% y

-G D ( E)P@ese('t—fd) arpt W' anthy’ .ofb@w‘@m&l orydiffamndt gre umc@derbipnﬁmeeleﬁedrfmremefgrwal CN,
NRR , €omdistidg, of @R, 2b@her S4dARs - abre!stérg @gaﬂ%ééﬂe) oA ds Lo AR arXcooR0gs not

contaln n i nk., 20 The Gis a
si ngl e, ar%o B uﬁ%&ooﬁr?ﬁ‘wg&"ﬁ%ﬁﬂ‘m B 86@#&)? GVCI{TF?E"[;%J%J‘E’DSLWB%‘Q" Eﬂ]n?ﬂde bond
or 2E-! 011 EafRIRa parE_gRhE- cycleE-@)-yrea Bu@ Fas, -NRCRIRRRO- &  thieead@nid®. ,suctE-aSR- CO-
F- - E-@QNN% Fa, cydic GRloearbdatatd=- such EthQOI'ﬁO aﬁd SCM - &ie SaFpart - B MR

ar e i n%ﬁpg it H%ﬁtﬁu@ %qhg% eansuEP%?ﬂe Sf]ﬂ’bag S?)'E AUNE ﬁ'éc(]j' as Q(?Oﬁ a SUEP%”a%ISLGhearSem and
( OCH2 CHEP 4. A $4/oreOERREHgs-NRAPRR, coSMeisaihasANGR', -optichei@HRJE kitjne, such that
30( Oc HRiGb13nd @V!Céré)a'plaﬁt i tﬁ%%%@%ﬁ" arﬁ%&%ﬁb Eéheéseﬁlﬁéﬁc bk %?c;'dgL -

t

(%Zﬁ%%ﬁlr éy %ﬁ: c(y @g@%qg;aotﬁgw %_%%;s 2h)omum Pref e¥a|b!_y

- Al kyl V‘(@Nﬁ' erehel yneloodiffagrit QI@KHFE@HQ}(PM% -QEYSIHCOSHZ SHilg; ;
Het er ocycl I c(OCH2CH2) 1-, - Al kP/ (OCH2CH2) 1Aryl (OCH2CH2) ,
and when —— represents a double bond, U and U’ are absent and W and w represent H.

= R1, R2, R1", R2' are the same or different and independently chosen from H, Halide or Alkyl
15  optionally substituted by one or more Hal, CN, NRR’, CF3, OR, Aryl, Het, S(O)R, or R1 and R2 and
R1 and R2’ form together a double bond containing group =B and =B’ respectively.
Preferably, R1 and R2 and R1' and R2' form together a double bond containing group
=B and =B’ respectively.

20 « B and B are the same or different and independently chosen from Alkenyl being optionally
substituted by one or more Hal, CN, NRR’, CF;, OR, SR, SOR, SO.R, Aryl, Het, or B and B’
represent an oxygen atom.

Preferably, B=RB’.
More preferably, B=B'= =CH, or =CH-CHs,

25
= X, X are the same or different and independently chosen from one or more
~0-, -8-, -NR-, -(C=0)-, -8S0-, -80,-;
Preferably, X=X'.
More preferably, X=X'=0,
30

= A, A’ are the same or different and independently chosen from Alkyl or Alkenyl, each being
optionally substituted by one or more Hal, CN, NRR', CF3, OR, SR, SOR, SO:R, Aryl, Het, Allyl,
Alkenyl,
Preferably, A=A,
35 More preferably, A=A’=linear unsubstituted alky!.



WD 2009/ 016516PCT/ |1 B2008/ 002869 11 Al kyl (OCH2CH2) , Het er oaryl (OCH2CH2) , -,

- Cycl oal kyl - Al kyl -, -Al kyl -Cycl oal kyl -, -Heterocyclic-Al kyl -,

-Al kyl - Heterocyclic-, -Akyl-Aryl-, -Aryl-A kyl-, -AKkyl-Heteroaryl- ,
- Het er oar yJ - -~ 1 and j, identical or different a&phfsepEe® and
independeﬁ%?éagﬁggg% fromO, 1 to 2000; Zis a linear or branched

Al kyl , cycl oal kyl, Aryl, heteroaryl, 1heterocyclyl, aral kyl, cycloalkyl,
5het eroaral kyl, or heterocyclylal kyl, optionally substituted by

sol ubilizing functions such as am no, ether, sulfonic and carboxylic

gr oups:Y, Y’ areffiessamel or differenta@y ingppendgrtly chosgn emblo@R  cont ai ni ng function
wher ei n - péfeleBprasents a single bond or -0-, -S-, -NR- and 10- R

represents, H kyl , .. QiC | kyl | teroaryl or heterocyclic, each
bei ng opt %ﬁ%’l’?f%&b‘s’% "f‘{’@@/é "}n"’&é %r/éfee}{acﬂy %‘?@‘-Hau CN, NRR, CF3, R OR SCR
802R, Aryl, Het; R, R are equdl or different and i ndependently chosen

from H 1 &ALkl or AuYb 10-AREBREAS cOidIGN Abtobbcyldic, Heledahl HE@ﬂnE.QYOIH&EmGh@\'i( COON,
’ nkKker

HR RR ., NRR . CF R .S R. Aryl . t. The
corp D8 2 PR SR G S By mara TGS BG ot seetaahbh n any
cl eavatyesr growugs HaliEN, HBRaCH, BUuPRi ¥R gr¥R. an acid | abile group, a
phot ol abi |l e group, a peptidase |abile group 20 and an esterase |abile
group. The ter 'na& | i nki % group does not contain the -S-V group wherein V
is H, a’f"rﬂ’cﬂq“%]r"{) ! %’Fi‘*nﬂeg blip (such as COR), R29 or SR20, R20 being H,
metthyl , » glidg/M,or@pti onal | y substituted cycloal kyl, aryl, heteroaryl or
het erocyclic group. The linker is not any one disclosed in either WO
20071085930 or in WO 2008/010101. The term nal_ I|inking group of the
t omay MEPRINGd? 7 valiantaseeqifing Rmaymyrl AervRivesarp PEPERIAY, “a car boxy or ami de
group, at the term nal endyofy the side 25 ugchg¥n. The side chain can be
| i near or branched, aron#f i-en CClAg . f ordinary skill in the
art can readily identmgﬁggt?tJ s. |Péferred linkers are
conposed of |inear chai nsncgn i ng sorubiT™yzi'mg Functions such as am no,
hydr oxy, ether, sulfonic and carb xylic groups. T iﬁ,preferably adto
10- nmenbered aryl or heteroaryl, nore preferably a p ényl or pyridyl group,
30 suwmksrein R e%"tﬁﬁ e Vo kb ilb Yol LaX dAIA Mk Brya s davaritsgeboirant y isdfst i t ut ed
by 19Dneoray 4 i1 @menbéidl aryOdlciddR, hetblbodycliiR hetRarnBoiRe BicaBePfanchbe aRyi é4di| group

Corut | B9 SRS, 7 b beimdel®, L TRAEE B PR BLEE 4 BN

sol uti ons’ hen sol ubi n he
pr epar bEiBued by precor &g fdiat ENnBRBE GFe RAPRRS@RMS@Rophobi ¢ anti body as there
tend to be | esser aggregates which may hel p increase the yields of the

conj ugat s, Bk E GULE S AT A R QL R6OLRRHENTI(HR7AG8 Q02869 12
20
The linker is of formula:
—G-D-(Z),-C(=0)-ZR”
wherein :
» G is a single, a double or a triple bond, —O-, -8- or -NR-;
25 » [ is a single bond or —E-, -E-NR-, -E-NR-F-, -E-0-, -E-O-F-, -E-NR-CO-, -E-CO-NR-~, -E-NR-CO-
F-, -E~CO-NR-F-, -E-CO-, -CO-E-, -E-CO-F, -E-8-, -E-5-F-, -E-NR-CS-, -E-CS-NR-~, -E-NR-CS-F-,

-E-CS-NR-F-;

» £ and F are the same or different and are independenily chosen from linsar or branched ~

(OCHCH)AIKYI(OCH,CHa)-, ~AlY(OCH,CH )-Alkyl-, ~(OCH,CHz):-, -
30 (OCH,CH,)iCycloalkyl(OCH-CH,)-, -(OCH,CHz)Heterocyclic(OCHLCHo)-, -

(OCHzCH2JArYI(OCH,CH,)y, -(OCH,CHa)iHeterocaryl{OCH,CH2);-, —Alkyl-

(OCHchz),Alkw(OCHgCHz)r, -A‘ky‘-(OCHchz)i-, -AIkyl——(OCHZCHz)]CycIoaIkyI(OCHZCHp_),-, -
ATKYI(OCHCHo)Heterocyclic{OCH;CHz)» -Alkyl-(OCH,CH,)Ary(OCHCHa)r, -



enantionmers also formpart of the invention. Wien the conmpound is in the
formof an ion (eg. sul phonate), the counter ion may be present (eg. Na+ or

K+) . The present invention refers to follow ng preferred enbodi nents
or any congj ' f any of them 5 Gis a single bo bdsionskd 1S @
single boggjoonz?wfc&%lgr -E-0- ; Dis -E-; E is linear ngcrﬂ%r anc%e - Al kyl -

or -Alk(OCH2CH2)r; Z is linear or brnanched -Alkyl-; 10 pis 0; Z is a
single bond or 0; Z is 0; R' is Hor linear or branched -A kyl- or
optionally substituted heterocyclic; 15 R' is H or alkyl or a succinimde
group ( AKYKPediGH-Heisrapmp(QEHSHILi Wivelpgkyl-Alkklu dilkiacidatiyl-otietetpoyolic-Alkyl-,
: E gﬁ_g?{ﬁ%ﬁl—(—ﬁ@é&ﬁﬂzﬁ% %I%&fﬁby}ﬁhﬁikylﬂemmawi— , -Heteroaryl-Alkyl-;
(G 3R 46T ORUPTER SAERTory BRI eersbepyiery picsen fom 0, 10 2000
- (CRi 3Ri*4 is( ARNd CO) (rERNERAKS!) f{IBIHICHR),yIEBHbARI, heterocyalyl, aralkyl, cycloalkyl,
2(()-C6R F?R%B%fohméé%éfs c@%%@%%tﬁ%@?%&@@?eﬂy solubilizing functions such as amino,
- (CRI 3R b%@j‘?éﬁ% &R CHR CF12) yo0Z' R
( CR13Ru)eriRbenyl;- 00( DRISR16) COZ' R*, -(dii3Riarfuryl-00(CRI 6R15) COZR", '
(ZE?RI( zca:llgl! glrétgg_;@% lRﬁ%%%?@?@%)ﬁ E ! -n%e%ﬁl@ rithiazolyl-CJQ CRL5R15) uClZR",
- (CRI 3Ri 4) rifTePssshy pshgedrp&i-Rpcs?: HR- and
- ( CR13R14) r-PirPerazésents CA OMYEREGIOALY' Ry, heteroaryl or heterocydlic, each being
optionally substituted by one or more Hal, CN, NRR', CF; R, OR, SOR, SO.R, Aryl,
Het;

R, R’ are equal or different and independently chosen from H, Alkyl, Aryl, each being optionally
15 substituted by Hal, CN, COOH, COOR, CONHR, CONRR’, NRR’, CF;, R, OR, SOR, SOR, Aryl,
Het.

The linker comprises a chain terminated by a linking group which does not contain any cleavable
group such as a disulfide group, an acid labile group, a photolabile group, a peptidase labite group
20  and an esterase labile group. The terminal linking group does not contain the —S-V group wherein V
is H, a thiol protecting group (such as COR), Ry or SRy, Ry being H, methyl, alkyl, optionally
substituied cycloalkyl, aryl, heteroaryl or heterocyclic group. The linker is not any one disclosed in
either WO 2007/085930 or in WG 2008/010101. The terminal linking group of the tomaymicin
derivatives of the invention is preferably a carboxy or amide group, at the terminal end of the side
25  chain. The side chain can be linear or branched, aromatic or heterocyclic. One of ordinary skili in the
art can readily identify suitable side chalns. Preferred linkers are composed of linear chains
containing solubilizing functions such as amino, hydroxy, ether, sulfonic and carboxylic groups.

T is preferably a 4 to 10-membered aryl or heteroaryl, more preferably a phenyl or pyridyl group,
30  substituted by one or more of said linker(s) and optionally substituted by one or more of Hal, CN,
NRR', CF3 R, OR, SOR or SO;R. The pyridyl group provides a higher solubility of the tomaymicine
derivative in aqueous solutions than the phenyl group. A higher solubility can help in the preparation
of the conjugate molecule with a hydrophobic antibody as there tend to be lesser aggregates which
may help increase the yields of the conjugate molecules.
35
The pharmaceutically acceptable salts, hydrates, or hydrated salts, or the polymorphic crystalline
structures of the compounds along with the optical isomers, racemates, diastereomers or



- (CR13R10t - phenyl -QCOZ' R", -(CRI3R14)rfuryl - QCOZ' R",
- (CR13R14r oxazol yl - QCOZR', -(CRI 3R14)rthi azol yl -QCQZ' R",
-(CRi aRi a) rt hi enyl - QCQZ R" -(CRi sRi a)i m dazol yl - QCQZ' R",
(CR13R4)j - R" 30
- (C=0) - (CR QE%%@Z‘E%‘%Rls) u( OCH2CH2) yC0Z' R PCT/TB008/002869
O(CRI 3R A(CRi sRi Qu(OCH2CH2) yCQZ' R', 12
O( CR13R14)t ( NRI 9C0) ( CR15R1e) u( OCHZCHZ) yCQz' R*, 35 -0(CRI 3R14t
(CR17=CR18) (CRI 5R1CQu (0CH2CH2) yC0ZR', WD 2009/ 016516PCT/|1B2008/ 002869 13
- 0- pheayantiqEa ' ggo fomp parg of theQOERtIR! Wheﬁ thax goropopnd GCOZhR form- GF-4rhioaZed.y| - Q
COZ' R sulpidnkt8), Bid)on /¥ ey be‘C%eéeﬁi(@ 20k ¥yl @PCOZR", - 0- nor phol i no- QCQZ' R,
- 0- pi perazi no- QCQZ' R, -000( aRi 4) 1( NR19C0) ( CR15R16) u ( OCH2CH2) yCQz' R"
5-0C0- (CRI 3R14) (CRI 7r- CR18) (CR15RI 6) (OCH2CF12) yCQZ' R,
- 000NRTEY IREESRNVENETREGRIE fello¢QTHREHRY paEXifents Omﬁeqahmnraﬁbn GEaY biRNem:
-009-f uRYd 15 iefRond QQf)- oxazol yl - QCAZ" R*, - 0C0-t hi azol yl - QCQZ' R',

20 Ehlkdphcerasrbopoleroad) y o R oo (g o T N
(CRi 7= CRIBI)SGBRZLSRZLS) u( OCH2CH2) yCOZ R" - CONRL2( CR13RIZI.4)'(CR15R16) u
'00 oxaset Steat e il APoriony = Y o thi enyl - oz R
-CO-im d@z‘@l"}ﬁat ebagrcied -Alkgh- p| per a2| no- QCOZ' R,
10 s pisQ;
¢ 7' is a single bond or O;
« 2is O
» R"is H or linear or branched —Alkyl- or optionally substituted heterocyclic;
0
A9
» R is H or alky! or a succinimide group ( ).
15

Specific examples of linkers include the following :
-(CR15R14)(CR15R16}u{OCH;CH2),COZ'R", -(CR13R14){OCH,CH2),O(CR5R 1), COZ'R?,
~(CR13R14)(CR17=CR8}{CR15R15)y(OCH2CH,),COZ'R’,
-(CR13R14){NR1gCONCR15R16)u(OCH,CH,),COZ'R”,
20 -(CR4Rig{OCONCR15R15)4(OCH-CH,),COZR",
~(CR13R14){CO)CR 15R16)u{OCH2CH,),COZ’'R”,
«(CR13R14)(CONR16}(CR{5R15)u(OCH2CHo),COZ'R”,
-(CR43R1a)-phenyl-CO(CR;5R 1), COZ'R", -{CR1sR14)Furyl-CO(CR5R 15}, COZR",
-(CR13Rz)-0xazolyl-CO(CR15R16)yCOZ'R”, -(CR1zR1s)-thiazolyl-CO(CR,sRs),COZ'R”,
25 «(CRygR)-thienyl-CO(CRsR16)uCOZ'R”, -(CR1aR14)-imidazolyl-CO(CR1sR s COZR’,
~(CR1sR14)epiperazina-CO(CR1sR15),COZR’,
“(CR1aR14)r-phenyl-QCOZ'R”, (CR13R12)fury-QCOZ'R”, -(CR13R14)-0xazolyl-QCOZR",
~(CR13R14)rthiazolyl-QCOZ'R", -(CR43R14)-thienyl-QCOZ'R”, ~-(CR43R14)-imidazoly-QCOZ'R"
-(CR4zR14)piperazino-QCOZ'R",

30
+{(C=C)-(CR13R14(CR15R45)u,{(OCH-CHy),COZ'R",

-O(CR1aR14}(CR15R16)u(OCH,CH,),COZ'R”,
-O{CR13R14){NR1sCO}CR5R 16)u(OCH2CH2),COZ'R”,
35 -O(CRysRuak (CR17=CR1g)}(CR1sR1a)y (OCH-CHZ),COZ'R",



15- CO pi peri di no-QCQZ' R', NR1s(CR13R14) ( CR15R15) u( OCH2CH2) yCOTR",

-NRi 9CO( CRi 3Rl 4) (CR15R1e) (OCH2CH2) yCOZ' R", - NR19(CR13R14)t

(CRI 7=-CR18) (CR15R16) u (OCH2CH2) yCQZ' R*, 20 - NRI 9CQ( CR13R4

(CR17=CR1 (OCH2CH2) yCQZ' R', - NRi 9CONR12( ' j e)u
( OCH2CHR) Wﬁmm NR12 (CRI3R14)t (CRL7=CRL3)( é’)ﬁm"éﬂ
(OCH2CH2) yGIZ' R', - NR19CO phenyl - QCO#3 R, -NRI 9CO- furyl - QCQZ' R',

-NRi sCO oxazol yl - QCQZ' R", NRI 9C0- t hi azol yl - QCQZ' R,

-NR1900-t hi enyl - QCQZ' R', -NR19CO-i m dazol yl -QCQZ' R", 25

- NR9 w%w&¢%ﬁmcmmmmlwmomlm COZR’,

- NR19 CO-isi/p QU BZO,-QlikiHazbly. Qs URLY, PheMtondddEO R, -0-piRrEmbiticdz/CZ’ R,
-NRi g- oxazol yl - QCQZ" R*, - NRi o-thi azoly QCQZ' R', - NRi g-thienyl - QCQz' R",
-NR19-i m dazol yl - QCQZ' R" - NR19- pi per azi no- QZOZ' R',

-NRi g- "@%QRdRMJ@@BQZ})NRw&&RD@ﬁ@WZWenyI QCZ' R,

- NRLICddRick QZ(@hYTL-C R% AR~ 30 thi azol yl - QOCZ' R,

-NR19 2 pi peri di no- QCQZ' R,

-8(0) W%gﬁ 4P 'R

8( 0) Oi {Cr- slmzﬂ!)@@w*z romnm)lmm - OGN RO Rthjazoly-QCOZR?,

- SCONRBLH, R & REadyAer @zi no- QCAZ' R', and
35 - SCO ﬁeﬁ di n%ﬁﬁlqtoz i % 2009/01651J§|gCT/ 1820082/%13%869 14 wherein :

Qis adirect link or a I| near al kyl or branched al kyl having from 1-10
catbhon-Ca(eRBReCR14Fady(@CHYTCHNEOFIR/col spacer with 2 to 20 repeating

a1 o ﬁ*‘bﬁ"‘c‘%ﬁc“"‘m%@bﬁ g 5from L fo 10 carbon atoms.  or
si npl e E tafzt“ &EB érﬁf&%@%@ycl ic, and R12 can in addition be H

~CO-phenyl-QCQOZR", -CO- furyl QCOZR" CO-oxazolyI-QCOZ’R”, -CO-thiazolyl-QCOZ'R",
-CO-thienyl-QCOZ'R", -CO-imidazolyl-QCOZ'R", -CO-piperazino-QCOZ'R”,
15 -CO-piperidino-QCOZ'R?,

-NR19(CR13R 14}{CR15R6)u(OCH-CH2),COZ'R",
-NR1sCO(CR15R1a0(CR15R16)u(OCH2CH),COZ'R”,
“NR19(CR13R14) (CR17=CR4g)}{CR15R 1)y (OCHLCH,),COZ'R",

20 -NRgCO(CR13R14) (CR17=CR1)(CR1sR1g)y (QCH2CH,),COZR”,
-NR15CONR12(CR13R 14(CR15R16)y (OCH2CH2),COZ'R”,

-NR1eCO NRyz (CR13R14) (CR17=CR1g}(CR1sR18)y (OCH2CH,)yCOZ'R’,
-NR1eCO-phenyl-QCOZ'R”, -NR;CO-furyl-QCOZR", -NR4sCO-oxazolyl-QCOZ'R",
-NRsCO-thiazolyl-QCOZ'R”, -NR1sCO-thienyl-QCOZ'R", -NRsCQO-imidazolyl-QCOZ'R”,

25  -NR4gCO-morpholing-QCOZ'R”, -NR;sCO-piperazino-QCOZ'R”, -NR4CO-piperidino-QCOZR”,
-NR1g-phenyl-QCOZ'R”, -NR1s-furyl-QCOZ'R”, -NRyg-0xazolyl-QCOZ'R”, -NR;thiazolyl-QCOZ'R’, -
NRg-thienyl-QCOZ'R", -NRyg-imidazolylQCOZ'R”, -NR 1g-piperazino-QCOZ'R?,
~NRg-piperidino-QCOZR",

-NR4sCO-NR2-phenyl-QCOZ'R", -NR1sCO-NR>-0xazolyl-QCOZ'R", ~-NR15CO-NR 4o~
30  thiazoly-QCOZ'R”, -NR15CO-NRyz-thienyl-QCOZ'R”, -NR;sCO-NR-piperidino-QCOZR”,

~5({0)o(CR13R14(CR15R16),{0CH:CH2)yCOZ'R”,

-8(0)o(CR13R14){CR7=CR1g)(CR15R16)y{ OCHCH,),COZ'R",

_SCONR1x{CR13R10{CR1sR16) (OCH;CHZ),COZR’, -SCO-piperazino-QCOZ'R", and
35  -SCO-piperidino-QCOZR?,



R13, Rl14, R15 and R16 are the sanme or different and are Hor a linear or
branched al kyl having fromlto 4 carbon atons ; R17 and RIB are H or al kyl
; 10 uis an integer fromlto 10 and can also be 0; t is an integer from

Ito 10 andyeAR be 0; vy is an |nteger fromlto 20p8f)h6@ReRkS0 be O.
The |i nker canoggdé%?r%re particularly : -(CR 3Ri 4t(CR|P5R- 65%?0042042)yC02R'

- ( CRi anWOCH2CH?2) yO( CRi 5R1e) uCOZR" 14
_ 0( CRL3Ri 4t ( CR15R15) u( OCH2CH2) yCOZ' R'
-0(CIRitti4)t(NRL2Q0) (CRi 5R16) u( OCH2CH2) yCOZ' R"
- ( CF- Cybgei 3RI 4t ( CR15R16) u( OCH2CHR) y GOz’ R' 20or one of the follow ng :

-0(CR13 Rllﬂt GOTR' direct link o %)HZ]GH&) y &4’ Ror ; branched alk l ‘having _ from
- CRUSRIAP RIS 253 SIHENS S Fobe rBat G PPrES . =
- (CR13R1% LS P53 § ey 918 CPPYRSG %‘?‘ﬂé‘@ S5 A
subgr oup l%i arwﬁp@mﬂjs seepr di@enttahé afedinbavaliny benohrdutigsor:syclidalkyGwhieg ei n X,
X . 5A  flom 1Yo 10 carbdn atBms,br sitpR R subdBiliel 8 &R ocyclic, and Ry, can in addition be
H;
¢ Ry3, Ry4, Ry5 and Ry are the same or different and are H or a linear or branched alkyl having
from 1 to 4 carbon atoms ;
* R4z and Rgare H or alkyl ;
10 ¢ Uisanintegerfrom1to10andcan alsobe 0;
+ tis an integer from 1 fo 10 and can also be 0 ;
* yis an integer from 1 o 20 and can also be 0.

The linker can be more particularly :

15 * ~(CR13R14MCR15R16)ue{OCH,CH3),COZ'R” ;

* ~(CR13R14)(OCH2CH2)yO(CR15R46),COZR" ;

¢ “O{CR15R14%(CR5R16}.(OCH,CH,),COZ'R" ;

» -O(CR13R154{NR15CO)(CR15R1g}u{OCH,CH3),COZ'R" ;

¢ -(CEC)(CR13R14{CR15R1g)u{OCHCH2),COZR".
20  or one of the following :

* -O(CR;43R144COZR” ;

¢ -(OCH,CH2),COZ'R" ;

¢ (CEC)HCR13R14pCOZR?;

* ~O(CR13R14{NR1sCO}CR15R46),COZ'R" ;
25 » {CR1aR14){OCH.CH2),COZ'R".

0
N
No)
-Z'R” is more particularly —~OH, -Oalkyl or O | Suitable linkers and ~Z'R” can be found in the
o
-o’N
examples enclosed herein.  The particular O group tends to increase the reactivity of the

ester funciion.
30



Anot her subgroup conprises the foll ow ng conpounds : GO-(2)p-C(.0)-ZR"
wherein ¥, Y, G ID Z p, Z and R' are as defined above and Mrepresents
CH or N. As nentioned above, the solubility of the tomaymicin derivative is

i mproved i {PbeAkss SOl utions when Mis N Accor si-Phahdosaes her
preferred aspect, conpounds of the invention are selected fromthe group
15consi sting of 15

4-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-nmethoxy-1, 2, 3, 11a-tetrahydro-pyrrol of 2,
1cl [1 , 4] benzodi azepi n-5- one- 8-yl ox nethyll-phenoxy) butyric acid ;
4- ( 3, 5ABHETPYPS cYDRAUATS ToMPYseS desH OWIWPWBW 3:2, 3, 11a-tetrahydro- pyrrol of 2,

1c][1, 4] benzodi azepi n- 5 on- 8- ylo%Mﬁehuyfl- oxy) - acetic acid ; 20
3-(2-{242-(3,5-Bis- (S) -ylidene- th , 3, 11a-tetrahydro-
pyrrolo[ 2, 1c] [ 1, 4] beRZ dlazep 5-one-8-y t -phenoxy) et hoxyl - et hox

yyet hoxy) - propi oni ¢ aci
6-(3,5-Bis-RS)-2-eth-(E)- yI dene- 7- met hoxy-1, 223, 11a-t et rahydro-pyrrol o[ 2, 1
c][1, 4% benzodi azepi n- 5- one- 8-yl oxynet hyl yphenyl yhex-5-ynoic acid ; WO

5

2009/ 016516PCT/ 032008/ 002869 16

3-(24242-(2,6-Bis-[(S)-2¢e H1,2,3,11a-tetrahydropyrr
ol o[ 2, 1c][1, 4] benzodi a n- ! ﬁﬁﬁ%ﬁjﬂﬂ:n-4-yloxy)-etho>cy|-e
t hoxyl - et hoxy) - pr opi onir¢c _laci d N
4-(2,6-Bis-[(S)-2-eth-(E)- i déne 7- nethoxy 1 ,2 3,11

a-t etrahydro- pyrrol 012, 1c][4, 4] benzodi azepi n- 5=

5ong- 8wuér@mmth§oi]vmw ﬂlma.ﬁéaéheﬁ%ba%y“ c acid ;

N-12-(3,5-Bi s -(E) -yl |dene 7-methoxy-1, 2, 3, 11a-t et rahydr o- pyrrol of

;mlglgéhcﬂﬂleqesu Zg%i 355 lllsrégth%r}qlomng com oun;[ishyl - phenoxy) ethyll-N-methyl -succin

4-(3,5-Bis-[(S)-2- nethyl|dene-?-nethEEEQ%?Pgﬁila-tetrahydro-pyrrol012,1c][1

, 4] benzodi azepi n- 5- one8- yl oxynet hyl henyl ) - propanoic acid ; 10
(2 {242-(2(3-[3,5-Bis-( n t2,3,5,11a-tetrahydro- 1H
benzo[ el pyrrol o[ 1, 2- — =
¥ N
(8]

or
G-D- (Z)p C(=0)ZR"

iu anant e

wherein Y, Y’, G, D, Z, p, Z and R"” are as defined above and M represents CH or N. As mentioned
above, the solubility of the tomaymicin derivative is improved in aqueous solutions when M is N.

10

According to another preferred aspect, compounds of the invention are selected from the group
15  consisting of :
= 4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-mathoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢]  [1,4]benzodiazepin-5-
one-8-ylaxymethyl}-phenoxy)-butyric acid ;
* 4-(3,5-Bis{(S)-2-sth-(E}-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolof2, 1¢]i 1,4]benzodiazepin-5-
one-8-yloxymethyl}-phenoxy)-acetic acid ;
20 + 3-(2-{2-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3, 11a-tetrahydro-
pyrrolof2, 1¢lf1,4]benzodiazepin-5-one-8-yloxymethyl}-phenoxy)-ethoxyl-ethoxy}-ethoxy)-propionic acid ;
* 6-(3,5-Bis-{{S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolof2,1c} [1,4]
benzodiazepin-5-one-8-yloxymethyll-phenyl)-hex-5-ynoic acid ;



aldj |

, 41di azepi n- 8-yl oxynet hyl ) - phenyl [ - pr opoxyl - et hoxy) et hoxyl - et hoxy} - et hoxy) -
acetic acid ;

(342-(2- (2“&§¢é“§&%%s-(7-nethoxy-2-nethyIene-5-oxo-2,3P§wﬁéamk@g&ﬁhydro-lH-
benzo[ el pyrro -

a3[ 1, 4] di azepi n- 8-yl oxynet hyl ) - phenylik- pr opoxy} - et hoxy) et hoxypet hoxy} - et hox
y)-propanoic acid ; as well as the corresponding esters or

N-hydroxysucci ni m dyl esters, 15 or their pharmaceutically acceptable
salts, hpdiatigd2, @rB‘S‘rﬁ@H?ﬁibéE) Sééﬁﬂﬁs"-m@ww"hé%bﬁ phiewdi ¢ crystal line

st r uct up@tidd, 1dN2BEenz60rBNNBdRe-8 % otyrRing-BRtih @ dlox)) SDBB-Sthoxy RdRRBpaBionic

di astereogers or enanti oners. The geonetri cal isorrers and
st ereoi soners of the conpounds of %eneral formula (1) (1') are also
20part Of“*(?ﬁ@fﬁ-[fﬁ)@ﬁ“r(ﬁhvhdqfﬁg Ratepxy-O2P: detapiydigaEcid?. 1A élb?r&ﬁﬁwe n

der$ vat ioves-ylbgmiethaiayritio-4lyexy)-eaighid agidconverti bl e in a reversi bl e manner to

cor respQngings. iBE‘[@?z @ﬂ‘?H)%éenla”f rﬁé&%xﬂ %%%it%tr&fydr\é’%r?cr o2, ﬁ:@ Q]L&‘}%&Qalze i thiol,

a primary or sSeco ure nucl eopht’ I's process is
rever si BIo8%; ﬁﬁlﬁxy&?ﬁ]"'ég{{ef“?’ﬁy 'T’tg‘@éﬁ%‘?@‘ﬂ BUcHETERE cor r es pond| ng tomaymycin

der i vat i»\ig8,5Bis-{{he-nptgiene e-nefhogy-Gah artetahyigo-agweiol2, 1) Al denzodiazppintione-or gani ¢
soI vant gyloRyrnveiy nE -p,atganb.bgadtenperatures (Z. Tozuka, 36, J. Antibiotics,

(198 yent rovi de r.r vat i ves
R e S e
A', X, ﬁli 4lfiazepiRS- yfowmeﬂmﬂ*ph%w%p@m}r@wxxﬁgthw ertww@xxomeﬂ@acu( 1) and W W
are the « 3{BRR{3q8 5-8isiF-eetaly-Anenihe-s980-28 bAta-fraiviib a-tghRlepyeansbst i ng of

OH, . t OCOR, - COOR,
B R

car bar@® Well 3 {BRcqIRaRonRiNg PSR oY APYYSUcRRidYl §8teishe cycle, a urea such as
-NREONRR , a thiocarbamate such as -OCSNHR, a cyclic thiocarbamate such

that N |
su?phogvptggipgihg&;ma&%@% %%blé)%?l n@d%e%h&agaégﬁt§wt@%€®n§ﬁona St%'@c%h gs
- 801, SirUctHresoT Hieselerrangrpds s thefyrpliseie OMesH rageMates dinste f%%“ef?\RR“ant'Biﬁ'ﬁisonal |y

cyclic WD 2009/ 016516PCT/ 1132008/ 002869 17 am ne such that MO and Cl1 are

t d
e e e Al

t r 28I kPPrt 8ihe Pyentign. phosphoni um  an ami noaci d- deri ved group. Preferably, W
and Ware the sanme or different and are OH, Owe, OEt, NHCONH2, SMe.
Corrpouaﬂg N% (f:p‘r B'é?ﬁ'bl@ t{ou{ ot %yto%%cﬂedeﬁ%ﬂ? grkﬁgwrp‘éa lﬁeo e\éé}lﬁ(ec%nve bfaGh wdi ng

wat er arly useful.
About fqverss&eéwn%tﬁq weﬁﬂonrﬂ'wém@@ﬁﬁ%ﬁdsﬂﬁe wieeened AR @S a&afwl éh'@mrﬁ@y zed by
appl i cat saebndaly sxih@plres kanothér ubleophmisDMispréleecE irdiedibleina \an elsilyiggdnaiateOns

h .
od 1 dtBne OBl E oD oo BLFHCD PR cleifo BRAL BRI oAbt o
or readflapt. e;b\taa\ilmﬁtéﬂs?rt@ﬁw%reg@ Torka, 76 ) Aibibes 78 (1989 Fesdhiskyemtiesd |

t he ar fprovidés 9 brireidlsible, deftdGits BEMaS/ciB ABrvasset ofyaAerk forfule(:Lar ock,
Conpr ehensi ve Organic Transformations, W/ ey-VGA Publishers, 1999. It wll

be appreciated that the i unds ,of +LRe presedt pi nvention may contain one
or nore R4 '
R2 N Y A\ & N R
o ? w

wherein A, X, Y, n, T, A, X, Y, ¥, R1, R2, R1, R2 are defined as in formula (I} or () and W, W are the
30  same or different and are selected from the group consisting of OH, an ether such as -OR, an ester (e.g.
an acetaie), such as -OCOR, -COOR, a carbonate such as -QCOOR, a carbamate such as —OCONRR’,
a cyclic carbamate, such that N10 and C11 are a part of the cycle, a urea such as
—NRCONRR!, a thiocarbamate such as -OCSNHR, a cyclic thiocarbamate such that N10 and C11 are a
part of the cycle, -SH, a sulfide such as -SR, a sulphoxide such as -SOR, a sulfons such as -SOOR, a
35  sulphonate such as —S03, a sulfonamide such as -NRSOOR', an amine such as ~NRR/, aptionally cyclic



15 asymmetrically substituted carbon atons, and nay be isolated in
optically active or racemc fornms. Thus, all chiral, diastereoneric,
racem c forns and all geonetric isoneric forns of a structure are intended,
unl ess thew%pﬁ&'/m&s(i stereochem stry or isoneric formig~spSeshisa |y

i ndi cat ed. ? known in the art how to prepare and 1solate such
optically actr ve forms. For exanple, 1{m xtures of stereoi soners may be
separated by standard techniques including, but not limted to, resolution
of racem c fornms, normal, 20reverse-phase, and chiral chronmatogra

pr ef er anihé alichgtadt N16 end@tli @ea pedkt of s tydd, B hpdrixglamina Widivetive st¢hias, -NBPREW chiral

synt heérhﬁe b INRIDRE hNh@bN@haréd Bﬂdd@&cﬁrésal-ﬁa Q chMo dglape makigug Yot hesi s
of tar chiral center's. it may be

ft
O o ey ioResPhPbrt ot S G0 Gk PR LR RSP BE AR .
anm no, OHPDMe, OEhiNHCDNHz a8 xGongpoors of fwmelae(“)trhas@uabe cosiieredgsisaivatess i nal
Pr ogluch,q,d; rﬂ;‘ vaterPheh flo bdMRhT s WALBREELRAES éA b Bhi@RnY ikehdle Teacti ons.
Conventional protecting groups nmay be used in accordance with standard
practice, for exanples see TTW Geene and P. G M Wits in Protective

G oupsAbout@he areparaGine ot the cympdurgised. , John Wl ey and Sons, 1999; J. F. W
Ve Omi eTﬁé]cd?ﬁp%Lr%tdaH Be @n‘fﬂé&%d 15]( Qp%mncor%ﬁgﬂtﬁi%§ 'ofsthe Pr‘e%HéTHéD Erﬁ)'éé peld?, 703

30Sone reactions carri é nt rese re is no
St GO AL T AN N T RS S

redet i will be arxdilyeapparbetsed wahinewt branadily ybtaisablk from the saniifgriterabfre tolihase skifpd may
equal | y he &?erq &@Lcaar @L&v'ngﬁﬂdg *aaﬁ uetfon&rs .mﬁcaqva%rcﬁecs Bfdhsi) g parts

of the_nol ecul e. sul .t abl e bases 1 ncl ude: i um hydr oxi de,

pot assr@ﬁ?f%a%ﬁé?f'@y%ﬁrpe‘{’ kradPte, al kali netal hydrr des such as sodi um

hydri de and pot assr um hydrr de; al kyllithium conpounds, such as

met hyl i t:Ri bbb S S

Codl il e o Db Sotppifls 3 iné o l3'1(')*‘o'Fs;‘ie%ﬁde516 cr’l’%s?o&%mz'%eg 18
hy di# oc assrriTcalysubsituted yarhen AR B b9 isqitectin Rotigslly BgRe BIAPGeRIRLPTE:

hydr ocal biank diasirebmats, faendn rmeyel alipexactds :sheemeforers of alstreohee ardntarydedne;

am des, . sUGh, %ﬁaﬁrﬂe &E%E%Lrh ﬂ%nc hﬁ%@é@g@@ﬁ&ﬂ ﬂ%ﬁlkncﬂrﬂzqn fRtgranol

and et hers, er and tetra e reactions can
take phaw morare andiFdlpte ?U& FE—!'C?J'V SRRSO @?mp\enm@"éﬁ*é prhstereqisomesdidi®on can
be car s¢weht@liby shindard ecﬁnan@st incledings bﬁtr @timiiGot @sdiioC of raersic fonmé,arcabaly from

abgyt QoM. Egﬁ%gea{nﬁgfﬂrraﬁch&%a%a(a%@y ngrge%ngrél U8 fEﬁﬂthr r%g?ref,tﬁﬁzaﬁdﬂeanﬁ §RGiké, BFoyTRY

al §0 vary actors, g reaction
t enper atﬂrﬂ em‘é?ﬁas ¢iher frﬁarcaraés efmetfﬁeefreeé)@w%bef%m@tﬁer' of i3r9R} FR¥BLPSPRSt t he
reaction is effected under the preferred conditions outlined above, a

period,of ré%'fﬂ)r% Jegr’.:#béd hQeifestel 4R heceééﬁgatb |o¥otsty! Habtﬁr@ *fun?:ﬂan;rtﬁoﬁ@ rgound

t hus prepare recovered fr e reaction mxture %/ convent i onal
means. emp!em&rﬁm @m'mh@'@oﬁﬁwﬁeeow% whese dipee 8§ dgred sty inal pgausH 0 ¢ he
solygentavdid Wrtd‘rh@rarﬁt&ﬁﬁéﬂrdip&ﬁdﬁ Mithd eeations.| Connertiamb ano;ectmbtgwupel ingdyi del usag irof f  t he

Sol venl.odd@imd bk LEREH @Qm.sa At EmpBOUe] L. [Shnb 854 BLR. MIVRRRedid | Oved

by ext Faction e organi ¢ sol vent st | I ng of f
the solGraips it Prgania Feemishy.3a et J@B"W&W'ﬁ%’ﬁ%ﬂ?@? g MP%G&P'E%'VG Prougesi r ed,

be fur tiferapitisjdticed, istuvididsous7ael | known techni ques, such as
recrystallization, reprecipitation or the various chronmatography

t echni ques, notably colum chromat ography or %Feparatl ve thin |ayer
chri¥matSogedptafionsimaysie emed éUtZ‘Dthﬂ@&??fdPr?@atbésea g1 istnopngtipuar r?%t'ciﬁr%‘cte%s of

prepar &fatuﬂ‘.rbf(ﬂfe HaB&toGRIBQUN TS rvdesdre ard 419 bp¢d @AFenfonbifrusedia Ireacta)ﬁbONMs ypoOUup

conprrses t he, st e f depro Qu

% ooy st focl ngfet RpahE bl i SAURRL DRy B ol S B e MOBLE. T T
T cor rixepoleg gf et bﬁh@rledl{dhéoﬂlémrﬁyﬁfa*‘d% BptB¥LaY @(HS“?"%’ tr;!ﬁﬂartaeutfleeak%weﬁhe

N- succi yybiied &utt KRG hAR8s hrf dotds&iGh hydride; alkyllithium compounds, suich as methyllithium

35 and butyllithium; and alkali metat alkoxides, such as sodium methoxide and sodium ethoxide.

Usually, reactions are carried out in a suitable solvent. A variety of solvents may be used, provided that it
has no adverse effect on the reaction or on the reagents involved. Examples of suitable solvents include:



A representative reaction of deprotection is the hydrolysis of a conpound
of formula (1) where T corresponds to T where the term nal carboy/ group
is in the ester form Said hydrolysis reaction is generall y conducted in

basi c COH%@%§§1€ht he presence of an organic or mi ”F &g@&ségsuch as

30LOH, fo e addition of an organic or m nera such as

hydrochl ori de acid. WD 2009/016516P&/ 1112008/ 002869 19 These conpounds

may be obtai ned by coupling correspondi ng conpounds of forrmulae (1V), (IV)

and (V): 1il (IV)(Iv") wherein Lg is a | eaving group such as a

hal ogemydroca@ivens( midisly |reavele arogmatic, (Aighsijd at ejclogiphaticPMld®earbyniensush msdhexaee, f or ned

ina M~, PROARY! HeRRAE Blldne Jﬁaescyqéﬁérmmms sith ésoa.muh%raﬁﬂf)%dgga@omt{gsgéﬁq %% 87 "o

gener a cl ose

200510% %Ea"gmﬂfﬂégﬂ%§%%ﬁuc P 8‘ W& ﬁ'ﬁ?‘%}rag’(?v%r%fbl e, and/or are available

by total synthesis (MMri et al, 42 Tetrahedron, 3793-3806, 1986) or

pr osi uced r%/cnmﬁ BRE PRYCSSr SHIBE [AGe of'té}n;féﬁfc&réé? W g%ﬁerm{qé RUHE ofef a?ertt%.n,ee at ent
application or adaptation o

Che | PP0e(7 ErPo@hs oBaorel R e Pranllinpl v i BurpuGR0GE £ or mul a

(V) majhefimegeauiiedouthé reastion oy elspeniviney, depepdiomelsmary idarsyudtabhHE: Asstion

T-A ntemshlatmél and 1 ¥6atir€ 8Cthé Rgdns. glﬁxﬂﬁiéfalpl'o\ﬁldg@fhéﬂ e refa&ron .srbﬁ{e&sd 08 HdePRace of
PPl is anesul f onyl

chlori Bf%eﬁ?%_la ét)ﬂnsf,’wn&%%"é{? %H‘?”‘f%ﬁrﬂ?gggﬁié 2§f’x‘§s\3£§ LLVLFHW triethyl anine

or 1ot assi um hydroxi de, preferably triethylani ne. The conpounds of fornula

(VI ) NP6 o e@{d%aq;gerpgfegmi\rag% F%&%?éﬂ%f%&%H%ﬁur@%y Ed?ﬁ:éﬂ;dlér%b }ﬁ%ﬁréni:orroup o
T 1 er e @ﬁygrawa?f 98 SR EHO DY A0 o8 He oty B G PP o8 o col
nodi f i eeb$sery,afterdisiiingpdf tiregsolvEint dbra tretyeactionTmixigrepfsiusingibel rebiviueciotn platentgliciied Wi t h

t he Cosgoéﬁa&rah%m @@Hef’-i%lscme&r&an-g soRBst atntaed;s%mﬁa%@ ﬁ%@oﬁérlﬁsﬁ?ﬁ{ fhk b Yk | i se

Ut | BT e Pt e HESLEy SR PO oo o P AP BT GR. A

r epr esentysttlizatone x epelipitatior  drhitte nedetsi ehromstogeptyr | Heehdiqies] awtably column
chromatography or preparative thin layer chromatography.

first route

20 According to a first route, the process of preparation of the compounds where T comprises a
terminal carboxy group comprises the step of deprotecting the compounds of formula :

T
X-An-T-A'n™ ‘N—< H
R
m RZ.
ooy I

where Y, Y7, X, A, AL X, n, i, W, W, U, U, — R1,R2, RT", R2, ™ are as defined above and
T corresponds to T where the terminal carboxy group is protected by the N-suecinimide group or
25  esterified.

A representative reaction of deprotection is the hydrolysis of a compound of formula (I} where T

corresponds to T where the terminal carboxy group is in the ester form. Said hydrolysis reaction is

generally conducted in basic conditions, in the presence of an organic or mineral base, such as
30  LiOH, followed by the addition of an organic or mineral acid, such as hydrochloride acid.



Generally, this reaction is carried out in the presence of potassium
carbonate. The conpounds of formula (VII) may be comrercially avail able or
made by adaptation or application of known nethods or according to the
exanpl es. route According to a second route, ds may be
obt ai ned f rﬁ%ﬁ(’gnﬂorrespondl ng conpound of formula (I?#?&Z%M&n(l\/y(l 1)
where Y, Y, X, A A, X, n, n, W@, U U, R, R, R, R are as
defi ned above and T" 10 is an optionally protected precursor group of T. A
precursor group of T refers to any group which may lead to T by chem cal
nodi f i ThdskaBmpaunds aiap e ndptaired efyeoaiiing corfespendisigtcaimpeiehds wf tonwes (Y. TIwi t h
the cop ﬁ@@ﬁgndl ng conpl enentary portion, where T' and the conpl enentary

portion cofiprise functlor&s whi ch are reactiye to each other, eg. T
conprising an am ne function and the c@rﬁ)l m;{nt ary portion conprising an
acid function. CengkalT s redy ed out in the presence of

N 15hydr oxysucci roxyhen otrl@aatre\)n,LgThe conmpound of
formula (111) ey eRporreR@\Ondl ng conpounds of
formulae (1V), (1V) 'n'-Lg (V)

2009/ 016516PCT/ 1132008P002869 21 The npeunds of forrmula (V) may be

obt ai ned from correspbhdi ng conmpounds'of fornula HO An-T"-A n'-CH (V1)
wher ei wharsinilg i leptingogalp pugr at @ hrlegen r@¥e (weyla oI sdioswate) ThiPPreact i on

s 9en%ﬁ lln%e&afeafﬁrrn'le@% SisunBold REctiBResence of PPh3 and CHal 4 or by nesylation
of the hydroxy functions. The conpounds of formula (VI1) may be

commercially available or made by adaptation or application 50f known
met hodghe korapmnds bivgriuda (iMe ank i laces gerBhally dnovoytee disclosed for nstance in WO

00/12508, WO 00/42507, WO 2005/040170, WO 2005/085260 or commercially available, and/or are
available by total synthesis (M.Mori et al, 42 Teirahedron, 3793-3806, 1986) or produced by

10  Streptomyces species, in particular following French patent FR 1,516,743 procedure or may be
prepared by application or adaptation of the illustrative procedures given in the examples.

The compounds of formula (V) may be obtained from corresponding compounds of formula HO-An-
T-A'n-OH (VI). The reaction is generally carried out in the presence of PPh; and CHals or by

15 reaction with a sulfonyl chioride (methanesulfonyl chloride or mesyl chloride) in the presence of a
base such a triethylamine or potassium hydroxide, preferably triethylamine.

The compounds of formula (V1) may be obtained from corresponding compounds of formula HO-An-
T"-A'n*-OH (VI) wherein T” is a precursor group of T. A precursor group of T refers to any group
20 which may lead to T by any deprotection, chemical modification, or coupling. Preferably, T is
obtained by coupling T* with the complementary portion, where T' and the complementary portion
comprise functions which are reactive to each other, eg. T' comprising a hydroxyl function and the
complementary portion comprising a bromide function. A representative example for this reaction is

described below :
o]

o Meok/\/Br

OM
Y
Vfl !

Generally, this reaction is carried out in the presence of potassium carbonate.

25

The compounds of formula (VIl) may be commercially available or made by adaptation or application

of known methods or according to the examples.
30



According to a third route, the conpounds having a synetric structure
(R1=R1', RR=R 2 and Y = Y') can be prepared by cyclizing the correspondi ng
conmpounds of formula (MI11): CHO X-An-T-A nl-X102 2 (VIIl) where Y, X X,
A A , T are as defined above. Generall t|on is
carri ed Ou{&omﬁfmgﬁgr esence of a reagent such as sodi u}r!rq{ 1%?0%@5

(Na2S204), in an appropriate sol vent 2guch as a m xture THF / vvater

foll owed by addition of MeOH and AcCl. 15The conpounds of fornula (VI 1)
may be obtained fromthe correspondi ng conpounds of forrmula (1X): (1X)

Thi s r éackénpiary sorclimmiiirigedhag for thistrbute isgysebdew.of a reagent such as

di i sobut yl al um ni um hydri de (DI BAL-H) j.n _a@ appropriate g@l vent, such as

t ol uene. The conpounds of dormul a (I;ﬂf}ﬁy be 200bt af'n rom coupl ing the
correspondi ng conp nd%ag;pfk]‘,@&];r:ﬂis 6X) and (XI): COp M2NX- An- T- Nr e- X' NO2
RR* N.,, -1- Y RL2C(¢ H XX )_derally,] this r®5®tion is
carried out byo @ (X) a,seap slich as ox chloride in an
appropriate solvent, such as DV~ fdl | owed bWs% M in anO appropri ate

sol vent, such as T%om o o
N
Y e R
LIOH o Dv o o 5
TomayO\/©\/OTomay TomayO\/©\/0T0maV Tomayo\/©\/0Tomay

5  second route

According to a second route, the compounds may be obtained from the corresponding compound of
formula (1il):

(i (n

where Y, Y, X, A A, X, n, 0, W W', U, U, —, — , R1, R2, RT’, R?' are as defined above and T"
10  is an optionally protected precursor group of T. A precursor group of T refers to any group which may

lead to T by chemical modification, or coupling. Preferably, T is obtained by coupling T' with the

corresponding complementary portion, where T' and the complementary portion comprise functions

which are reactive to each other, eg. T' comprising an amine function and the complementary

portion comprising an acid function. Generally, this reaction is carried out in the presence of N-
15 hydroxysuccinimide and HOBT (N-Hydroxybenzotriazole).

The compound of formula (lil) may be obtained from coupling the corresponding compounds of

formulae (1V), (IV) and (V'):
v, ¥
HO N
w1 Lg-An-T"-Aln'-Lg
Y R

v (v
20  wherein Lg is a leaving group, such as halogen or -OMs, -OTs or -OPPh; (intermediate formed in a
Mitsunobu reaction).




WD 2009/ 016516Pc TRB2008/ 002869 22 An exenplary non-limting schenme for
this route is given bel ow The above reactions can be carried out by the
skilled person by applying or adapting the nethods illustrated in the
exanpl es elr Iy flct,s% Further, the processes descri bedpé’ﬁfszb(]@/ oY Conprise
the 5 additiondal Step(s) of |soIat|ng any final or internedi ate products.
This can be done by the skilled persop, by any of the known conventional
means, such as the recovery nethods descrrbed above. The starting products
are commercially avail able or may be obtained by applying or adapting any

known ﬁﬁid&dﬁ)ommsbhﬂ&@laj@’&@fdylb@dbﬂame& hém edrrsEpdritig carrhamamfhaﬁthe may al so be

carried t | C nen acti on. canj ugat e
o b Ot DR R e T A ORI Ebleckd Bl crdip o710 his fghGadhGE! U9
conpr i s9angradly Gﬂ"e%tstut dnibe prensmpE PRhcrndi GHelsi o by oiseviationlof he Ihvdriedfundiors. cel |
bi ndi ngTtRgRRipotitts @t @Rt &) m%bé‘@)nﬂﬁ&blﬂly%fraﬂhﬁs o inBdey- addBion b8 Bhhedtioh | Nk 1S

preferahl aIent 0 ¢cgnj ugate conprises one or nore tonaynycin
15 err@a Pvém8c8%?ﬁﬁﬁﬁ“@§t?585t’U%ﬁ ion covalently linked to the cel

bi ndi ng agent through the linking group of the |linker of the tomaynycin
deri vat Thi.rods: a representative exanpl e, said conjugate conprises a

t omayny errv |ve of the invention covalently | jnk o _the cell,

bi ndi ng'&%tcg‘]J S P R/ ougrhm? s ?°értpﬁ%"e r}'a‘"@f Zﬁ“gﬁ? %‘Hﬁ%@f(hi] %ﬂl F?%TE&?“"%T g)

| i nki ngeagrigupseresddly syrliEing the akreespéngingebmpdsindeldfifermalgdiil):wi t h t he |i nker of
t he tomaynycin derrvatrv 20 Pregg%gg%y the |inrker is linked to the cel

bi ndi ng agent via a unc | or; ¥l ance thiol and am no
ontJégﬁbed di sul fi de bonds and

functions of the ceR
| ysi ne residues respec = derivative is |inked

through the -CO group to uhe am no function of the lysine residue of said
cel 19 bi ndi ng agent, so as o forman amide bond. WO (Vi)

2009/ 016R6 RCY/ nmw&r aoa&&a z”r?aré:@é tiefhedtﬁbomg cGpenals trr%éa&tien & cortiay otst iRd and

i ncl ude, | e hese c

(espoct GEPRERAES ANbaIU T B el Eh BRI e chl i el B b ES
cont ai n%”‘t!itmf¢EﬁEt’W@tﬁ*efOB‘PWﬁﬁﬁhﬁg’d@MfeﬂfMéﬂrlpﬂmdlﬁcﬁbs horm)nes, growth factors,
nutrient - transport nol ecul es (such as transferrrn) or any ot her. cel

bi ngi ngo| I ubst exa of cell, bindi 5
ageg% T ?O%%UR e frﬁre I%r nc}: ﬂ%r?g)r? c?ﬁg'r?gt t?'?tﬁ?"%g Ing. coppRbAds;of formble
anti bodi®®s; humani zed antibodies; fully human antrbodres; single chain
anti bodi es; fragnents, antrbodres such as Fa&, leajgh, F(ab') 2 and F",
(Par ham 131 J. Innund a 289%-290 ,.,| @l, 113 J. I munol .
470-478 (1974); N " 89 Ar ch B| em@@ hys. 230-244 (1960)}:
interferons; peptider kifieg such &8 | L-4, IL-6; hornones
such as |nsuI|n TRH (thyro'roprn rel easi ng horgrones), MSH 10

(el anocyt e- strnulatrng hornDne) steroi d hornones, suéh as androgens and
est r ogeTiss regotion s Eamdddons imnick pebaiy-«td rasbaitisagh faacct@bstyemarmm higddde TGFa,

insulin r E

(Bur gos BEEHPRTM By SteRy slol sba, p s T Pmecllds i RNy 2ee o
tr a%@ f ePht ?'ﬁe@{ ynkeplngdpe %ﬂ"espz’eetne conghoynds offpsmtla 20 8Y): (1985) ). 15The
expression "cell binding. 89%ﬂt also IﬂCb@Q@ﬁNdelfledN@ﬁll bi ndi ng agents,
wherein said cell bin % eif1ed by a yi ng agent to inprove
the reactivity of B&i ceII bl ndr nent t owar ds \ l'i nki ng group of the
| i nker of the toma iy deriv éi >~ Abnocl onal Yant¥5odyo iechnol ogy pernits
t he production of extnﬁhe%y sel8tive cell bi i ng agents in

eae

drnu -ent conin

Generally, this reaction is carried out by adding fo (X) a reagent such as oxalyl chloride in an
appropriate solvent, such as DMF, followed by adding (Xl) in an appropriate solvent, such as THF.

25



20 the form of specific nonoclonal antibodies. Particularly well known in
the art are techniques for creating nonocl onal antibodi es produced by
i mruni zing mce, rats, hansters or any other mammal with the antigen of
interest syghogdokdie i ntact target cell, antigens isol gtgth-hdsRske target
cell, whole virus, attenuated whole virus, and viral proteins such as viral
coat proteins. 25Sel ection of the appgeopriate cell binding agent is a
matter of choice that depends upon the particular cell population that is
to be targeted, but in general nonoc|onal antibodies are preferred if an
" appr op " SERREE nerslimiiing schgsmedor thig roulkis giyeebelewie monocl onal antibody MY9 is a
murine 1gG antibody that, bi ndsnspgci fixealrlay-r0 thengD33 Antigen {J.D.
Giffin et al 8 Lgukerifa ﬁe_é‘., 5 984)} and be used if the target
cell s express CD33, iin the dis f acut e.mpglidgenous | eukem a (AM).
30 Simlarly, the nonoftanal atibody anti-B4 is a ntfd'ne 1gG, that binds
to the CD19 antigen oncB.cells Nadker et al 13%0J. cbmmunol . 244-250
(1983)) and can be ysed+} the Tgrget cells .@: Cef qr di seased cells

. 'S

9 =

that express this antixgen;suc 4_i n non- Hodd I ma or chronic

| ynphobl asti ¢ | eukenfa. 4d é’lbove,l t He MY9™amd anti* B4 anti bodi es may
h

be murine, chimeric, humm hd or ful Ig human. 3 OAddbtionally, GwW CSF
whi ch binds to nyeloid 2:N¢ am be Uedd H~ar el 1¢ Binding agent to
di seased cells fromEHeut e nous | eukemnt I L-?,;}@Fch binds to
activated T-cells, cBh benused-fOrvprevent V0 +Amsplfant graft

rejection, for therapy and dk evention o graft-vessus- host disease, and WO

2009/ 016516PCT/ 1B2008/ 0028 N2 f orxphe-Abpeat ' ~sthcute T-cell |eukeni a.
MSH, which binds to l/anpcyt can be used the t tment of nel anonma.
Exanpl es of suitabl er | 0 {1 bodi esytnig anm sed to prepare the

conjugate nol ecule can 5 bellhu2H11 (regi stered u er PTA- 7662 by ATCC), one
of the huMy9-6 described i n°WD 2004/ 043344, huDS6 described in WD
2005/ 0UB8&sve reaptinsdes oe icireed but hWihe?€M8d Qdré@d 2y apMind0d 26880 4k roethdlde
021161 L i { i I [, ot her
cel | bﬁ*ﬁﬁ*ﬂ?g"a“% PARpEL BRI HER i bipaRecs debite) Rl AN Lhiite B
der ? vaffdiogaFeP(Q Al 110N, ay 15! eloiieaeriale Produds yihiscean iecdone by thsekiieen one
or nor gersar loanyl df theaigiodn comeationalitgegier sucabs HeSeaivery erstivds auatibat usvé.i nked
to the NaTafal | ' | r N J: es of
the. | mysarrane BRI BRREIIEIP NG B hep be HEBE R 3b Bl B SR T
t omay iR BEIPGAS A thpae deichRad R tHegaRpiRS-The syrhesisamy. Aiesnes FisdP Ui Brangat i ve,
mel anopsttae aspuitivoinpdriengedstivomone (MSH) - t omaynyci n derivative, thyroid
stiyyul ating hornmone (TSH)-tomaynycin derivative, estrogen-tonmaynycin
derivative, estrogen anal ogue-tomayrnycin derivative, androgen-tonmaynycin
deriva th gue-tomaymyci n derivative, and fol ate-tomaynycin
der i vathe eresditiémeotijnugst escaras ab@njugats frmastulayconibiéing et Rystamk thinhynfyaii on. 20
Prefer ; I - | . bi ndi.ng: -t 0 '
er i varr ool Rkl Ml b8 ingpl, &Eht nRARE R RIE b TINELE e
di scus SEIica §Ves Rrpfgiably e cqvalgaiifrand oPaig spaivasty pRIMRrSERRYTRY @1 MOGdPMaamcines .
Con jg ugdereatheaatctrding te pa itentisi cogaldwtin yiskea Xy $14CRl Binding @géte rtriru@lhi tﬁfﬁnkﬁg t he
car box - t J cln diner nker.
Conj ugétoggioiﬁ Fé'}k%{]ﬁg{hf t’? @a]}fgr citpo&‘nbglgatrr%] %@%5%§%?%n§ llv?/éax%mr]%ssal'dl EREGi a an
ani de PYAKISEF @ Praymydp feipiveed thy Mvantion eovaedly likkrdetosihe el ibinginp yageat
sol ut i tmough trentinbelyCaZ R EaPe i liakdr BaidiinkiBy BBUFLovaRNE AR BEbaskidauf f er
cont ai g'geg.@wﬁ)h 2 IiMePS’fttﬁest%-{anH]ﬁﬂpd%H\%BS 0.05 M sodiumchloride and 2 nmM

nedi 't aci

et %I e am netetra-ace

at

Preferably, the linker is linked to the cell binding agent via a function reactive towards for instance
thiol and amino functions of the cell binding agent coming from reduced disulfide bonds and lysine
residues respectively. More particularly, said derivative is linked through the —CO- group to the

amino function of the lysine residue of said cell binding agent, so as to form an amide bond.
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(EDTA), at pH 8 is treated with a 5 fold nolar excess of a solution of the
N- hydr oxysucci ni m de 30 derivative of a tomaynycin diner in
di mret hyl acet ami de (DMA). such that the final concentration of DVA in the

buffer is 2%9T%égeaction m xture is stirred for 70 155’1‘/1?;5005/9 9}

t enper at ur & anti bodyt omaynyci n derivative conjugate | s‘ﬁpugri fied and

freed of unreacted drug and ot her | oygnol ecul ar wei ght material by gel

filtration through a colum of Sephadex G 25 or Sephacryl 5300 or Superdex

200. The sanple can al so be dialyzed overnight in a pH 6.5 buffer to

f ur t heCelphindifgyagehie nay dd vtiny kidend inobés peplideSnti comyepfidésn Geexrally aheseeampi et i es

bound . Mol=® rei) i 1o of the
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absor bance at 3. ] n ‘aver age of ornaynmyci n derivative

ol ecUPEES PETY By THYIORESH: dORBHeD STPHAKBATS) AT EeaRt BOIRASY (R0t 85 met hod.

WO 20084ikbin], aireity MROORH BD3iBE tholkould besubbtbemt Mofe spetifidainpies oiodz! bintidg ng

af fkni r j 1S e ] Lusing the

et Pod2sni et pe Moo MR BBRF 3Rlohl: hing incios FinhlZ Sl

8618- 8Edighymancsfibodisst gpgs Fhain gntigediesh Baqneanis Ahratinedige praiaasi RpksFabn (F(@hei r

ant i bodyd EgRirhgat €3 L onm@iol. 2BI5IE®?2 CEoR3)) Spiveps W, ad3 bylmbaed- £50t47agtd7a)y; i on of

cell p | 'y ; as. I i ghme munol .

53648- &J%Eﬁo?f?ei%ggfgm&?%t SXi c’f’?@g gsb? ﬁﬁe.jgg&%)ﬁ%undgﬁegﬁ%éﬂg?%%o? ﬁ%e?"icllll i nes

can be@ddtarikBnitat gy bh?fﬁ’@@%snﬂ@hé‘§§’é1‘i?’§"'é@*ﬂg&?tf%@deieﬂs‘@f‘mmrm@t‘ al,

1020J. (reasdnbBltestinifdidg hddtbne] 3thJid hRephes antrats wrdogshs ugateBodehs; tdi@vth

i nvent vat i [ i 83,

ant | Doy ops oo SR MR iRa R BRK RGP, PBEL YL R ol BB BBy g

hor mon&-4% F aﬂ%;ﬁi\gpaF dPirassaf Imguelrd ey 1PSHpe (B8t Rodieminsedch G§en

anal ogflatesrdrtegserin aVResn 61 0,080 JaBIal Ogsm. ofegsrasesiat i ve exanpl es of the

preparation of various conjugates of derivatives and cell binding agents

are _described bel ow. 15 Am de linkers: For exanple, the nonoclonal antibody

Myd3i s The prression | el binding aasay alsadeclusen qedi§pd eelk bipding §9ants. wherelt33s &t i gen

{J.D. Gntihg bgenels rabdiftedLyUK@bliRiniReGent t@ﬂﬁbr((véﬂﬁélbe}actﬂrmdomml &R birgnd a:géntLhE_

t ar get | .of acute nyel ogenous | eukem a
to%%Hsﬁigaﬁfﬁ@F\& g%%pca?’tée ker of fh%ﬁ%%@%%@ﬁgnﬁ%ve

(AM) . nonocl ona -B4 is a murine lgal, that
binds to the CD19 antigen on B cells {Nadler et 20al, 131 J. |nmunol.

24|4- 25W1dndsha) dntibetiy icRolBE pesith thé plob@tibrasiERtrerf @y sdleddlecd birdink Sg&its ifli seased
cel.hs e e t hi.s i.gen . .su - '
cnrSni &% b RDBRITe S, sRERaR TR O R &R ot BB B el o1
cel | s c@atngemenoignal gnitpodies progiged Py GaERNg riee, dais dwEsigrsc¥|any oheiongnanelt e
][ryel Oggﬁtﬁth% ahﬁg}é!ﬁ%lﬂin&}rest buoh ,as\lmsi ifBctbdrgs Sell, QntRehd Mahted frdm ﬁﬁl theget c@m,guhb@ used

or - pr fra t ej.ecti for therapy an
pr eventvfntl)sh%}o/@ﬁ n%:%ag@i%@%\g%uguégnﬁﬁg%? “ |'gssgsgéheigs érﬁfc:FOF %ﬁotﬁ ‘hgé)' treatment of acute
T-cell leukem a. MSH, which binds to nel anocytes, can be used for the

t r et NeRtectith ofifhk APHOBriate cell bindihh @g@ihisi Rsher O chelked Biat &bhdshipbilthePadio@art 1S
refact ed | Lt hla ihe. ’gli n gor Qé ¥a-rselfé: ibﬂ{- m de%er% %%ngc%nialvgﬁtéb\o/&est (a)\re?’org{er?g i eanan
o de- e hRerig ot & B B tardets ot I ¢ ;
appropriate one is available. For example, the monoclonal antibody MY9 is a murine 1gG; antibady
that binds specifically to the CD33 Antigen {J.D. Griffin et al 8 Levkemia Res., 521 (1984)} and can
be used if the target cells express CD33 as in the disease of acute myslogenous leukemia (AML).
30  Similarly, the monoclonal antibody anti-B4 is a murine igG,, that binds to the CD19 antigen on B
cells {Nadier et al, 131 J. Immunol. 244-250 (1983)} and can be used If the target cells are B cells or
diseased cells that express this antigen such as in non-Hodgkin's lymphoma or chronic
lymphoblastic leukemia. As stated above, the MYS and anti-B4 antibodies may be murine, chimeric,
humanized or fullty hurmnan.
35
Additionally, GM-CSF which binds to myeloid cells can be used as a cell binding agent to diseased
cells from acute myelogenous leukemia. |L-2, which binds to activated T-cells, can be used for

prevention of transplant graft rejection, for therapy and prevention of graft-versus-host disease, and



The conjugates nmade by the above nethods can be purified by standard
chromat ogr aphy techni ques such as si ze-exclusion, adsorption chromatography
including, but not limted to, ion exchange, hydrophobic interaction

chr omat ogr inity chromatography, chromatograph e

hydr oxyapat@vir&t%wé@g%lﬁ Por apak, or by HPLC. Purificati onygﬂ{hé {6%?921 or
diafiltration nay al so be used. WO 20091016516PCT/ 182008/ 002869 26
Preferably, conjugates between nonocl onal antibodies or cell binding agents
and derivatives of the present invention are those that are joined via an
ani de F5H, repiment staryteeticelbiowkemissiisin, eiich bistinti meanspipa gan &g usedefopibepar ed
by knowasthehthoslsiasdse) as nodi fying the |inkable drug nol ecul es possessing a
carboxylic function to get the N hydroxy-succinimde acid derivative. The
resulting 5 activated carboxylic groups then acylate the containing |ysine
r esi duExaraifles df guitgble inpodgiorebanibodierdbat e beude trkrithare thie wgatgate m@emdeugat es

cons ai Be i2fi1{ QredittertAr Livdet | MOS7862NKEATECR &2 8iMide hmyg:!@edeé&sea %acwd)y
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Accor dikpep/asasHrmWWee2iti1@ierred aspect, the cell b| ndi ng agent is an antigen
speci fic antibody fragnent such as sFV, Fab, Fab' or F(all)2. About the
use of ecul e S i,nve |on al so. concerns the
ohar radbn A Ealver BRY b dnksrE Fr M0t LR ea! bl ekt 6 F e

i n¥ént oa functien. Prefesablyy tiendedeativesatrie wentassizdd fo svethined carboxylngfendiien, and tHena

phar maggalb ﬁ@}el %r%ﬁ@ﬁ%%oﬁteﬁﬁgrde‘ﬁﬁatuvé@”&e@a@ﬁ %Uale'nﬂ)’ kel @0 R X HRRARGET NS 2
met hod _of ki | B g inhibiting growh of cells, preferably selected cel
popul a??%g'aéﬁﬁ?] PUKg contacting target cel |'s or tissue containing target
cells with an 20 effective anmount of the pharnmaceutical conposition. The

sel ect ﬁép@@n{au@wajue&esoalsmen@vemasa%e %%GW@MWW&%VA%@|a'nﬂtﬁn53?rfr%§ﬁ?enge| I's.

? pr?sent I, nyent JOﬂ séSO concerns a or. treat nent rerera

30t S RS <o GaM TR P S T NP A deiaien SRl UENFRE. arrount
of t he hp’rmnmltﬂétd)t-tomadmymo nqegedtive, chyrdid stimylating étmane  (T8HBtotpmenf deriVatied,ect i ve

tr eat mg&ifoge- toﬁ@\ﬂﬁféfn dérﬁz;tﬁ&se&gggﬁ Iahmaa]e &%ﬁx@&ﬁ‘%aﬁﬁq{r@rarﬂFoBéri-t\élgé)ﬁ‘Nc?‘e cells

subst a tlaII w t'hout kil |1 ng normnal an hon- p ferattve The
pr esenf® V&ntﬂ“{ﬁrﬁgﬂﬁ ?83189%’&‘ AENYER o derivalives agd c BIFRIgREEYHE SetyPiveorThe
torraynymmatéepmmtwmfedasHEEGDm@eﬁiﬂm\‘m for the preparation of a nmedi canent
foQOtreati ng cancer. 30The nmethod for inhibiting the growh of selected
ceII %Feti]ef.r%;“ ons can be practiced in vitro, in vivo, or ex vivo. Exanples

in Vv s SRocioRRl 2R ty- o ¥ AEIING 2ggnt-oapY XS defivalite FRivgRteRAe thgsadnat)  all |
ceI | s @vecpipid fviar ard eside eghnd ass distisséd above OthatOtire eoapaIss Bf tdblﬁverﬁn@rigatayrw@hl gen;

or to lhkadal Clsed BA b8 PERS ﬁmg%g\rdﬁ%{&@&dngﬁg ydeﬁ\ﬁgvegﬁc?ﬁnlhée dé?igabrs% o

non-clinical in vitro use are rea m ne

Exanpl &80 3 s ieming) gibe itorpaviyen tdm%aﬂ PReh{CONygates s BtaBg UL o thiemAEMcBw pri or
t 026 heideriviativeeniisygk Bntied visnéroarSiBe linkersaaty papararty thismether to kill di seased or

mal ignant cells: treatnents of bone marrow prior to their transplantation

in order to kill conpetent T cells and prevent graft-versus-host-disease

( GvHD) Mogg $rgpicaly: %ﬁdwvaf ﬁ"‘f“%’é‘ﬁ’ﬁ’éﬁ?"“f‘%‘“ﬁ@ﬁﬁf/%"*ﬂ #ra Begapous putfey samieding cel | s
from b@awé Mapotassvinp phasphdie) tads bl egnuscHidrianapd anbiatdtyRnedianisng@racétceridnent or

N 11 edEHRg! a0f 84 GAEB R 4! 5 RRP RrolaP Excb® 50N Gtion of the N-hydroxysuccinimide

30  derivative of a fomaymycin dimer in dimethylacetamide (DMA). such that the final concentration of DMA

in the buffer is 20%. The reaction mixture is stirred for 70 min at room temperature (rt). The antibody-

tomaymycin derivative conjugate is purified and freed of unreacted drug and other low molecular weight

material by gel filiration through a column of Sephadex G-25 or Sephacryl S300 or Superdex 200. The

sample can also be dialyzed overnight in a pH 8.5 buffer fo further purify the product. The number of

35  tomaymycin derivative moieties bound per antibody molecule can be determined by measuring the ratio

of the absorbance at 320 nm and 280 nm. An average of 1-10 tomaymycin derivative
molecules/antibody molecule can be linked via an amide bond by this method.



WO 2009/ 016516PCT/ 1132008/ 002869 27 T cells and other |ynphoid cells from
al | ogenei c bone nmarrow or tissue prior to transplant in order to prevent
GVHD, can be carded out as follows. Bone marrow is harvested fromthe
patient or i ndi vi dual and then incubated in nedi g serum
to which igﬁ%gﬁgﬁﬁ%ge cytotoxic agent of the |nvent|on¥6%®%@%ﬁ{§% i ons
range from about 10 pMto 1 pM for agout 30 m nutes to about 48 5 hours at
about 37 C. The exact conditions of concentration and time of incubation
(=dose) are readily determ ned by the skilled artisan. After incubation the
bone ndhe effieat ef twjugation wa dngig affinity twalisl the cotigeaieriresging eelsncaarhd detmineded t o
the pamg.ﬁmhebaaeﬂmaé préyfubly | B BEL B Eng o, 09:#@%%5%?&\9&"%1 édla%tfaﬁscg%ét)ances

where t recei ves er treatnment such course o ive
chenot r‘FéF"EF%S‘?‘Wo‘?? WP&?’B?Y”HGWGWVF?V&& Aot h%'hafB‘B?C(Xé@W”&E‘F?@ "? Peiidingst cap BE easuresk  t he
mar r owbaheck-eadragolaiioroof @f phifetaien tureataadicesibédsin Gdimdcharadt el 18Rvriomusdl | s are
st osed shiRIRA (hdbs). '(ﬂ}tﬂt&ﬁw bf fasd cb{ﬁg,dagdé{oagbg@,reﬁl G YnER L gLl IoR BRfed §07
uppl i ed

clinical in vivo Us€ of OX[ C L nvention w
as sol P?ﬁ?g'cta?ﬁavsaﬁd@sq“e%c{@ °1d6‘|a°r§(%‘ra?ﬂp%‘{/c§%€’°‘f BH28aH888n 1 evel s or as a

| yophilized solid that can be redisolved in sterile water for injection.

Exanpl o t i |
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(el@. Q@uSHY dhyioidrktirafiatng domoaet(TaiH)E dsisikit dstrogenf adalmgamns&;geﬂnaaﬂ Rwoiogen 100
ng/nL)aﬁé&ﬁpe added. Dosages will be about 50 ).1.9 to 10 ny/ kg of body

wei ght per  week, i.v. (range of 10 pg to 100 ng/kg per injection). Six

weeks after treatnent, the patient may receive a second course of treatnent
Speci f i%pmbémtwalexmmmhs pdptifatisre ofavatiodsOconjugites of danlaives ahd asll iMding
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10l n general terns, the conpounds of this invention may be provided in an
aqueous physi ol ogi cal buffer solution containing 0.1 to 10% w v conpound
for parenteral adm nistration. Typical dose ranges are from1l pg/kg to 0.1
g/ kg of b per day; a preferred dose range is /kg to
10 nmg/ kg o :Mﬁhﬁag?ght per day or an equival ent dose r%ﬁgﬁﬂ%ﬁg%agﬁlld The
preferred dosage of drug to be adm npstered is likely to depend on such
vari abl es as the type and extent of progression of the disease or 15

di sorder, the overall health status of the particular patient, the relative
bi ol ogPrefdralisf, tonjensies GEtweRe mooegimahehtibediasatr gell bindieg #asnimand terbyatives of the
conpoupdsert: h@eﬁ&ﬂta@e @os@ dREt s il @maﬁ 'aﬂﬁd’eayﬁtﬁoh@ disbUREPBRLYE US@h, cell
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Rem ngteadily piéper<gdiydncmethod] Practice of Phar macy, 20th ed.; Gennaro, A R
Ed.; Lippincott WIllians & WIkins: Philadel phia, PA, 2000 25 Liquid
pr epar s for renteral adm nistration inclyde steril eou r
Do ac et 51, EBHES s Siacl dfbsrmiiring Rgo s P& rolfet. 1 Gordps A OHBBY ¢ 1 ons
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Clinical ex vivo treatment to remove tumor cells or lymphoid cells from bone marrow prior to
autologous transplantation in cancer treatment or in treatment of auteimmune disease, or to remove
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rejections, such as renal transplant rejection, fiver transplant rejection, jung transpiant rejection,
cardiac transplant rejection, and bone marrow transplant rejection; graft versus host disease: viral
infections, such as CMV infection, HIV infection, AIDS, etc.; bacterial infection; and parasite

infections, such as giardiasis, amoebiasis, schistosomiasis, and others as determined by one skilled
30 intheart

A therapeutically effective amount can be readily determined by the attending diagnostician, as one
skiled in the art, by the use of conventional techniques and by observing results obtained under
analogous circumstances. In determining the therapeutically effective amount, a number of factors are
35 considered by the attending diagnostician, including, but not limited to; the species of subject; its size,
age, and general health; the specific disease involved; the degree of involvement or the severity of the
disease; the response of the individual subject; the particular compound administered; the mode of
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25
Liquid preparations for parenteral administration include sterile agueous or non-agueous solutions,
suspensions, and emulsions. The liquid compositions may also include binders, buffers, preservatives,
chelating agents, sweetening, flavoring and coloring agents, and the like. Non-aqueous solvents include
alcohols, propylene glycol, polyethylene glycol, vegetable oils such as olive oil, and organic esters such

30 as ethyl oleate. Aqueaus carriers include mixtures of alcohols and water, buffered media, and saline. In
particular, biocompatible, bicdegradable lactide polymer, lactide/glycolide copolymer, or polyoxyethylene-
poiyoxypropylene copolymers may be useful excipients to control the release of the active compounds.
Intravenous vehicles can include fluid and nutrient replenishers, electrolyte replenishers, such as those
based on Ringer's dextrose, and the like. Other potentially useful parenteral delivery systems for these

35 active compounds include ethylene-vinyl acetate copolymer particles, osmotic pumps, implantable
infusion systems, and liposomes.
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20 Fig. 8 : MS analysis of hu2H11 - 3-(2-{2-[2~(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pytrolo]2,1c)1,4]benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-ethoxyj-ethoxy}-ethoxy)-
propionyl conjugate (4.08 DrugfAb by UV) of ex. 15 ;

Fig. 9 : MS analysis of deglycosylated huB4-IGiP08 (compound of ex. 18} ;
Fig. 10 : comparative binding properties of naked huMy9-6 and huMy8-6-1GP08 (compound of ex.18) to

25  the antigen CD33;

Fig. 11 : in vitro cytotoxicity potency of huB4-IGP08 (compound of ex. 18) versus Ramos (Ag-) and
HL60/QC (Ag+) cells;

Fig. 12 : MS analysis of deglycosylated huB4-1GP08 (3.1 Drug/Ab by UV) of ex. 19) ;

Fig. 13 : cytotoxicity properties of huB4-IGP08 {compound of ex. 19) versus BJAB (Ag+), Ramos (Ag+)

30  and MOLT-4 (Ag-) cells ;

Fig. 14 : comparative binding properties of naked huB4 and huB4-IGP08 (compound of ex.19) ;

Fig. 15 : MS analysis of deglycosylated hu2H11-IGP13 (4.7 Drug/Ab by UV) of ex. 21 ;

Fig. 16 . cytotoxicity properties of hu2H11-IGP13 (compound of example 21) against PC3 (Ag+), MDA-
MB-231 (Ag+) and SK-MEL-28 (Ag-) cells ;

35  Fig. 17 : cytotoxicity properties of 3-(2-{2-{2~(2,6-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolo[2, 1c][1,4]benzodiazepin-5-one-8-yloxymethyl}-pyridin-4-yloxy)-ethoxyj-ethoxy}-
ethoxy)-propionic acid methyl ester of ex. 5 ;
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rret han%smiif dnyitro cidtaxidtyldatd 6 hygliyo-6 48-(2eP-[2(F6-BEI(8)-2-ethdE)-pidend-kinsthexywas

di 1 ut efla gt hiciekd fyridlol2, f (ﬁ]ﬁjd,jﬁ@r%@?zépm E8nb B MR plleno - btnalje OF gani ¢

sol uti on V\ﬁ g ﬂ‘a i’'ym sul and concentrated in vacuo to a
r esi duBno¥ %"h?’@ PraganhaviygaEEiemer My silica gel chromat ography (Mer ck
Super Vi 23Fliragito dybotgxiaity Hatarfor hGiHM - BE2-40[2H8): B:a:[ﬁ)mgatlg(adhmeﬂed\eﬂidx@n with a

m x§ ur g @fﬂél?é?r'é'm(d% py/rroB%‘icﬁ[Blt ber(zgaiagép%-onel@n?c(%eﬂﬁl hdn ﬁé@th@)éﬁ‘ 95%B) to

give 7 € conmpoun To a mni xt'ure ynycine (80 ng),
pot ass‘?jﬁ[]?ﬁy?gtﬂ?’ﬁépr(’ﬁ‘@“)ilré‘)”wgﬁ@tf@@s‘?"u?ﬁ carbonate (122 rrg) in DVF

(dinethyl formamide) (1 nL), was added a solution of the di-nesylate

conpouBghedrifentat in DM (1.6 nL). The reaction mxture was stirred for 16
h at WZ m_]) was, added and the resulting solid was filtered,
was hedViGiNeH AlaHigh FIpRFuGHoul Themaiedisrvdiage Peeciometsf 4EMS) The resi due was
pu2s f i 8dlidrymass| Masal\ge sofraroisatabarapthy addsidbs pdrfobugabsnaniatid AlidncdBiPgccol um,
SiCcH 1 B
(gradl Qﬁfgmﬁ%RSgﬁrlg& W@]{Saéjﬁ @ﬂk"'%g%@g& t\Mns ns: d%&%ngglﬁﬂqgl MFQQ%G l‘%)‘_o/f ((E))
yl i den@eHhapl apd &) wiatss / §1Y°1f&“?‘%ta?‘aﬁ%faﬁ"%’ﬂp§ufor%| 89 B 101?5%1% ¥ avaiA8pi ne- 5-
?% ﬁ sninD Lt 1Bk Bmmwnww,mwswemvac: rdanmmylgse@&wr 2(rfib) Withnay) 1 rdGailvs H
t ho - RT_ = 4. ;
N R G M%E@fso%%%%ﬁ% e i Wit kel oo S e, ) g
(m“;() 2|_00n|sat@n)53n uiue Dlgde_A@ayg'(?.qkSOqu)) au;gha@gdett or@qpere (Fags) Mgdel§ﬁpEX 88 89 (m
2H) ; Bvépdrefits LiGiBcatteAnd@LE) getebior. 6. 5 Hz, 4.28 (s broad, 4H) ; 5.12
d, J =12.5 Hz, 2H) ; 5.19 (d, J:125Hz 2H) ; 5.61 (m 2H) ; 6.82 (s,

H ; 6.92 (s, 2H 7.06 (s, 1H)'752(S‘,2H);764(d J = 4,5 Hz,
H) . Method A2 : High Pressure Liquid Chromatography—Mass Spectrometry (LCMS)

A Micromass MasslLynx software is used and the analysis is performed on a Agilent 1100 series
35 HPLC with a XBridge C18 2.5 ym column (50x3 mm) using gradient elution with a mixture of (A)
acetonitrile and (B) water / 0.1% formic acid (gradient : 5% A : 95% B up to 100% A over 5 minutes,
100% A for 0.5 min, 100% A down to 5% A : 95% B over 1 min, 5% A : 85% B for 0.5 min) with a 1.1



To a solution of 3,5-bis-hydroxynethyl phenol (Felder, D.; Gutierrez Nava,
M ; del Filar Carreon, M ; Eckert, J.F.; Luccisano, M; Schell, C.; Masson,
P.; Gllani, Heinrich, B.; Qullon, D.; N erengarten, J.F. Heft'

Chim ca 5, 288) (200 ng), potassiumiodid 3 0B6d
30pot assi 3‘&1 carg%dng’?e (540 ng) in THF (2.5 nlL) was adgpc(él%% br/(c])rm butyric

acid nethyl ester (400 pL). The reaciion m xture was stirred for 20 h at
roomtenperature then the unsoluble part was WO

2009/ 016516PCT/ |1 B2008/ 002869 34 filtered off. The filtrate was concentrated
i N vacuomanfiovi ke r dgdtetsdliorasasp BA Epeetiothstes wlih Elpcigebray Hpasitve egd apdaiivé Mer ck

SuDerVﬁéﬁ?%@%ﬂ'"?%&eﬁ?}]&y?gﬁ%% 15-40 p.m, using gradient elution with a

m xture gradient : 100% B down to 5%A : 95%B) to
gi ve 4- (3, 5-bi shydroxynet hyl - phenoxy)-butyric acid nmethyl ester (53.5 ng) :
LC/ IVB m&hbmm Bidh Pressfe Ligiii Chthiatogtaphiitass Skctr@Batry(MBMB) H20) 4" ; RT = 2.5

2,47

6a]ngf§'§§4 %ﬁéﬁ%%g%g@ﬁ%@%aﬁmﬁa%gm Bel ngPﬁngﬁmz A ﬁm 2, ( d
@Iqq);l at@p])C using gradient elu jortwith symipgure @Lﬁs) Ha 0711%(ﬁ§m|c?f1d fj’ld (B) é)i—h% (

Exarfpl 81 % brihid abid Biradibrt Sps2 -1 8% BEowyilte BEX & 750%eB lbean0-8lmB, 314 Aa-50% B ahydr 0-

FOOY a1 Bhydd DERFOMAZERE 387N F0d ¥ 1Y BB WUlsk PRRAPSYInGRA © act d

(3, 5 Br & nL{ngp flgw Eﬁt%%lﬁ)tmwrﬁﬂé?r‘éﬂ@ﬁ‘ﬁ‘ﬂ?rfﬁﬁﬁﬂvi lopisgliof}a- t et r ahydr o- pyrrol of 2, 1c
][ 1p 4] benzodi azepi n-5- one- 8-yl oxynet hyl | - phenoxy) -acetic acid nmay be

pr epar

pr epar g'? '§h8§o 4%92:9%&%&«3%@%% aﬁ?@ p@&rﬂﬁss gpedm'?et%(tLCM 11a-{etrahyd
ro- 15pe anslveieJs neriormediqroe Waks %@éﬁ?qﬁ{pfﬂﬁéh‘é’t@a %PB@%‘?&W%{{T‘“ R HWMW butyric
acid, miaet7og u&ih@ Bradieht3alUlioh vl a mixture of (A) acetonitrite and (B) water / 0.1% formic acid

LS 2tk R K ARl RO Niets Sk bl BBV Bl Pl o3k, 2 ben
zodi az {? ?I -acetic acid y ester :
( M howithna §.9:mLggin ﬂﬁwaierﬁecwpwrav (PﬁSEW%@lf?/ Iqropgativgepisatop). RI = 3.5 mn

Method B : "H Nuclear Magnetic Resonance (NMR) spectra

'H NMR spectra were recorded on either a BRUKER AVANCE DRX-500, a BRUKER AVANCE

DRX-400 spectrometer or 8 BRUKER AVANCE DRX-300 spectrometer. Reported °C NMR spectra
20  were recorded on a BRUKER AVANCE DRX-300 specirometer.

Method C : Chemical lonisation {CI) mass spectra
Cl mass spectra were recorded using a WATERS GCT of mass spectrometer (ammonia).

25 Method D: Chemical lonisation (Cl) mass spectra ; Cl mass spectra were recorded using a
FINNIGAN SSQ 7000 mass specfrometer ammonia).

Example 1: 4-(3,5-Bis-[(8S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1¢][1,4]benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-butyric acid N-hydroxysuccinimidyl
30 ester may be prepared as follows :

g@(ﬁv 8 G ‘av
ANET] 0
To a suspension of 4 -(3,5-Bis-[(S)-2-eth- (E)-yhdene—?—methoxy-1 2,3, 11a-tefrahydro-
pyrrolof2,1c][1,4]benzodiazepin-5-one-8-yloxymethyl}-phenoxy)-butyric  acid  (11.3 mg) in

tetrahydrofuran (0.4 ml) were added N,N-disuccinimidyl carbonate (7.7 mg) and N.N-



204-(3,5-Bis-RS)-2-eth-(E)-ylidene-7-nmethoxy-1 , 2,3, 1lla-tetra

hydr o- pyrrol o[ 2, 1c][1,4) benzodi azepi n-5-

one- 8-yl oxymnet hyl | - phenoxy) -acetic acid nethyl ester Bis-[(S)-2-eth-(E) -yl
i dene-7-ne 3,1la-tetrahyd ro-pyrrol o[ 2, 1c]
benzodlaze%¥58§y5%328 yl oxymet hyn- phenoxy) - aceti c aC|d%éﬂ?%$?m%§?%r may be
prepared followi ng 25 the procedure gpr the preparation of
4-(3,5-bis-1(S)-2-eth-(E)-ylidene-7-methoxy-1, 2, 3, 11atetrahydro-pyrrolo[2,1
c][1, 41benzodi azepi n- 5- one- 8-yl oxynet hyl | - phenoxy) - butyric acid mnet hyl

est er, disbppyiatigylamien(14-8(3.) SAfler 2-5hy dir et bbajdte [ ehpwyy addedito theareaadionet hyl

gséerm Wr%’%%%%gﬁ A%gt[dM@ u@%ﬂ]@% v Jnfﬁtew' (J%E)‘tﬁgﬁwﬂ\él Latdhd todidn: RT =

2009/ o&@gﬁem%sze@w‘o@zs@g dies! wﬁ;nagne@wwsuﬁetemd cpneenfsated jvacggfe a 2 96
(m  4Hjesidu® TR8 re(sﬁiue JkR purifidd 8Psifongeldtyomatcraéphy (l\ﬂercl6b‘linlv,anél=[%ﬁ 2(55g &Eﬂlmd 4H) :

4 64 ( 2 1 2 J = 5 ; 5.60

i ob 00 gy i o oy pin' Gy oy 50wty a2 41 gl 0
(d J edmmlos:meﬂwan@)mp) (Graqiont s 21 OB A o A RBYED Engive 4-(BefcBis(8)-2sthdENret hy |
ester Wn@ﬁnﬁﬂ@ﬁa’f 2d 1f1@kelt@wdﬂgpﬁnh@[zwc}pﬁqurrzeméggpmtmaem Rh@nahipn of

4- (3, 5- 0

& R YL P RN DG DY L5 P S Wil sl s hig 100
.l z= ﬂwm)t NR4tentiop D} (RT)=RIBS=min ; OH MR (400 MHR, SDEL-d( ADEPrVED= 1DMBEDIE6E 8 in
Dpfi@ Bz, éBH)704(@y(n3b|)H) 24734% #7%m é'Hg @99(n'1"74 HAH84 - fos/th, 6% ; 3l 5, 69924 (t, J

25 0o o P G ) T, R o ST 20 2 2ddianydm
15pyr r 618¢[22 t1] §.9§ %12 Berizetisak Bpi7B33s, @t 8-63kwxd/Het hyl | - phenoxy) et hoxyl -
hoxyl - et hoxy) - propi oni ¢ aci d N-hydroxysuccini m dyl ester :

3-(2-(242 5-Bi s S i dene- lla-tetrahydropyr
ol of 2 AP EB IR Bt avicsan T maiosh e, 19?5%&@%%9»1@0'%@9«9&9@9?;8&&9;“ B heer s
- efl hox phe-pylopireityi-pBOagy)dulyritiydd nayisusepanedasdyllowest er nay be prepared
followi ng the procedure for the preparation of 4-
(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3, 11a-tetrahydro-pyrro| o[ 2, 1c
1[1 ,4Thenzodi azepi n-5- oge- 8- yl oxy nethyl]- pheno iwrl c acid
N-hydroxysucm nimd I/\gs\g/er starti ng with 3-(2-{ 4

Bi s- RS) - 2- et h- (E) - dege 75,met hoxy-1 2 3N11a$

rro
[2,1c][1, 11 b azep @4%8@ @%\/
yl oxy enoxy) - ?Jropl orff ¢ aclNds-LC/ M

( Met hod A3) ES! iz 9 25 (MH)* : R ="0.90 mn ; 'H NWR (500 Mz,

%12 Eé@mon8 ppm :gF 1.75 ( Qd(e 5=1)ng sf-2tdth &% yﬂde%e—?@né%%xﬁ e, 341 1'a'Dtetr,ah~?dr§-9( t,

4. 27 moved ml“élbfg%"&(azﬁp”l’é‘t’% ?ﬁ"‘”‘!ﬁ“ﬂ—ﬁjy'} phngé%ﬂc Egéf‘eﬂ“ e é""‘i{?‘gm‘s 61
(mz202 &gtrahyc&:ufﬁan (&9 n2) Were; adde@6eOH (2.3H)L); wateO@.Y BL) dndHgn aqu@osIoluion &F H)

7.64 ( a:%x.hz (m? L) AM&PsZiQQr%/ @&%&%ﬁﬁh&r&%@@ﬁﬁ%&%ﬁé 10 mL), and
3-(2- {24}_|2‘m(Sad é -2-¢et Q/iL e-7/-meth 1th/ -tetrahyd
ro- juste fo: dding an aqu o s solution of chlorhydnc acid The aquaous p ase was

extracted three times W|th DCM (10 mb), and the combined organic solutions wers dried over
sodium sulfate, and concentrated in vacuo to a residue. The residue was purified by silica gel
25  chromatography (Merck SuperVarioFiash 10 ¢ column, SiOH 15-40 pym), eluted with a mixture of
DCM/MeOHfacetic acid (100:4:0.5) to give 4-(3,5-bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolo[2,1c]]1,4benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-butyric acid
LC/MS (Method A2) : ES : m/z=749 MH" ; m/z=375 (M + 2H)** /2 ; RT = 3.7 min ; "H N.M.R, (400
MHz, DMSQO-d6, 8 in ppm) : 8= 1.69 (d, J = 6.5 Hz, 6H); 1.95 (m, 2H) ; 2.39 (t, J = 6.5 Hz, 2H) ; 2.91
30 (m,2H); 3.05 (m, 2H); 3.83 (s, 6H) ; 3.98 (m, 2H) ; 4.01 (, J = 6.5 Hz, 2H) ; 4.10 {m, 4H} ; 5.11 (d, J
= 12.5 Hz, 2H); 6.20 (d, J = 12.5 Hz, 2H) ; 5.55 {m, 2H) ; from 6.90 fo 7.15 (m, 5H); 7.34 (s, 2H) ;
7.77 (m, 2H) ; 12.1 (m broad, 1H).



pyrrol o[ 2, 1c][1, 41benzodi azepi n-5-one- 8-yl oxym

et hylj - phenoxy) -ethont| - et hoxy) - et hoxy) -propionic acid: 5
3-(2-{242-(3,5-Bis-RS)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 1la- tetrahydropyrr
ol o[ 2, 1c] [gv AlLhGhZQdi azepi n- 5- one- 8-yl oxynet hyl thenoxlyém%tz@ ?6é(zl§ hov)

- et hoxy) propionic acid may be prepared follow ng the procedure or t he
preparation of 4-(3,5-Bis-[(S)-2-ethsfE)-ylidene-

7- met hoxy-1, 2, 3, 11a-t et rahydro-pyrrol o[ 2, 1c] [ 1, 41benzodi azepi n- 5- one- 8-yl ox
ymet hyl ] - phenoxy) - 10butyric acid, starting with

3- ( 2424-125-B8,[®)-Biet-(Rp) lideneeT-methBYy- 2.8 d éartetrZhydest hysojo[2. ] dl13] Hehaediazepiaddy dr o-

PYT T Ol §leZa JiGolybnbingl- %ﬂ&@b@@%c@'rﬁeﬂﬂ@s@r yDEpEa o TdRbROOXY) - et hoxyl - et hox

yl - et hoxy)=propi onic_acid ne ester : LC/ M5 (Method A3): ES: mz 867
(WHY' ; miz 43 WH}ZHZ ’\R%r\o 84 nin; 'H o MHz, CDCl3-dl, 5
ppn) : 5= llﬁg/ﬂ J=876,%5 Pz, 6 H ; 2.61 ( ;294 3.00 (m 4
t-0 ; 3.63" 5 Tm 8@ *80 (t, J‘ 3 95 (m 4 H
; 3.98 (s, 6 H ; 4.17 (t, 15 J=4-9~ ;427 . 5.14
- 521 (m 2 H ; 5.18(d, JW127H2 5?23(d?2 (d J=12.7
Hz, 2 H 5.62 (td, J45“ ,2H);688(d J05Hz 2H);697-
7.02(m 2 H) ; 7.09 (s R 54 (s, 2 H ; 7.68 (d, J=4.9 Hz, 2 H)

3-(2-{242-(3,5-Bis4(S)-2-eth?(E)-ylidene-7-nethoxy-1, 2, 3, 11a-tetrahydro-
20pyr r ob e[c@pldd [°T) sdbheting oﬂ#»éi@ptbﬁhydiewneﬂﬁl-gﬂem)ﬁmyl doidphelimd egtEr G0meRy| - et ho
Xy &y |254 Zéelézlm()fﬁ&)\y EB)IF@%.) ﬂ'ﬁ'pﬁ) ﬁc'\*hl# rofﬁl%ﬁ)e 1:4 mL), Whs addled methanesu{f%r}ylt’ chloride

pyrr ol @fﬂ‘qé‘]ﬂﬁfﬁ ﬁltB‘“)éf?fE)f é'?éﬂ)ieﬁl‘}% dﬂﬁ%‘?wﬂ'ﬁgﬁé‘gﬂ‘ﬁ’h&?’ld "tﬁ?é?fg I’%’%’ket hoxy
) - et h(sxay)): Pieo@panin solullGragascdried g sodistenlitate and eonpendiaddnl vacod tmealgua he

proced
D009/ 0?%%&6%%% %v?éé Lgi’g%%%ﬁdagﬁl Qrorftatbgaphy Bnsrck 6Rerdarioréh 10 g column, SiOH

et h- ( EJ 249 Perd heng oradipp SLgion w*ﬂza Fiqure ot et MY A PEMIP (@pders: A% BINE o di azep
i N1G- 0BRAS-9594B)Te give Ty 18I myp e diemgsylateutoprpoondadioda mixdung bf wetepnyciret @ fmoghg wi t h

3-(2- Eréc]‘t% ﬁ(lﬁn Raifs &9“\3(% (ORI Ak Hoﬂgi@ @W‘)ﬁsg')% B@#X&lg@ﬁwg'wamléé)h@mm vis0pi oni ¢

aci d ester : (Met ho I\T
(V2] 5dcei SoRforoffregi MRV ComPARRU {1 ABINRLDNF Ghemg) e rescliiiirediety 75 (g

stirred for 16 h at 30°C. Water (12 mL) was added and the resulting solid was filtered, washed with
water and dried in vacuo to give a residue. The residue was purified by silica gel chromatography

15 (Merck SuperVarioFlash 30 g column, SiOH 15-40 ym), using gradient elution with a mixiure of
MeOH (AYDCM (B), (gradient : 100% B down to 5%A : 95%B) to give 4-(3,5-bis-[(8)-2-eth-(E)-
ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢][1,4]-benzodiazepine-5-one-8-yloxymethyl]-
phenoxy)-butyric acid methyl ester (65.4 mg): LC/MS (Method A2) : ES : m/z=763 MH" ; m/z=382 (M
+ 2H)* /2 ; RT = 4.0 min ; 'H N.M.R. (500 MHz, CDCls-d1, & in ppm): 1.75 (d, d = 6.5 Hz, 6H) ; 2.11

20 (m, 2H);2.53 (t, J = 6.5 Hz, 2H) ; 2.98 (m, 4H) ; 3.69 (s, 3H) ; 3.89 (m, 2H) ; 3.97 (s, 6H) ; 4.00 (1, J
= 8.5 Hz, 2H) ; 4.28 (s broad, 4H) ; 5.12 {d, J = 12.56 Hz, 2H) ; 5.19 (d, J = 12.5 Hz, 2H) ; 5.61 (m,
2H); 6.82 (s, 2H); 6.92 (s, 2H) ; 7.06 (s, 1H); 7.52 (s, 2H) ; 7.64 (d, J = 4,5 Hz, 2H).

4-(3,5-Bis-hydroxymethyl-phenoxy)-butyric acid methy! ester may be prepared as follows :

H /\/\ﬂ/c'\
O
25 HO\/é\IOH Ho\/é\,osl

To a solution of 3,5-bis-hydroxymethylphenol (Felder, D.; Gutiérrez Nava, M.; del Pilar Carreon, M.,
Eckert, J.F.; Luccisano, M.: Schall, G.; Masson, P.; Gallani, J.L.; Heinrich, B.; Guillon, D,
Nierengarten, J.F. Helv, Chimica Acfa 2002, 85, 288) (200 mg), potassium lodide (50mg) and
30  potassium carbonate (540 mg) in THF (2.5 mL) was added 4-bromo-butyric acid methyl ester (400
pl). The reaction mixture was stirred for 20 h at room terperaiure then the unsoluble part was



5 broad, J=6.7 Hz, 6 H ; 2.60 (t, J=6.7 Hz, 2 H ; 2.97 (m 4H ; 3.54 -
4.21 (m 16 H ; 3.68 (s, 3 H ; 3.97 (s, 6 H ; 4.27 (m 4 H ; 5. 13 (d,
J=12.2 Hz, 2 H ; 5.21 (d, J=12.2 Hz, 2 H ; 5.61 (m 2 H ; 6.83 (s, 2 H

, 6.96 (s, wddhonirss1s08 (s, 1 H ; 7.53 (s, 2 H ; 7.64ptthprdoshordediz, 2 H
3-(2-(242-(3, 5-Bi s-hydroxynet hyll- phenoxy) - et hoxyl - et hoxy) - et hoxy) - pr opi oni
c add nethyl ester 10 may be prepared4as fol |l ows : To a solution of
3-(2-{212- (3, 5-Bi s- hydr oxynet hy11 phenoxy) et hoxyl - et hoxy} - et hoxy) - pr opi oni
c add gFrt-b t¥l gster (607 m% in DCM (8.7 nL) was added trifluoroacetic
acid ( eée%z? Ao BRI NS BRRCHTRISE: I8 VRSO S thetpsidle was duiiiedaby stica laeln
concent;rnrameldgriamw(mrm sapetVirtvSiaelh Beh BEdm A e&amwm a%acbreﬁ:ﬁ%@\t ¥8sbnivin et hanol

5 nL | 1, 6ne
Etri rrzs SI %ﬁ) [@gﬁeﬁn@%ﬁn@%ﬁ ﬁg@{;%elé p%g\%ﬁ) It° FEsHhiEe of
the ye ¥ cﬂhe"%b*eqts@caéfﬂdm{tm epiE) (S@eﬁsmg)helrcluadﬁethmaz)t HeS rregeda5i ng

by 51| cs ‘“’““;’““%”““‘“”““E@d S W“é“ﬁﬁ@““*%ﬁ“&f’am ERss “%'T'néd
o adi et 2P cerl R TS e BP0 e O PRI 2 et (e ot aB0aM 49 0000 A
1% B d&ii Gt b= 60982A2HR6.71S2H) ; 8.82 i 1.

3-(2-{242- (3, 5-Bi s- hydr oxynet hyl | -phenoxy) et hoxyl et hoxy) - et hoxy) - propi oni

c acid ester (232 . BES: mz 373 (M+ oMz
395 ( & - 0. (50 m rnrg)4(\4_ 9 B!v%(é)- -ath- &q -yl ene—?—methoxy-12311a—te rahydro-

3-{0- {EM@lO(%“ﬂiiBl@ﬂm@mmyﬁemda&MbWﬂeprm)mmﬁeiﬁhoxy} et hoxy) - pr opi oni ¢
acid tert-butyl ester :

Jeosanar<e I veanars v )

(8,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2, 1¢][1,4] benzodiazepin-5-

one-8-yloxymethyll-phenoxy)-acetic acid may be prepared following the procedure for the

preparation of 4-(3,5-bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,1 1a-tetrahydro-
15 pyrrolof2,1c][1,4]benzodiazepin-5-one-8-yloxymethyll-phenoxy)-butyric acid, starting with 4-(3,5-bis-

[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a~tetrahydro-pyrrolo]2, 1c][1 4Joenzodiaze pin-5-one-8-

yloxymethyll-phenoxy)-acetic acid methyl ester :

LC/MS (Method A2) : ES: m/z=721 MH* ; m/z=361 (M +2H)* /2 RT = 3.5 min

20 4-(3,5-Bis-{(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11 a-tetrahydro-pyrrolo[2,1¢][1,4] benzodiazepin-5-
one-8-yloxymethyll-phenoxy)-acetic acid methy! ester

o 4-(3,5-
Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢][1,4]
benzodiazepin-5-one-8-yloxymethyl}-phenoxy)-acetic acid methyl ester may be prepared following

25 the procedure for the preparation of 4-(3,5-bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolo]2,1¢][1 /Abenzodiazepin-5-one-8-yloxymethyll-phenoxy)-butyric acid methyl ester,
starting with 4-(3,5-bis-hydroxymethyl-phenoxy)-acetic acid methyl ester: LC/MS (Method A2) :
ES:m/z=735 MH" ; m/z=368 (M + 2H)** /2 ; RT = 3.8 min ; 'H N.M.R. (500 MHz, CDCls-d1, & in



OH HO OH
3-(2-{212- (3, 5-Bi s- hydr oxynet hy1l1l- phenoxy) - et hoxypet hoxy) - et hoxy) - pr opi oni c
acid tert-butyl ester may be prepared follow ng the procedure for the

preparati 5- Bi s- hydr oxynet hyl - phenoxy) - butyg 191 HoaRt hyl
ester, stg{r%tolozn(ég%vlmgiﬁ 3-{212- (2- Brono- et hoxy) - et hoxy1- et oxy p?zopl onic acid

tertbutyl ester (WD 20041091542) : LGSMS (Method A3) : ES: nmfz 415 (M+H) + ;
mz 432 (MENH4)* ; RT 30= 0.75 min WD 2009/ 016516PCT/ n2008/ 002869 38
Exampl e 4:

6- (3, SPBNS SF (19P(2-kst B5(HE) Sly):i2B6rim; HMBMBARBHY ; 288 (ML 2AH t BT G Gidr ;o FHysr ol ©

I{Eh %lr brbadldpgnz a4 t@éﬁj@'51135(‘d0§‘§1§5¥4202‘i-¥)n%t1@y(5|J®‘f@§¥ll)21-ﬁeéa§(ﬁ( i Ceagi d

6- (3, S?SB%@ %%6%@5'3 15; @ﬁ)l déié et S92 148 1% 3a- t et r ahydr o- pyrrol o
[2,1c] [1,4] benzodlazepln- 5 5-one-8-ylontnethyl | -phenyl)-hex-5-ynoic acid

N- hy dr @y BisHyBloRriliiyi-BisdnBky) ZBic B8d Rle@AdsA. f ol | owi ng the procedure for the
prepar ation of

4-(3,5-Bis-[(5)-2-eth-(E) -yl i%ene- 7- met hoxy- /\EB 1lat etrahydro-pyrrol o
[2,1c][1, 41benzodi azepi ni-/@iyl @ayRet hy enoxy)-butyric acid
Nhydroxysucci nimdyl esH ang Wt CH
6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 1lat etrahydro-pyrrol o
[13 i(c::} B3, Q—Blsb@&bﬂﬁlrgéﬂ@@mehoﬁﬁ-@ﬁ@c8a&d Qviethiet Batbr] w&beﬂé’lareﬁaeé& Yolpw@g Cthaci d
6- |ésd-yﬁ g} dt?é rﬁp %ﬁ %tZé§§é§%%%methyﬁ)rfn%’wﬂugyme?c ng}w 96‘5‘? rol o[ 2,
1c§0[ 1St41tm%é' éﬁr%mﬂe?pm BRaYISsier oWH@t(N%Ith PReTES Ymigele? N riane=298i d

156- ( 3(MrHBi sizd)t SRT 2-16d Min(; BHy Mird 408 Mi4TBis0X3s; & indpiy) 1das 1k Ay dug@yrrol o
L2, 1e] s LR en7 o A5 50 1534 ¢, u = 6.0 Hz 2H) ; 6.72 (5, 2H) ; 6.88 (s, 1H)

Example 3 : 3-(2-{2-[2-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3, 11a-tetrahydro-
15 pyrolof2,1c][1,4}benzodiazepin-5-one-8-yloxymethyil-phenoxy)-ethoxyl-ethoxy}-ethoxy)-propionic
acid N-hydroxysuccinimidyl ester :

Ao wowo\ﬁr b
M “@?@bjwﬁf{é‘ SN

3-(2-{2-[2-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3, 11a-tetrahydro-
pyirolof2,1c][1,4]benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-ethoxyl-ethoxy}  -ethoxy)-propionic

20 acid N-hydroxysuccinimidyl ester may be prepared following the procedure for the preparation of 4-
(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-fetrahydro-pyrrolof2,1c] 1,4]benzodiazepin-5-
one-8-yloxy methyl}-phenoxy)-butyric acid N-hydroxysuccinimidyl ester, starting with 3-(2-{2-[2-(3,5-
Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo  [2,1¢){1,4]benzodiazepin-5-one-8-
yloxymethyl]-phenoxy)-ethoxy]-ethoxy}-ethoxy)-propionic acid : LC/MS (Method A3) : ES': m/z 964

25 (M+H)" 5 RT = 0.90 min ; 'H NMR (500 MHz, CDCl;-d1, 8 ppm) : 8= 1.75 (dd, J=6.7 Hz, 6 H); 2.82
(m,4H),2.89( J=66Hz,2H);297(m,4H);3.57-423(m, 16 H};3.97 (8,6 H), 4.27 (m, 4 H) ;
5.13 (d, J=12.7 Hz, 2 H) ; 5.20 (d, J=12.2 Hz, 2 H} ; 561 (m, 2 H) ; 6.82 (s, 2 H) ; .96 (s, 2 H) ; 7.07
(s, 1H);7.53 (5,2 H); 7.64 (d, J=4.4 Hz, 2 H).

30



one- 8-yl oxynet hyl | - phenyl ) - hex-5-ynoic acid nmay be prepared follow ng the
procedure for the preparation of
4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1, 2, 3, 11a-tetrahydropyrrol o[ 2, 1

c] { ﬁ 4] ben&,%dgo%;oqg)silg- 5-one- 8-yl oxynet hyl ) - phenoxy) - but Y&l G,a@&lobbsseSt @rti ng
Wi

6-(3,5-Bis[(S)-2-eth-(E)-ylidene-7-mgghoxy-1, 2,3, 11a-tetrahydro-pyrrolo
[2,1c][1, 4] benzodi azepi n-5-one-8- 20 yl oxymet hyl | - phenyl ) - hex-5-ynoic acid
met hyl ester : LCOMS (Method A3) : ES: mz 757 (MtH) ; Rl = 0.89 min ; 1H
NVR (48Q2-{2H2-(3.£BE1®)disth-E&) piptepe-7BnethorG 1,23, 11548reBydr>, 6 H) ; 1.98 (m 2 H) ;
2.55 ( - 3 ghcm 4 H)
5 15( dﬂ}rro‘fo{i")cém ﬁ%e%@ﬂkepﬂ%é%qe %l%)]yjr(&lﬂgl}ﬁhé'r%xy) e%ogﬁfeﬁmx)g efFDoxy) pf’op .
(s, 2 Bf9:7. 48 (s, 3H) 753(s 2H);767(m2K)V\D

2009/ 016516PCT/ |1 B200 1601238\69089/0 O~ A\/O\/\O/\/O\/\H/OH
6-(3,5-Bis-RS)-2-eth: E) yIidene 7- net hoxy-1, 2, 3, -tetrahydro-pygrrol o

[ 2, 1c] 1H4"Nb Ney j ﬁ -

5- one- wﬁgl I -pheny he -SWWI ester@%ﬁ%@p

6-(3,5 eth-(E}y 3,11a =pyrrolo

[ 2, 1c] [1, 4] Benzodi azepi n- ?? 5- one- 8-yl oxyhet hyf | - phe yl )@ hex-5-ynoic acid
met byl ester may be prepared follow ng the procedure for t he preparation of

]4[ (1 341‘33 [3?5%13 ty-2ldm-y Jiédé«ﬁaswﬁet WQ&Yﬂ&-,t&raﬁy&&a tet rahydrgpyrrﬁl o[ 2, 1c
ne u rc Cl ne

Lt parki oyl Atz goivs oad B IRHRS %@xﬁﬁé‘ffﬁg;ﬁ ot a RS

met hyI aeid imay be pregrigSlollaviBndhibe piggdure fBShe miepargtion of #ACHH-Bis:[(GRE-eth- (ﬁ)ﬂlﬂiem n; 1H

NVR (59911&%?(3( 1 213Gk 3tdtrbikydrd % 1c][8‘4]b§nz70§1aﬁébm é—uﬁe-@-yibﬁyme@\y henok®- 1. 93(m 2
I(_i')s 106 H)atync %’%75’[{‘-%9 ‘ﬂ%]-é ‘ngzi%%f [(%iisgh @()-l!&denﬁ-l?)méiljoxyﬁg g%}, (t%rah%dﬂiz?’ 97

2 H) ; pgred2,(ei! 4mehaodra2®n8§—o(1@ ﬁ-y@xvﬂ)ethvll'phasaxu()sethosylﬁ)ﬁhoxy}%tM)(p@pmcl—l) o 7. 64
(dt 3= =%cift nidiy! e%té;) L@Mf@s(lwliém@!i as)hredr n%rrﬁmml»ﬁphw mezﬁ)@wrrw =€Oé@hﬂ1 met hyl
eserls area as 1.0l 1 oOwWs

615 5- i1 SR BB Fliac SpCiathcingn - $176 5 eyt ﬂﬁhﬁeﬁi@ﬁm a4 2% g

met hyl (es4 By ; {@8340.76)n, BrH) 26189 dty 6655 HerighpdseBlosdmes (D; 3398715)6%54 $titghtly
ad%d 3= éQ'Hz‘t;ER? £b7 b?tsr acPH} yé 84“'5’ i Hﬁ“i i'{ngﬂdad(% .-]~1'¥'7'}ﬁ‘z Eh‘ﬁ %E%Qd P}Di) Aftef

mn at rt ace ani_c
vvas hed 533r&d=13- ?rﬁé 2 ?16?/\5‘1? e’F4 PR Zdﬂdaﬁﬁéfé - ? Hza? "s{)att6 at’' &4 ('?02 Iéﬂqueous
sol uti groogs, 19QdramchHYL 7.88(d, F=19 hiz, 2d-r)| ed over sodium sul fate and
concentrated in vacua to a residue. The residue was purified by silica gel
chromato &g %ﬂwbrck Super Vari oFl ash 15 g colum, Si60 15-40 pm, using
gr adi er"f’t (B SR MRNe Tore Ryt bt (eAStraYdPhy | acetate (B),
(gradi emiroio[23EP]benddidBe sl oM ont-8-yiadifethy G0 M)y FahaxyMahoxy}  -ethoxy)-propicnic
6- (3, 5- @Pd%elﬂMié axymet hyl - phenyl ) - hex-5- ynoic acid nethyl ester (64.3 ng)
asapa woil. LCM (Method A3) : ES: mz 263 (MrH+ ; 25 Rl = 0.62

mn WO 20091Q/@\;B\PCL//I;E;DQ”§3{\OOZ§BQ,4Q/\O/\,OWO

O \ \WON
\ \/©\/ ’ '
2 N
HO OH MsO. OMs + & 0 cl)

-(2-{2-]2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1cl[1,4]benzodiazepin-5-one-8-yloxymethyl}-phenoxy)-ethoxyl-ethoxy}  -ethoxy)-propionic
25  acid methy! ester may be prepared following the procedure for the preparation of 4-(3,5-Bis-[(S)-2-



613, 5-Bi s-(tert-butyl-di methyl -silyl oxynmet hyl)-phenyl ]-hex-5-ynoic acid

nmet hyl ester may be prepared as follows To a sol ution of

1, 3- Bi s- hydr oxynet hyl- 5-i odo- benzene (Zeng, F. ; Zi mrernan, S C. J. Am
Chem 5 S 18 (22), 6326-5327) (1.7 g) in dic ge (10 ni),
wer e addegﬁpf%gﬁﬁylinlne (3.59 nm), tert- butyldlnethylg¢ﬁﬁ% ch or|de (2.91
g) and DMF (2 nL). After 1 hour, ethgfl acetate (200 nL) was added and the
organi ¢ phase was washed t hree times with water (50 nmL) and once with a

sat urat ed aqueous sol ution of sodiumchloride (50 nmL), dried over magnesi um
sul f at ethdRevlidenscentihared?.3, ﬁﬁartatf@mdtoaoyaolp[%pm:ﬁbe(r@oweg)w 5-0Me-8a sol uti on of

t he prﬁu l]-@ﬁérfé% bﬁ@@@aau)mémyn%rl&a&. Ao Uitn d-g- mstﬁ SYREaY-! )

%"ﬁéiiwﬁﬁnewa%%ms%ﬁvb 3peplenB SR Rng st ??@%Mﬁpﬁ'&% %%888%??;
45 m n(MJet)hymfzaaéemwﬁ*m RT_)= a@tsmind dHNNR (0D MHD CHERi, Phiasie: dxels7aes hed
Lhree bLaRy=brih, yaf ofed 40-81hp208 0GP 3 32k aheth rﬁ‘)qé*seé%lt 5@).uti on

of sodium'chlori d d&‘e é magnesi ncent’r at ed
in vactd’ (b 8drdsd’d{fe? Hi 1?’é%|~’d‘u%2\ﬁész‘p'%r?@"éHJBV%HFu?c@ gt (m. 2 H);

chr ona68gsaphly ; ¢.Me{sck HLS7 . Bupet Neri.88-k 22sH) ;3G4qd,ced.aia, 2 9 60 15-40 pm), using
gradient elution with a mxture of heptane (A) / ethyl acetate (B),
(gradient : 100%A down to 90%A : 109B) to

643, 5- B&EREP- BE’LRV9'I°X3€P?%{IW?WYM*Wr%ﬁ%tWHm%)@C@ JHIE s
melbyl magbeprepdrddasfolys :as a yellow oil. M5 (Method C) : C : mz 494
(MeNH4) + ; 1IH N.M R (400 I\/Hz DMSO-d6, 6 in ppm) : 3=0.07 (s, 12 H) ; 0.89

, 18 2. B2 Be(My 3.63 3, )05 4 s ~dok) ; 7.15
I(nge, |2_{)|—|) ; 7% (s broad 1°H)X26“—°(’S " i o o (s
(

Exanpl e6: 3- H6- Bi s- [(S) -et h- (BE)wy! ner7- met hoxy-1, 2, 3, 11a-tetra
hydr o-

pyr r ol 8¢ 2 spifien oU-FelRddth HBiehrdroymetwl-sberios pieripipxbheiow) Rrapioplc i) - et hox
gl ( gt ?wmﬁunetaétemm Y @PDOW @ 7amlywae biged iefbRhcetiblacIQR 2061+ 2Re RackdWs 0
5512- 1)%ur% wasF\;‘ggre for t%d?yé at r} th&:encé)n':?entrat{e?l.| in va ozang tl_tte_l_ btta é’l?? a%Sldclflgowapsyr f ol of
2, 1@1[ @saol@énzrbdma%m nc55-mL)V\¢ffozdo©/ 961%116@"@7/ metandie/ 0R®E9 wWes  added

one- 8- m*.mamm@bﬁféz]om@mamedm-;AhyiaaéyiaeetrmMxtwb&@méhceeéfhﬁéyéuowrdalaupmcst.oacI d

t hyl t ; t f
e (5 5208 L Sk By REGRRERG the o' shlin oy EoR oS dim Bhucth g iR Rl of 21
c] [ 1, 4tdsiing ordis avfisidnbySsiksa egeB clyrboaipanaptyy {(Ahalbbie Sorsr) Fldsht §iDk SFagH#eb) medrgy |
eSt er, geRhidii8n With B mixture of DCM (A) and MeOH (B) (gradient 99% A : 1% B down to 90% A

et %ﬁxy) % l%ptl"(ﬁ'l‘fel f&eﬁggi'&e%ﬁ‘g%%g’f yﬂ&%“éﬁ&'ﬁ’ﬁéﬁg‘tﬂh 'EY@S C}?P;(‘%Gsag? ( M+H) +

M 2~ ablhybestavié233 M), RCIMSRFiethod ABP : BEn mjz 113 (NWR)'(, 400 3R6HAVI+MEIIC BT ¢10,568 pp)
: 8= 1446 (d, J=6.8 Hz, 6 H) ; 2.59 (t, J=6.5 Hz, 2 H ; 2.97 (m 4 H ;
3.58 - 3.72 (m 9 H ; 3.75 (t, J=6.5 Hz, 2 H ; 3.80- 3.97 (m 4 H ; 4.00
(s, 6 H ; 420 (mbroad, 2 H ; 4.27 (m 4H ; 531 -5.42 (m 4 H ; 5.61
( m br o&62-{2[2Hp,5:Bishy@Rxyrasthyl]- F}H)anQWFetﬁ@y}atﬁoﬂEet(lmhnroad}ic idpri-butfls@er(s, 2 H)
; 7.65 (d, J=44 Hz,

2 14) 10
3-(24242(2.6-Bi-s- thy yr| di n- -yI oxy) et hc?x/y\lfr gt/hoxypet hoxy) - Pro
Pionic acid net hyI est oMo

25
3-(2-{2-[2-(3,5-Bis-hydroxymethyi]-phenoxy)-ethoxyl-ethoxy}-ethoxy)-propionic acid tert-buty! ester
may be prepared following the procedure for the preparation of 4-(3,5-Bis-hydroxymethyl-phenoxy)-
butyric acid methyl ester, starting with 3-{2-[2-(2-Bromo-sthoxy)-ethoxy}-ethoxy}-propionic acid tert-
buty! ester (WO 2004/091542) : LC/MS (Method A3) : ES : m/z 415 (M+H)" ; m/z 432 (M+NH,)" ; RT
30 =0.75min



000
3-(2-1242- (2, 6-Bi s- hydr oxynet hyl - pyri di n-4-yl oxy) - et hoxyl i et hoxy) - et hoxy) - P
roPionic acid nethyl 15 ester nmay be prepared foll ow ng the procedure for
t he prepar
3-(2-{242- :@&%lé%ydroxynethylkphenoxy) ethoxykethoxyfcnm%mmm?m%%oplonlc
acid nethyl ester, starting with 3-(2s3{2-
[2-(2,6-Bis-hydroxynethyl-pyridin-4-y|oxy)-ethoxy|iethoxy)-ethoxy)-Propion
c acid tert-butyl ester : LCM (Method A3) : ES: mz 374 (MtH)+ ; mz 418
( MHC(MQ}Q_%_ RT = 0. 31 mi nB-(3,5-Bis-|(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolc
203- ( 2[2{1aﬁ&gﬁﬁz@ar&eﬁm@dﬁ@m&?ﬁawtr ,méhymﬁé& %nﬁfc%&bf)\ﬂ?yﬁ Eﬁrﬁ&ﬂﬂ)&t}er et hoxy)
-propionic acid tert-butyl er - To a sol on of
4-(24242- (2-tert-But oxygarbonyl - ethoxy) ethoxyl et hox oxy) - Pyri di ne- 2,
6- dicarboxylic acid dwyl ester (1.36 g) in abs anol (72 nmL) was
added sodi um borohydyji de 25 (309 ng) and cal ciumc Iorlde<{921 ng). After
stirring for 30 m, hydrogen evolution ceased, andjreaction was quenched
with water. fter C entrat on under reduced pre re, anmoni um chl ori de
was addedH n que i

fa tﬁ et #h et hyl
acetat I ned orggan,ge-nNsAl ut i ans éjed ovey esium sul fate,
and concentra@ed in vacuo t8 a residue. Thedresidue was p@rified by silica
gel c he-egiegsRRRIN- (éﬁamabm-meﬁu E'1@§-|Ebtr§ﬁﬁ?o Sfréls- [590]9%1 4] lﬁéﬁéaela%.rgf adi ent

A down to

90 A Q oriebé /g%yn{%yg?b@yﬁmex%oc ac% (li\l hydroxysgmgml&%yl ester may be prepared
3-(2- {fzﬂpxﬂr(gzh@pep@urwﬁr tbﬁeyormrahydm@‘W@cﬁm&ﬁs)ﬂ-dkwhdadmmab@ﬁwm,q'e&hoxy) -P
rOp' Orlbﬁa Eﬂoq)yﬁrgét tﬂ”id][h ﬁﬁ:‘&haﬁg 5—-3‘9&8 Q,g Lab® | NMTZ 416
% I MR
4- (2 (WE?XYS?C?"@?’{ VB 585y & 6n rosdN(E) Wf}m%tf‘%ﬁy%?’ﬂﬂ'l di ne-2
, 6- di clgirdhysiptayaelei (2, ﬂ:ﬂ[é,ﬂhﬁenagiiaepm -5-one-8-yloxy methyl]—phenyl)—hex—s—ynmc acid
10 LC/MS (Method A3) : ES : m/z 854 (M+H)" ; RT = 1.25 min

6-(3,5-Bis-[(8)-2-eth~(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢] [1,4] benzodiazepin-5-
one-8-yloxymethyll-phenyl)-hex-5-ynoic acid
[s] O

o~ OH

i I

H,:!i)c[o o N%V\E‘bgqo OQC‘H
AN ey T o

o

15  6-(3,5-Bis-{(S)-2-eth-(E}-ylidene-7-methoxy-1,2,3,1 1a-tetrahydro-pyrrolo [2,1¢] [1,4]benzodiazepin-5-
one-8-yloxymethyl}-phenyl)-hex-5-ynoic acid may be prepared following the procedure for the
preparation of 4-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1c][1,4]benzodiazepin-5-one-8-yloxymethyil-phenoxy)-butyric acid, starting with 6-(3,5-Bis-
[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pymrolo  [2,1c][1,4] benzodiazepin-5-one-8-

20 yloxymethyl]-phenyl)-hex-5-ynoic acid methyl ester : LC/MS (Method A3) : ES : miz 757 (M+H)" ; RT
= 0.89 min ; "H NMR (400 MHz, CDCly-d1, § ppm) : 8= 1.76 (d, J=68Hz,6H);1.98{m, 2H); 2.55
(m,4H);2.97 (m,4H);3.91(m, 2H);3.97(s,6H) ;427 (m, 4 H) ; 5.15 (d, J=12.8 Hz, 2 H) ; 5.21
(d, J=12.8 Hz, 2 H); 5.61(m, 2H);6.88 (s, 2 H); 7.48 (s, 3H} ; 7.53 (s, 2 H) ; 7.67 (m, 2 H)



EtO EtO To 5a cooled (0C) solution of 12-hydroxy-4,7,10-tri oxadecanoic
acid tert-butyl ester (1.91 nL) in DCM (12.9 nL) were added triethyl am ne
(1.13 nmL), was added net hanesul fonyl chloride (622 pL). After 3 hours, the
reacti on njxt concentrated in vacuo to a residu  ssol ved in
et hyl acetrrgi&eid%g‘zoé%nf). The insoluble part was fil teredﬁ%#@?%\ﬁggzﬁ%d tw ce
with ethyl acetate (7 ml.) and the cagbi ned organic sol utions were
concentrated in vacuo to a residue (2.77 g). To a solution of 1.64 g 10o0f
the residue in dry acetonitrile (10 nL) were added the diethyl ester of
chel i dgis 6-BRA(S)-2ASB6(H)iidene P-metiexgt 2|32 1aletiahidoreyraid (2, 1cU[1,4] \benzhdazegin-T. O g.

Chem 19 . _pot assi u r bonat e 8 g). Aft
refi ux%hﬁgﬁzyf&%éﬁﬁ%ﬁ@a%é‘?ﬁ@g’% part vv;gs&?l | tered g‘%}hﬁand vvashegsrt?/\r/i th

et hyl acetate. hase was then concentrated in vacuo to a
residue. The Ted$i due wag pur¥fied by silica gel chpomatography (Merck
Super Vari oFfep 200 g cojum, S160 15-40 pm, j radi ent 15elution with
MeOH (B) (gradient :1 p%A down to 97% A : 3% B)

4-(2-{212-(2-tert-But oxycarogz)nyl - et hoxy
S

, 6-di car boxyl i c acid di éyhyl gster (i
500 (M-H). ; mz 522H T, omz
20Exanpl e6. 4- (2, 6- B 4 -eﬁvh-( [
, 2,3, 11a-t et r ahydr o- ©
pyr r ol @@ 5B-i(S),2dtheryaadinazenbtiod-1@Eet Brtytradyymplingtd 1] i télnbebzgdiapeyh- but yr i
cac ISd Nﬁ-&%%—ﬂ&%ﬁlé‘tﬁﬁj—ﬁ“eﬂ}lﬂ%x—§ﬁ%ﬁr acid qf’e@tyl'vgéteﬂ\l n%yoﬁé prepared following the
procedure for the preparation of 4-(3,5-Bis-[(S)-2-eth~(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1¢][1,4] benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-butyric acid methyl ester, stariing
with 6-3,5-Bis-hydroxymethyl-phenyl)-hex-5-ynoic acid methyl ester : LC/MS (Method A3) : ES : m/z
771 (M+H)* ; RT = 1.00 min ; 'H NMR (500 MHz, CDCly-d1, & ppm) : &= 1.75 (d, J=6.6 Hz, 6 H) ;
10 1.93(m,2H);2.50(m,4H);2.96(m,4H);3.60(s,3H);3.90(m,2H);3.97(s,6H);427(m, 4
HY; 5.12 (d, J=12.3 Hz, 2 H) ; 5.19 (d, J=12.3Hz, 2 H) ; 561 (m, 2 H) ;6.81 (s, 2 H) ; 7.43 (s, 3 H) ;
7.54 (s, 2H);7.64 (d, J=4.4 Hz, 2 H)

- et hoxy) - pyri di ne- 2
d Ad) : ES :mz
= 4.32 mn

6-(3,5-Bis-hydroxymethyl-phenyl)-hex-5-ynoic acid methyt ester is prepared as follows !

A 0 ol - HO. CH
15 A7 S
To a cooled (0°C) solution of 6-[3,5-Bis-(tert-butyl-dimethyl-silyloxymethyl)-phenyl]-hex-5-ynoic acid
methyl ester (140 mg) in anhydrous tetrahydrofurane (0.3 mL) was slightly added a solution of
tetrabutylammonium fluoride 1 M in THF (716 pl). After 75 min at rt, ethyl acetate (20 mL) was
added and the organic phase was washed three fimes with water (5 mL) and once with a saturated
20 agueous solution of sodium chloride (5 mL), dried over sodium sulfate and concentrated in vacuo to
a residue. The residue was purified by silica gel chromatography (Merck SuperVarioFlash 15 g
column, SiB0 15-40 pm), using gradient elution with a mixture of heptane (A) / ethyl acetate (B),
(aradient : 50%A : 50%B down to 10%A : 90%B) to give 6-(3,5-Bis-hydroxymethyl-phenyl}-hex-5-
ynoic acid methyl ester (64.3 mg) as a pale yellow oil. LC/MS (Method A3) : ES @ m/z 263 (MHY*
25 RT7=0.62min



(2,6-Bis-RS)-2-eth-(E)-ylidene-7-methoxy-1, 2, 3, 11a-tetrahydro-pyrrol o
[2,1c3 [1, 41benzodi azepi n-5- 25 one- 8-yl oxynet hyll-pyridi n-4-yl oxy)-butyric
aci d N-hydroxysucci ni m' dyl ester may be prepared follow ng the procedure
for the pr
4- (3, 5-Bi ‘%&%)0@9%“%”?1 (E)-ylidene-7-nethoxy-1, 2,3, 11at et(”;Ta ;%0 ?f8°28§/9rro| o[ 2, 14
1, 41benzodi azepi n- 5- one- 8-yl oxymet hyhd - phenoxy) butyric acid
Nhydr oxysucci ni m dyl ester, starting with
4-(2,6-Bis-1(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3, 11at et rahydro-pyrrolo[2,1
c] [ 1, 49-fneedieadapi-dméhpeBadyyibiax)yprehyiyieax-Spmoic dtid méthyl estey jnal be preparedici d
30 thgh%thod A3) : ES: mz 847 (MtH)4 ; mz 424 (Mt2H)2+/2 ; RT = 0.80
; 400 WD 2009/ 016516PCT/ H32008/ 002869 43 MHz, CDCl 3-dl, 8 ppm
1 75 (d broad J=6.6 Hz, 6/ H) 2.23 (mbrgad, 2 H) ; 2.76 - 2.89 (m

broad, 6 H) |, 2.97 (m broa H) ; 3.91 d 2 H ; 4.00 (s broad, 6
H ; 4.14 r oad;> 2. ‘gyfe&d 4 1-1) ; 5.28 (mbroad, 4 H ;
5.61 (Fobr iH) m>gm(s broad, 2 Hl : 7.03 (s broad, 2 H ; 7.56 (s
broad, 2 H) ; 7. 66 (nfbroad, 2

4-(2,6-Bis-[(S)-2-eth-(E)-ylidene-7
1c] [1, 41benzodi azepi n-5- one- 8- yT\b
hydrochl ori de : N 04-
(2,6-Bis-(S)-2-eth-(E)-ylidene-7-methoxy-1, 2, 3, 11a-tetrahydro-pyrrol o] 2, 1c]
[ 1, 4] bém 2 sdiutionegi b-Bjs-hy wweﬂwsl-%lp@%w\a@re%@ﬁ%%%mmeﬂn% §>€?y)1 Bt Ghe% aci d
h%/di ockb@nbete 1M@p2pes1ERAr @ d Bl dichwirddgetiidne (Tormoeskre addditrdtinganpiiee@aoat i on

o] . .
4- (3, 571 SERRYMIGMEIRSV GRS ik elAndd ?’W&Fym&’ o R Y Sﬁe"%feé%?ﬁrr?% o[ 2, 1c
] [1, 4vbenddsdi andehe nrggui@mga%-%wW@ Hyeq Imemwifowgtpt ﬁ@tfph%f'daf@%lwﬂ‘%ﬁaru ng
\é“thRgQé’(u@te?ha ugous lsolt(xjt(on of sodium chioride (50 mjl-_) dried over magnesium sulfate and ]

S i,dene= c

[1, 41b WS@{%QI Lﬁ% t%ﬁ éesg;lue %{' ¥?% %rt?dn o‘}%}? p%\ﬁlo%@@g Q%dor f )er; %M?E

meflby| (80 k) werg @ided @Wﬁd@ld!(#?%?? mQSCHC ' S(‘F!EDEWMP%NPI"B lfjidwfnz(llb(?g 55
(Mr2H) %g%%—ﬂ%o%’ﬁ%vd%dﬂ% Qﬁé‘(mmafﬁr@m&hwanﬁle GF1Oulh3AMEr B5 minl chN‘éRet@l@OO MHz,

CDC.l32 (&mk)rﬁvasp gcﬁ%:d ancgthg frgan E(p%ﬁs was \Q(aﬁlbed thr%%es \glthoéétgﬁ (18 nH)) 59d ?nc%z( m 2

5. Zb Wit 2 fatyratad pflueousssaiion 1of s@iqu) chlorgieg50 ng). dgeé.bwer n@pggqsu(rg sul@tq_and 7. 56

(23 2 Encentfat&Bin(Mtuoo B residue. The readye wats purified by silica gel chromatography (Merck I [ 5

e-.7-ne rolo

V5 StagEi R 50 Eprits S BRI Syt Al °q“§3%"% ¢ ac o

net hyl ethgt sgetate (EDHWO0ENE 1R0%@4down to 90%A - 1 O%B) to glve 6-[3,5-Bis- (tert butyl-dimethyi-

]( [216413'6‘#3,1&9@%%) ﬁ{ehylg@x EVJmQ%@i'rZetﬁﬁteG@XYMQ 32ng(’j§ aJsJeiyeﬂl&Kl o hig f(l’?etﬁc}tr col 052 1c

enzodl azepi (0] ridin- u I
et hyl Lo TG ey s TG Ha D pf Y P2 A0 &, AF

H); 2. 55-2.69(m,2H);3.63 (s, 3H);4.67 (s, 4 H); 7.16 (s large, 2 H) ; 7.28 (s broad, 1 H)

-1,2,3,11a-tetrahydro-pyrrol of 2,
i din-4-yloxy)-butyric acid

20
Example 5 : 3-(2-{2-[2-(2,6-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1¢)1,4lbenzodiazepin-5-one-8-yloxymethyl}-pyridin-4-yloxy)-ethoxy]-ethoxy}-ethoxy)-
propionic acid methyl ester:

O. O le)
0/\/0\/\0/\/0\/\[(0\ o s W ~ H, ’:NpiOH
o RS
=
| M 5 om
HO N/ CH 0. N/ S

2 .z

o)
+
o/\/O\/\o/\/O O,

P

25  [2-(2,6-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢l[1 4]benzodiazepin-5-



25 procedure for the preparation of
4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 1l1a-tetrahydropyrrolo[ 2,1
c][1 Al benzodi azepi n-5-one- 8-yl oxynmet hyl | - phenoxy) -butyric acid methyl

ester, st L0 4- (2, 8-Bi s- hydr oxyrret hyl - pyri di n- % tyric acid
met hyl esf\é#) @W(N&*t hod Ad): ES: mz 764 (IVH-|)+ ﬁﬁ%g@w ?VF%SI—BO%Hr
mz 762 (MH" 3.64 min; 1H NMg (500 MHz,

20091016516PCT/ 1182008/ 002869 44 CDC13-d1, 5 ppm : 8= 1.76(d, J=6.8 Hz, 6

H ; 2.12 (m 2 H ; 2.50(t, J=7.3 Hz, 2 H ; 2.97(m 4 H ; 3.68 (s, 3 H
;3. 90or{eng-yidxyhiethyll-dyrRID-4-goxyBethixy]-ethoxgFethorybpropichic Zick) methyl 2Fte( mpay4bed) |

? gg (5%9528{&[0\1&%6 p{o&eﬁﬂ@ mhezprgﬁaratloﬁogﬁ (iéBlsjt)(Sm-eth-(ﬁ) 9@61(637 Regpad,- 2 H

54- (2, 62814 ﬁ#ﬁ?‘@%&%{%{"f?}q 1cﬂiy,ﬁlb@%‘vd@ziﬁ%ﬁﬂ%%wwﬂ@fha‘é PR RY % st BFIY -

0 ----- me{hyl- -estd), , starting / wﬁh 03-(A2-[2-(2, 6—B|s-hydroxymethyl -pyridin-4-yloxy)-ethoxy]-ethoxy}-

4- (% Getgog)_ﬂ B'rb @I;% acjdt Wflthyl erglé‘l(;?'ndl%s (l?ﬂgtyoi 9-1E§| ch§2?82| o st e may be
pr epar 8@-2Hy] )é \)ﬁTrrg(]{Sﬁé“"br d‘ié’l’ﬂﬁr@oq Zt‘ﬁ lf b FaRPa)i: 67 1P (@ 6 s Hz, 6 H);

3t ﬁ 2- { 248 ¢ BoT 1B, aﬂydewwmfa)hwa& mfvar(wst}b £3. v Y6 8tHOX 1) - 3.80 - 3.97 (m,

et hoxy r N S s i

4-( 2, 621@?32@6%? E?ﬁg&)ma 2(18 E?‘wm iﬁg éJy?.yéM,zt(ﬂ, 6'@10531 {%Plfoa%uzt?)l' ester
e wsawe?mci?ﬂ@,ﬂﬁ roawﬁ)zééﬁ Fﬁ/t?ﬁﬁd T4ty

4- (@, 6- Bi s- hydr oxynet hyl - yr| di n-4- yI oxy)-butyric aci d tert-butyl ester

(2. 5388 & ek SRR Bl do 1 R BTG BEL G | ! Vi o7 o

3-(2-{ester-:(2, 6-bi s- hydr oxyrret hyl - pyr| d| n- 4- yI oxy) et hoxyFet hoxyl - 15

et hoxy)-propi,en'/o\,aeJ ester startln with
4-(3-tert bqtoxycar bonyl rop x e 260 a?bfﬁqﬁ?‘bc aci d di et hyl

ester : (Met hod A4) I\/H'l)} . mz 186 (MC8H1402+H) + ;

R = 2.H£|J ~0PB-tert - But oxycarQ@nyl p ORRXY) - pyri di ne- 2, 6-di carboxylic
acid diethyl ester : OH BrThrb5r

3—(2~{2-[2-(2,6-Bts—hydroxymethyl—pynd|n-4-yloxy)-ethoxy]-ethoxy}-ethoxy)—proplomc acld methyl

15 ester may be prepared following the procedure for the preparation of 3-(2-{2-[2-(3,5-Bis-
hydroxymethyl]-phenoxy)-ethoxy]-ethoxy}-ethoxy)-propionic acid methyl ester, starting with 3-(2-{2-
[2-(2,6-Bis-hydroxymethyl-pyridin-4-yloxy)-ethoxyl-ethoxy}-ethoxy)-propionic acid teri-buty! ester :
LC/MS (Method A3) : ES : miz 374 (M+H)" ; m/z 418 (M+HCOH-HY ; RT =0.31 min

20 3-(2-{2-[2~(2,6-Bis-hydroxymethyl-pyridin-4-yloxy)-ethoxyl-ethoxy}-ethoxy)-propionic  acid tert-butyi
ester:

i/\/O\/\o/vo\/\g/D)I/_m’ AN NN 0/\,0\/\9),0)(
Et0 I NP OB HOJ[%‘V()H
0 o! N
To a solution of 4-(2-{2-[2-(2-tert-Butoxycarbonyl-ethoxy)-ethoxyl-ethoxy}-ethoxy)-pyridine-2,6-
dicarboxylic acid diethyl ester (1.35 g) in absolute ethanol (72 mL) was added sodium borohydride
25 (309 mg) and calcium chloride (921 mg). After stirring for 30 mn, hydrogen evolution ceased, and
reaction was quenched with water. After concentration under reduced pressure, ammonium chioride
was added and the agqueous phase was extracted three times with ethyl acetate. The combined
organic solutions were dried over magnesium sulfate, and concentrated in vacuo to a residus. The
residue was purified by silica gel chromatography (Analogix Super Flash Si0; SF25-80 g), using
30  gradient elution with a mixture of DCM (A) and MeOH (B) (gradient : 100% A down to 90% A : 10%
B) to give 3-(2-{2-[2-(2,6-Bis-hydroxymethyl-pyridin-4-yloxy)-ethoxyl-ethoxy}-ethoxy)-propionic acid
tert-butyl ester (720 mg) : LCIMS (Method A3} : ES : m/z 416 (M+H)" ; RT = 0.52 min



OyrN 00 20004- (3-tert-Butoxycarbonyl -propoxy)-pyridine-2,6-dicarboxylic
acid diethyl ester nmay be prepared follow ng the procedure for the
preparation of 4-(2-{242-(2-tert-butoxycarbonyl -ethoxy)-ethoxy] -

et hoxy) - et di ne- 2, 6-di carboxylic acid diethyl ting with
4- br ono- buWésmggslrla tertbutyl ester : LC/MS (Method A ﬁﬁ&ﬁ@g’(ﬁ}sgz 382
(MtH 4 mz 404 (M+Nal ? mlz 785 (2MtNap. rn/z 25 240 (M 081-11402+H) RT =
4.65 min W) 2009/ 016516PCTRE2008/ 002869 45 Exanple 7
:N12-(3,5-Bis-[(3)-2-eth-(E)-ylidene-7-nmethoxy-1, 2,3, 11a-t et rahydro-

pyrrol o[ 2, 1c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phenoxy) - et hyl | - N- et h

yl - SUCQLMIQQ%HCE 8¢ honGSdiidxy)-ethoxylLtrdkP-eth dine-2, i ]
5N12- (?5‘;?“2( - RS) - 2- eth c)(ng) yxlll)deenogy% r?e heo>?xy)fyrl K3 ?gm?rg? g%ydrgf“gyrrol o]

[2, 1cl 20d| azepi n- 5- one- 8-yl oxynet hyl I -phenoxy) et hyl ] - N-met hyl - succ
I nam ¢ aC|d rret hy | noest-E+vray~B red follow ng the procedure for the

pr epar at i ony "of 4-(3,5-Bis-[|(S)-2-eth-(E)- ’\/\/‘0’\/\/}(0)(

yli dene 7- hoxy o230 1atet -pyrrol of2yz1cl[ 1 °

. 41benZ 0y aZepiH- 5- one- 8-yl oxymet phe §fic acid methyl ester,

starti ng °wi t h°N- 12- (3, 5-Bis- hydroxyrret hyl - phemoxy)o et hyl I -N- 10

rre yl ﬁ%g&g%[b%gj s?ou%h ds ﬁ?wxgg% Hrioxa %ﬁ'\ﬁ%gg/ﬁ? ﬁg:%yﬁﬁ%ter (1 g%ﬂ.ﬂy é;ﬁ% 6 6

HZ 6 |q)2 8 mb) wele addgdgrletrmlﬁmnl H)'s mL)gw@laddechmgth@msul@nH)chlon@ 692 (k) A@rH) X
3. 97( s3 h6url?l)the redctdR n(tﬁhre%a@)conceﬁtral& |n vﬁﬁxl.a t& mes‘ﬂiuli&hen d@sﬁﬂed(lmethﬁ a'EQtate . 82
(s, mHg T%% %lu%% SJH w%s l?nteréd off, washed twme (wn%h élthyl acétate’ (? rg'lf) and lﬂ) 7.63

(d, J 4
15N12- CYningg| Dégwcfp@wqmmmmrﬁ@m vagechip|a] rediflued® A ). Toesblintiomiof 1&¢d
metlby| ofié msido@y dpeadeioRidd €0 ndly whRl dd8Nbihe diethy! ester of chelidamic acid (Scrimin, P.;

Tecilla, P.; Tonellato, U.; Vendrame, T. J. Org. Chem. 1989, 54, 5988) (1 g) and potassium
carbonate (2.88 g). After refluxing for 24 h, the unsoluble part was filtered off and washed with ethyl
acetate. The organic phase was then concentrated in vacuo to a residue. The residue was purified
by silica gel chromatography (Merck SuperVarioPrep 200 g column, Sig0 15-40 um), using gradient

15 elution with a mixture of DCM (A) and MeOH (B) (gradient :100% A down to 97% A : 3% B) to give
4-(2-{2-[2-(2-tert-Butoxycarbonyl-ethoxy)-ethaxyl-ethoxy}-ethoxy)-pyridine-2,6-dicarboxytic acid
diethyl ester (1.36 g) : LG/MS (Method A4} : ES :miz 500 (M+H)" ; miz 522 (M+Na)" ; m/z 444 (M-
CqHgtH)" ; RT =4.32 min

20  Example 6 : 4-(2,8-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1c]{1,4]benzodiazepin-5-one-8-yloxymethyll-pyridin-4-yloxy)-butyric acid N-

hydroxysuccinimidyl ester :

(2,6—Bis~[(S)-2-eth-(E)—ylidene-?—methoxy—'l,2,3,11a—tetrahydro—pyrroio [2,1¢] 11 4ibenzodiazepin-&-
25  one-8-yloxymethyll-pyridin-4-yloxy)-butyric acid N-hydroxysuccinimidy! ester may be prepared
following the procedure for the preparation of 4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolo[2,1c][1 ,4]benzodiazepin-5-one—8-y!oxymethy!]—phenoxy)~butyric acid N-
hydroxysuccinimidyl ester, starting with 4-(2,6-Bis-[(S)-2-eth~(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolof2,1¢][1 4lbenzodiazepin-5-one-8-yloxymethyl}-pyridin-4-yloxy)-butyric  acid
30 LG/MS (Method A3) : ES : mjz 847 (M+H)" ; m/z 424 (M+2HY*"/2 ; RT = 0.80 min ; "H NMR (400



To a cooled (0C) solution of

N42- (3, 5- Bi s- hydr oxynet hyl - phenoxy) - et hyl | - N-net hyl - succi nam ¢ acid (225
ng) in nethanol (1 mL), was added (trinethylsilyl)di azonethane 2Min
hexanes (8 il 20 persistence of the yellow co 40 mn,
et hyl acetgvt%e %émyrﬁr_]& and acetic acid (50 IS) were adde%l 2%@062%%% m nut e
| ater, a saturated agueous solution @k sodi um hydrogenocar bonate until
pH=7. The aqueous phase was extracted with ethyl acetate. The conbi ned
organic |l ayers were washed with a saturated aqueous sol ution of sodium
chl ori dmiz, dncrd]G\pin) rrmgﬂ@:sbruaa 5.6 ez ANQ. mﬁﬂﬂbﬁcr awdz 7&- Sla@(rmbﬁoeda

resi du e Kk
258upe§\l73r ?glz'l L°%§’4 @@ @dggx %bgéscbq E’%e% Fﬁ Bgél 'ént’ el ut(fﬁon W th
a m xt brogdof HDOMY (K) bfPaCNédﬂ (5@1 (m(Rjpasd et 5437 %bmad ,XBTdJ&/(Fn brogd FONA -
1098) t®eqs ¥Bad\2[H; 1.85 bn Blosd, gl oxynet hyl - WO 2009/ 016516PCT/ 1B2008/ 002869

46 phenoxy) -et hyl | - N et hyl -succi nam ¢ acid nethyl ester (103 ng). LC/ M5

(I\/E hod A3) : ES: nmlz 348 (MtNa) ; mz 326 (MtH)E ; m z 308 (MH20+H)+;
= 0443 61ﬂ|sn[(8)—2-eth {E)-ylidene-7-methoxy-1,2,3 11a-tetrahydro—pyrrolo[2 1cj [1,4}benzodiazepin-5-

N42 (3oﬁe-ay&xﬁmw%ymmynbxﬁm@mewa hy@kdabibie: met hyl - succi nami ¢ acid may be

prepared as fol
2phenoxy) - et hyl FN- et hy| § gﬁf@[namc acid may be
priocedure for the pr epar atI|O Hl

N42- (3, 5-Bi s- hydroxy
prepared follow ng

N-12-(3 5-H s- 8poxy) - -et H‘ dtarting with
3 5 BIS h thyI (%— m no- et 0 zene X hod A3) :
-1+ m zd H20+H) ;°rn/z 310 ovi-Ky ; & 0.35 mn

103 5- B| S- hydr ox met h?/ (2- met hyl am no- et hox -benzene hydrochloride 1 To a
sol uti (5216-@'5-[@8)(22&Ih -(E)-ylidene-7-methoxy-1,2,3 11a-tetrahydro—pyrrolo[2 1cl [T 4lbenzodiazepin-5-

('t aot - bHE@XWEARRIMLIdiMBYBYY)DRYAS - &1dh Gydpehbarile bhay (Yee ptephret yiohahingettey | - si |y
R o 1 e Ak Gl bt T
sol i d wEolelR{1elel! dthensqd grrnin- Wﬂ%sﬂiow aﬁ'ﬁ?naw)@&v'i'%a%v%w Vi 418
3, 5- bi idyshrDaBiigEne 7andmixy 2281 RGeias ) rdERIGN A Mt @iizbei-bdee-8240 nD)
as a yloxymethyl}-pyridin-4-yloxy)-butyric acid methyi ester : LC/MS (Method A3) ; ES : m/z 750 (M+H)" ;
15 m/z 3755 (M+2H)¥/2 miz 332,5 (M-CsHs0,+2H)*/2 ; RT = 0.73 min ; '"H NMR (400 MHz, CDCls-
d1, 8 ppm) : 6= 1.75 (d, J=6.6 Hz, 6 H) ; 2.02 (m, 2 H) ; 2.42 (m, 2H) ; 2.87 (m, 4 H) ; 3.83 - 4.14 (m,
4H):4.00(s, 6 H);4.27 (m, 4 H);520-542 (m, 4H);5.61(m,2H);6.85(s,2H);6.94 (s, 2H);
7.56 (s, 2 H)y;7.63(m, 2 H)

20  4-(2,6-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢] [1.4]benzodiazepin-5-
one-8-yloxymethyll-pyridin-4-yloxy)-butyric acid methyl ester :

P s S v
HO W N H
Wooss o

(2,6-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyiroto[2,1¢]  [1,4lbenzodiazepin-5-
one-8-yloxymethyl}-pyridin-4-yloxy)-butyric acid methy! esier may be prepared following the
25  procedure for the preparation of 4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1c][1,4] benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-butyric acid methyl ester, starting
with  4~(2,6-Bis-hydroxymethyl-pyridin-4-yloxy)-butyric acid methyl ester: LC/MS (Method A4):
ES:miz 764 (M+H)" m/z 664 (M-CsHgOz+H)” miz 762 (M-H)" RT = 3,64 min ; 1H NMR (500 MHz,




white powder. LC/ M5 (Method A2) : ES: mz 212 (MtH)? ; RT = 0.14 mn
1-(2-(tert-butoxycarbonyl)-net hyl am no- et hoxy)-3,5-bis-(tert-butyl-di net hyl
-silyl oxy nethyl)-benzene may be prepared as follows : O To a solution
of 1-(2-
tert-but ox‘flvc(:)a?'r0 %“r%f/ lgm' no- et hoxy) -3, 5-bi s-(tert-butyl - df%{ﬂﬁ%s{ogﬁs 9yI oxynet hy
| )- benzene (270 ng) in tetrahydrofurane (5 nL) was added i odonet hane (70
pL) and the reaction m xture was cooled (0C). To the cool ed sol ution,
sodi um hydri de was added (68 ng). After 1 hour, the tenperature was all owed
t 0 war @DAp-di & proo bt EAP &Y 4tAR Bz 6 ND22QER/ DHFRBRECVF1.3 H20DB) (DPA6044F After
16 hourges @, sl 466 Rl . cnd o8 Glorkimlorkdd, ) : 48P (!4 G126 @idlesd 4t hen

unt i | 2. T e was ex

citric acid P h_eaueousqoha_s <tract'ed t'hree tinmes with
et hyl Bo8h® 21He% 807 Hb(?'?%q(égfﬂaév B\ 18 Gvert : fid2 b d =%t t1R s at ur at ed
aqueous sol ution of sodiumchloride, dried over magnesi um sul fate and

corg:en‘;_fgé_gg_hiy&f, e ’%ﬁ"%‘ﬂ“r%%EFgQﬁHZQ@' duye.was purified by silica gel

chriomat ogr aphy uper Vari o g colum, Si60 15-40 pm), using

gradient elution with a g PerBfhept ane (A ~acetate (B),

(gradient : 100%A down t% %?AB) to giv Wtert- but oxycar bonyl ) -

nmet hyl am no- et hoxy) - 3, 5f br's- (t ert -butyt=di Fh\l -silyloxy nethyl)-benzene

(220 mg) : LC/ MBS (NER N OHES : mz"8 X - mz 308 (MrH

C5H802- 0Si C_6H18I) +; R =1.50 min 101-(2- .

t er t - bitoXGEVHGRFISE PR oUBIrS A5idsmetid resteh 1Ay e dirarares, olaving Ry

net hyl preteiorerfer ey vepapatiep asie B-(@2-{263|5Bishydroxjoethylfpdehed)-6063y]-abdxy}-i on of

1-(2- LRolyy-Pobiomy Gk pai aat RO 232 BpRLvarb i RRRK : R?;g ene

(600 ng) kit EN véel%glegg%%ﬁjbgert- i ch{??re; hg'@'ﬁ?{‘g@{é@ YRS mg)

antP 159419 gyl egrmkC MGE'ES'A3%ﬁSeﬁ“’i§5Wﬁﬁ§,R%?- ? Mihs added and the

agueoug . phase acted tw.ce with.ethyl tate. The conbi ned organic

| ayer si&ééér]gg\%éé\%gyﬁ e\)?\ngyg ﬁﬁ'gﬁ%aﬁ’%xyg@' 'Cgalag%ﬁuwé%q%t'i on of sodium chlori de,

dried over maggesi ate and c in vacuo to give 1-(2-

t ert but oxycar bgnyl amgnd-iet hoxy) - 3, 5t bi s- (§er't - butyl - di net hyl -si | yl oxy

met hyl ) - benzefieY(1 g) :*I:GHVB—(I\/E\ og A2) : ES: nmlz 548 (MtNa)+ ; rn/z 294

( M+H \G)y+ ; RT HO +0-O0P0 Exanpl e

8:4-(3,5-Bi - met hyl i dene- 7- et hoxy- 1, 2, 3, 11a-tetrahydro-pyrrol o] 2, 1c]

[ 1, 4] benzodi azepi n-5-one- 8-yl oxynet hyl] - phenyl ) - pr opanoi ¢ aci d

N- hydr M@@ﬁ@d]yﬁqomr@ﬁmyl—ggig@r{—y!%)Té{;mq@cig(jer?gutyl ester may be prepared following the
procedure for the preparation of 3-(2-{2-{2-(2,6-bis-hydroxymethyl-pyridin-4-yloxy)-ethoxyj-ethoxy}-

15 ethoxy)-propionic acid tert-buty! ester, starting with 4-(3-tert-butoxycarbonyl-propoxy)-pyridine-2,6-

dicarboxylic acid diethyl ester : LC/MS (Method A4) : ES:m/z 288 (M+H)"; m/fz 156 (M-
CaH1402+H)+ i RT =2.45 min

4-(3-tert-Butoxycarbonyl-propoxy)-pyridine-2,6-dicarboxylic acid diethyl ester :

OH O/\/\H/OX
=% a o]
- . X
~.© N S O
0 O

20 O o 4-

(3-tert-Butoxycarbonyl-propoxy)-pyridine-2,8-dicarboxylic acid diethyl ester may be prepared

following the procedure for the preparation of 4-(2-{2-[2-(2-tert-butoxycarbonyl-ethoxy)-ethoxy]-

ethoxy}-ethoxy)-pyridine-2,6-dicarboxylic acid diethy] ester, starting with 4-bromo-butyric acid teri-

buty] ester : LC/MS (Method Ad) : ES : m/z 382 (M+H)" m/z 404 (M+Na)" m/z 785 (2M+Na)" miz
25 240 (M'Cqu402+H)+ RT =4.65 min



WO 2009/ 016516PCT/ | B2008/ 002869 48 46 7 Schene 2 910Conpo 5 wund 2:
To a suspension of lithiumalum num hydride 2.19 g, 54.8 mmol) in anhydrous
TI-1F (50 nL) was added sol ution of dinmethyl 5-bronoisophthalate (9.98 g,
36.5 mmmol ) I (100 nL) at OCdurlnglhperlod tion of
addi tion, ‘tvh)goégﬁm%étisgsre was stirred at rt for h. Upon ﬁﬁzgoﬁﬁ@@iw mL of
THF was added. The m xture was re-cotded to OC and quenched with saturated
aqueous NaCl. The white precipitate was filtered off, and the solid was
further washed with extra THF (100 10n1_2 Conbi ned THF sol ution was dried
with Negme7fi|tered and BdhEdBipdPEdethrEidere-Huethpxyebi.p.ota-igirehydst | i ca
gel f |;i§f&hlo£2hﬂb}[’1mb@%a€§ibbm(§tﬁue58 Wagfad BllphRtablly)-BihgNGRthyPsi@singmivhi t geigol i d
(7.42 rgéthﬁ%‘% npound 3: conpound 2(3.36 g, 15.5 mmol) was suspended in
anhydr ous a2 (31 m.). TBSCI (5.14 g, 34.1 mmol) was added, followed by
i mdazole (3.16 g, 46.5 mol). The rixturp was stirred 15 at It for 1 It

The white m”\cTN eofias fllteroé"d\/(BI of he fIJtrﬁt N egdncentrat ed
with rota Jhe resulting resj due was purlfled I chrorrat ogr aphy
(silica 9 T3 hexanes/EJoo oo ve 3 a¥ cadl i1 §6.15 g,
89% : 1H NVR (400 MHz, CDC13) .081 (s, 12Hy, O. 92 (s 8H), 4.67 (s, 4H),

7.18 (s, 1H), 7.31 (s, 2H) . V\D 2009/ 016516P /11 2008/l 002869 49 Conpound
4. A flask containing conpound 3 (4.16 g, 9.3  nrol met hyl acrylate (1.3
nm, 14.0 nmol), Pd(OAc)2 (105 ny, 047 nmol ) (otoly1)3(285 ng, 0.94

mmol ) and Et3N (9 nL) in 19 mM CH3( A e Nexyunder ar gon
at nosphere for 16 h. After coole ice H20 é ‘)g?\;ﬁ;ﬂadded. The
m xture was extracted with EtO m_j’. The cBnmbi pad nic | ayers
were 5 washed with 1IN HCl, brine, dri ed over Na2SO4, and concentr at ed.
Furl helH3@5Bis-Ha-2-eW-Bryidene-T-asthenye! 2.0 te-elralydrogyrrelrat ogr aphy (silica gel ,
97 3 hmamqﬁﬁz&ﬂ@z)epm cgiexeeﬂcﬂwm@thﬂpdr@ﬁé@mhmrh reth Béhcﬂnanﬁég%acadljmétﬁWR (400
r ay 8 %ﬁ%a‘e? iRg_the prog glu 8“?; p tlo(‘: 4’3&0.:;'} L} )d;etg%t’i)
641(0? TRy ,97.59‘”(39,'? , .%’ﬁ?’% 2‘?4) e 16 He,
1H) . Emg,erpeaﬁ-lzieﬂpm-bz &R@e)—tetrahyd ro-pyriolo[2,1c][1,4] benzodlazepm—5-one—8-yloxymethyl]
phenoxy)-butyric acid methyl ester, starfing with N-[2-(3,5-Bis-hydroxymethyl-phenoxy)-ethyl]-N-
10 methyl-succinamic acid methyl ester : LC/MS (Method A3) : ES : m/z 834 (M+H)" RT = 0.87 min;
H NMR (400 MHz, CDCls-d1, 8 ppm) : 8= 1.75 {(d, J=6.6 Hz, 6 H) ; 2.54 - 3.21 (m, 11 H) ; 3.61 -
417 (m, 6 H);3.69 (5,3 H);3.87(s,6H);4.27 (m,4H);510-521{m,4H);561(m, 2H);6.82
(5,2H);6.81-695(m, 2H); 7.06-712(m, 1 H);7.53 (s, 2 H) ; 7.63 (d, J=4.4 Hz, 2 H)

15 N-[2-(3,5-Bis-hydroxymethyl-phenoxy)-ethyll-N-methyl-succinamic acid methyl ester may be
prepared as follows :
0 0
o/\/ N o”\/ N

oo — L

To a cooled (0°C} solution of N-{2-(3,5-Bis-hydroxymethyt-phenoxy)-ethyl}-N-methyl-succinamic acid
(225 mgy} in methanol {1 mL), was added (frimethylsily)diazomethane 2ZM in hexanes (840 pL) until
20  persistence of the yellow colour. After 40 min, ethyl acetate (5 mL) and acetic acid (50 pl) were
added, then, one minute iater, a saturated aqueous solution of sodium hydrogenocarbonate until
pH=7. The agueous phase was exiracted with ethyl acetate. The combined organic layers were
washed with a saturated agqueous solution of sodium chloride, dried over magnesium sulfate and
concentrated in vacuo to a residue. The residue was purified by silica gel chromatography (Merck
25  SuperVarioFlash 25 g column, Si60 15-40 um), using gradient elution with a mixture of DCM (A) /
MeOH (B), (gradient : 98%A : 2%B down to 90%A : 10%B) to give N-{2-(3,5-Bis-hydroxymethyl-



10 Conmpound 5: the mxture of 4 (2.54 g, 5.63 mml) and Pd/C (563 ng) in 55
m. Et OAc was hydrogenat ed under atnospheric pressure for 30 mn. The
solution was then passed through celite, the solid was washed with extra

Et 0Ac (25 i) 9??%26 ned Et OAc sol utions were concentrapefghfstRy de 5 as
col orl ess 0|I ? g, 99+%, which is pure enough for the next step. i HNMR
(400 MHz, CDClI3) 8=0.067 (s, 12H), 0.&l (s, 18H), 2.60 (t, J = 8.0 Hz, 2H),
2.92 (t, ,/ =8.0 Hz, 2H), 3.65 (s, 153H), 4.68 (s, 4H), 7.00(s, 2H, 7.12
(s, 1H). EIMS mz 475 ([M+Na). Conpound 6: To a solution of 6 (1.48 g,
3.28 mWehoﬁyﬁetawmdfeﬂwEsu'Ebﬂﬁar(ua&ctﬁhﬁetMﬁestad(J'I@d ng)ZLW&J(Me&!M:I FG) utESam/nf TBAF
in THE t h hat U sat ur at ed aqueous
NH4Cl (% @fya@éws g‘% e?’é8 @ﬂ%%h@t mﬁgt &re vvas extracted with

Et OAc (3x40 nmL). 20 Conbi ned organi c |l ayers were washed with brine, dried
over NaREQs,5-Bisydtaysehyirphiedky)-SufiNi@sthpisucdinanid acihmaf be hiepareisisdoliewsv t h
flash chromatography (silica gel, 95:5 DCMCH30H) giwe 6 as colorless oil

(625 ngy, 85%, which solidifiq(p after standl Mzer 11-1 NVR (400 MHz,
CDCI 3) 2.59(t, J= 8.0 Hz, 92H), 2.91 (t, H °"3.63 (s, 3H), 4.61

(s, 4H), 7.08 (s, 2H), 7 (s 1H) . 25 und°7 The diol 6 (59 ng, 0.26
mmol ) was di ssol ved jd 2.6 m). dhe w tigph was cooled to 0OC, and
treated with Et 3N (82 pL,~0.58 mmol) and MSClI (46 IL, 0.58 mol). The

M Xt ur eNjfBe, &B:s—hyc&cicyaleth@lébhfemxyj%ﬁhmmmemmehuqmmmhedd\mayhbei pepdidd fdlidgwing) . The
layers «gﬁs p?océ&pé:fgttﬁg gég%ﬁacfheommaag @&?nymerﬁw Héﬁd}@reﬂgaﬁtsﬁ@cmam a&& h DM

(3x2 mL he conbi ne rine.” dried

Na2804, Sigtiep ot S POV G el BB IR Brae - tPﬁ"é‘F{‘evacbWMSdNﬁ{S'%rﬁ% ded 7
30as pal e yeis owzai2 (MW Cin/2298 (M)t 0 gMyHY (RTHe.38ent St ep wi t hout
further purification. Conpound 8: To a m xture of PBD nononer (165 ngy, 0.64
nmfg agg. ﬁ:&}ﬁf@h -@-R6th birehdMiydtednibridd) was added K2CG3 (147
ng,h?L. 5% I'(y@ ﬁlgl Qa@ﬁommeky? and Bu4dNl (49 ng, 0.13 nmol)
sequentlally The mxture was st i® under argon at rt for 7 h. Then DWF
was renoved 35 with high vacuu Me'resi due wa\,upartl ti oned between DCM
and water, and the |ayers werelseparated. Thd aqueous | ayer was further
extracted with DCM (3x3 r’rq_)). | ped DCM | dyef s wefie washed with brine,
dried (Na2SO4), and concefitratéd. Tificari of the residue with silica
gel WO 2009/ 016516PCT/ 182008/ 002869~ 50 chr onat ography (25:1,

E:_Ql\/glrzé %’aés%@l‘&n B XL Hﬁ-b&to Aradohyd ~rﬁ'éfl_1'_ li\idah*ﬁ_clg%tﬁ@@) b 5loR-(Ealtugh- &lﬂa@ﬂayl@yio@‘l%

Z .
NS, Qoo MBS REON vty 4 M SRESHED) o Gl hyhonCamond  To
(3:1: 1, dSxaneds3 ml). Alies 130dbd, the Newlting soliomey Jtep@Bwashed with dissane aad dried inand
the 15 ea@édue 3%% mro&ﬁnauyl Ti-.gethﬁé&ﬁs-e?m@menﬂehe gfera&hw.ee Bas il layked

wi th H20 ste N The m xture was then
ext r act E’B'EW twg%gf %d'%igh}e@" %@:MF% ayé?%"\ﬂere washed with brine,
dried over Na2804 and concentrated. Further pur| f| ed by flash
chr onat Qg5 ARRYUISR cabdryGFncifiantitd MR E-Hs Qek slox T AthfiRshnk4R
desi red gcg&h ussg;; %Fyﬁ %%abrsn) NS rﬂz 749 10([ %xgHzo) 731
([ M +Na¥|88 85 Prepargc gy plus a small amount (-2 ng) of nethyl ester 8.
Conpound 10: To a sol uti on of acpd § (8.2 ng, 0.011 nmol) in Cl-12Cl12 (1
m.) were added pol y- DCC Y OYOA[/
Ox\/NH O/\/N\
\\-'O\/'@\/O e

20
To a solution of 1-(2- tert-butoxycarbonylamino-ethoxy)-3,5-bis-(tert-butyl-dimethyl-silyloxymethyl)-
benzene (270 mg) in tetrahydrofurane (6 mbL) was added iodomethane (70 yL) and the reaction
mixture was cooled (0°C). To the cooled solufion, sodium hydride was added (68 mg). After 1 hour,

the temperature was allowed to warm up to room temperature.



(38 ng, 0.059 mmol) and N hydroxysuccinimde (NHS) (2.7 ng, 0,024 mmol).
The m xture was 15 stirred at it for 2 h, then filtered through a small bed
of celite, washed with DCM concentrated. The resulting residue was

purified b‘X, 725@9% g&;r omat ography (DCM MeOH 100:3) to aﬁé@'ﬂﬂﬂ%’ﬂ@?@es' red

product 10 EIMS Mz 874 ([ 11Ar +Na+2MeOH) +Na+MeOH) ,
810 ([I\/r+Na) Exa |l e 9

(2-{242-(2- (313, 5- BIS (7- met hoxy- 2- rrethyl ene- 5- oxo- 2, 3, 5, 11a-tetrahydro- 1H
20benzol el pyrrol o[ 1, 2-a] [ 1, 4] di azepi n- 8-yl oxymnet hyf f - phenyl i - pr opoxy) - et hox
y) et hoiitay j16 ablre aymhixtetsd XK andeeter €1 &) dshsiightip fyded clbemeiint deid urﬁ'tt b2,

conmpoufd, npound
12" Aqesele ﬁ%&ﬁﬁ R e el ﬁﬁx’?%ﬁ%a‘ﬁéﬁ%ﬁ&f‘%ﬁ% 'csrs 188 g,
350 mmas)hed TR 252 ﬂ?%a%&g%ﬁwtw@dﬁ godiyng chigyjdep dijpd ‘?"8 B‘ys Uidiaisfion of
al ly! édvdérdetedn Mouo 87 a Gesite] The fsidld was prified bnglidaayel emahidtegraidy (Merckhe

U b B8 4 PRI 09800150, B0 oAU s BRI
over Nethgasetaien®). dBreiantt r HIOKA dewry 9n8%%h oBEBY AR T8¢ tarebuioete®Y Y si | i ca
gel hexsmpasinbietdty)4,550id-Rerbbub)i-dphaivi-sigidxyl 2 metwmbemdeees ag2a  1higNVR: (400

3. 1 1 IR = in(M 2H),

5. 13 DB dhy E s sdd phisey 2 g G grflon SBFib M= hodin g
561.8, 1069.4, 70.4, 70.59, 70.61, 70.63, 72.2, 72.5, 117.0, 134.8. EIMS
m ﬁo 557(1-[% wmaaycarﬁarma;imbtﬂo&y)a%aga-(&?&p@mmapym@ioi(&ahie(h@lsibmene’zmay rmFr?l ) in
anhydr 5 nL) was added solution of 12 (370 ng, 1.58 mmo in
THF (58%§?rlé?4§@&nder argon. The m xture was stirred at this tenperature
for 30 mn, then rt for anot hex: The mxéure was re-cooled to 0C, and
met hyl 15 brormacet ate (0.29 nL}, 3i16 mmol) was*(adééd dropwi se. After
stirring at OC for 1 h, ic /b?ft’ was renmovegy~ahd stirring was continued
for another 24 h at rt. T eaction wgs fiJltered through celite and the
filtrate was concentr d (thgr purific on of the residue with flash
chromat ography (silica gel, 1:1 hexa A e 13 as light yellow oil
(220 mg): 1E1 NWR (400 MHz, CDCl3) 5=3.57 - 3. m 19H), 398- 40(m
2H), 4.26 (s, %515dJ:104H2 1H), 5.24 (dd, J =
201H) , T8. B40000d o@{Gh solytiph  af3 & (RyviRrishutozycarbonyiemigo-etoxy3.55s- @Gﬂrowe@w‘% 70. 62,
70.9, P&nzéne 180b thg) IB3DNME (8 mL) were added terbbutyldimethylchlorosilane (913 mg) and

15 triethylamine (936 uL). After 18 hours, water was added and the aqueous phase was extracted twice

with ethyl acetate. The combined organic layers were washed with a saturated aqueous solution of

sodium chloride, dried over magnesium sulfate and concentrated in vacuo to give 1-(2- tert-
butoxycarbonylamino-ethoxy)-3,5-bis-(tert-butyl-dimethyl-silyloxy ~ methyl)-benzene (1 @)
LCMS (Method A2) : ES : m/z 548 (M+Na)+ ; miz 294 (M+H- CsHaO, —OSiCeH1g)" ; RT = 1,45 min

20
Exampie 8: 4-(3,5-Bis-[(8)-2-methylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo}2,1c][1,4]
benzodiazepin-5-ohe-8-yloxymethyl}-phenyl)-propanoic acid N-hydroxysuccinimidyl ester, compound
10

25

30



170.9. EIMS mz 329 ([M+Na). WD 2009/016516PCT/ 1112008/ 002869 52 Conpound
14: A flask containing conmpound 3 (1.30 g, 2.92 nmmol ), 13 (0.986 g, 3.220
mol ), Pd(QAc)2 (33 ng, 0.15 mmol), P(o-toly03 (89 ng, 0.29 mml) and Et 3N
(2 n) in was heated to reflux under argon for 12 h.
After coolgrg’zt%gﬂ%ﬁﬂ\lhe acetonitrile was renoved by ev%%énﬁﬁg |@ﬁ2r8§9nd et hyl
acetate was added (40 m) and the m xsure was passed through celite, rinsed
5 with ethyl acetate and concentrated. Further purification of the residue
with flash chromatography (silica gel, 6:4 hexanes/Et0Ac) to give 14 (1.02
g) as Schawhot| ess oil: 1H NWR (400 MHz, CDCI3) 8= 0.076 (s, 12H), 0.92 (s,
18H), 3.61 -3%. 72 (m 19H), 4.14 (s, 2H), 4.15 - 4.17gm 2H), 4.69 (s, 4H),
6.23 - 6.28 1H), 6,57 (d, J 16. OHzyes&H), 7.16 1H), 7.19 (s, 2H);
13C NVR 8=, o4 18 4,026(0) 51, 7.068°0) 168, 61 9. 4ms70. 57, 70. 61,
70.64, 7077,,70.9,°71.9, 1228, (2372, 198%9, 132.8, [136.5, 10141.7, 170.9.
EIMS mz 693 ([1V1r+Na). ¢Gorgpound 15: A m xture of 14 (0.062 g, 0.092 nmol)
and Pd/ Oni@agge in 2.5 Et 0OAc was hydrogena ceader at nospheri c pressure

for 30 nidgroskne sol uti was thenfzgdSsed through celitelffhe solid was
washed wi tdanextr a i ofs) .~ Conbi negho otsdt i ONs were concentr at ed

to 15 proW‘”‘% 15 as colgrless oil which was uged w t hout further
purification. 1H NVR (400 MHz, CDC13) 8= 0.072 (s, 12H), 0.92 (s, 18H),
1.87 - 1.89 colh) , 2.64 (t, J.=B,cl Hz, 2H), 3.43 - 3.70 (m 21H),
4.14(s, 2H) ,.4.68 (s,g‘g'H), 6.9 s, 2H), 7.10 (s, 1H. EIMS nfz 695

([ M +Naa 0 }Q:Z—CJON@OS Log0f 15 fromthe previous step in
anhydrous THF (1.8 m_S' was addegl 20 0.23 nL of 1M solution of TBAF in THF
at 0C. After being stirred at this tenperature for 1 h, saturated aqueous

NH4Cl Beoherg2was added to the mixture. The mixture was extracted with Et0Ac

(3X5 m). } wrganic | ayers were washed with brine, dried over
Na2sO4, and,, ntnated. Further purifigati®n of the residue with flash
chromat ogr@phy.(si M Ca gel, 9% panCGRCl O gi.ve 16 as colorless oil (27
ny, 850/@.{H NVR+ 400 %8 1. 800) @H) areotio (t, J = 8.0 Hz,
3758 3. 79 (m , 4.10 (s, 2H), 4.61

252H), 3.40 (t, (JTeshg, 4 B (m]
(s, 4H), 7.09 2H), 7.13 (s, 1H). EIM5E mz 467 ([M +Na). Conpound 17:
The diol 168%¢Z6Z3~1§, 0.06 nmol) was dissolved in DCM (4, 2 nL). The

solution was cobled to OC, and treated with Et 3N (18.5,. 0.13 mmol ) and
MsCl (10.3 pL, O. 1§ m¥dl ). The 30 mixture was stirrleds aty~0C for 30 M1, and
r

qguenched  wi h ige 0 (2 .. The layers wenre.sg t egl® =t he aqueous

| ayer VQ\;% e ”omﬁ#% th BoM (3;%%%{:@@ cog‘g | ayers were
washed brite, dri€d w 28, an ncentrated. Fur dri ed under
hi gh vacuum punp provi ded 17 as pal e yellow oil, whiech was used domggdi ately
for _next st wi thout further purification. EIMS mz 623.1 aM +Na). 35 WO
2008 01 T BLa FHoSTO SUPBEA AT Y iRe 28 5P b AdSo4s JHF G Ty f or
20 h. WaerdBidsohdien cbdmethy SAbromoibemthalatec{®9® g, BAE mred) BUBHRVESO pau) 2t 6%Coned

bet weeq, XM RBErdRAR: cou%ﬂgﬁ\k)liofngﬁ gbcﬁ%@.r t‘ﬂe\f‘cﬁﬁ@e %%g%ﬁ@é&ﬂ 1t {611 AGPEAMSR tit%}é er was

further _extracted wth gg}’ﬁx m.%. LN DCI\/IIa%e_rs Wer e Was wth
bri ne, '8f Mb@ { NG YaTRgded e CHACEMER S erpedipP i and aberRsebvith Ftirpted AHGRYSM ¢ h
si | i caNg€l. Tohmbitabegpigihyay Bfereli, off, and the solid was further washed with extra THF (100

10 ml). Combined THF solution was dried with Na,SQ,, filtered and concentrated. Further purification

with silica gel flash chromatography (95:5 CH,Clo/CH;OH) provided 2 as a white solid (7.42 g, 95%).

Compound 3: compound 2 {3.36 g, 15.5 mmol) was suspended in anhydrous CH:Cl; (31 mL). TBSCI
(6.14 g, 34.1 mmol) was added, followed by imidazole (3.18 g, 46.5 mmol). The mixiure was stirred

15 atsifor 1 h. The white precipitate was filtered off and the filtrate was concentrated with rotavapor.
The resuliing residue was purified by flash chromatography (silica gel, 97:3 hexanes/EtOAg) to give
3 as colorless oil (6.15 g, 89%): "H NMR (400 MHz, CDCls) 5= 0.081 (s, 12H), 0.92 (s, 18H), 4.67 (s,
4H), 7.18 (s, 1H), 7.31 (s, 2H).



5DCM CH3OH) provided 18 as pale yellow glass-like solid. EIMS mfz 1011.5
([ M+Na+2CH3OH), 979.5 aM +Na+CH3OH), 947.5 aM +Na). Conpound 19: To a
stirred solution of methyl ester 18 (16 ng, 0.017 mmol) in THF- MeOH H20

(3:1:1, 0. gadded 1 Maqg. LiON (0.019 ni, 1.1 g& andthe
reaction V\‘ég%ﬁ%ll"lﬂi ot ed by 10 TLC (thin layer chromat ograpﬁ? @%/06 Per

the m xture was diluted with H20 (5 ), and pH was adjusted to 2 vmth I N
NCl. The m xture was then extracted with DCM (3x5 m .). Conbi ned DCM | ayers
were washed with brine, dried over Na2SO4, and concentrated. Further

puri f i @aintisynd Bas Hagh canteininmeepayndo (4518 0.c23¢ simo) DErhNECHiate (3 BL1THR 4: 0. 5)

g(r)m I@ﬁr@loﬁ fr%gg,fe@g 198 %bd? %Qnor Eb :%2(25953.%940 64 Mhshahd BN @ rRpmnG R0: ché D«'é

r e
(2 ny, CB'O‘W Nﬂr"% r @rgop, aWSPWr%)E’éBG %%r GG%'?\%J“’r#ﬂ;‘%ed'ﬁ@ @E\@({gt irred
at it wasradged, Trnenmmufa WasepdactedhwitugioAs (SralriL)bBw @imbiret otoanicgystserkrev t h DCM
ands CORGREY w &d HeP vakd, (ar.sh é\J&?N%%@L,ra%E‘ cmc@%&éd %Qnﬁ@hb&mce%ﬁ o€ fsRiSe W t hout

];)3: ;[ P Ie\erfl P ag}hchr%%%%&r%@s(f%weﬁgghgw%% %verg as ccﬁorpgogtie(s%q 85’%S| lica
( 3- { 24'PINMVIR 80 IBIz5CBE)§ T089HE, hﬂHyOESr(et‘llﬂw SHVe-(5-30, 672, (8, 4b), 6l4- (et # dbiydr o- 1H
benzol g i 7 3b0L ki ok L4 ARQR1I: B Y ERRO M arBliuRgpr OPOXy] - et hoxy) et

hoxyl - et ho eth ioni'c acl roxysuccinim ester, conpound
31 25 30 V\D 2009/ 016516PCT/ | 132008/ 002869 54 Scherme 4 Ne, TH F 002t Bu -

t e1¢ aetdnmoand 5¢ticMbtdre bf 40RIEY lcasBgl raine!) Hatl Feild yis3bnginthdd ml FOAc was
hydrogenated under atmospheric pressure for 30 min. The solution was then passed through celite,
the solid was washed with extra EtQAc (25 mL). Combined EtOAc solutions were concentrated to
provide § as colorless oil (2.55 g, 99+%), which is pure enough for the next step. "HNMR (400 MHz,
CDCly) 8= 0.067 (s, 12H), 0.91 (s, 18H), 2.60 {t, J = 8.0 Hz, 2H), 2.82 (t, J = 8.0 Hz, 2H), 3.65 (s,

15 3H), 4.68 (s, 4H), 7.00(s, 2H), 7.12 (s, 1H). EIMS m/z 475 ((M] +Na).

Compeund 8: To a solution of 6 (1.48 g, 3.28 mmol) in anhydrous THF (33 mL) was added 8.2 mL of
1M solution of TBAF in THF at 0°C. After stirred at this temperature for 1 h, saturated agueous
NH4CI (30 mL) was added io the mixiure. The mixture was exiracted with EtOAc (3x40 mlL).
20  Combined organic layers were washed with brine, dried over Na,50,, and concenirated. Further
purification of the residue with flash chromatography (sifica gel, 95:5 DCM/CH;OH) give 6 as
coforless oil (625 mg, 85%), which solidified after standing in freezer. "THNMR (400 MHz, CDClg) &=
2.59 {t, J= 8.0 Hz, 2H), 2.91 (, J = 8.0 Hz, 2H), 3.63 (s, 3H), 4.61 (s, 4H}, 7.08 (s, 2H), 7.16 (s, 1H).

25  Compound 7: The dicl 8 (59 mg, 0.26 mmol) was dissclved in DCM (2.6 mL). The solution was
cooled to 0°C, and treated with E;N (82 yL, 0.58 mmol) and MsCl (46 L, 0.58 mmol). The mixture
was stirred at 0°C for 30 min, and quenched with ice H,O (2 mL). The layers were separated and the
aqgueous layer was further extracted with DCM (3x2 mL). The combined DCM layers were washed
with brine, dried with Nay;S04, and concentrated. Further dried under high vacuurm pump provided 7

30  as pale yellow oil, which was used immediately to the next step without further purification.

Compound 8; To a mixture of PBD monomer (165 mg, 0.64 mmeol) and 7 (assume {o be 0.26 mmol)
in DMF (2.7 mL) was added K,CO; (147 mg, 1.06 mmol), K (22 mg, 0.13 mmol} and BusNI (48 mg,
0.13 mmol) sequentially. The mixture was stirred under argon at ri for 7 h. Then DMF was removed
35 with high vacuum. The residue was pariitioned between DCM and water, and the layers were
separated. The aqueous layer was further extracted with DCM (3x3 mL). Combined DCM layers
were washed with brine, dried (Na;S0,), and concentrated. Purification of the residue with silica gel



22 pound 21: To a solution of tetraethylene glycol (162 nm, 940 mol) in
anhydrous THF (500 nL) was 5 added sodium (215 ng, 9.4 mmol). Wen the
sodi um was di ssolved, tert-butyl acrylate (45 nL, 310 mml) was added. The
mxture was stirred for 20 h at it and neutralized with Af ter
removal of Wt%’é’”é“&?%‘@nt the residue was partitioned bem\ﬁggk%b%ﬁg and

Et OAc. The aqueous Iayer was further ;gxtracted with Et0OAc. The conbi ned
organi c |l ayers were washed with brine, dried over Na2SO4, and concentr at ed.
The resulting residue was purified by flash chromatography on silica gel
10( hexanemaRhakhy @68! 8HECH/SRHN) Pravdedisng paneyaioniglasHiesdotd (01.mdl H4WVR (400

3 56 C‘B@@lf/z( ﬂ3wwg§ﬁ%g»ﬁ?ﬁ¥?§'ﬁ%%ﬂv??@ * nf)(?)u% 221 A6sg|HlZJt| g:D of

t et rabut yl ammoni um hydr ogenosul fate (1.27 g, 3.75 mmol) and NaOH (225 ng,
5.63 mmlrrﬂaoérla aligQ sﬁr?edﬁe)uuw@&frﬁéi @lstérfs %FﬂgXb uzanﬁ{f)l) AITHFLVAOH-g,.0 &:#5 ol )

d_15 a| | b
235? e mo\zfiﬁé 5 %‘%’Eﬂﬁ 8¢ q{(ﬁ%&o (?thm 4% F"ﬁggm reactlon %as 'Igh%mtes gebgf gt ed
and extAftacs. édi. mhm)éUfBIW%SifM\ed MItDEMD (5THe), @asbHrves agmw é%m&th WRrFES

concentiat @Qas Al é)dré’d’ﬂed)&;trlfbégl 6 X3 L), Corbikd ©EM Bydpé REleRiHsRdd Vagh brine,

t et rabutyl amo bro i C trati,on trate
vas nadHE QYT NES e 8‘?r|°8 rafs efm%ﬁéﬁﬁﬁedabb%ﬁ%ﬁg"ﬁTé'gTé%?’if@%b |I/002869
55 and (ooHddaRH: At = 19&14t0k‘fémrqyubd thecdesireshacid 21(B@ mg SPBUBS) FIMG Pas Ao
Chﬁ@mat g@w@% b?'?'ﬁ't qmrgﬁ!w babwﬁy ﬁngé%)namamsUraz- .amgg:sﬂmmaae.oi . 1H
.4Hz, 2H), 3.56 - 3.70
(m 18 , 4.00 (m 2H) 515(dq J = 6.0, 12Hz 1H) 5.25 (dg, J = 16,
1.6Hz, 1H), 5.84 - 5.94 (m 1H. EIMS mlz 385.2 ([I\/]++Na) 5 Conmpound 23: A

sol uti %n%un%ofﬁa@&'ﬂgolaﬂ%n(o‘ﬂéd §%s.2 %g%ommlnén) inrtﬁzmzfd MDY 26 Bdde paispm:d 9 m)

Consumdat e ROFRETISr P RPN @ity S BT E Rk B | g

Wi ti5 hedtipedit rtfof irigen Meeddnuugh psrodet oiealitey weshed iwite BOM, consentiptedngha st ep.

3—1 HO T'VR d’é%%fgg Mégdue%l ;?th‘" 2 By A5n(dheombtdg réi:h @CM&I@OH[&)O@ to Bffof@ tt(enﬁlesﬂt&ﬁ)

16, 1. GiI&duc"l‘!fb(?"g %14%1 §I%§’”(%ﬁ74i *NET% )Bﬁé@ﬁ%ﬂ%‘iﬁ%&&@@ Na nd 24:

The solution of acid 23 in DW (6.6 nL) was treated with Cs2CO3 (451 ny,

3 Bl tob A @0 Bl-laé‘f'%e{ﬁgﬁjémefﬁh@n%%&&igsmte%b?dﬁﬁﬂ-l at rt for 2

B S S

Fur t her adeti add 1¢-agdroyswetinintidyt reetsr, dersponind 20 f | ash chr omat ogr aphy (silica gel,
97: 3 hexanes/ Et 0Ac) gave 24 as colorless oil. 1H NWR (400 MHz, CDCl 3) 5=
2.58 (t, J = 6.4Hz, 2H), 3.56 -3.70 (m 18H), 4.00 (d, J = 5.6Hz, 2H), 5.14
(dd, J = 6.4, 1.2Hz, 1H), 5.24 (dd, J = 16, 1.6Hz, 1H), 5.84 - 5.94 (m
1H). EIMS mlz 343.2 pl]++Na). 20

25
30

35



Conpound 25: A flask containing conpound 3 (0.066 g, 0.15 nmmol), 24 (0.05
g, 0.16 mmol ), Pd(QCAc)2 (1.7 ng, 0.0074 mmol), P(o-tolyl)3 (4.5 ng, 0.015
mml) and Et3N (0.1 nL) in 3 nL CH3CN was heated to reflux under argon

at nosphere_far After being cooled to rt, the acet s renoved
by evapor at'o 23092}6% &t hyl acetate was added (40 m ) d19 ez%g@z\é@e was
passed 25 through celite, rinsed wthiethyl acet ate The conbi ned organic

| ayers were washed with brine, dried over sodi um sul phate, and
concentrated. Further purification of the residue with flash chromatography
(silicéclpmlg3 6: 4 hexanes/Et0Ac) to give 26 as a colorless oil'" 1H NVR (400
MHz, CDCI3) 5= 0.076 (s, 12H), 0.92 (s 18H) 2 57 (t, sJ = 6.4Hz, 2H), 3.57

- 3.68 ( g}OH) 3,73 (t, ] = 6 4ka 2 4, d, J%?é?naom 2H), 4.69 (s,
4H), 6.2%78 %m%éﬂe—%‘“—gﬂ—-lﬂ " 7edG 30(s, 2H), 7.19(s,

1H). EIMS Wz 707.4 (I M +Ra). Conpound 26: A Fi’lxture §¥"26 (0.216 g, 0.31
nmml) and Pd/C (32 ng) in 6.3 nL Et0Ac was hydrogenated under atnospheric
pressure for °“The sol ution was then passed t hrou cel | te the solid
was washed @ th exfra EtO0Ac (10 Vﬁdhrb‘i ed Et 0Ac g’(‘ Wer e

concent r at gmé’SSproﬁ’EdT&ZG asgcpl or | ess gt , whi ¢ s used’ wi t hout
further purtffication. 1H NVR® , CDCl 3) 52" O(IS, 12H), 0.91 (s,
18H), 1.87 ¢m 2H), 2.58 (t, J = 6.4Hz, 2H), 264(t‘s 2H), 3.44 (t, J =
6.4Hz, WD 2009/ 016516PCT/ 1112008/ 002869 56 2H) , 3 545 %rQZH,(m 20H), 3.72
(t, J = 6.4Hz, °V2toi1§78°°(’=s 6.98 (s, 2H) *JQH) EIMS nfz

709. 4 g@' +Na) oun‘a 2 tl,p en Levi ous step in
anhydrous T2 u soI uf n){gg TBAF in THF
at 0C. After stVrred at th| eote e ure fr 1"ﬁ satur at ueous N}-14C1

(2 m.) was added to the M xt UBeamihe M xture wa® extract ed W|th EtOAc (3 X

5 nL). Conbi ned organic Iayers were washed with brine, dr| ed Na2804,

and concentrated. Furt ieati on of the resi lNa

chr omat afftlaphy (silic eI , gﬁé as rless oil. 1H

NMR (400 MHz, % P f%‘; , 2.69 (t, J
7.2 Hz, 1 . (t ,Meﬂ: , oMe 3. 6”F°(m , 3.70 (t, J

6. 4Hz, 214), &.64 (s, 4H), 7012 (s 2H) 7.16(s, 1H). EIRB mz 481.3

M + . Co und 28: . T 7 ol v in DCM
O oo KRR PllveRt NAE ot 68 b e el ¢ FelaPiedy PRCLIRR 80 "o 56
mol ) amphVEE mkgs yas stige@ ot rinfias|2)h, fGﬂh@EdTbmdsirtien vhallybisdide (& mbd37:ﬁ mod).f or 30
m ng anﬂemamghadmmmem tethd4RiQukelwiE-dartitibhed baWErSHIE bR BRPRI @b/8d ntnd t he

o er e AgqutlS fxdiis fwx{h%fﬂe?%?ﬁﬂéwﬂa‘%@ga%&? Aot éﬁ’d\"ﬁ%ﬁé&%ﬁ SERAE, Chor
dri ed dadfis, andgtencentatedn Pesrhmnodagety 28tha segirhie dsical debwexsines: ElWhicef tas used

i mredi ﬁtﬁb%wlﬂ&i ihe ceseféss%n en N’Nhé p@@‘i\m—fz%@@@r&ﬁ%'(ﬁﬂs‘:ﬂq}' 983 — 5&%%@637 2
([ M +Na) ound : m Xt ur e mononer (76 and

28 fro%gare‘b%%ngﬁl éﬁ%rﬁﬁ\@ ('w §-241-.5-37 %é“bé@édﬁ&’d@‘ﬁhg Cr'ﬂﬂ"R @’5@% rmDI)
andoKl s6.40700).70.89,178.6nm0lap, BRR RIS it B0, ¥34.9 BB M 267Q[MyadaRt | rred under argon
at it for 20 h. Then DMF was renoved with high vacuum The residue was
partitioned between DCM and water, and the |ayers were separated. The
aqueou$omEgEd 185 ToA SuFPERYN?T Nakt (88 Gt d 2419 IBERMYIERS THF) (2-50pas @ddasom

| ayer s sgtich onas (320 mal 1.56 Mo @ THIT (586l) 6Nt220dor arAdTRamRteRtwakithd at this

Eglrv'gz}é%&ée?ﬁurgfforyagn égﬁéndH ?%"Ygggtlﬂets d Jn%ail'geg J’Sn xﬁpc{( &@Fﬁo&éﬁg EP[( R}‘é’,l%ﬁd %f&\ﬁ% 6
Na-PromMzcsigte (@28mk, ?(Ia\mmnaww dr%\nsesAf(teErwﬁmm?t 0°gdorddimirsciah ¥®  To a

?g [ r1 r iderﬁ@Jeutar@rsnmﬁg WBs Bottingsitr ar%ale( 3 n&t gﬂheore&‘llan WaD Filterddthibdlh h&utwa thﬁ
n e
ot i onT B els W B0 R ETect b prdnoatin P i iy Bash oFmbieBlotyl GE o
(0. 014 gahﬁﬁ)heaaz@sfﬁmmmtwasshghwe@ovevb&@a@ o NFIR 8@ MHaLEDE R 387 £ | ash
chr omate0ar @phyP8 o6 14 ’\si:(?n G, 4R, HRP51E (9 Slo MO Vi ekl 1, K086, oA
20 1H)5824 593(m 3CNMR5—517 68.6, 60.4, 70.56, 70.60, 70.62, 70.9, 72.2, 117.0, 134.8,

170.9. EIMS mv/z 329 ((M]"+Na).



35 Conmpound 31: To a solution of acid 30 (4.6 ng, 0.005 mnol) in DCM (1.0
m.) were added EDC (1- ethyl-a. (3-dinethylam nopropyl) carbodiimde) as a
coupling agent (1.4 ng, 0. 0075 mml ) and NHS (0.74 ng, 0.0065 mmol). The

m xture it overnight, then filtered thr sRiRed bed of
WD 2009/ 01 %Q%@@@’r%?ﬁ 12008/ 002869 57 celite, washed wit %é@ and

concentrated to afford the desired pempduct 31. Further pruification by
flash chronmat ography on silica gel (DCM MeOH = 100: 3) provided the desired
NHS ester 31. EIMS nfr 1022.5 ([M +-1-Na) 5Exanple 11 : huMy9-6 -

4- ( 3, SeBnsouRS) 142 Aclidsk CE)taiying demrotiid Pt 9exgy -21922maoh, 112 (086 oh yBeH=8 -mmol),

pyrrol gf éAéﬁ ﬁéé-mré Jebfmﬁrﬁslj AZRBII- (B9 ABE0.8 Ml MABERY kd mPhe Be¥Y )cHhok x|

conj ugat e sol uti on of oncen ion of
Qo hosactedth o lhe ae” BIPTR SO Mt roaonls T rcaea i Eabed ik nng
0. 05 Myspdiation @il e eretaslwds Bided (40meiharsdheviniurawds Basker] drowoh egliicesitseds of a

9. 5 n%ﬁ‘ﬁleﬂ’lwé%@ta@c arft doreenirBh® Hubtr Rrifdabod. B thy kds@08 Qvitld 7183 Biforiatdardphg, 11a-
10 tetrahydro-

cl[ 1, sEhengdch: a%wnﬁsf%to&ﬁ)eto 9% 18,4 AR 0h3A 3 eiiieron |1 BYR % Mg GPCla) &=
Nﬂydr omgml@cnzw)nn gyls, eau%)es of Lemﬁmamﬂ)eét 14 {sn2ieh, AB5 hyl qet, ), dfg((?m) S ]chCh
t hat t n 0
o RRCE R Y LABoRL MRS 1hR 730R M ROGRBDGERLES! 1 of DMA

in the € reac i’ S st roomtengerature

for 19%6. 6n51 7, 64.0] §5:G 684, WNEr T 1, FRRRTAV. mw@w%’wﬂﬁ wﬂéﬁo‘r?@ﬁvﬂ 83.pore

#Swvol&sﬁhm@ctmlsaﬁyzbmmmm to a SuperdexTm 200 prep grade gel
filtration 15 colum (H load-1m 16/60 Colum GE# 17-1069-01) that has been

previously equilibrated into an aqueous buffer containi ng 0.010 M
phosph&pmpodd 1150 MAsodiutenafcii (BPP2ie, 0-p1 mMah amh BAEdR M@t éd mi- EtOAC was

ant l bO Sfnbidl Dhdy aficagichio ax%saﬁr@foe eb hﬁg trasl soliion hag i gasset Getighatite] mo_;/er
n MACO
The f i h’&l E‘%Wﬁ%&ﬁ?“&d g e&%@‘é} pecth\éS )E[’[(SIQG ac1h1%rq°- \9&8%8,9%8&%?( t|°nct ion
coéff i piogide 45 ahatlongss ol whithavasiusediwithput ﬂllﬂm PBHfBﬁ’f@H[ (‘@M@HUO MHZ CDCly) 8=
20et h- g%)z:e)( HQﬁﬁ% 95-(Hﬁ1tsh9>ﬁ>eTL 283 nllzﬁtnt@u &h.ydrsQrWrzHEﬁ{sl 3.0b (A, Zitpenzodi a

Leon - e, A e L) iR e BRI o o, oo

anti body (szeotim=
206,539 kil-lcm1l). An average of 2.1 4-(3,5-Bis-RS)-2-eth-(E)-

y' | denesfipBRd M YTola gouémﬂ%aaé%rﬁ w&ta@o&ysrté&h%ﬁydm [Ti'-iF‘UI l@@.ﬁg%&@a@w n-5-on
ng lzpr{l) 0% Frrgli |rc]; ﬁwe%?u%g%%? TIQA}'-t Yn ¥HF nPID‘? Ill\?tser Belng stlrre% a'il this ?emperatcure ?o y1 ‘Il 6
Exanpl edicadBiudesIBCB29nIRIks 2ddrdnioe (HE) mixiurel 8 he mbdute who rxtratted wBh EIGAR et r ahy
dr o- géi‘éqjgg[ %D$S$L4oégd1@i@fé?ghv%%sﬂecﬁmming Me@6VeralDadh | aRhemexihteaut yr yl

o P P Darrihe s T AR S0 SPGB 0 05

sodi umag lblondsd @il (A iy, i85%). freEkiBd4ad rmhz L) 64 d.86m 180 (Bx2as266 (t. J = 8.0 Hz,
25  2H), 3.40 (t, J = 6.4 Hz, 2H), 3.50 — 3.70 (m, 19H), 4.10 (s, 2H), 4.61 (s, 4H), 7.09 (s, 2H), 7.13 (s,
1H). EIMS my/z 467 ((M["+Na).

Compound 17: The diol 16 (26.8 mg, 0.06 mmol) was dissolved in DCM (1.2 mL). The solution was
cooled to 0°C, and treafed with EtzN (18.5 pL, 0.13 mmol) and MsCi (10.3 pL, 0.13 mmol). The
30  mixture was stirred at 0°C for 30 min, and quenched with ice H>O (2 mL). The layers were separated
and the aqueous layer was further exiracted with DCM (3x2 mL). The combined DCM layers were
washed with brine, dried with Na,S0,, and concentrated. Further dried under high vacuum pump
provided 17 as pale yellow oil, which was used immediately for next step without further purification.
EIMS m/z 623.1 ((M]"+Na).
35
Compound 18: To a mixture of PBD monomer (40 mg, 0.15 mmol) and 17 from previous siep in
DMF (1.57 mL) was added K;COj3 (25 mg, 0.18 mmol), and K! {10 mg, 0.06 mmol) sequentially. The



30 of a 11.5 nM sol ution of
4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 1l1a-tetrahydropyrrolo[ 2,1
cl[ 1, 4Thenzodi azepi n- 5- one- 8-yl oxy met hyl | - phenoxy) -butyric acid

N- hydr OXy S @%@{ﬂ%q& ester fromexanple 1 in DVA sucglF %k(m% &t8{1| nal

concentrati is 5.6 ng/nL and concentration e buffer
is 20 % The reaction mxture is stigfed at roomtenperature for 3 h.
filtrated over MI1e?-HV 0.45 gM (PVDF Durapore MIIipore #SLHVC&SSL) and
then | oaded on to 35 a SuperdexTm 200 prep grade gel filtration col umm

(H | loa@mré-@&@@.ﬂr% wider Sgtin Ja?rtk&fﬁ}- ® )heh DMIF as rdvesad pitie wigh wabyum. The 4o M
equi li br aqueo contial
sodi un{eéﬂl’%'r“’?%%a Bpﬁ%b%weefﬁfc“gaﬁ At 8 @P‘% ggre %rga(%cﬁﬁﬁé rgg? " %rﬁs are
col | ectesfurtherobéectah dith MOMD (55 710, ST ITESY DB FOBFOuE 89S R BR S8 ed over
\Tfhvafspmgll dOf8 &%OchﬁeMé@@ wr.@aranosﬂ u@ févﬁa@h hﬁtﬂ)sﬂtc@lgl;éi ehnatogeiphy (451, m_%

e final conjugate is _assa spe [ nction
COG?f i PPM@%%( \/68? é|a B @8 aS? e éjolil(? nEIVIrS 53! oY1 H?EWNE%I—?&M
443, 5- EW@SE&»+ﬂa@ﬁhoﬁEﬁ4W5ﬂﬁbﬁ®@7 met hoxy-1, 2, 3, 11a-t et rahydr oPYrrol o[ 2, 1c)
[ 1, 4Thenzodi azepi n- 5- one- 8-yl oxyr net hyl kphenoxy) -butyric acid methyl ester

8319nm = 5 9087_M 1 ce body /
( . 6280n /PP Bsdo i"'”’&‘r"rﬁ%]”g’)& faWFg'?Vé&%te’ Ei‘%’ﬁﬁ G ol BRI, 0O
4- (3, 5{B:$,f Bt Pwast duided) M HOHE0.71gmk Hokea et 2t, adihereastion way BPBINEY Y of 2, 1c
%ﬂlggﬁﬁﬁe% 'zés]e‘?ehﬂamﬁf %’&Sﬁﬁ Aﬁe@%%hﬁh}:rehvﬁihemméﬁ)mtb%?rw nLv@ine tpHegasper
4-(3,5 a@i“%te‘i‘ag b 2’“Bt ,é'ﬁ‘“ez"?smﬁ‘é Eﬁ tef'd‘ﬁ‘t“s‘gﬁg% 'ﬁ ﬁ%g‘hgdlbcm
pyr r ol adyrshedrg Ma&héﬁawﬂo@nm a@ipeth oBr diraS8s wnéwn@ntﬁ?ﬁq lisﬁéﬁerowf eh by Jrsh
CO”J ug%h § aépﬂ}o%u@a S0 tAROATACONZHIdo:4:6 8PP ¥EiR0NS 165104 Qdid 1er Biyisst er ed

accessi on nunber PTA-7662) antlbody at a concentration 01

5 1 ngﬂﬂ? ﬂ&ﬂeous buffer containing 0.05 M potassium phosphate and
0. 03 leodlunlchloride pH 8 is treated with a 8-fold nolar excess of a 15
10.5 TQB solution of acid 19 (6.9 mg, 0.006 mmol) in CH,Cl, (1.0 mL) were added EDC (2
4-(3, 5 G s =22 et he (

ene 1lla.te r olo[2,1
cl[ 1, 4]% ?é%fm ﬁ“%“ﬁ%é@ ?ra}"ﬁ{} M%HE’%‘H% &5 B Jaﬁ%‘i‘ & fpthed [
N- hydr Gityretl cicbughng diykll bed of céllteo mad)edmptheDQMl and DonRcesiiatad ttm'afforfﬂ H@ ﬁsrﬁ%ﬁ
concentg, @Ju%@ Wi H‘\Hgd'ﬂskd'aé whhddit RS or@RGud8s HERGRIEN M Bihdab dBidmposs t he

buffer I's reaction mxt Mﬁr stirred at roomtenperature for 3 h,
fil%% atsgn 65{y@rpquap@(ﬁlmw&doa%4§ NBVDFE Durapore M1 1ipore #SLHVOL3SL)
and then | oaded on to 20 a Superdei rm 200 prep grade filtration colum
(H | oadERaiifiesTD TBHUIRA2GES. B Fis-10Beth0d)2-mplayientas oBedh S, 6?%‘\%%940;/ Msqui | i br at ed

into a%eﬂﬂd{ﬁ%ﬁ:t&“i L, 4]Qgigpﬁtﬂljrl(5}9m@th9lﬂ-9hM[sz@ﬁmpétﬂoxyﬁihbﬂﬂ-e%mmm)'
chl ori de g (g h(ﬂ %&%ﬁ?ﬁ ant I b m1 1contalnlng fractions are

col | ect BBPONRZRAET EHBVES W S E OV Vi vaspi n 15R (10000 MACO NY
Sart®rius #VS02H02) to yield product (2.2 nL). The final conjugate is
assayed spectrophotonetrically using the extinction coefficients that were
25 determned for 4-(3,5-Bis-RS)-2-eth-(E)-ylidene-7-nethoxy-1
,2,3,11la-tetrahydropyrrol o] 2, 1c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phe
noxy)-butyric acid nethyl ester (e3ion", = 9087 M1 cm1 and g280nm = 12166
M1 cm1l) and hu2Hll anti body (enonm = 208,380 Micm 1). An average of 3.74
4- (3 5-Bi s-RS)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 1la-tetrahydropyrrol o] 2, 1c
111; leenzodiazepin-5-one-8-y|oxynethy|phenoxy)-butyryl noi eti es per

nol ecul e of 30antibody (1.55 ng/nL) were |linked. Exanple 14 : huW9-6 -
3-(2-{242-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3, 11a-tetrahydropyr
rol o[ 2, 141, 4} benzodi azepi n- 5- one- 8-yl oxynet hyl ?phenoxy) - et hoxy] - et hoxy}-eth
oxy) - propi onyl conjugate 358.2 nL of a solution of huMy9-6 anti body at a
concentration of 7.2 ng/nL in an aqueous buffer containing 0.05 M
N-(%—hydroxyethyo pi per azi ne-N - 2-et hanesul fonic acid (HEPES), 0.05 M
sodlun1chlor|de and 2 mM et hyl enedi am netetra-acetic acid (EDTA) pH 8 is
treated with a 10-fol d nol ar



WD 2009/ 016516PCT/ 1132008/ 002869 59 excess of a 10.4 nmM sol ution of
3-(2-{2-12-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3, 11at et rahydr o- py
rrol o[ 2,141, 41

benzodi aze 8-yl oxynet hyl | - phenoxy) - et hoxyl - p@?@é

pr opi oni ¢ g}m ll;‘gl{??{%?/dr oxysucci ni m dyl ester from exanple I'n JI%% such t hat
the final concentration of huMy9-6 i$43 ng/nL and concentration of DVA in
the buffer is 20% The reaction nmixture is 5 stirred at roomtenperature
for 3 h, filtrated over MIlexR-SV 5 u. M (PVDF Durapore MIIlipore
#SLSVO@S'&E.")G‘and then | oaded on to a Superdeirm 200 prep grade gel
filtration colum (HiloadTm 26160 Col um GE# }4-1071-01) that has been
previ ou&Mm-ﬂ- i=sratad ﬂ—HQjé-ahO{anOZBﬂf falyforopigsn t WWOM

phos phadRimyef addt GonMyQe um chl ori de, 2pH 6.5. The conj ugat ed,

ant i body-contai ning fractions are collected, pooled and concentrated over
Amicon Utra-15 (Utrafel 1Qk 10MI1i pore UFC901024) to yield product (7
nl). Thei Al donplgat €1 s assayedisp OpWot onetrically using the
extinction coefficients that were determ ned for 3-(2-{242-(3,5-Bis-

S)-2-eth-(E)-ylidene-7- 2,3, 11a-tetrahydro rrol o[ 2,1c][1, 4] ben
[(S)- (B)-y EE&{/\MOEU Y %ﬁo [ 111, 4]

zodi azepi n- oppe- 8- yl dXy Me

- phenoxya- - et hoxy) prtiptoni ¢ met hyl es®&r (e3ignm =
7566 M crmgi“écmd 85%%nm =~7078 M4 cmt) and®™f °Fht i body (8280nm =
206, 539 Micnmd). An av rage of 4.80 3-

15(2-{242-(3 CE%/Q -2-eth-(E)-yli dene 7- la-tetrahydro-
pyrrol o 2, 1¢B[ 1,"41%enzod | @epi n- 5- o> ’?R%Q\xy) et hoxy] - et hox
y}-ethoxy) - Lonyl noi etTes per ecul e of ant| bodyo (3.44 nmg/ nL) were

| i nked. anple 15 : hu2H11* oms

3-(2-(2-[2-(3,5-Bis-[(9)- 2etch(E) ¥1i dene- 7- met hoxy- 13 ,11d-t etrahydro-
20pyrrol of 2, 1c] [ 1, 41hengodi-aZepin- 5- one- 8-yl oxymet h yPe et hoxyyet ho
Xy) - et hoxy) - pr opi oé conj ugate 13.2 niL of sol uti of hug\p—ill ant i body at

a concenth an La,gueo hﬂgﬁ\f 705 M

N (2- hygéz%?@ﬁ ) - pi Q@d’ -Z‘Et‘ha @ aci dM(O .05 M

sodi um chl oF i de and 2 MM et ed| ami net et rPa- acet Pc aci d ( EDTA) pH 8 is
treated with glycofurol and a IC— 25fo|d nol ar excess of a 10.6 mM sol ution

of 3-(2-(2-12-(3,5-Bis-[(S)-2-eth-( ) i dene- 7-nmet hoxy- 1,2,3,1 |
a-tetrahyqro- pyrrol 0[2 1c] %]/‘0
benzodi azepi'n-5 onNe -yl rret hyl | - ph oxy) - et hoxyl-

et hoxy) - et hoxy) = roxysucci nimdyl ester fromexanple 3
in DMA such t apal ce on of hu2H11l is 3 ng/ni,
concentration of QI ycofsyrol in the’ buffer is 10% and concentrati qg,9f DVA

t he buff i 0% t t d at t
For 3 SO 20 T4 § efcionar Ber eI sBRm LIS - Gp TROD Bav ey BINRN Fpove
#SL SV0 28&td) soginah (218emg, IQaﬂamwl)ONherdhaS@mewdedlsmvE&Gerpbmﬂ agrymtb4geiL, 310
filtrathad e S4B (e YR R 1B R; YR ﬁ#e#nqﬂneagsﬁllecpgﬂh émtﬂ\hﬂ&; 9&@.”

previ ousl af %b ibrated into an agueous er cont ai ni ng_
phosphé‘? "ab" sqlyesh MISTFEIANG WRT ARttiopef Betweenrpine i RigAt dde aquem‘s 'ayer
ant i bodgasmammmgi WithaEtCAoNEheagoabinetl bratie thyers aeredashind witlo hidentrstadr over

Ami con N §®4aar40600(1!:4n‘ir51§§ 4L QKo rkd; rv&%s%hﬁ@%%@%@chh?naﬁ’dg@pﬁy By Qﬁt:'é%reh( 3.6

m).. 35The 11 nal conjugate is assaye spectr ot onetri cal g usin
extlonct('l"%‘ﬁnﬁt’f"@fyf acefatay A6k yauidingthg desired ester 21 NMR (400 MHz, CDClLy) 8= 1.41 (s,

det er hmgge,cﬁaar(sn 6248212 (¢, 3,558 201, SpB6 2-3atiim( BH VEivSent 345 (l[mﬁhmxy 1,2, 3, 11a-
t et rahydr o-

pyrrol o[ 2, 1c] [ 1, 4Thenzodi azepi n- 5- one- 8-yl oxynet hyl | - phenoxy) - et hoxyl - et hox
y)-eth 0 - Grivoltion/gh istahotyeremrgmawLAnyIReYiitc(d 236 3.75 mmol) and NaOH

(225 mg, 5.63 mmol) in HO (7 mL) was added to a mixture of 21 (1.20 g, 3.75 mmol) and
15 allylbromide (0.48 mL, 5.63 mmol) in DCM (14 mL). The two phase system was vigorously stirred for
45 min. The agueous layer was separated and extracted three times with DCM. The combined DCM
layers were concentrated. Addition of Et,O (15 mL) resulted in precipitating tetrabutylammonium
bromide which was separated by filtration. The f{ilirate was washed with brine, dried over Na,S0,,



60 acid nethyl ester (6319nm= 7566 M1 cm'l and 8280nm = 7078 M1 cm4) and
hu2H11 anti body ( .6280nm = 208,380 M1 cm5. An average of 4.08
3-(2-{242-(3,5-Bi s-RS)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 1la-tetrahydro-pyr
rol of 2, 1C]\%'é2610]9%$§1ﬂ)d' azepi n- 5-one- 8-yl oxynet hyl | - phe itﬁi}a/ﬁ@?éé' - et hoxy) -
et hoxy) propi‘onyr “noi eti es per nol ecule of antibody (1 ngy wer e

l'i nked. nple 16 : hu2H11l- 55

6- (3, 5- BIS [(S) 2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 11a-tetrahydro-pyrrol o
[2,1c][1A] benzodi azepi n-5-one- 8-yl oxynet hyl ] phen | ) - hex-5-ynoyl conj ugate
0. 95 nendbfongeritiagt Futhepfrutisakiunt ofatiei regidie wih ﬁas@oﬁwmt%@nhasr{méﬁ FE21ifg/ L in

an aq Uﬁ&éﬁes@étbfﬁ@rga@@ ) %b '&blB:‘ilasQ oI HMRR L ARSI dT 3 Bhate é’lrtﬁll) 0o %(tM sodi um

chl ori at ed a 8- ar, e
ol ut1 GAHBEE. 18 5 a8t 20 e 5y1|]5 L2 RS 1;31535%5’%
at et r ahytz, dmyﬁraﬂm 5)94[(21 1id]. EM@ n/z 385.2 ([M] +Na).
bengodi azepi n- 5- one- 8-yl oxynet hyl kphenyl ) hex 5- yn0| c acid
Nhydr oxysucci n| ester fromex ar’zrap ﬁCh t hat th% final
concentPEPTHH 23t ﬁébﬂqﬂff campousd 7/ (fi: ’§9rd1 ?r%'@me%ﬁbf@ HF RCPETPOST O Y t he
buf f er stired 20 rt%or Thé upeatiat tme ril statting materal was eisabed: §6Mviae neovat wnderf or 4
, l,acru%eﬁq Qémd\f’el\n}a@ﬁﬁthgw ﬁvr?lhlhEMo(‘PM@Ee Ee &Rk sm%ét wapegee cﬁ@&b’VOl?’SL)

and 15 tration col um
(15 | oalpthe net 8P Ci IR (4O HHE 006 169 (& DB ORB b 93 &Y Tbul8l )y £01 (4

equd |l i br-aamlz |2H§ @. BNd@ QU BUs 112tk f A1), 5.25 (@i 0i=n1p, 0.66201HY pBosEH®E @, 19).140 M
sodi urrFﬁ\jg;’l §2 p@l 5 The conjugated anti body-containing fractions are
col | ec poo e(g[ concent rated over Amicon Utra-4 (Utracel 10k

M I 1ipore #UFC801096) to yield product (275 RL). The final conjugate is
assayedompamiraap g sonibh iof atid 23 Ws DNF (Blsememdsrtcaa'tee wihOc00ef {45¢ingnt1ssat hat

6 (3, STEFTHE BBt 4nm Yoy sty o2 AP SDPEPRGIRs o
[214c] padenplgbemmn “étzeerpslwaswws&nﬂhdmﬁ@ﬁmmd the h@ﬁwa)sﬁherﬁd gﬁ Wﬁ@if@'aﬁm d
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anti bo onm 80 Mi.c ver f 5
o (3. 2 byebag SPAS) e 2f 5 e rio 1Y W AR D) $12.80 ks 8 pPol o
[ 2, 1c] B, 4] (mbesthotidagiep+ B-66z021d): B14 (doxyABHh{.RlHz, ghkm\E4)(dd e B, poKE, i et i es
per rm|5%gl;|5994qfn 2928k 848 O (P +REY. ML) were linked. Exanple 17: |GP-08-NHS
k Sol ution Preparation Sol utions of | GP-08-NHS (conpound 10 of ex.
re made fresh to a 0.005 M stock based on a nol ecul ar wei ght of 787.81
| n DI\/ADoiﬂpwrsitZﬁ:I@. Sk uohiaiminigscoageaybd (8 peE by 0photrooiet2di (A6 gy O mgwob,
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Exanpl ¢ bod CD33 anti gen
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yl enedi"am net et raaceti'c acid treate nol ar
excess 8§ 4N Ut iRt f andeEenERnRig-( Hﬁ?ﬁﬁuﬁﬁf‘ﬁiﬁ'%f o iampleddy® Wit Iﬁﬁ)ﬂ such
t hat t kbrofriattataphypEtients ab:4 dexoiesBNd b §itke 2Huf habloHess209%H NMR (400 MHz,
2009/ 0 2008/ 6 t (& ur r t, .- oom
temer%ggq%;%%oq% Qggﬁdq?lﬁézw éegbC%anO?gWg)%g "ﬁ d@%ggz%(ﬁ'j
filtrattidbin o) 4ivh(d He BOEBTZ 265 6. s 828 9Bl thind- @#“ 47 1§@8‘?»‘¢ﬂ)7 that has
been pr&\eHYUsioys amlisivd i B 4 (Mo=Nap. aqueous buffer containing 0.01 M
sodiumcitrate, 0.135 M sodiumchloride, pH 5.5. The conjugated
anti body-containing fractions are collected and pooled to yield 5 product.
The podlasthognthf:e mixtue &f ¢5 d826V ar BBl mMmMallgaiidnBd/Ct(BR me i 88| ok FEPALWES er
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e produc e final c i.s .assaye raphot onet ri ca
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Exanpl e 19: huB4-1GP-08 Hu-Anti-84 antibody that binds to the CD19 antigen
preferentially expressed on the surface of human | ynphoma cells is sel ected
for conjugation of PBD derivatives. A solution of huB4 antibody at 15 a
concentr at | /L in an aqueous buffer containi tassi um
phosphat e, ngjﬁ\lﬂ%gggl um chl oride and 2 nM et hyl enedi air;n@ﬁfehtzg(té/rogdisgjéeti c acid
(EDTA), pH 7.1 is treated with a 5-fabd nol ar excess of a solution of

| GP- 08- NHS (compound 10 of exanple 8) in dinethylacetam de (DMA) such that
the final concentration of DVA in the buffer is 20% The reaction m xture

i s stifiedSatr FGdM edhperatures fde 27D 4hss, 4ihd.98er2H) oatiels, Bh. EMSanBephadex
025 getod4 {r-ataon col um (NAP''m 20 Col ums, GE# 17-0852-02) that has been
previously equilibrated into an aqueous buffer containing 0.010 M
phosphate, 0.140 M sodium chl oride, pH 6.5. The conj ugated

ant i bofgmedt 2 nTqgysdytige pi Wripmathe piylolesierth ashdirpesJHEDS mb) weehdiieg PSduct .

(Tge% ggmmdmaamrhc? of SBAH mgwfﬂ%dm/ RftH sﬁ[:aéu @gﬁé B8 er%ﬂa§ SR ssﬂuté?]édcﬁau@&bg; er .
. S al e sSOdl u C orl de P . e ur er ur Yy e
pr oduc{\lm(‘ﬁm@ rgilnn\gl?s, %cgqﬁl%ﬁ%é'feemi'xg“r%gt’bey@m%%é‘]@? r% ?‘F(fﬁ%wjé} IE;% f%/xté My t he
ext i nctpmhinedefnic fayers sverhwashad véth dgidet driedionardNd,804, codponnedir8ed fFugher 8
(8320 guridadibn Mr IheCiatiductith 828 Ghonfaidhiapl Leifcdgd) gﬁﬂafb#&@%k?ﬁm Bi%'lé?(ag

| es ((Conpound of

- 280 = 222 . A gD |
oo Biaesedy, PR B R EE 87 B 2B 2 da b ok T 250 P e S
St bek B, AHR (nJ Peplar 2t B -386Bah,H0HY B0, J @R E32IHE4 (o rEN uNnd (3 2HR'

exanpl £13@) 18y, enEeS 485 8§ iR 0. 0062 M stock based on a nol ecul ar wei ght
of 1022.1 in DVA. The stoc& solution is assayed spectrophotonetrically

using a reference extinction coefficient determned at 320 nm (8320 = 9137
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EpCAM i od ] j i i . tion of
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coft ai WARETEY G50 MNP 5 e auepehasyyith.ion Kbk 3 mindhpilayers weeareserpied ané thaci d
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stirre6B7 (Mpexa)t enperature for 120 min. and then | oaded on to a Sephadex

&25pgel filtration colum (H Preplm26/10 Desalting Colum GE# 17-5087-01)
that has been 5 revi,ousl%:?%%ui | i brated into an aqueous buffer containing

0.01 MRS 1§ arediurs, NPRIINS R EE o 2UBMOp |ang 28 frompreviens) siefaifed
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The po -3 | i j ' i er
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22: Bi agh.hgvpAsssaCHIOAhesTR{ar+Ng. bi nding affinities of the anti-B4 anti body
and its tomaynycin conjugate on antigen- expressing Ranos cells is
determ ned using_a fluorescence-based assay. The antibody-tonmaynycin
corf ugaPEPAURd 39aked sHrd g at mathy esienge ¢Urtmat §-&t2 romel) if THF-Me®B4.M ar e
gplfled_ {201: D @-5veal) wesidadl brmfatq.q,dm)ip {(@bﬁﬁnar’ldl dd.tat a{] £ ﬂ#égrieﬁlﬂioﬁw_ﬁé)h\dni%%ci B .
iluti at there are a ea nceptration. Ranmps cells
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Further purified by flash chromatography on silica gel (DCM:MeOH = 95:5) provided the desired acid

30. EIMS m/z 947.5 ({M]"+Na)

35
Compound 31: To a solution of acid 30 (4.6 mg, 0.005 mmol) in DCM (1.0 mL) were added EDC (1-
ethyl-3- (3-dimethylaminopropyl) carbodiimide) as a coupling agent (1.4 mg, 0.0075 mmol) and NHS
(0.74 mg, 0.0065 mmo!). The mixture was stirred at 1t overnight, then filtered through a small bed of



20 concentrations of the antibody or conjugate, as well as to control
wells. The plates are incubated on ice for 3 hours. After the incubation
period, the cells in the plate are washed, and a fluorescence | abel ed
secondary @Btzlog%qé/ [ hat binds to a hunmani zed 119G |ike, bioefarslsS added,
and the plates are 1 ncubated for 1 hour on ice. The plates are washed again
after the incubation period, and thesgyells are fixed with 1%
f or mal dehyde/ PBS sol ution. The fluorescence in each well of the plates is
read 25using a Becton D ckinson FACSCal i bur fluorescence analyzer. Data are
pl ot t edelds veashest witnPCMfand bancamtvaiadiorafidrd tealssiesvomodiot 3. rfedhextpriifvatidn hest
concentypgl éh?d?na%gré%& IR QfYa Q¥ (SQRMEBRLL100) IS F8-debifba\WHY &1t EBRY and
SpeCIfICI nyci n derlvatlve or tomaynycin derivative conjugates
(vi abi W{y(?/zg%s(g\é}) General protocol to be used Sanples of free tomaynycin

derivative or tomaynycin derivative conjugate are added to a 96-wel | flat
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r enov e (phbyoxgisipitynad triotties pein enolzelilé sf antibely\(as hgthlo e Inkddn PBS ( Phosphat e
Buffser Sol ution) and the supernatant aspirated. To each well, 0.5 ml per
well of a 0,1%crystal violet/10% formalin/PBS was added. The pl ates were

i ncubatE@mBle ¢ o120 + & BFBE-Ur RSB SHSethi(Ruidene-FrReh et ?n%ﬁaatﬁira'\)(ﬁ@'
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dried I
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1%} BB AR cond Al | AR UM RBR LA L GLSRATAY 20!
ester from example 1 in DMA such that the final concentration of huB4 is 5.6 mg/mL and
concentration of DMA in the buffer is 20 %. The reaction mixture is stirred at room temperature for 3
h., filtrated over Millex®-HV 0.45 uM (PVDF Durapore Millipore #SLHV013SL) and then loaded on to

35  a Superdex™ 200 prep grade gel filtration column (Hiload™ 16/60 Column GE# 17-1069-01) that
has been previously equilibrated into an agueous buffer containing 0.010 M phosphate, 0.140 M
sodium chloride, pH 6.5. The conjugated antibody-containing fractions are collected, pooled and
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concentrated over Vivaspin 16R (10000 MWCO HY Sartorius #VS02H02) to vield product (5 mL).
The final conjugate is assayed spectrophotometrically using the extinction coefficients that were
determined for 4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,1 1a-tetrahydro-
pyrralof2,1¢][1,4)benzodiazepin-5-one-8-yloxymethyll-phenoxy)-butyric acid methyl ester (ss1emm =
9087 M" om™ and ezs0mm = 12166 M cm™) and huB4 antibody (essonm = 222,060 M* em™). An
average of 4.48 4-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1c][1,4lbenzodiazepin-5-cne-8-yloxymethyl] -phenoxy)-butyryt moieties per molecule of
antibody (1.49 mg/mL) were linked.

Example 13 : hu2Ht1-  4-(3,5-Bis-[(8)-2-eth-(E}-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1c]f 1 4]benzodiazepin-5-one-8-yloxymethyll-phenoxy)-butyryl conjugate

3.45 mL of a solution of huZH11 (see WO 2008/010101 ; registered by ATCC under the accession
number PTA-7662) antibody at a concentration of 5.1 mg/mL in an aqueous buffer containing 0.05 M
potassium phosphate and 0.05 M sodium chloride pH 8 Is treated with a 8-fold molar excess of a
10.5 mM sotution of 4-(3,5-Bis-[(S)-2-eth-(E}-ylidena-7-methoxy-1,2,3,11a-tetrabydro-
pyrrolo]2,1¢][1,4ibenzodiazepin-5-one-8-yloxy methyl]-phenoxy)-butyric acid N-hydroxysuccinimidyl
ester from example 1 in DMA such that the final concentration of hu2H11 is 4.3 mg/mL and the
concentration of DMA in the buffer is 20%. The reaction mixture is stirred at room temperature for 3
h, filtrated over Millex™-HV 0.45 uM (PVDF Durapore Millipore #SLHV0135L) and then loaded on to
a SuperdexTM 200 prep grade gel filtration column (HiloadTM 16/60 Column GE# 17-1069-01) that
has been previcusly equilibrated into an aqueous buffer containing 0.010 M phosphate, 0.140 M
sodium chloride, pH 6.5. The conjugated antibody-containing fractions are collected, pooled and
concentrated over Vivaspin 15R (10000 MWCO HY Sartorius #VS02H02) to vield product (2.2 mL).
The final conjugate is assayed spectrophofometrically using the extinction coefficienis that were
determined for 4-(3,5-Bis-[{8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pytrolof2,1¢c]l1 Aibenzodiazepin-5-one-8-yloxymethyl]-phenoxy)-butyric acid methyl ester (ez1onm =
9087 M om™ and szgonm = 12166 M cm™) and hu2H11 antibody (eze0mm = 208,380 M'cm™). An
average of 3.74 4-(3,5-Bis-[(S)-2-eth-(E)-ylidena-7-methoxy-1,2,3,11a-tetrahydro-
pyrroio[2,1c}{1,4lbenzodiazepin-5-one-8-yloxymethyl]-phenoxy)-butyryl moieties per molecule of
antibody (1.55 mg/mL) were linked.

Example 14 : huMy9-6 - 3-(2-{2-]2-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1c][1,4]benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-ethoxy]-ethoxy}-ethoxy)-propionyl
conjugate

8.2 mL of a solution of huMy8-8 antibody at a concentration of 7.2 mg/mL in an agueous buffer
containing 0.05 M N-(2-hydroxyethyl)-piperazine-N'-2-ethanesulfonic acid (HEPES), 0.05 M sodium
chlorfde and 2 mM ethylenediaminetetra-acetic acid (EDTA) pH 8 is treated with a 10-fold molar
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excess of a 10.4 mM solution of 3-(2-{2-[2-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolo[2,1c}{1,4] benzodiazepin-5-one-8-yloxymethyil-phenoxy)-ethoxyl-ethoxy}-sthoxy)-
propionic acid N-hydroxysuccinimidyl ester from example 3 in DMA such that the final concentration
of huMY9-6 is 3 mg/mL and conceniration of DMA in the buffer is 20%. The reaction mixture is
stirred at room temperature for 3 h, filtrated over Millex®SV 5 uM (PVDF Durapore Millipore
#SLSV025SL) and then loaded on fo a Superdex™ 200 prep grade ge! filtration column (Hiload™
26/60 Column GE# 17-1071-01) that has been previously equilibrated into an aqueous buffer
containing 0.010 M phosphate, 0.140 M sodium chloride, pH 6.5. The conjugated antibody-
containing fractions are collected, pooled and concentrated over Amicon Ulira-15 (Ultracel 10k
Millipore #UFC901024) to vield product (7 mL). The final conjugate is assayed
spectrophotometrically using the extinction coefficients that were determined for 3-(2-{2-{2-(3,5-Bis-
[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢]{1,4]benzodiazepin-5-one-8-
yloxymethyl] -phenoxy)-ethoxy}-ethoxyl-ethoxy)-propionic acid methyl ester (eatonm = 7566 M™ cm™
and epgonm = 7078 M em'™") and huMy9-6 antibody (e2s0nm = 206,539 M'em™). An average of 4.80 3-
(2-{2-[2-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,1 1a-tstrahydro-
pyrrolof2,1c][1,4lbenzodiazepin-5-one-8-yloxymethyl]-phenoxy)-ethoxy}-ethoxy}-ethoxy)-propionyl
moieties per molecule of antibody (3.44 mg/mL) were linked.

Example 15 : hu2H11 - 3-(2-{2-[2-(3,5-Bis{(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1c]it,4]benzodiazepin-5-one-8-yloxymethyl-phenoxy)-ethoxy}-ethoxy}-ethoxy)-propionyl
conjugate

13.2 mL of a solution of hu2H11 antibody at a concentration of 4.7 mg/mL. in an aqueous buffer
containing 0.05 M N-(2-hydroxyethyl)-piperazine-N'-2-ethanesulfonic acid (HEPES), 0.05 M sodium
chloride and 2 mi ethylenediaminetetra-acetic acid (EDTA) pH 8 is treated with glycofurol and a 10-
fold molar excess of a 10.6 mM solution of 3-(2-{2-[2-(3,5-Bis-[(S)-2-eth~(E)-ylidene-7-methoxy-
1,2,3,11a-tetrahydro-pyirolo]2,1c] 1,4} benzodiazepin-5-one-8-yloxymethylf-phenoxy)-ethoxy]-
ethoxy}-ethoxy)-propicnic acid N-hydroxysuccinimidyl ester from example 3 in DMA such that the
final concentration of hu2H11 is 3 mg/mL, concentration of glycofurol in the buffer is 10% and
concentration of DMA in the buffer is 20%. The reaction mixture is stirred at room temperature for 3
h., filtrated over Millex™-SV 5 uM (PVDF Durapore Millipore #SLSV025SL) and then loaded on to a
Superdex™ 200 prep grade gel filtration column (Hiload™ 26/60 Column GE# 17-1071-01) that has
been previously equilibrated into an agueous buffer containing 0.010 M phosphate, 0.140 M sodium
chioride, pH 6.5. The conjugated antibody-containing fractions are collected, pooled and
concentrated over Amicon Ultra-15 (Ultracel 10k Millipore #UFC801024) to yield product (3.6 mL).
The final conjugate is assayed spectraphotometrically using the extinction coefficients that were
determined for 3-(2-{2-[2-(3,5-Bis{(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,1 1a-tetrahydro-
pyrrolo[2,1c][1,4lbenzodiazepin-5-cne-8-yloxymethyl]-phenoxy)-ethoxy]-ethoxy}-ethoxy)-prapionic

_ooLz
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acid methyl ester (gs1enm = 7566 M em™ and eagonm = 7078 M cm™) and hu2H11 antibody (e2sonm =
208,380 M"' om™). An average of 4.08 3-(2{2-[2-(3,5-Bis-[(S)-2-eth-(E}-ylidene-7-methoxy-
1,2,3,11a-tetrahydro-pyrrolo[2,1¢][ 1 4]benzodiazepin-5-one-8-yloxymethyl}-phenoxy)-ethoxy]-
ethoxy}-ethoxy)-propionyl moieties per molecule of antibody (1.33 mg/mL) were linked.

Example 16 : hu2H11- 6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyroio
[2,1¢][1.4] benzodiazepin-5-one-8-yloxymethyl}-phenyl)-hex-5-ynoyl conjugate
0.95 mL of a solution of hu2H11 antibody at a concentration of 3.2 mg/mL in an aqueous buifer
containing 0.05 M potassium phosphate and 0.05 M sodium chloride pH 8 is treated with a 8-fold
10 molar excess of a 10.5 mM solution of 6-(3,5-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolo  [2,1¢)i1,41 benzodiazepin-5-one-8-yloxymethyll-phenyl}-hex-5-ynoic  acid N-
hydroxysuccinimidyl ester from example 4 in DMA such that the final concentration of hu2H11 is 2.5
mgfmL and the concentration of DMA in the buffer is 20 %. The reaction mixiure is stirred at room
temperature for 4 h., filtrated over Millex®-HV 0.45 uM (PVDF Durapore Millipore #SLHV013SL) and
15  then loaded on to a Superdex™ 200 prep grade gel filtration column (Hiload™ 16/60 Column GE#
17-1069-01) that has been previously equilibrated Info an aqueous buffer containing 0.010 M
phosphate, 0.140 M sodium chloride, pH 6.5. The conjugated antibody-containing fractions are
collected, pooled and concentrated over Amicon Ulira-4 (Ultrace! 10k Millipore #UFC801096) to yield
product (275 pL). The final conjugate is assayed spectrophotometrically using the extinction
20  coefficients that were determined for 6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-pyrrolo [2,1c][1,4] benzodiazepin-5-one-8-yloxymethyl}-phenyl)-hex-5-ynoic acid methyl
ester {xg = 13594 M em™ and e = 19416 M™? em™) and hu2H11 antibody (ezsonm = 208,380 M
iem™). An average of 1.75 6-(3,5-Bis-[(S)-2-eth~(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo
[2,1c][1,4] benzodiazepin-5-one-8-yloxymethyll-phenyl)-hex-5-ynoyl moieties per molecule of
25  antibody (0.48 mg/ml.) were linked.

Example 17 : IGP-08-NHS Stock Solution Preparation

Solutions of IGP-08-NHS (compound 10 of ex. 8} are made fresh to a 0.005 M stock based on a

molecular weight of 787.81 in DMA. The stock solution is assayed spectrophotometrically using a
30 reference extinction coefficient determined at 320 nm (ggz0 = 9137 M em™).

Example 18: hulMy9-8-1GP-08

huMy9-6 antibody that binds to the CD33 antigen Is selected for conjugation of PBD derivatives. A

solution of huMy9-8 antibody at a conceniration of § mg/mL. in an agueous buffer containing 0.05 M
35  N-(2-hydroxyethyl)-piperazine-N'-2-ethanesulfonic acid (HEPES) and 2 mM ethylenediaminetetra-

acetic acid (EDTA), pH 8 is treated with a 6-fold molar excess of a solution of iGP-08-NHS

(compound 10 of example 8) in DMA such that the final concentration of DMA in the buffer is 20%.
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The reaction mixture is stirred at room temperature for 120 min. and then loaded on to a Sephadex
G25 gel filtration column (HiPrep™ 26/10 Desalting Column GE# 17-5087-01) that has been
previously equilibrated into an aqueous buffer containing 0.01 M sodium citrate, 0.135 M sodium
chloride, pH 5.5. The conjugated antibody-containing fractions are collected and pooled to yield
product. The pooled sample is dialyzed overnight against the same elution buffer (0.01 M sodium
citrate, 0.135 M sodium chloride, pH 5.5) to further purify the product. The final conjugate is assayed
spectrophotometrically using the extinction coefficients that were determined for compound 8 of
example 8 (esz = 9137 M™ om™ and ez = 7743 M em™) and huMy9-6 antibody (ze00m = 206,460
Mem™). An average of 4.5 PBD molecules (Compound 9 of example 8) per molecule of antibody
were linked.

Example 12: huB4-|GP-08

Hu-Anti-B4 antibody that binds to the CD19 antigen preferentially expressed on the surface of
human lymphoma cells is selected for conjugation of PBD derivatives. A solution of huB4 antibody at
a concentration of 8 mg/mL. in an agueous buffer containing 0.05 M potassium phosphate, 0.05 M
sodium chloride and 2 mM ethylenediaminetetra-acetic acid (EDTA), pH 7.1 is treated with a 5-fold
molar excess of a solution of IGP-08-NHS (compound 10 of example 8) in dimethylacetamide (DMA)
such that the finat concentration of DMA in the buffer is 20%. The reaction mixture is stirred at room
temperature for 70 min. and then loaded on to a Sephadex G25 gel filiration column (NAP™
Columns, GE# 17-0852-02) that has been previously equilibrated into an aqueous buffer containing
0.010 M phosphate, 0.140 M sodium chloride, pH 6.5. The conjugated antibody-containing fractions
are collected and pooled to yield product. The pocled sample is dialyzed overnight against the same
elution buffer (0.010 M phosphate, 0.140 M sodium chloride, pH 6.5) to further purify the product.
The final conjugate is assayed spectrophotometrically using the extincfion coefficients that were
determined for compound 8 of ex. 8 (zs0 = 9137 M om™ and 20 = 7743 M” om™) and huB4
antibody (ezsonm = 222,960 Merm™). An average of 3.1 PBD molecules (Compound 9 of example 8)
per molecule of antibody were linked.

Example 20: IGP-13-NHS Stock Solution Preparation

Solutions of IGP-13-NHS (compound 31 of example 10) are made fresh to a 0.0062 M stock based
on a molecuiar weight of 1022.1 in DMA. The stock solution is assayed spectrophotometricaily using
a reference extinction coefficient determined at 320 nm (gapp = 9137 Mt em™.

Example 21: huzH11-1GP~13

Hu2H11 antibody that binds to the EpCAM antigen is selecied for conjugation of PBD derivatives. A
solufion of hu2H11 anfibody at a concentration of 5 mg/mL in an aqueous buffer containing 0.05 M
N-(2-hydroxyethyl)-piperazine-N'-2-ethanesulfonic acid (HEPES) and 2 mM ethylenediaminetetra-

OO0Oa 1#itilr -1?& 0 O conpound of ex.1 in the acid form

65



0CG OL() gx-r gCo0Cood0.91. 009 L' 06 CVCNL 9 01 r-

10

15

20

25

30

35

WO 2009/016316 PCT/IB2008/002869

82

acetic acid (EDTA), pH 8 is treated with a 8-fold molar excess of a solution of IGP-13-NHS
(compound 31 of example 10) in DMA such that the final concentration of DMA in the buffer is 15%.
The reaction mixture is stirred at room temperature for 120 min. and then loaded on to a Sephadex
G25 ge! filiration column (MiPrep™ 26/10 Desalting Column GE# 17-5087-01) that has been
previously equilibrated into an aqueous buffer containing 0.01 M sodium citrate, 0.135 M sodium
chloride, pH 5.5. The conjugated antibody-containing fractions are collected and pooled to vield
product. The pooled sample is dialyzed overnight against the same elution buffer (0.01 M sodium
citrate, 0.135 M sodium chloride, pH 5.5) fo further purify the product. The final conjugate is assayed
specirophotometrically using the extinction coefficients that were determined for compound 29 of
example 10 (sa0 = 9137 M cm™ and 250 = 7743 M em™) and hu2H11 antibody (za0nm = 215,525

M'em™™). An average of 4.7 PBD molecules (Compound 31 of example 10) per molecule of antibody
were linked.

Example 22: Binding Assay

The relative binding affinities of the anti-B4 antibody and its tomaymycin conjugate on antigen-
expressing Ramos cells is determined using a fluorescence-based assay. The antibody-tomaymycin
conjugate and naked aniibody at stariing concentrations of 1 a 10" M are added to 96-well round
bottom plates and titrated using 3-fold serial dilutions so that there are duplicates for each
concentration. Ramos cells are added at 50,000 cells per well to each well containing various
concentrations of the antibody or conjugate, as well as o conirol wells. The plates are incubated on
ice for 3 hours. After the incubation pericd, the cells in the plate are washed, and a fluorescence
labeled secondary antibody that binds to a humanized IgG, like anti-B4, is added, and the plates are
incubated for 1 hour on ice. The plates are washed again after the incubation period, and the cells
are fixed with 1% formaldehyde/PBS solution. The fluorescence in each well of the plates is read
using a Becton Dickinson FACSCalibur fluorescence analyzer. Data are plotted as a percent of the
maximum fluorescence obtained at the highest concentration of antibody or conjugate.

Example 23: in vitro potency and specificity of fomaymycin derivative or tomaymycin
derivative conjugates (viability assay)
General protocal to be used

Samples of free tomaymycin derivative or tomaymycin derivative conjugate are added to a 96-well
flat bottomed fissue culture plate and titrated using serial dilutions ranging from 1x1 02 M to 3x107
M. Antigen positive tumor cells or antigen negative tumor cells are added to the wells in such a way
that there are triplicate samples for each drug concentration for each cell fine. The plates are
incubated at 37°C in an atmosphere of 5% CO; for 4 days.

At the end of the incubation peried, 20 ut of the tetrazolium reagent WST-8 (2-(2-methoxy-
nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2-tetrazolium, monosodium salt) is added to each
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well, and the plates are returned to the incubator for 2 hours. The absorbance in each well of the
plates is then measured using the Molecular Devices plate reader at 450 nm. Surviving fraction of
cells at each concentration of tomaymycin derivative or conjugate are plotted.

5  The cytotoxicity of the compounds and their specificity vs. the conjugates of the invention against
MOLT-4, BJAB, HL60/QC, HLE0O/ATCC and Ramos cell lines were tested. Results are illustrated in
figures 1, 2, 3, 6 and 8.

examples 24 : clonogenic assay
10 general procedure to be used
MDA-MB-231 cells were plated at 3000 celis per well in two separate 6-well plates; PC-3 and SK-
MEL-28 ceils were plated at 2000 cells per weli in 2 separate plates. The test article(s) were added
to give final concentrations of 0, 5x10™°, 5x10%, 5x10°", 5x10"% and 5x10° M per welf (or similar
dosage range) to each plate. For example, when cells are plated in 1 ml, and 1 ml of a 2x
15 concentration of the test compound or conjugate is added to the appropriate wells fo give the final
desired concentration in 2 mls. The final solution of the test arficle was made in the same medium as
the cell line; therefore, different dilutions of conjugate had to be made for each different cell line. The
plates are placed in an incubator at 37°C in 5% CO,. Cell growth is monitored and when cells in the
“0" (control) wells had formed colonies but were not confluent, usually 7 days for these cell lines, the
20  supernatant was removed by aspiration. The cells were washed once with PBS (Phosphate Buffer
Solution) and the supematant aspirated. To each well, 0.5 ml per well of a 0.1% crystal violet/10%
formalin/PBS was added. The plates were incubated at room temperature for 10-15 minutes. The
supernatant was aspirated and the wells washed 3 fimes with distiled H,0, and then air dried.
Colonies in each well were counted and the nhumber of colonies in each dosed well was divided by
25  the number of colonies in the "0” well to give the surviving fraction. 1Cs, values were then calculated
from the data,

The compounds and the conjugate molecules disclosed in the examples have shown an iCg

between < 1 and 10000 pM (see enclosed figures and Table | for specific values for the various cell-
30  lines).
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66 CLAI M5 1. Conpound of formula (1)

optional single bond;
provi ded t hat when -

wherein :

represents

an

represents either a single bond or a double bond ;

represents a single bond, U and U,

t he sane or

different, i ntly represent H and Wand W, t i fferent,
are i ndepe"r‘{lggﬁfyfbg%g‘gl ected fromthe oup consi sting E&ﬁ%ﬁﬁs}g%g - OCOR,
-COOR, - OOQOOR. -OCONRR , a cyclic carbamate such that NiO and Cl1 are a
part of theé cycle, -NRCONRR , -OCSNHR, a cycl|c thiocafbamate such that N10
and Cl1 are a part of the cycle, (5pH -SR -SOR -SOOR| -S03 - NRSCOR
-NRR , a cyelic amine sligh that Ngi-and C11 ate a part |®f the cyc| e,
-NROR, -N , -N3, -|CN, Hal, g@|trialkyl of triarylfﬁosphoniunl; and
when - repfesents a douple bond, Uland U are|l absent apd Wand W] represent
H; RL, R, RI', R2'" are the sang|or different and I ngependently| chosen
fromH, halede or alkyl|ptionalljggubstituteg by one ( nore Hal|, CN,
NRR , CF3, |®R aryl, Hel> S(0)gR [®8 Rl and R* and Rl' [@&nd R2' form
t oget her aldaouble bond pontaining] group =B and =B' respectively :| B and B
are the same or differept and independently chosen from Al kenyl bgeing
optionally|substituted py one or pore Hal, CN, NRR, CF3, OR SR/| SOR,
SR, Aryl |qHet, or B af@ B repr@gnt an oxygen atom ;g A A arg t he sane
or differemt and indepefidently chid§en from Al kyl or Al Kenyl, each} being
optionally|substituted py one or ppre Hal, CN, NRR, CF3, OR SR| SOR,
SR, Aryl [~Het—AHHTAKkeryH—1——Y—are—-the—sare—br—different and
i ndependently chosen frpgmH, OR, |67 T is -NR- or a 4{to 10-nmenbgered aryl,
cycloalkyl,ﬁheterocycli;ﬁ heteroafyl or a linear or branched al ky], each
bei ng subsfituted by one or nore hon-cl eavable |Iinker($) and optipnal
substi tut ed by one or reof Hat, TEN,—NRR—; 3R R—SORor—SX2R ; n,
n', equal or different,|are O or L|; gqis O,L or 2 ; |R R are pqual or
different and i ndependeptly chosep|fromH, Al kyl, Aryl| each being
optionally|substituted py Hal, CN |COOH, COOR, CONHR, CONRR , NRR , CF3, R,
OR, SOR, SM2R_Aryl _He whereihlthe |inkerf
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methyl ester of compound of ex.4
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is of formula -G D (2)pC(=0)-Z'R'" wherein: Gis a single, a double or a
triple bond, -0-, -S or -NR-; Dis a single bond or -E-, -E-NR-F-, -E-0-,
-E-OF-, -EENRCO, ECONR, -E-FNR-COF-g6-E-CONR-F-, -E-CO, -COE-,
-E-COF, -EES E-SF-, -EENRCS-, -E-CS-NR-, -E-NR-CS-F-, -E-CS-NR-E-; E
and F are the sane or dlfferent and are uﬂ@gpendently chosen from|linear or
branched - ( OCH2CH2), Al kyl (OCH2CH2) j -, (OCH2CH2) , - Al kyl -
- (OCH2CH2) j -, - (OCH2CH2), CycloalkyI(CCHZCHZ)

- (OCH2CH2) , Het.er oc ] (OCHZCHZ) Aryl (OCH2CH2) -

(OCH2CH2) Fbteroar¥%%%§@&§§%%H8%(glk (OCH2CH2) AIkyI(OCHZCHZ)

- Al kyl - (OCH2CH2) , - Al kylw( OGh2CH2) 1Q/cl oal kyl (OCHZCHZ}}V
Al kyl (OCH2CH2) , Het erocygl i ¢
- Al kyl (OCH2CH2) , Het ero -
- Al kyl - Cycl oal kyl -

- Al kyl - Aryl - -AryIR N2
and], identi cal or differ@ntyare int egers and |ndepenently chosen from O,
1 to 2000; o Zis a linear branched Al kyl, cycloal Ryl, Aryl reteroaryl
het erocycl yl, aral kyl, cycl oal kyl, heteroaralkyl or heterocycl& al kyl ,
optional Iy substitwhesinby sol ubilizing functions such as am no, ether,

sul foni ¢ and carboxyl | rl; is chosen chosen from
- (CRI3R14) , ( CRI5R16) u %ﬁ%ﬁ’%ﬁﬂﬂa@ g &e%ﬁ‘po

- (C1313R14) ( OCH2CH2¥-50 (’ @ (ngs: le bond or a double bond ;
(CRI3R14)t (CRI 7=CRi a) ( R16)u(OCHZ 2) yCQZ' R',

- (CR13R14) ( NR19Q0) (fRkaili l%\(ng;izﬂe @%tga, single bond, U and U, the same or

CR13R14 15R1 2
( ) (000) (CR d.ffe,%)nt( %%'ngf'ﬁ?.ﬁ@ represent H, and W and W', the same or different, are

independently selected from the group consisting of -OH, -CR, -OCOR, -COOR, -
OCOOR,—OCONRR’, a cyclic carbamate such that N10 and C11 are a part of the
cycle, ~NRCONRR’, -OCSNHR, a cyclic thiocarbamate such that N10 and C11 are
a part of the cycle, -SH, -SR, -SOR, -SO0R,—S0; °, -NRSOOR’, -NRR', a cyclic
amine such that N10 and C11 are a part of the cycle, -NROR’, -NRCOR’, —Nj, -
CN, Hal, a trialkyl or  triarylphosphonium ;

and when — represents a double bond, U and U’ are absent and W and W’

represent H ;

* R1, R2, R1, R2' are the same or different and independently chosen from H,
halide or alkyl optionally substituted by one or more Hal, CN, NRR’, CF;, OR,
aryl, Het, S{O)4R, or R1 and R2 and R1’ and R2’ form together a double bond
containing group =B and =B’ respectively ;

« B and B' are the same or different and independently chosen from Alkenyl
being optionafly substituted by one or more Hal, CN, NRR’, CF;, OR, SR, SOR,
SO.R, Aryl, Het, or B and B’ represent an oxygen atom.;

= A, A" are the same or different and independently chosen from Alkyl or
Alkenyl, each being optionally substifuted by one or more Hal, CN, NRR’, CF;,
OR, SR, SOR, SO;R, Aryl, Het, Alkyl, Alkenyl ;

« Y, Y’ are the same or different and independently chosen from H, OR ;



(CRI3R14)t (Q0) (CR15R16) (OCH2CH2) yCQZ' R',
- (CR13R14), (CONR19) ( CR15R0u( OCH2CH2) yCQZ' R",
- (CR13R14) t - phenyl - CCX CR15R16) uClz' R*, - (gIBI 3Ru)- furyl-CQ(CRi sRie)CQZ' R',
(CR13R14) r oxazol yl - CQ( CR15R16) "CQZ' R,
(CRI3R14) t -t hi azol y| C%%?ZLSRZLG caz' R" '
- (CR13R14)t -t hi enyl * Eppq@gb d@nq:qnbered aryl, cycloalkyl, heterocyclic, heteroary! or a

-(CR13R14) t-im daZOhrydar bR Y1 €68 Ring substituted by one or more non- cleavable

(GRI3RI4) 1+ U y1 - QoI %?acﬁeeﬁar@hﬁ%@amm g e O N
(CR13R14)t -t hi azol yPRQCGEIRbOr SO4FCR13R14) t -t hi enyl - QCOZ R',
CR13R14)t-imd L t-Pi QCOZR"
ARG o UG L T
y
- 0(CR13R14) t (NR19C0) R GRUHERd4)) dﬂéﬁ&%é?&lﬁ%h&@@péﬁdenﬂy%@%ﬁm Inlkyl, Aryl, each

O rasar ol ot e b S praly sl ah N, o SR o ity 7

-0-im dazol yl - QGSCOZNRR;,, CR); RODRIBIDR, rBD.RCAHI, Rét ; - 0- pi per azi no- QCQZ' R,
-000(CR131314)t (NRi sCO) (CR15Ri e)u (OCH2CH2) yCQZ' R', -0CO- (CR13R14)t
( CR17=CR18) ( CR15R16) u( OCH2CH2) yCOZ' R', 000NR12( CRI 3R14) ( CR15R16) u
(OCH2CH2) yCQz' R" goweipiipkerQCOz’ R', - 000-furyl - QCOZ' R',

- 000- oxazol yi - Eoﬂon@@@—éhﬁ) @%Qi(éld))'?ﬂ@%hﬁem -OCI) thi enyI QCZ' R*,
-0C0-i m dazol yl -QCQZ' R*, . 000- pi pera2| no- QCOZ' R"

- CO( CR13R14) t ( CRI5R16Pu ¢ @@-PZ@J%W’@EE@RF a t”P@(ﬁC{\m%RﬁAfPr—NR-
(CRL7=CR B) ( O 5R16) UCODRGHANJERICR: - -, ONRIZ( ERIIFLOM (ERIBELS) U

{00 oxazol Y1 - 0O R - U 4T R O e KGR Sy PO £
-CO i m dazol yl - QCQZ' R" - CO pi perazi no- QCQZ' R', - CO pi peri di no- QCQZ' R',
NR12( CR3R14) t ( CRI5R16) (©GHRCH2NNGRZ RGS NR., £-NR.CS-F-. -E-CS-NRF-
o E and F are the same or different and are independently chosen from
linear or branched —(OCHCH.)AIKy{OCH,CHy)-, -Alkyl(OCH.CH,)-
Alkyt-,
-(OCH2CHy), -{OCH,CH,)Cycloalky{ OCH.CH.)-,
-(OCH,CHjy)iHeterocyclic(OCH,CHy)-, -(OCH,CHa}Aryl(OCH,CH,);-,
-(OCH,CH,)iHeteroaryl(OCH.CH_);-,
=Alkyl-(OCH,CH}Alkyl(OCH,CH,)-, -Alkyl-(OCHCHo)-,
-Alkyl-{OCH,CH,)Cycloalkyl(OCH,CHy);-,
-Alkyl(OCH,CH,)Heterocyclic(OCH,CHo);-,
-Alkyl-(OCH,CH,)Aryl{ OCH,CH,)-,
-Alkyl(OCH.CHz)Heteroaryl(OCH>CH2);-,
-Cycloalkyl-Alkyl-, -Alkyl-Cycloalkyl-,
-Heterocyclic-Alkyl-, -Alkyl-Heterocyclic-, -Alkyl-Aryl-, -Aryl-Alkyl-,
-Alkyl-Heteroaryl- , -Heteroaryl-Alkyl- ;
o iandj, identical or different are integers and independently chosen from
0, 110 2000 ;
o Zis a linear or branched Alkyl, cycloalkyl, Aryl, heteroaryl, heterocyclyl,
aralkyl, cycloatkyl, heteroaralkyl, or heterocyclylalkyl, optionally
substituted by solubilizing functions such as amino, ether, sulfonic

and carboxylic groups ;



NRI 9CO( CRI 3R14) t (CR15R16) (OCH2CH2) yCQZ' R', - N1312( CR13R14)t

(CR12=CRI 8) (CR15R16) u (OCH2CH2) yCQZ' R', NR19CQ(CR13R14)t

(CI R17=CR15) (CR15R16) u (OCH2CH2) yCQZ' R", gg NRI9CONR12( CR13RI 4) (CRI 5Ri eL
(OCH2CH2) yCOZ' R', -NR19CO NR12 (CR13R14)t (CR12=CR18) (CR15R16)u
(OCH2CH2) yCQOZ' R', - NR19CO phenyl - QCQZ' R', -NR19CO furyl -QCQZ' R', - NR19CO-
oxazol yl -QCQOZ' R', NRI9CPishdralzol yl - QCOZ' R', - NR19CO-t hi enyl - QCQZ' R',
NR12C0- i m dazol yi - QCOZ' R', - NR19C0- nor phol i no- QCOZ' R,

- NR19CO- pi per azi no- QCOZ' R*, - NR1900- pi peri di no- QCOZ' R",

NRL2- phenyl - Q0OZ' R s Chperoeogenfaneoaz’ RY, - NRL9- oxazol yl - QOC2R"

-NR19-t hi azol yl - @OZ(dﬁ13R14)tNEﬁ1aa1gm%Her -NR12-i m dazol yl - QCOZ' R*,
NR19- pi per azi no- QCQZ I '

NR19CO- NR12- pheny!| -@%)*WM?&%M QCoZ' R,

- NR12CO- NR12- t hi az oHpiR BN R:=CR NG NRCRLCH) A R'QOCZ' R”,

NRL9CO NR12- pi peri di 0 5R16) u( OCH2CH2) yCOZ' R'
S(O),,(CRISREOF(CR— (@% “‘” Fgﬁ?%%ﬁ{ &%é&ﬁl yul )Y
-scmR12(0R13R14)t(dﬁﬁ5ﬁ1a5Qp<@)¢@ﬁ@@a@ Z%@qn per azi no- Q0OZ' R, and

- SCO- pi peri di no- QCOZ Cﬁ1gR1MI§U5)% 5R15)u(©dl-§CElz pj]gjz:pa’t link or a |inear al kyI or

branched al kyl having _from r ol yet hyl ene gl ycol
spacer with 2 to 20 ?i@*@ﬁ@o@%ﬁgscgz 19 and R12 are the sane

or different and ar e(CR..aﬁearphah)kyJIQ CRisBREO0dRA]-IGR:RE)-cycl i ¢ al kyl havi ng

from1 to 10 cgy « Mpl e or substituted aryl or heterocyclic,
and R12 can in @g&?@?r@g @Zﬁ "R13, R14, R15 and R16 are the sane or

different and are H-(ERiRudionazolyl- @p(%ﬁaﬂ@h@@ZBI,kyl having from1 to 4 carbon

atons ; R17 and qucp{ 3@14I;Ltmgzo¢,l|lg CR15R8 t6z® 1 or 2 ; uis an integer
from1l to 10 and can _al so 16& éﬁglnteger from1l to 10 and can
alsobe0: yis ar{CBr?Be@}é'P'e‘?VIIGPI ReRol“3hl can al so be 0 :

~{CR13R4)}-imidazolyl-CO(CRsR45),COZR”,
-(CRy3R)piperazino-CO(CR15R46), COZ'R”,
~{CR43R14)-phenyl-QCOZ'R’,
-(CR13R14)-furyl-QCOZ'R”, -(CR13R14)-0xazoly-QCOZR”,
-(CR43R4)-thiazolyl-QCOZ'R”, -(CR43R14)-thienyl-QCOZ'R",
~{CR 3R 4)-imidazolyl-QCOZ'R", -(CR13R)-piperazino-QCOZR’,
-(C=C)-(CR13R14){CR15R18).{OCH2CH,),COZ’R",
-O(CR13R1a}{CR5R15),(OCH.CH,),COZ'R”,
-O(CR13R14{NR1sCOYCR15R16)u,(OCH,CH2)y,COZ'R?,
-O(CR3R14) (CR17=CR18){CR15R 1), (OCH,CH);,COZ'R",
-O-phenyl-QCOZ'R”, -O-furyl-QCOZ'R”, -O-oxazoly-QCOZ'R",
~O-thiazolyl-Q COZ'R”, -O-thienyl-QCOZ'R”, -O-imidazoly-QSCOZ'R”,
-O-morpholino-QCOZ'R", -O-piperazino-QCOZLR”,
-OCO(CR13R144{NR1sCO}CR5R )y (OCH-CH,),COZ'R",
-OCO-(CR13R 1) (CR17=CR15}(CR5R16)u(OCH:CH,),COZ'R”,
-OCONR12(CR13R14){CR15R1e}u (OCHCH,),COZR’,
-OCO-phenyl-QCOZ'R”, -OCO-furyl-QCOZ'R”, -OCO-oxazolyl- QCOZ'R”,
-OCO-thiazolyl-QCOZ'R”, -OCO-thienyl-QCOZ'R", -OCO-imidazolyl-QCOZ'R”,
-OCO-piperazino-QCOZ'R", or
~CO{CR13R14){CR5R 46}, (OCH:CH,),COZ'R”,
~CO-(CR3R14) (CR7=CR18){CR5R g)u(OCH;CH;),COZ'R”
~-CONR12({CR13R14){ CR5R 16}y (OCH2CH),COZ'R”,



-C(=0)-Z' R' being a carbonyl containing function wherein Z' represents a
single bond or -0-, -S-, -NR- and R' represents H, Al kyl, Cycloal kyl, Aryl,
heteroaryl or heterocyclic, each being offionally substit ut ed by one or
nore Hal, CN, NRR, CF3, R OR SOR, SO2R, Aryl, Het ; or the

phar ITB.CEUtI cally acc Cﬁt abl e salts, Caydrat es _or édrat ed salts, the
pol ynor phi ¢ cryst al I¢%& hep-QC0d e fughRCOZR" - brpzelvh ALY es,

di ast ereoners O enartO-grigdoly-QCOZR " dCoOoeauAth 2R Canumaumﬂﬂyaowzdl ng to
claim1 wherein Wagon:\é\{gﬁ%éﬁg%%%?rggc@rgpengm &E%tZRand are -OH, -0OMe, -OEt,

- NHCONH2, - SMe. 3. clairns or' 2 having the follow ng
formula (11) : W 4:NGeRPadfad(CRagbe)dO8Y:Clid) M 1 of formula : O 5.

Conpound accor di ng {\gr W (CPIR, Jfck e PeREEL @i@l ms wherein A=A . 6.
Conmpound accor di ng to "an ( one 1@* 1 16”r ecedi %(%: i ms_wherein A=A =| i near

unsubstituted al kyl "NRs(C LﬁﬁBWa@@@ 931@6161"(5 QH&P*@W«QO&R the preceding
clai ms wherein Y=Y'.NR,JdO@R,FNHORAECRERORARNY, (OCHaOH,) @' ®f t he precedi ng

cl ai ms wherein Y=Y any one of the
precedi ng cl ai ns méﬁ@?@@w&%%m%n’g@aﬁ%@*ﬁ&ﬁp%@g dl ng to any one of the
precedi ng cl ai s wheé¥tRasCO MR = CR1:Rl4): (CBApORRMCAsBalL.dPRYGH)&R¢ Rone of the
precedi ng cl ai ns qu\g |¢b?FéA:,_Q RO P##tﬁdﬁr Qﬁ:@)ZF@O uc%l according to

IS a

any one of the prece % al'ns erein to 10- menbered aryl or
het er oaryl . 13.0"@8%999 Raccording to claim 12 wherein T is a phenyl or

pyridyl group. 14. GepouikRRFQCoZRY, N BytheAf-@for’Re preceding cl ai ms
shereln ©15 2 o nAl B0 s Porpie SHRATASHYLAEABgH0 a0y one of Lhe
accordi ng to cl ai m-NRy#RpiperaziDoCOAR", -NF;,.CEpippodind QEOZHT"di ng t 0 any one
O e Prereding o NeTEailhs aboz R ARl ARaCOr ARGz "
-NRg-thiazolyl-QCOZ'R”, -NR¢-thienyl-QCOZ'R”, -NRg-imidazolyl-QCOZ'R”,
-NR¢-piperazino-QCOZ'R”, -NRg-piperidino-QLCOZ'R?,
-NR1gCO-NR2-phenyl-QCOZ'R”, -NR1sCO-NR>-0xazolyl-QCOZ'R”,
-NR1gCO-NR3-thiazolyl-QCOZ'R", -NR15CO-NRo-thienyl-QCOZ'R”,
-NR1sCO-NR2-piperidino-QCOZR”,
-8(0)¢(CR1sR14M(CRi1sR16)u( OCH2CH2),COZR”,
-5(0)3(CR13R14){CR7=CR1g)(CR15R16)u{ OCH,CH)},COZ'R”,
-SCONR12{CR13R14){{CR5R 15}y (OCH,CH,),COZ'R”, -SCO-
piperazino-QCOZ'R”, and -SCO-piperidino-QCOZ'R”,

wherein :

o Q is a direct link or a linear alkyl or branched alkyl having from
1-10 carbon aioms or a polyethylene glycol spacer with 2 o 20
repeating ethyleneoxy units;

o Rig and Ry, are the same or different and are linear alkyl, branched
alkyl or cyciic alkyl having from 1 to 10 carbon atoms, or simple or
substituted ary! or heterocyclic, and R4z can in addition be H ;

o Ris, R, Ris and Ry are the same or different and are H or a linear or
branched alkyl having from 1 to 4 carbon atoms ;

o Ry7and Rygare H or alkyl ;

o qis0,1or2;

o uisan integer from 1 to 10 and can also be 0 ;



18. Compound according to any one of the preceding clains wherein Z is

| i near or branched -Al kyl-. 19. Conpound;gccording to any one of the
preceding clains wherein p is 0. 20. Conpound according to any one of the
preceding clains wherein Z' is a single bond or 0. 21. Conpound accordi ng

to any one of the pr e%ed't@%n%t@ééﬁmmﬁf)@b@n@cadaﬂscpbeo /2 22. Conpound
according to any one of the preced |ngI clains wherein R' is Hor |inear or

branched - Al kyl - or oﬁ)tlb'ﬁé‘ﬂl"iﬁegﬁuﬁ@'ﬁ‘ tREBANhEINFRRRY i c. 23. Conpound
accordi ng to any ong@b)-ie bpingaedizasyl chehinbg Wheli@ whdriin ZSreptesents dsiagliey|  or
a succini mde group

cl ai ms wherein -2z RP® quorc%ngg o g{Jdl ngsc?gg %@P&gdgglk |f}ﬂ§|pﬁ%§&8ﬁg&9

precedi ng cl ai ns V\haetelonyczhala:hch |ba|hgmpi:®atmmmtutbﬁ@mone or more Hal, CN, NRR’,
- (CRL3R14) i ( CR15R16)p %S%)F%/ Rivi; Het
_(CRL3R14) | (OCHchzgzy% A %'R”’; .

- 0( CRL3R14) t ( CR15RI 6) 0( OCH2CH2) yCOZ' R" ;

-0(CR13R14) i ( NRI 9COy( ¢RL phdrtnacEdtiiyHadbEIR¥I e%alts hydrates or hydrated salts, the

E &ch_li)z é?;ggyg ( Cpl)?o ?n%%’pr)ug (cr?s:fH ’ﬁ“ne st)rl}lc%?gs or op‘tlcal |so§‘ners race%gés diastereomers

or enantiomers of said compound.

2, Compound according fo claim 1 wherein W and W' are the same or different and
are -OH, -OMe, -OEt, -NHCONH,, -SMe.

3. Compound according to claims 1 or 2 having the following formula (I} :
{Cﬁo -An-T-A'n'- Oﬁ”:h
(mn
4. Compound according to claim 1 of formula :

H, N O-An-T-A- &%J
W ¥ N
S 0
or
H N O-An-T-AN-O N—\@j
{(\;ﬁ\/\( YI:GQ‘,I\I
& 0

5. Compound according to any one of the preceding claims wherein A=A’

6. Compound according to any one of the preceding claims wherein A=A’=linear

unsubstituted alkyl.

7. Compound according to any one of the preceding claims wherein Y=Y".



-(CEC) - (CR13R14)i CQZ' R* ; -0(CR13R10i (NR19CO) (CR15R16) CQZ' R" ;

-(CR13R14)i (OCH2CH2) yCQZ' R'.  26. Conpound of forrmula : GD-(Z2)p-C(=0)-Z' R
\ - 73 wherein: -GD(2)p-C(=0)-Z'"Ry is as defined in any one of
claims 1, 14 to 25; Mrepresents CHor N, Y, Y are as defined in any one
of claims 8 or 9. 27.Conpound selected in the group consisting of :
4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 11la-tet ra.hx(dr p@pp}(r rol o[ 2,
1c] [1, 4] benzo8i azepinpogndpecosting to Rpyrerasf ie pieredpFaintvierep Y5l i=PAlyL
4-(3,5-Bi s-RS)-2-eth-(E)-ylidene-7-nmethoxy-1, 2, 3,11la-tetrahydropyrrol o[ 2, 1c

111, 4] benzodi azepi n- 5- one- 8-yl oxynmet hyg- phenoxy)-acetic acid. . _.,._
3- (2-{242- (3, 59Bi s-@é@jﬂ%ﬂ%?#’( t9|a|“¥1é’??e§ -%?#%’WE-C%'@?‘s‘ﬁefﬁ‘a-\’i‘gt“ro%eydropyrr
ol o[ 2, 1c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phenoxy) - et hoxyket hoxy} -

et hoxy) - propi opl c id . . : —

o (3 5 o - sy T o Rt g POoqis. 9 ML PRSP g g SIS S ol of 2, 1
c] [1,4] benzodi azepi n-5-one- 8-yl oxynet hyl] - phenyl ) -hex-5-ynoic acid ;
3-(2-{212-(2, 64Bi s-Badpotin® bokdmg ! 4r A6 of tHERIr&R Mg kizims whdrdint BE-AREHL Opyr 1
ol o[ 2, 1c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hy1] - pyri di n- 4-yl oxy) - et hoxy] -
et hoxy} - et hoxy) - pr & 6Ri"daci d ;

4-(2,6-Bi s-RS)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 11la-tetrahydropyrrol o[ 2, 1c

] [1, 41benzodi azepi s B 0nes S dReTBhSHd o bl it WheiWty fial Bobd
membered aryl or heteroaryl.

13.  Compound according to claim 12 wherein T is a phenyl or pyridyl group.

14.  Compound according to any one of the preceding claims wherein G is a single
bond or -O-.

15.  Compound according to any one of the preceding claims wherein D is a single

bond or —~E- or -E-O-.
16.  Compound according to claim 14 wherein D is —E-.

17.  Compound according to any one of the preceding claims wherein E is linear or
branched —-Alkyl- or -Alk(OCH,;CHa);-.

18.  Compound according to any one of the preceding claims wherein Z is linear or
branched —Alkyi-.

19.  Compound according to any one of the preceding claims wherein p is 0.

20. Compound according to any one of the preceding claims wherein Z’ is a single
bond or O.

21. Compound according to any one of the preceding claims wherein Z' is O.



N12-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nmethoxy-1,2,3,11la-tetrahydro-pyrrol of
2,1c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet t}yg- phenoxy) - et hyg- N- et hyl - succi na
mc acid ; !
4-(3,5-Bis-[(S)-2-met hylidene-7-nmet hoxy-1, 2,3, 11a-tetrahydro-pyrrol o[ 2, 1c] [
1, 4] benzodi azepi n- BoRP&MA- LGRS BV Jone e el preioigad@ing vaeidh R is H or
(2-{242-(2-{343, 5- Bi. S- E 7-met hoxy- F met h?(l epe- 5- xtoaﬁ t3 5, Jl.la- t et rahydro- 1H
benzol e] pyrr ol of 1, 2'gP[ ", XF e e -8 'W@’h@‘?’ﬁ@? 54 BRI or opoxy} - et hoxy)
et hoxyl - et hoxy}- et hoxy)-acetic acid ;
(3-{242-(2-{343,5- Bj.g-( 7- - 2- et -5- s (B =L etk o- 1Hb
enzo[ e] pyrr ol o%f', 2- g??&?”ﬁelcggé%‘?ng%y%%%@%@@%@@%égﬁ%ﬁff @ﬁgd;y) eth
oxy] - et hoxy}-ethoxy)-propanoic acid ;Oz)_;éf as well as the correspondi ng

y

N-hydroxysucci ni m dyl esters, or their gpharmaceutically acceptable salts,
hydrates, or hydrated salts, or the padl rphic crystalline structures of
these compounds or @lkdpra syscingmife pgPrer s,° racenat es, di ast er eoners or

enantionmers. 28. Conpound selected in the follow ng group : 75 as well

as the correspqndi ng N-hydroxysucci ni m d ester r.their. _...
phar maceut i cal 147" ach'BP%{%ﬁgécg‘g{ﬁ'f‘g,oWW&%L‘QEBFC@M Q?'Q‘? v@gfe[ms',z%r's R
pol ynorphic crystalline styctures of these conpounds or their optical
i soners, racemates, diasterepi somers or enantioners. 29. A conjugate

nmol ecul e conpri sing one orOnoke conpound(s) according to any one of clains
1 to 28 chemcally loaigedt to & cell binding agent, optionally nodified,

t hrough the linker. 30. A conjugate nol ecul e conprising one or nore
conpound(s) according to one of claims 1 to 28 covalently linked to a cell
bi ndi ng agent ®fr ougAMpeBd|aceNTing iQrMIRNeT thichrrersdngstiains WRES e BIRUES) .
31. A conjugate nol gdéergrcording to claim29 or 30 wherein said cell

bi ndi ng agent is chosen from antibaodies or a fragnent of an anti body that

cont ai ns at Ieas’t‘(%é&b)i(ﬁai5ﬁg‘>h§(??'é%ol'|2§¥99f?|§kF nes, hornones, growth factors,
nutrient-transpar{CREROFOCASCHMYO@RYERRJ ez Reel | bi nding nol ecul e or

substance. 32. A | ugat I Iddg to claim?29 to 31 wherein
said cell bindi ﬁg@@%ﬁ%&@@%@‘ﬁ%?@%ﬁ&g|= onal antibodies; chineric

anti bodi es; hunmaniozerl;RANBRQGCER SRILH(PChuDBNCOR"hodi es; single chain

anti bodies; fra ”F(E“I ti IS, A0t & f ns,. peptides; |ynphoki nes;
hor nones such ag' -5@1(‘?%33‘%7}:@‘%%1@9#8??*6‘%%%;0%%asi ng hornones), MSH

(mel anocyt e- st i PUDEER B8 JPABNhe), steroid hornones; growh factors and

col ony-sti nul at t“@@%ﬁﬂ%@@z Ltam ns. 33. A conjugate nol ecul e according to
. - 2 .
any one of clains 10 etein cell
¢ -(C=C)-(CR1aR144COZ'R”;

& ~-O{CR{3R141(NR1eCO){CR5R+),COZR” ;
L4 -(CR13R14)§(OCHQCH2)yCOZ,R".
»

26. Compound of formula :
G-D-(Z)p-C(=0)}-ZR"

H, N o\/EJj\/O M=
N\'ﬁY Y'm,hf
0 e

or



76 bi ndi ng agent and said conpound(s) are |inked through an am de group.

34. Process of preparation of a conjugatg3nnlecule conprising the step
where a compound as defined in claiml1l t0°28 wherein the |inker conprises a
term nal carboxy group, said carboxy group being optionally activated as an
am de group, or a precursor thereof, is reactwd-tzth a cell binding agent
so that the conpound and the cell b|nd|ng agent are |inked together via an
am de bond. 35. Process accordi 34 whereina~tHe cell bindi ng
agent is an antibody or a nonoc on . Pro e according to

cl ai m 35 wherein the conjugate.s ~f i ¢ si on
chromat ogr aphy, desorption chro
chronatography,hydroghoblC|nteractlonchronatography afflnlty
chromat ogr aphy, HPLE@e®€#iromat ogr aphy on hydroxyapatite, dialysis or

diafiltration. 37. A ghaieseo)-z¢als £80s ih bANoredTRIaIG Nd43 g9Nj ugat e
nol ecul e as defined | nh an one of clainms 29 to 33, or a conpound as defined

in anyone of clains" Y eS8 Mer with a pharnaceutical ly acceptabl e
carrier. 38. A conpevnd ascaxxdefingintaty amyofafedm®8ocd.ains 1 to 28 for use in a
met hod of treatnment of cancer. 39. A conjugate according to any one of
claims 29 to 33 for use in a nmethod of treatnent of cancer. 40. Use
accordi ng to a®y. onEompousdgelgsted intthe a@up gonsiséingrfriuf act ure of a nedi canent

foo the treatmenty 955 BRGED: etl‘f"@i) yh&%e@’fmélh&@“i yg@‘ié‘«te?rﬁﬁﬁéibﬂgalé[@@ny one of
clains 29 to 33 in the manufacture of a nedicament for the treatnent of
[1,4]benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-butyric amd

¢ 4-(3,5-Bis-{(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1¢][1,4]benzodiazepin-5-one-8-yloxymethyl]-phenoxy}-acetic acid

s 3-(2-{2-[2-(3,5-Bis-[(3)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1c][1,4)benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-ethoxyj-ethoxy}-
ethoxy)-propionic acid ;

» 6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3, 11a-tetrahydro-pyrrolo[2,1c] [1,4]
benzodiazepin-5-one-8-yloxymethyl]-phenyl}-hex-5-ynoic acid ;

¢ 3-(2-{2-[2-(2,6-Bis-[(5)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2, 1c]{1,4]benzodiazepin-5-one-8-yloxymethyi]-pyridin-4-yloxy)-ethoxy]-
ethoxy}-ethoxy)-propicnic acid ;

¢ 4-(2,6-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-

pyrroio[2, 1c][1,4]benzodiazepin-5-one-8-yloxymethyl]-pyridin-4-yloxy)-butyric acid ;
¢ N-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-

pyrralo[2, 1¢][1,4]benzodiazepin-5-one-8-yloxymethyl]-phenoxy)-ethyl]-N-methyl-
succinamic acid ;

¢ 4-(3,5-Bis-[(8)-2-methylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1c][ 1.4]
benzodiazepin-5-one-8-yloxymethyl]-phenyl)-propanoic acid ;

e (2-{2-[2-(2-{3-[3,5-Bis-(7-methoxy-2-methylene-5-ox0-2,3,5,11a-tetrahydro-1H-
benzo[e]pyrrolo[1,2-a][1,4]diazepin-8-yloxymethyl}-phenyl}-propoxy}-ethoxy)ethoxy}-
ethoxy}-ethoxy)-acetic acid ;

o (3-{2-[2-(2-{3-[3,5-Bis-(7-methoxy-2-methylene-5-ox0-2,3,5,11a-tetrahydro-1H-
benzolelpyrrolo[1,2-a][1,4]diazepin-8-yloxymethyl)-phenyl]-propoxy}-ethoxy)ethoxy}-
ethoxy}-ethoxy)-propanoic acid ;

g

cancer.
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as well as the correspanding N-hydroxysuccinimidyl esters,
or their pharmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic crystalline structures of these compounds or their optical isomers,

racemates, diastereomers or enantiomers.

28. Compound selected in the following group :

O/\/\H/DH
H S
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29,

30,

31.

32,

33.

as well as the corresponding N-hydroxysuccinimidyl esters,

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

racemates, diastereoisomers or enantiomers.

A conjugate molecule comprising one or more compound(s) according to any
one of claims 1 to 28 chemically linked to a cell binding agent, optionally

modified, through the linker.

A conjugate molecule comprising one or more compound(s) according to one of
claims 1 to 28 covalently linked to a cell binding agent through the linking group

of the linker of the compound(s}.

A conjugate molecule according to claim 29 or 30 wherein said celi binding
agent is chosen from antibodies or a fragment of an antibody that contains at
least one binding site, lymphokines, hormones, growth factors, nutrient-

transport molecules, or any other cell binding molecule or substance.

A conjugate molecule according to claim 29 to 31 wherein said cell binding
agent is chosen from monoclonal antibodies; chimeric antibodies; humanized
antibodies; fully human antibodies; single chain antibodies; fragments of
ntibodies, interferons; peptides; lymphokines; hormones such as insufin, TRH
(thyrotropin releasing hormones), MSH (melanocyte-stimulating hormone),

steroid hormones; growth factors and colony-stimulating factors; vitamins.

A conjugate molecule according to any one of claims 29 to 32 wherein cell



34.

35.

36.

37.

38.

39,

40.

a41.

76

binding agent and said compound(s) are linked through an amide group.

Process of preparation of a conjugate molecule comprising the step where a
compound as defined in claim 1 to 28 wherein the linker comprises a terminal
carboxy group, said carboxy group being optionally activated as an amide
group, or a precursor thereof, is reacted with a cell binding agent so that the
compound and the cell binding agent are linked fogether via an amide bond.

Process according to claim 34 wherein the cell binding agent is an antibody or a

monocional antibody.

Process according to claim 35 wherein the conjugate is purified by size-
exclusion chromatography, desorption chromatography, ion exchange
chromatography, hydrophobic interaction chromatography, affinity
chromatography, HPLC, chromatography on hydroxyapatite, dialysis or

diafiltration.

A pharmaceutical composition comprising a conjugate molecule as defined in
any one of claims 29 to 33, or a compound as defined in anyone of claims 1 to

28 together with a pharmaceutically acceptable carrier.

A compound according to any one of claims 1 to 28 for use in a method of

treatment of cancer.

A conjugate according to any one of claims 29 to 33 for use in a method of

treatment of cancer.

Use according to any one of claims 1 to 28 in the manufacture of a medicament

foo the treatment of cancer.

Use of a conjugate according to any one of claims 29 to 33 in the manufacture

of a medicament for the treatment of cancer.



