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WD 2009/ 016516 PCT/ | B2008/ 002869 1 CYTOTOXI C AGENTS
COVPRI SI NG NEW TOVAYMYCI N DERI VATI VES AND THEI R

WO RBRARBLE | C USE FI ELD OF THE | NVENTI ON 5 The PpeCESE2008/002869
invention relates to novel tomaynycin derivatives and
their therapeutic use as cytotoxic agents. The
therapeutic use is the result of deIivering t he

tonm cin derivatives to a s ic ce ul ation
| T O Dol BGENTS S RIS AT TOMAYRYRINRERNATIVES
tomaynyci n deri VARND'RIEIR THERAPEUFIOWdBRY agent. The
invention relates also to conjugate nol ecul es
conprising one or nore of said tomaym cine

FIELD OR@HEMNVENEION hemical |y |inked to a cell binding agent,

he pres il e A o o P s R R el o ot

agents. Thgtarrapeitic gise i thgrresud of slelijering ﬁm’r@mammmm denvatlves to a specific cell

populatioA i 'ah@fé}cége?jfdg'ut&g By lé%ggi%gllf( |§ﬂn§ tﬁé tcﬂﬁayn#y‘&m ciegrlé/a?tlve t%h aocell binding

agent. Tbe |n\éqnt|on g@ 8d oDF%%gaie Z'Qole gengplaB@}lr@ oga’or more of said
tomaymiclri@38yivatDiee nkemiesllydinked tb a/sef! bindidy agest] ajtiedalgehddfeay 15
systems 1-23 (J. Rodwell, ed. 1988); Pietersz et al,
d delivery systens, 25-53 (J.
5y, Bunol et al, in Antibody nedi ated
Many rem:alslhaee yapsya’eénm the mttédipled. splaaﬁuv@rgetmgobf 88 ellsGith monocional

antibody- llfg ggglﬁéﬁ%/@flé%ﬁéf% lm@cino- dmjc}a&fég {r%eﬁgl% \;bngonége% ?&é) Ghose et
al, in Taggteq ugggg@) E V@q\db% wl épﬁ:B)eDngueReVaU ||u15@flbody| medlated delivery
systems, Antl cancer Agent s, Frontiers in Cancer Chenot her apy,

osium Series 796; i ma et at eds,

1-23 (0. el i 1 SRR o Sh iBAptibesty yrediatgg E%{%@rsyste@s o'y Rodvel,

ed. 1988Buniobet alNinPAboBYE Rledled defiverp 49st4a§) B3)79 @. Rodyraanioss); G.A.
15 Expert Qm ni on on Therapeutics Patent 1087- 1103
(2005)). Al &eferences anfl patents mte&éﬁlé?rel n are 2
J. Drug Tlargetimmdﬁa{%d (D904);R ¥rleBbari, 325AdRy DatgaélivesrRays., 89404 &098); W.A.

Blattler &”Rt\F]?EESPF%eAnt%?M%‘? A;ab@h{é' Rront9%9 %Ué’éé;%le gX}nﬁf; ?% 338, ACS

ast 1 ne mt ony
Symposiiie periese £96; &ﬂﬁ]aﬁaﬁl eds. tﬁcmealcvaphemvaloiﬂom RORY; dtbhbamlaﬁrw Current

Opinion fnnPhé)ﬁﬂb&§ 443- @1@”@095‘)‘5 ¢5R HBRaAA, U% ﬁ@ﬁ U 58ioMRInE Therapeutics
Patents, (H'} 11ﬁ{ét o%tsg} A@ntl | ecul es throug
Wa & %ﬁf?r?’é‘iesﬁﬂﬁj BN clerRerSia A IPERFPaIPlsd iy feference.
(Garnett et at, 46, Cancer Res. 2407 2412 (1986)

Cytotoxic?f@@ch% ettho%r%x?te c%:,lﬁcafg%;] glgrdqgéggubl%y@crﬁyg% vdr%é_gglg)e, melphalan,
mitomycig G, dek chlerampicil dviezbeen cajygatedijord varBtyomfhmmnle&rféBlonel antibodies.

In some %é’s%@oc)we d@ﬁ@ecﬁés ore lﬁ’ﬁﬂ%&gi %E%‘Hu%ﬁ@%&%@% tﬂ%é?ﬁ af Stermediary

Pietersz

carier m?lwées?uc P alugin (Gagmt @2@35 Revder Rag 2407-2442 (1986); Ohkawa

et al 23, Banter &aﬁnoq 1988hdthe L8186 |(mb}m3ﬂab 6t ACAdchier kasa0®s-1080 (1980),
dextan @i 1 31 2,8 oo 25 583 gy Wb o A4 Bkt v agpcol 265

291 (19852 DilBran ek.al,GsCenger Ret; 1885-4§M9@536); SB&\laAet/\AaldEBSaPVc&.y Natl. Acad.
Soi., 327@%256 Qiﬁs&;ﬁ] %Rﬁén%é A4A° TQSI?J&a eqp) °¥§ .é @%t{,té]a%c Inst,, 721-729

repar |mTunconuats
(1984); tOeet\?éWeJ Mﬁﬂ ﬁibﬁmcI1@&2#&@@@(1BBﬁkBlQ(auaeEalb%rBr J. Cancer, 111-116
(1985)). i nvestigated. In nost cases, the high cytotoxic

potentlal of the drugs could only be observed,
A wide iRy & | linker ¢ feghrpiegies has been employed for the preparation of such

immunoconjugates and both cleavable and non-cleavable linkers have been investigated. In most
cases, the high cytotoxic potential of the drugs could only be observed, however, if the drug
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WO 2009/ 016516 PCT/ 1 B2008/ 002869 2 nol ecul es coul d be
rel eased fromthe conjugates in unnodified format the
WO 2009016586 t € using a cleavable linker. In vitPQI/IB2008/002869

cytotoxicity tests, however, have reveal ed that
anti body-drug conj ugates cébld kill not only 5
antlgen positive cells, but also other cells in the

Qlt |rr %ﬁgg]ve of the antigen expression on
moleculef gapil g feiease S RisiRtssoth Yrenqdifierl darm 7k i, bragt e using a
cleavableifrikecct . Thi s effect was observed in conjugates of the

anti - CanAg anti body, huC242, w th nmaytansinoi ds and

with a CC1065 analog (Erickson et at, 66 Cancer Res.,
In vitro cyto@iciylR8ts( ROGB)er, hayetraveatsd thit aniBodYadiog icomfegates could kill not only

1 . ' ' ,

antigen p%grwe e but(e;fébo%)ar ccﬁg i ¥e \85\}"}9 ?r%@b&gi@% ?f (tﬁeé %\'ﬁﬁgn %g&esswn on

cl eavab bond such as reduci’bl e di su

their Surfféﬁoiﬁ@ﬁrrateeamem df oelled e thystredar yeffeghi This eFagtuyas epserved in
conjugatéd bkd éth&)a%A@%lﬂb@&W%ubb@Z tatrokiahsihdidK an® itk 4 @@16@5 analog

PP YRR S5 LY DT SN OLOY oS s sorg e
(2006)). §ntfab©_diye®njugated linfred ezateclgavabiet bcﬂhdugJoﬂeas vaiudb%dlsulﬂde bond
demonstr%fetdegys%dﬁh[elabﬁ?{g&félt}?rwl‘ﬂfeo&ﬁ'i ggegt I% eé B’F %IOHJ;# %%ug ble tﬂloether link
exibited nechystgpdiertedisctdi spl ay undeS| red or not easily nmanageabl e
S|de effects. In order to control the toxicity of
bodﬁﬂdr%% conjugates, it could be very beneficial
Highly P?tsntu@eot pan cules; linked 40 taeingefoany SHchpavaRseadies could

generaterotelfmt ARt deinAtivies Gited intg-ceMIMryB6dcesing of tHéed;dnjdga@b Thistdbuld be an
entr.at |

s 1 o LRy, B0 BB o ST B e rpSig® 8 erecs.
order to tCamtglemﬁdtoamty @€ astikag-drigeconjglatessi it edoyldnisl eergt leeneficial to use non-
cleavablEk@0Xi city of cancerostatic drugs |ike nethotrexate,
aunorubicin, and vincristine. In order to achieve
significant cytotoxicity, |linkage of a |arge nunber of

Another ﬁ*né}ég dféWbQéW\lvﬁH; mos€hhtbedy-diug %F\J:uyatEQ ist th%r ﬁﬁbih@qg)ﬂemer a sufficient

neric carrier o ecul e,
°°n°e"tf~?¥ é’zgﬁwO th &fte begripe ﬁémﬂweﬁaambee%f targeten gufigans and the
relativelyofriosieratt Splotdicityrpefi baﬁtehjsmﬂb ngruy® lkbembgl{oﬂﬁgat@nﬁbwmmcm and
e bl ood s

uncteing gtk 5 Vol BRSSP SR s ot
either dirgstiedaltes aptibddyasr threugines payserico sadeh ercddralepvechines necessary.

However%&ﬂ‘fﬁgbig rhédqﬂ%%rémﬁ@d{é‘s Qﬁe%ndl%J %pln‘#u?&{ lhﬂdlﬁ o tl‘\ggérjggpantigen and

an | nterest
fast in V%ﬁ%é?r@aﬁq o they bMﬂtﬁtr@amaﬁo anqaligrnetive b?eférvsﬁl rgch more potent drug

molecule6lidH e biestdigticdkl aekpBIBl. Of 30 toxins to monocl onal
anti bodi es, as for Pseudonpnas exotoxin wth MAb
9.2.27 using heterobi functional mal ei mde succini m dyl

Non cledveblé rinkers mhalveTeideyil atspc lusdr Xianesrfugation. bCDhW ah®e an lnterest in

o S S5 AR G0 A4 e
toxins  tg o@pmomab e%nltlbd>dl¢ﬁes as hten Psidomonass prxatbixing vdins MAL d82.27 using
heterobﬁ@r%gné? 0 nh‘é%ﬁ'ﬁlﬁe angd,, dciMitRial1€S 9 Florﬁél& lidd gyckﬂ%qaj]e% -carboxylate

I C tOXICIt IS SIQ i cant reas

(SMCC) (ﬁ?n%d%éé%ﬁmeel\ﬂr‘\b R SoniuaaledimeniopLtorberp! gatsr spealisite n vifo against

positive tdliNtxes tﬁhﬁﬁth@%ﬁeeﬁﬁﬂlnlgrﬁ@d“ﬁ‘jeclﬁﬁa dggéubéﬁgggzztm@bess toxic in mouse
Er

target HE
models. WRETIRARH el FGEGCAIE CBEPRTO DR gaeatr kg PPk This non-
cleavabld trkeehibéenofisedsin nige M&t@softtmstuznﬂnalb (Hertdptin) maicRparget HER2 (ErbB)

HERR2 @A%?Pa‘?@&%@@ P%Erl-,ocdgp?e %§§ Hg’ﬁp%ﬁg 5%83{’ B{f%%ﬁ%e 8L effect of using MAbs to

inhibit thRQELSIEFOOBEONR8BBHh &@ms to augment the efficacy of trastuzumab (Herceptin) by
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coupling it to a chenot herapeutic agent, thus enabling
the delivery of cytotoxic therapy at a cellular |evel
W@ Ramsossiand Sliwkowski, 63 (Suppl. 1) Oncol ogpCT/IE20@84002869
(2002)). QO her versions of the SMCC reagent exist, for
i nstance water sol ubl e sul fosuccini midyl 4-(N 5
mal ei m donet hyI ) cycl ohexane- 1- car boxyl at e
. (tsulfo- SI\/C%E, has been al so used in conjugation
coupling ft do, @ chgRothetaRgltic AgRDt F"é'é\?QB‘P'@QIth%ﬂ‘@k"%"yuoﬁe%e’&ﬂ’élciﬂﬂﬁfapy at a cellular
level (Rapsohtand Siwkowsks B8 (Supphi1iiphedods €1-24 (duogpcet ae ( SATA),
SATA- SMCC, 2-im nothiazole (21T) and 21T- SMCC ( Foul on
et al, 10, Bioconjugate Chem, 867-876 (1999)).
Other veGyianssbi Hiei BYICCe srpgrbts existinfon mistagcan watdr osobudley Isulfrsedinimidyl 4-(N-
malelmld%éﬂylycygﬁﬁ ﬁ{ﬁ anﬁﬁ\aaﬁésg%lf?@ Cr% Qg'%ydt?een als? éy]s&% in conjugation

N- succl ni m oacC enzoat e
reaction. Qthgs pensleay “ﬂk@@d’éf&‘éqedﬂ @a(tlswiao N-supclrumglub%ﬁmmﬁmaﬁcetae (SATA),

SATA-SMTODatedtRbsoId )an@@TJ&mwGid&IoWéﬂlél 10, Bloconjugate Chem., 867-876

- (br ono- acet r o |on
(1959). iRl A T BN By RO EHSE) AE7IEY AR s boen used and
include Ndeswdcingoidflrdaiindbadehdeamhivibbdnasstd (BB N%‘Blccuhlmldtypiddea&ftate (SIA), N-

succmlmlﬁg bﬁ)kﬂ'ﬁ)\égetgt%pg#éﬁd aﬁi# Léll)s)%?%r]ih In ?,2(%?0 ceﬁag&agproglq%ate (SBAP).
These Gf%sww'nﬂgeﬁmﬂr@ fouw n%dea\w@legmb@p defivegiyftont hptdasety-baged moieties.
knovvn as mayt ansi noi ds have 15 been reported (USP
08, 020, USP 5, 416,064, and R V. J. Chari, 31
In spite ‘l{dv%\ﬁé%‘(? r@g@ed@ﬁpt&l&qs&,bmﬁg%tr‘@gdrmg@qi@@g) yseful cytotoxic agents

comprising ¢alll Eidiyy msRGiEslbn€ YWD hdp Gf RYBIXR &eg@kmdwmgs ﬁ@y{ansmmds have

en e 18 08088 MO SAT 0%, 5 7 S5l 5 s

Reviews 18804 t (4898) ) USildslyd viSefOIO&ytothiae aped8 TodPBsiag @elUSRding moieties and
analogue§ aZé@F;ﬁi?/e %Qhe r%ﬁ{uﬂ\og g%@é&gﬁeﬁ)ﬁrh%ve als? bggn roﬁported (UsP

nzo
5,475,090 d-fﬁfbﬁb ‘t—'$|h§ 715§éi97) bi ol ogi cal properties by
coval ently bi ndi ng to the N2 of guanine in the m nor

gr.oove of i ncl ude a nunber of m nor groove

Tomaymiin dERestyes AR IapEria 2 RSN HERRY & KoM 55 ¢ compounds

exerting T@Wb@ﬁ‘g‘id&l PREJetieEDby d6lAIMhtlyY bihding A¥eMErNS 'o'F‘gtu%‘aHme in the minor
use of its non- specific toxicCity towards nornal

groove QToPRA: FlvR 1dea o aUbRe 6 MG SEAASENGaTS Such A nthramycin,
neothraniyfy QQBICLSH EFSFnlaym%’ i aAbtupiY aeiivityhd 25\N§\féﬁ lifRBd PBESieE! &F its non-

oxceff cts of to ci n conmpounds, The present
specific W@@hm% S Va2l sl Nimdnere 15 3 NREL Ao insrease the:thepgeutic activity,
and dimihigh gied ﬁdn-@ dlﬁ&%ch@ﬁeb@WM%bﬂnwmgMBQ%d%y h‘h@‘ﬁdré‘sﬂan’t inventors
ents. Additionally, there

have Sh%@a{ Bisy Sd'&?@h %‘Brl{%‘??g ?agtﬁf%ta% Aeliiaty Fldemeipiaein cgmpounds by linking

them to Gl birkdlirgy Qg%_téStA@GItl@nalpf S RUS &S tt'étdeSBIt%p té;rHéﬁrﬁﬁf n derlvatlves that
i Ci potent to be

t oma n ot s ntly
are solulG AT SIAPlen FRUEaHS SaliRe LT P DoV Dyc Rk B LTty Batent to be
used in doajgEBE oflesli biadihy agered their anti-tunmour activity in
preclinical nodels have been disclosed (WO 00/12508
and WD 2005/ 085260). However, initial clinical trials

Recently| & fowmens PBDNgHrivativest 41t twemmmtmmaupécttvhy f sie@ﬁmcaarrﬁodels have

been dlsglg\#ﬁe%ﬁ&%se(&@ﬁésﬁg aﬁ-@mﬂ) Q{l]ﬁtl&%g}g(ﬁ)n woe\g?g%slt?al tchcaI%neﬂs in humans

indicate ﬁéﬁ&nﬁﬁmmﬁé dlasy aratseosraly 1616 RIc8H6R the Vdry low dose that can be

SN T T TESRE 3 A iy T A S

Phlladelpihda SLBA QOU&‘; Ajshract #8147 hDhs, Qqﬁ'@égmcﬁlonﬂohhé AMBEratiex derivatives
/016516. P &2008/ 002869 4 PRI OR

showing e Kb Bt MORAY CApPMANa Bh e eXseBM 85030 and D

2008/ 010101 descri be tomaym cin derivatives
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that can be linked to a cell binding agent through a
linker, but the linker is not a |linker as defined for
WG 2a0b@16506pounds of the invention. Article "TePCHIB2A08X092869

Letters, Vol.29, N4O, pp. 5105 5108" descri bes

tomaym cin derivatives ref 4 (13)- (15) without any

l'inker. 10 International application WO 2005/ 085250

descri bes diners of PBDs of general formula PBD A-Y-X-

(Het)na L-(Het)"b-L-(Het)n.-T-(I—Iet')nd-L-(Het')ne
PRIORART(Het ' ) nf-X -Y'-A"-PBD wherein Het and Het' are

Internatlo?gf %%H@a%t\?ﬁer I 8%)885%5@ &F@ gﬁé %585@[%@5 Ic{eafl:rgaa tomaymlcm derivatives

that can prelinked 49 g lcethkinding apént shreughra higer,sbub’dab\hﬁm i9natradinker ds defined for
thecomp%@ﬁhshﬁtﬂ% idtéHabme, gl ycine, 4-am nobutanoic acid or a
single bond. X and X are both either -NH or -C(=0) -
and Y and Y' are dival ent groups such 15 that HY is an

Article “Taﬂré‘h)éhronh_@ttéfsQVMCdgyww S Y5-SH0BY BeRfibes t%inaﬁhﬁmbﬁﬂ%twé\s ref. (13)-
are selected from0, S, NH or a single bond

(15)W'th(?[§a3ﬁml\%l ent linker of the form-NHQ NH or
-(=0-Q (=0 - where Qis divalent group such that
lntematio%l dspﬁlifa‘ﬂoﬁ\lfdbor%é?ﬁs‘iwﬁé@% ééésé?ﬁxe%réflps%rs gB?rge 3(')rﬁ131 'ﬁé’D-A-Y-x_

oun accordin
(Het)na'L‘K‘ﬂﬁt)ml—éHaﬂ)dc'Tc(bﬁb)ﬁd FisEHet el -(Det)nr{ YORN- F’@@’ Whereih )Heindnd Het' are

amino- hetéNBb né\lb'rou% of %rrr@aeQ-\% Opr JUBLEL n/vﬂe?e r@ﬁs bh& tpﬁé}*?aﬂ}/ substituted

for he COTTPOUH s of th i nventi on. I nternati ona
heteroarylang) P %Smeom\ﬂzﬁ 4&88 PP lﬁe%armqmwgmgﬁ-mbutanow acid

or a singRIKYNBCK &Ad 0N a?&Botﬁ'ettﬁé?g-(P\W-l Qﬁ —05\'191&9}’? afl & ca'\ngllvalerllt groups such
rein I's

that HY '@?’gglgy'o'ﬁq\g@ﬁ)éﬂ Mcyr%wﬁg@pp Bb? é@gWoaﬁeA 8nd Apre selecteg from 0, S, NH
or a singieebeancdbat sns diveiend linker 5f &edioan —NI-D(IENI-H-Corf 1@0Ee8)-a0=8)1 Where Q is

divalent %bu;? s%h %Q}ihser ﬁ/b |k§ no}errrc?c{)]lﬁllgg o/ rﬂ% é;ﬁ(la,i?ng)fe){i?r}%ﬂy tsxr}bes’tituted). The

compoundwecmrdl@mto 8 generaformyba alt eantwrthe oiINHNDD -C(AO) asl )eand X’ and -NH-Q-
- &
\hor-CLESF QIR0 IpNE ohe M ReLo AR kol T

that do not conprise any linker as for the conpounds
InternatioBél dppReatioN et RO5/03814\0édchib& dnﬁé&Q{f'PB%'ﬁPét@&ed on the nltrogen atom

w10 by PoRSb0N By o Biack 18 FBLUHELES 65 Bhgne aroup optonaly
|nterrupteldSﬁr\bmestaﬁémetelmammdﬂH dcesmrs bed/bharomatp ahgelandX i I8 S or NH.

e s EA I A Pobl Brogs SR oo 22 o5l BPne mienion
are not pigtasttidran Mtknt s. SUI\/MARY OF THE | NVENTI ON 35 The
i nventi on rel at es to novel tomaym cine derivatives of

ims | to 30 nprising a linker. It also relates
Article * Et“EPPleH'é JeBWﬁbafaMéd'ﬁ'aﬁ'e%feﬁr@m Mek4Oc Oi¥pr P 543 rR540 desasipes dimers of
PBDs refOB8p@0ythbDiRYdticeinplseCtalyiliMiddr ia¥ @t theCQHMRNES o the kk&Hlioh O
a cell binding agent through a linking group that is
present on the linker of the WD 2009/016516
Article “EREHTE 0BG/ MO@&GHhal Snttbodyying cdonjudetes'y aishieg publicatibiesn Vol.15, N°9,
2005, pp/ RIs?883 tIQSNhI%aE-E’»?‘Pfﬁoaets'ngpd& rllge[ e &gﬂg dgg?ﬁ]ﬁﬁv/_e\ptﬁ?nd article

] derivati'ves an
Cancer Ryssef§8> 6@\ WW%&WWIQQQ m@tmfnonﬂ lmkerh’ep celd\blndlng agents.
represents al kyl, al kene or alkyne ; "Akyl" neans an

| i tic hydrocarbon group which may be straight or
SUMMA I TAN| o 28 P y g
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
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carbon atons in the chain or cyclic having 3 to 10
carbon atom Preferred aIkyI groups have 1 to 12
W@ 2000006586 ons i n the chain. "Branched" neans tPEr/IB€8/002869

or nore |lower alkyl groups such as 10 nethyl, ethyl or

propyl are attached to a li®near al kyl chain. Exenplary

aIkyI groups |nclude nethyl et hyl, n- propyl

g t-buty pent - entyl octyl,

t°maymyﬁ'8 rﬁl\frw “a%c'y P‘SO d9'éiea g meyrprea@{aﬂoncefag% Fféwgmmlcme degviatives and of the
conjugatemmalBsulés) al i phati c hydrocarbon group containing a

car bon-carbon doubl e bond and which nay be straight

or branched having 2 to 15 carbon atoms in the chain.
DETAILED RESCRIFTION IQFTHE INVENFIONps have 2 to 12 carbon atons
Definitiohd! the chain; and nore preferably about 2 to 4 carbon

atons in the chain. Exenplary al kenyl groups include

* Alk reprasenty lalkyb plsprengn alkwie but enyl , i - but enyl ,
"Alkylﬁ gﬁéﬂ?éﬁf Qfgﬁ\gt:}% h)‘fd?é’cl,a’rbdkl EE&?P y?ﬁ'i)fllu E%Qtsﬁger;lﬂ: ?{%‘r“én%ﬂé’é having 1 to 20

carbon Figifiegl A1 BT URHSIIc BFHNG PP EATbalt BOR- Beafeiees alkyl grasps have 1 to

12 carboardloragith thehdhath. MBanbiRedS iedhd at @he WW@?&N&?%WW rodps such as
ef erred al ky %

> car e c
metnyt STyl @G o I SG b e ok o or iR i methyl
ethyl, rmrem@,r ybyyl 2n-baty¥ teautyl omperitylT8-pentyl, foetyt; haongl, dexgnplcip¥ntyl and
cyclohe kynyl groups include ethynyl, propynyl, n-butynyl,
-butynyl, 3-nmethyl butynyl, n-pentynyl, heptynyl,
* "Alkeratryeaps qndlp@guwhmrocarbdhmbm@eqmtamomb cabm—wrbw double bond and
which rhayUed él?é?ghtcd?lb‘PérLcﬂ@d hQ\FIHé“z n& 19rc§£b%q éz\r&nfl rpme Jﬁ%ﬁf %e%}@ﬁ alkenyl

fl'uori ne” and [ ori ne

groups Bavsngito 12 rsbRIcgtems dn e ch@ntar@yaore@rerfyr@bky@@pwowoﬂ ¢fgbon atoms in
the chaBy Ek@ﬁbléﬁy dkehgl gléhpéaﬁm etﬁéngmﬁropaﬁﬁfrﬁb&@rh :%teﬁylt 9-mithylbut-2-

ato roups include phenyl or
enyl, n'ﬂ%fﬁ?ﬂyﬂ Fpte‘qa’ ‘?—gxnyrpﬁﬁﬁ‘?{&' 38¥eé‘ygcycl e or heteroaryl ;
“Alkyhh‘ém"eemmn dnmalbdwﬁcarboﬂrgrodw&cﬁﬁahﬁﬁ@ lai €arbéreéRbort Rip bond and

L R ety e

groups frayfo? 42 ear bcrmaibm@yln thecchraim gad witee rafierably [2etast carBéh atoms in the

chain. %%?e{ry Sy ﬁrcfu:pg eaetlliﬁﬁlle le)g?ﬁ;{Pnﬁ bq érgyl Cfbu%’% 3- methylbutynyl

r oat ons
n-PentYHY't*PQBE}’@M' ogfyny and d%(‘é!m@m um and phosphorus at omns.

“Halo@’é’rﬁﬁ@hﬁ%@ri‘% %&ﬁ{eo%ﬁloﬁﬁee ENDE or lahlhéﬁ Bt'%%rably fluorine and

h | fur. Suitable heterocycles are also 1 osed
c °m“¥ﬁ@“andbook of Chenistry and Physics, 76th Edltlon

"Awl"@%n?raﬁseﬁrombtﬁ&mon&ﬂalﬁr JrIHticyBlic Iafd?o%an%ang@yst%H\eof 6 to 14 carbon
i ncor por at e

h b
atoms, P"&?eé?b&iyef‘ t°§§ %ﬁﬂ’@?‘&fﬁ% XOTP A G OrauP kg é%nv' gr naphthyl ;
¢ “Het’ maaisindtsrodpelé oatieterbaty ; | | m ted to pyrrolidinyl,
oxli ra

b e R (e A e —p—
non aroghaiineiabld 3 todido prefesabiy § tophOpHmnbEyéd, morm piedr &EJItIﬂWlIG rings wherein at least

a |

one meﬁ‘iﬁérg};@}e %Is ﬁ%érazo T}/ﬂ&éﬁ?%\g to%%mys g L[ ?%dﬁ%?éanﬁt ‘lmlte\%f oxygen,

“'tfogenz e@fyﬁ GeeuE. ﬁ@rph'csreb@es @‘9'218 gYefegbigi heftgraatging are oxygen, nitrogen and
|

sEquur %@?gﬁxwl? bret g%?gﬁélgsrdgylgaﬂ% H?ﬁaﬁ&gfaﬁfy éﬁégﬂé‘tpﬁ%‘{)’# Physics, 76"

dition, &G R ﬁ pyPIhTSPn 12, 2o 0% e Hlﬁ@wmfwhlcha%%frs%mymcorporated by

referencgs wel | as the fused syst enms resulting from t he

n n I the te
preforfip O RN ngrolefs A 4BL A it dih 6r Bty pyrgeoicin.
imidazolidiny!, pxieshyr tivalyydeofidranyl, (dlaxdam ltﬁﬂhhycﬁo«pyrenﬁtdlwahﬁtmwnyl piperidyl,

piperazig@,pfr?%ri)}ﬁﬂbyl, rf);;/hngl;lin‘l&a(% I| @{rFor i tpw%% Hﬂ tﬁ%zcj)hg%{/Iugﬁahydrothlopyranyl
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pyri mdinyl, pyrazinyl, tetrazolyl, indolyl,
qgui nolinyl, purinyl, imdazolyl, thienyl, thiazolyl,
woemzotdsi@zol yl, furanyl, benzofuranyl, PCT/IB2008/002869
1,2, 4-thiadiazolyl, isot h| azol yl, tri azoyl
tetrazolyl, isoquinolyl, béhzot hi enyl, i sobenzof uryl,
pyrazol yl, carbazol yl, ben2| m dazol yl, i soxazol yl,
s Ryr'b_d%l - N- OXi gc‘f as well as the fused syste
dithianyls dpjp PWBE'W' IYIEP -3 n dehSHeRNfanY: ad'@ﬁ@wwangr deigahydro-pyridyl,
dinydrop@ridyl, Abkahydropyriailyo aligaiothiopy@hyie Bydoanyl,” @k K¥eNY ks the fused systems
resultmg?rro%lﬂee c%nﬁgﬁs%ﬂo% ‘L'esappcgﬁa}r']et erocycle” and the like refer

corr alkylene
» the tergy &eMdW’I @mbmaﬂbahdt@ngylclem esfers' talak&ﬁyhﬁ neéferably 5 to 10 membered

samale o o, UELRORRE mambBL 606 SR AR, b, v
pyrimidigyly ﬁgazmyl rtﬁfﬁzoluu wdetg bidndlinyh kastriay!, innislanadyl, dhignydribiezolyl, benzoth|azolyl

furanylSHéIiz@Mr&yf of 2 Wﬁlé%ﬂlw Msdtﬁlé%lypgtn%lyld mﬁtPJEBMI"V inolyl, benzothlenyl
i ndin erein Salg é oup

ivativ ?
N I RCIN L U A O
systemg resulfisg frqminmta@badynhalogmmp@he@embu&ase | abi |l e groups

" nd es hag o} r,ou Pref er,
* Alkyﬁl'n %ﬁ)@ﬁ(elav lfﬁnéla ?lhﬁ'@esaw 0 ?roﬁ'éfﬁ ﬁﬁ@%ﬂ%a?”%g‘?%%?f% @lso to the
correspandiog "gkgens!, do:ycpalteylerr%of‘aﬂkmwlemeépf' alkyhlilene"| i "afgizhe', S"hetefoarylene”,
"hetero%%@%nadﬁg’é;{kggwﬁ g}falje%rﬁﬂg %}/ &ga eod%f oql?vgocr?}{dpo%ie a{o S5t he
* "non-glepyabigm dinksse'emeped oy ogred )&sut@l@ﬁorc hevatently llmklndl seid tomaymycyn
denvatﬁg%‘é cell blﬁ&]ﬁg S?é?'rt QRTErAR saibi gk plo gs 18t B! bishtidd #rggps acid labile

8 t e tOﬁH nmycln erivatives co
groupsg h°“2'8b'|ee%[8°c'l°soﬁépt!qaﬁ%éﬁb"e \Sfﬁu@ﬁ ang eﬁtﬁa’ﬁed@biﬁrgrgw@ é’referably, said

“non-cleavabblenifhkgisd bmprive # tPmRRHESBExy! dtedraad gro’iﬁé' Blaplleéur"sé?rs thereof. The

erl \Ves a cell, bi n
inker SRR Gk g MG opitpl e srg, g difeaismtorsr top coniugat
molecutsr ipside thercell andpotenttal protdolyelse)i(mb&sﬂ;bmmng bgetted to a

e the e%&éslo?l"n@aﬂg toag %QI ?ln(ﬁ ﬁ% %S:{%Sg%& Iﬂ}%otg@?%%:eeq qrrfgnvgta/ﬁﬁ aompnsmg at

least oqeohngercyhlph i i qqg\pa@gm linking geoup Lrtegiré@irdor fheradf) sgitailepto bond said
derivatifds 8 aPel BioRE agertOpre & f r

are non-cl ea\gl abl e % s, %’?"gﬁrg‘gfﬁ ra{cr,%?asrbéﬁé%@g? %; R Br precursors
thereofy precursor” of a given group refers to any group which

e the efﬁi&ssioﬂ&mwkb@ td B3k & .ﬁd%tf’aééﬁt’ 36¥rs 46 McdoRfubhtd rr‘nolecﬁ,%%ﬁémg at least

i ficati or cou %dreactlon ; &a I ent

one ‘°"E'?¥”I¥F‘P Fvalfg bokinelp & celh Ofcig agerd Ale s etebia ke oo, or 2 precursor
thereof; tme‘erded’igklng gmpﬁe"are aon- ﬁéﬁ&Blé‘b@hdsOﬂr préﬁdfslaf%&ﬁéieofor

+ precllb T ien R TOBIe R oS BBicE s dead s ek arog by any deprotecton,
Chemlcalfmbdlﬁnabm \f tdupbimereactiamor e di seases and condi tions

. "patie?tfa?&&]s kl)cfgthgreéﬁeér{lmél sucb I;g nglgzlajbll %ﬁ}nlgl%/fortetﬁ (@}gg\g/ogw?arrr\? or preservatlon
purposes, e prefesadiv hiehan pisa éﬂmamcmnuewmnm jsradfiicdent witly or hagltheipotpntial to be
afflicted®ith™8n8 3t inBi@: dlsteége%ta'na goﬁtloﬁgﬁgsﬁ%eld HBRif:ne synptons of

.. _the herein- described diseases and conditions. The
theracpévtf??“y&ffﬁﬁtwe eMoHg" reifejs forAneaiaRet @f@ qombeyndt af thel present invention which

is effecVeORESIERMIN) SéRicg, élhﬁrﬁa‘ﬁn@ﬁbéaﬁ’ﬁg @r §dn%“|r\'§;9the symptoms of the herein-

PRy W NN e
there négdera bledinh elh&rrnptlnbuérreﬁﬂmﬁ oﬂ@toppiﬁgl Gﬁﬂné rdrédtedsivdli o At dideases and

condmo?ug td@%cngé& mgrﬁﬁt #)Lg'?ilog% eﬁtd%ed:e§sgrl “’@Eee bq‘i% Fﬁﬂwngg?r] ef all disease and

condmon |s¢mplnmn1and iSADeadids @ltﬁﬁ&ﬁoﬂ@l‘a’cﬂﬁ&&ﬂﬂérﬂ?92869 7
"“pharnmaceutically acceptable"” refers to those
conmpounds, materials, excipients, conpositions or
dosage fornms which are, wthin the scope of sound
medi cal judgnent, suitable for contact with the
ti ssues of human bei ngs and ani mal s wi t hout excessive
toxicity, irritation, allergic response or other
problen1conpllcat|ons commensurate with a reasonabl e

Y LT
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5 "pharmaceutically acceptable salts" refer to

derivatives of the disclosed conpounds wherein the
w@aroefteseconpound i s nodi fied by making acid or PGEBE2008/002869

salts thereof. The pharnaceutically acceptable salts

i ncl ude the conventional ndn-toxic salts or the

quaternary anmoni um salts of the parent conpound

formed, for exanple, from non-toxic inorganic or
* "phargpgasipaly Acpapiblel apfomia ise, CosRerdsc Biptesialsi exsipients, compositions or

dosageﬁ’@rﬂ"rst WRitIC aiavitin tHRCcUBE oft $RRe nﬁé@lfcbl\/jﬁggrﬁér@ NBultaHRs ﬁ)ﬂ’&btﬁact with the

tissues glc M E&Pﬁ%yh%wqgmﬂfﬂ% %cgs%ygd%fqﬁ@ frptg’t@n als}?gglnct' F?@ponse or other
problenscﬂmmcthmnanbrfsmemmgaaeasonammi&f ithigk batias aceti c,

L T p———
parent epmpokind is, mastified dly enakinglacidydr ibase salts tﬂmnm&u'lrrfecmnannacenmbllycacceptable
salts lnElUdi@rtHé: cotRhfIngl nbrpkib Gafld @r fhe kétgfﬁa F%Egﬁﬁma&% tdr WP parent

salts include anm)nl um sal t suc
CoMPOUYRE PR O EXR5MRIAY fren ek EOX'C IRerganic 4| Qrganiq) epids. gftor example, such

conventﬁmdll Hﬁn-toﬂit@t &S| lH(ﬂllldecf-Hogé ldéhvéd ﬂﬁmornoféﬁﬁee«ﬁdldé”buc-ﬁhgst hydrochloric,
eu al ac esen
nyaroorPGL TG <L orBSNEHe aTUSand s iEnanc e St BBRgBY fam orgenic

acids swohiashaceiim pmpiosicasubcisic, tartaric,aditric) i |methamesmrch lenzenesulfonic, glucoronic,
t I h .sal-t .
glutami& ‘Bgﬂzﬁﬁeb %@.g@%;g@&g@s&%hlc%fp ﬂ%ﬂan@ﬁﬁ%@@ l%lééllc 83&;&@6@% guﬁher addition
salts 'W'W'@Pmtlmé%s tragethamine, meglugiinsh epoteming cetanmatat salts such
as sodilth, bb@sSRRA! eNELRL Bnd 8 MaGhesiinh. dTHerbhaY?ﬁéc%ﬁtlcgﬁy ddde@ble salts of the

nICSO1V nt, or in a mxture of

present Bt 54 b, SYtiegiaeb flem o parent FREPRSL e onigins a basic or acidi

m0|ety iCcenadritionad Chemiodl metiRag CHpaRMN, sué saks @40 prlebdred By %actlng the free
Lists of ts are, found in

TN Tk
water OPmiﬂn @‘gamcg s@beamp an yn a Badtre of tHeAwo1G&%erally, nonlabli8oustrhedia like ether,
ethyl addt=RE |Riibe |38I;ro}’>\§f'|o? by aﬁetaﬁljﬁﬁbe}fe gfb‘?&k{ao Lgltseoq smlable salts 2 found in

ref erence. reve
Remingign(sRhagnageyticel |$ﬁfr=‘me§4 hy' 9CheMpﬁb @’pbl§bln@f00mansp r@a@nx PAgG1985, p.

1418, twehu%cuoghré of Wifén |§her€9ﬁﬂd:dr;bd?£ie<§ syeéffuré}iaesuch term appli es,
or npre synptons of such disorder or

one

+ “treatigg gl Fpaenpeans F?é?@h‘@u@'ie&'apm%/ inhjttigtthe Brogipss At o preventing the
disordefretehdion a0 hith duich derfOEMMEL) br o ir GAITE RYmpaRrtisieh BRorder or
condmot he present invention effective in preventing or

(' eat | ng the herein referred pathol ogi cal condition ;

« “therappiiivalipeffadive anbyrit’ meariphaama ol iaCednpoupd/apedicdMent according to
the preé'e%E ﬁ(/erhgn réﬁjecgﬁ/g'gu Vr%\?egléﬁéb fea?rggd @% OSI i grsﬁamtxg)%h;ap&ndition;
. pharme@auhpajky" ah'eharadwseuiicsitysaceeptalge anefer mﬁmnhbulamntlﬁedﬁanmmmposmons
that do&ot eb?@d’lﬂgrdrtaé&/ers 3gller%|9r@r&m%6vgﬁb lrgac?l’i?ﬁ %%gbédﬂnm tered to an

excipient" includes a carriers, dilue ?
animal, QFaQHW?B’I%@PPT@Uéﬁ as preserving or anti oxi dant

. “phar@gééi&@auyfé&éﬁé@le e%ﬁubﬁ‘tt %TL@Eé Bely %Qﬁ"l@l;ss dill¥ntd, 'aﬁﬂlvants or vehicles,
suspendi hg agent

such o gFeRsAng T B ant@gs@ﬁ%t. SR, HigiBiacraige 2Osnie. wtineiagesls. emulsifying
agents, amdp@mtnmg‘ ug@&é SCAERR, Sidspbfsﬂinomle6|aaﬁéatm@§Oélﬂibbétenal and antifungal

n entsa the |ike. of su
agents, E0UGHG By BTHun SR{evhid Bkt B IS, Ene e PR S and agents
for phamceuﬁmbmuve subbstancas ts. wéikdoept in trecdra Exept &tspfar as any conventional
i t i.th s .
media § BURT POARDaBR RONS aBlve BEB e g ST i abilly BBmposivons i
Confemeléﬁﬂo@mﬂ'm@tw actiye inoseaienis ean alsulp@lnemmatﬁdyntacme samnpositions as
suitabld tAgaBélitRRbmbmafiord! SO be incorporated into the
conpositions as suitable therapeutic conbinations. WO
2009/ 016516 PCT/1B2008/ 002869 8 Tomaymycin
derivatives The invention is based on the synthesis of
novel tomaynycin derivatives that retain high
cytotoxicity
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and that can be effectively Iinked to cell binding
agents with non-cl eavabl e |inkers, such conjugates 5
walemonsisi@t i ng hi gh potency in killing tunor ckCT/EB2008/002869

has previously been shown that the |inkage of highly

cytotoxic drugs to antibodi®s using a cleavable |ink,

such as a disulfide bond, ensures the release of

fully active drugs i nsi de t he cell, and such

conjugates are cytotoxic in an antigen specific
Tomaymyeinrderivaiitest, 340, 701; US 6, 372, 738; US 6, 436, 931) .

P T AN T S p—
and that ganebg ef&ﬁtl‘mmkml@d dotehbindihg ageénts ditls obresleavablevigneispsuch@onjugates
demonstr@ﬂﬁ‘d ﬁl@ﬁr%%te'h ih Iglrlf? Lﬁﬁgrk&}éll{‘ﬂqﬁsyﬁrca?l}sﬁ@b Ss%'o%ﬁ%&ﬁt the linkage of

nycin erivattves wt
highly CVFO&QH @rug% ke apfibodies 4isind rrodleavableniingdhnasde rcﬁnawﬁtﬂp \pesd, ensures the

release oPfuli$ QEMR, dr@didinéifle BRI CARIERICK BoNjEhRLEre SIAANGR ah tén‘ﬁtlgllen specific

Sy Y O DGR U

difficult td iedifyexisting esigs evitbbuttdinginishih@ thaiticgtotuxid iteribl. The disclosed invention

overcomx% otﬂE%&%rﬂ g? %d{fglh%t%fd%c? ? %’?\Lycﬁ\ (%eﬁlg?tg/]e% ?Nétﬁ chgrglical moieties.
As a resill @@ﬂlﬁQO@tw@VQr fosaymyen eietwatm@s uranerge, argl in@enteacages eduld even
enhance r’cﬁé"c?ﬁl/oxfbe bbt%ncyT'BP Stoméyj?@yclnnﬁéﬂtah\%@ FT"h@Vééﬂeﬁin@ﬁgfdﬁa?t-tomaymycm

he el i mnation di seased or

derivaiv G TRSER QP Be £ HRASIS 11 e SRotF)S achon gt fedmeyThesin dervtives t

be apphed&ﬂ b sarg¢ted fashmhaingsSMWaﬁtedtdélmbnl? &hédrsdore, Jandﬂﬁ'Qts%ehéfféélts due to
ot 0X

camage G piiEigded iRl el LS e ERHOT AR L FdR 1 B8 g glminatin
of dlseased onmabeortnahesfisytbatnare de bie \killet \oe $ysed pucto aalthryod defi& gldrigcularly solid
tumorcelr%? linked to a cell binding agent via a non-cl eavabl e
‘nki ng group. The l'inking group is part of a
chem cal noiety that |s covaF%nhly bound to a
tomaynyci n deri vati ve'o’hray '%ventlonal met hods.
25 According to one aspe [

tomaymnyci n derivati ves @ &) ) wp U W H,
Xx-An-T An'-x HRL ---- P ITJR*Y RN/ YYNR 00
(1) wherein : ---- represents an optional single bond

© represents either a sintRMaYNN or a doubl e bond ;
The cytchZ@@Q{tOécﬁEéH&gPGF/tH&MﬁtOW&ﬁ%n Qorﬁﬁr%\ééd&fé bh Mord8Maymycin

ond, U, the
denva’nveaI &}tngp%&ﬁlnkﬁ%gﬁgk%ﬁﬁ gpll blndlng agent'via a non- cleava%le linking group. The
linking group is part of a chemical moiety that is covalently bound to a tomaymycin derivative

through conventional methods.

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

woop v, )
H, J=N X-An-T-A'n'-X. N-—=_ ,H
R1><ir\ R,
R2 N Y Y N Rz.
o)
° 0

---- represents an optional single bond ;

wherein ;

— represents either a single bond or a double bond :
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represent H, and Wand W, the sane or different, are

i ndependently selected fromthe group consisting of
w@ehooamses her such as -OR  an ester (e.g. an aPEl/Ht26)8/002869

such as -OCOR or -000R, a carbonate such as -OCOOR a

carbamate such as - OCONRR ,% a cyclic carbamate, such

that N1O and 5 Cl1 are a part of the cycle, a urea

such as -NRCONRR , a thiocarbamate such as -OCSNHR, a

provided QNeﬁ |V\H1@>nt h""ecr@blté@@iﬁ& =) sﬂé@b&ﬂ?ﬂab eNdQl afpd s% cﬁrdﬁfe?erﬂ%éependently

cle a sul fide such as -

S e L O o
consisting of PHOAAtethes $Gdh &s -OR SiBesterd(e lah GiaatEiey &sush GB —@}EOR or -COOR, a

ctonts NG00, SR SHS 7 Ly Al it o

C11 areq shyrgrtox | thei nysladeni usai wechs Lash ~-MRCONRDR ,a ahioeatbateate such as
-OCSNHRUCH é&%hc 1tﬂlo[:\%:fgﬁgte 30 rﬁ‘ztr O 1$1C @S 1B ap Sy%Qﬂ’ of Nhe cycle,

or trlary phosphoni

-SH, a SUIﬁP%Fl&héﬁléR EWJ&I?EX'W SL@I‘\ as tw Sepifonsrsugh 85 SQOR, aautmh@neé;e such as
—S05, a sfidnami@d/Buchr a@-:-NRSd‘dfﬂ@CN‘Bmme e a@%ﬂm@ﬂloﬁ%\yrﬁéﬁ%@sum that

N10 and éd,gg?\'geg% E%)rp gf the Egcﬂe ﬂé{yd ?aml Sgr'g/@@/%?qq@h 25,/NIR@R’, an amide such as —
NRCOR' dinfaiziglo enth amndNaj anchepe Aehé e Ihayid@ (Hxheaniribkg or tlarytghbsgheniam ; Preferably

R P L ok s e
oo LR B U Tl

and Rl and R2" formtoget her a doubl e bond contai ni ng

« R1, R29 WU R2 He Asahe of @FRAS a8 In§(de %Pdenﬁ%%ﬂgseﬁ fr&h &1, ' HMide or Alky!

or different and mdeggg e osen from

°pt'°na"yA§Lipéwytled ¥i°Ag cbEeredAal P, NBRL &t QR eAiVibYleh $60KkR. Wd%‘eand R2 and
R1 and R Form@gethrRB double Bon@BontShng SfdBp BB~ We‘é}:;ectt'ﬁ@ﬂl

PrefY R R el S 4P i Beplreria, dosi band gorgpiging group

—Blaedsahesmctmblyffer ent and |ndependently chosen from
one or nore -0-, -S, -NR, -(CO-, -SO, -S2-;
Preferably, X=X . More preferabl y, X=X'=0 30 A A

- B andﬁear@ Hee same wrdiferentearchindgpendenttie posde rftdny Attenglebeing optionally

é‘ r I k n [
sisidd ol gt A LSRUNLSR0 TR, SRRSO o o g nc @

represems?ﬁ?’“’%ﬁommyl Het, Al kyl, Al kenyl. Preferably,
Prefsrdbly, B38'.Mor e preferabl y, A=A'=linear unsubstituted

09/ 6516, .PCT/ 1 B2008/ 002869 10 VY, Y
ol pfdtera b0 ePe BBl

"i ndependently chosen from H,
OR, Pr efer abI y, Y=Y'. More preferably, Y=Y =QAl kyl,

X, X058 RR&ET 85A0! ¥r OMRLINE - and independently chosen from one or more
~O-, -S-, -NR-, -(C=0)~, -SO-, -SO,- ;
Preferably, X=X.
More preferably, X=X'=0.

= 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’, CF;, OR, SR, SOR, SO:R, Aryl, Het, Alkyl,
Alkenyl.

Preferably, A=A,

More preferably, A=A’=linear unsubstituted alkyl.
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5- Tis -NR or a4 to 10-nenbered aryl, cycloal kyl,
heterocyclic, heteroaryl or a |inear or branched
wa@bkdogloreseach bei ng substituted by one or nore PCT/IB2008/002869
non-cl eavabl e li nker(s) and optionally substituted by
one or nore of Hal, CN, NR®, CF3, R OR SOR or SC2R
equal or different are 0 or | 10 gisO, lor2;

v arlESLALNG o o ver | ant. sche Choschlom BTBRIYSI N,

PreférMW-A(n-'l\l---'HRl/lRll R NYY Rz OO
| L W, U U, Y, Y, X
Mor&, prefz}%ﬁf ?—ﬂ . B;rg‘jkyﬁ%]greas eé% (P%%yabove and T is -NR
15 or a 4 to 10-nenbered aryl, cycloal kyl,
«Tis -NF'E‘-E&G‘J Gy lenﬁ‘emﬂe‘?éoeérglaﬁyéloa‘ﬂfyl Eﬁg e'b&:‘?@lrc ﬂéten)rngp 15PE%near or branched

each being subs
alkyl, eagh; l?&fé} pubstitteds by oRR o metenqnAYgaveple dipker(skang egtionally substituted by
one or m&plof HARCNY NRRUITH, | R, W B dR oo8@, /0" nore of Hal, CN,
NRR , CF3, RR OR SOR SO2R. The bri dgi ng group
-X-An-T-A'n' - X - does not contain any -NH C(=0) - |ink.
e n, ", 2Quarhedifferekigareitsordf; formula: -G D (2)p C(=0-Z R
. qi in: Gis asingle, a double or a triple bond,
q'soy\g&rf- S or -NR; 25 Dis a single bond or -E-,
- E- NR-, -ENRF--E— , ~EEOF-, -E-NR-CO

Accordlng 5 aqgrl%lﬁ‘)t‘ asgeg t%'&o@%gn@cm deEvzﬁg %e%? fogn@g{‘ﬁ?_ -CO-E,

-E—NR-CS—F- -¥-C8-NR-F- ; E all Fare the sane or
di fferent and N pEAHEHET 55 erom | i near or
branched kyI ( )j -
-AIkyI(OCHB NL< , - R0 (OCH2CHR) ;
Cycl oal kyl (OCH2)J - (OCH2(:H2
Het er ocycl i ¢( OCH2CHR) j - CI:HZCHZ) Aryl (dBH2CHR) | -
wherein R, BCHRZHRR T W 1ér By’ yY(YJOKﬂCHR)A -n, I d!deleﬁldesc(rmd-laﬁﬂr@)andﬁs NR-

ora4dto %Wén&@%?jggégﬁ loea&yfM %r%y%@%l or a Ilnear or branched alkyl, each

being SUAW&'IP‘(' ck}mnzyr Ha,ﬁtrer'tﬁlt(%ﬁ)u ef dmtwta—iz)@i D+(2)p-C(=0)-ZR” and optionally

substituted Ay oy of S8R ON F(F\mﬂ%CHZOJR SORVELA09/ 016516
PCT/ 1 B2008/ 002869 11 Al kyl ( OCH2CH2 ; #

£\

Het er oaryl (OCH2CH2) | -, Cycloalkyl Al kyl -,
The bridgingldkgup-S8-0al kY+ does ide te@itaia yway HIHA (K®)-ink.
- Al kyl - Het erocyclic-, -Al kyl-Aryl- -AryI-AI kyl -
- Al kyl - Heteroaryl -, -Heteroaryl-Al kyI i and j ,

The linkef igefforraae: or di fferent are i ntegers and i ndependent |y
chosen from0, 1 to @ 2),-G(%0} | i near or branched
Al kyl , cycl oal kyl , PQ ﬁet er ogﬁf/ll het er ocycl yl ,
wherein : 5 5 kyI cycl oal kyI 5 heteroaral kyI or
e Gis af@igﬂ?é wbnéloabkﬁwe bt Lonas)or frpsti tuted by

LII lizin functl ons such as ami no, et her, sulfonic
e Dis a %é %l R-F-, -E-O-, -E-O-F-, “E-NR- CO-, -E-CO- NR-, -E-NR-CO-

F-, -E-CO-NR-F-, -E-CO- -CO E-, —E COF, -E-S-, -E-S-F-, -E-NR-CS-, -E-CS-NR-, -E-NR-CS- F-,
-E-CS-NR-F- ;

» E and F are the same or different and are independently chosen from linear or branched —

(OCH,CHo)Alkyl(OCH,CH,)r-, -Alkyl(OCH,CH_)-Alkyl-, ~(OCHLCHy);-, -
(OCHQCHz)iCYCIOalkyl(OCHZCHg)j-, -(OCHgCHg)iHetGFOCYC”C(OCHZCHg)j-, -
(OCH:CHo)ATY(OCH,CHy)r, -(OCH,CH,)Heteroaryl(OCH,CHa)- —Alkyl-

(OCHzCHZ)AIKYI(OGH,CHy),  -Alkyl-(OCH,CHz)-,  -Alkyl-(OCH,CH,)Cycloalkyl(OCH,CHz)-
Alkyl(OCH,CHs)Heterocyclic(OCH,CH,)-, -Alkyl-(OCH2CH,)Aryl(OCH,CH);-, -
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pisCorl; -C(=0-Z R' is a carbonyl containing
function wherein - Z' represents a single bond or

WO 0009/01631¢ - NR- and 10 - R' represents H, Al kyPCT/IB2008/002869
Cycl oal kyl, Aryl, heteroaryl or heterocyclic, each
being opti onaIIy substitut'éd by one or nore Hal, CN,
NRR, CF3, R, OR SOR, SO02R Aryl, Het; R R are

oo KR M S0 SRR Ha5Ciimot etraycte Ao
-Alkyl- H}tiér,oc@lhb QOMHANEODR/! AW\HRJkyQ%dBRaryl NR%teroGE&Alkﬁr, OR,

. land?ﬁ%ﬁtl églﬁAr ﬁugérﬁmﬁge@aréf lalgép%\f;\lﬁérg %elg\sff%%{ %QP%

¢ Z is anfjneat @a\kmdiﬂdaed ool poysioalkyl A Ay, nbtembfyl,deetgbmm @dlkyl, cycloalkyl,

neterodfEkfl PRRiE B RY, By S SRS By Spun GpE ELAGTRSTen s amino
ether, suipri¢ ﬁ@ﬂ?cﬂirbwl%grogpﬁup does not contain the -S-V group
.plsovg}qrel nVis H athiol protecting group (such as
%{ R20 or SR20, R20 being H, nethyl, alkyl,
* -C(=Q}f Roisea gajboryl ensiaining fuactiopevheediy| . aryl, heteroaryl
-z’rreb@ts@ﬁ@a)émgleoco@a@m- -’éheNhL BkEr is not any one
2007/ 085930 or in

scl osed
2%08?65?6%‘? HTH}é"‘gerQMCHa\ky'l i M1Kb nBPigoaD ot h?i?éocyc"c each being
optimmeaNysebstitutete biy Vatiei vemorf HaheCN,NNRRL, i OR,, iFS @Refsemit%azR Aryl,
HBt: carboxy or am de group, at the termnal end of the
S|de 25 chain. The side chain can be |inear or
branched, aromatic or heterocyclic. One of ordinary

R, R ard Ehuah o'r rblffel?&t e n{éb@ e‘?lﬂ?'chéfse'ndf?d?ﬁ 'I-I %"AI%}TJ“Ar?Ib legci'? bgiﬁg optionally

cha Preferre ers ar e conp
substitutechby Hal. GoritaPH: HGOBIGANHR. 25 PNRRUMNRR 0fEs DR SOR, SOR, Arl,

Het. am no, hydroxy, ether, sulfonic and carboxylic groups.
Tis preferably a 4 to 10- menbered aryl or heteroaryl,
nore preferably a phenyl or pyridyl group, 30
The linkes whmpiidast & dhdiy terminated byoa énkifg g@upl vs}Hldl’nkcﬁfeé&h)ot amiam any cleavable

orou suiPd oSt h 4l 08, 25BEy¢ iyt e e rou
and an ege@\?e tebie arawpghte tegainal inking groop doésendteosipimi tbé RS-V group wherein V
is H, a tHSIr brﬁ%%inﬁ@egﬁoﬂgqmoééscéﬁz Lﬁgﬁ Q)'?SSthhqiﬁlg i o ;WP ‘optionally

er solu can ration
Subsf'f“fqdhféfcg’am'lu gt életﬁsw&ﬂré'etﬁrwcltﬁ gﬁwn Jﬁﬁd‘b{?@ in APt Bydneadisciosed in

either WOh2007/085980 100 ubwvbemsmmr qoateminkl Iﬁmlngr?}éuph%“ he tomaymlcm
ease the e con{aw%ate nol ec

dervatvasi ARERTERIAR I PlFelaE camiony SRPPLE St 2% s SGinal end of the side
chain. Thipitleaheit caialbedinearor bleachal, smvatapd bchaténpsyolit. | Oriweof ordmary skill in the

art can %%EI%‘O%E%? letaﬁlg u&eogﬂ {glfree%rr ?glingﬁsvh@teggggﬁ gﬁdlnear chains
containing e BN GRS EGH BErdn: hydions ethealsstioioam qEalbxylaf groups.

the invention. Wien the conpound is in the formof an
(al\g Sul phonate), the counter ion nmay be present
Tis me?%@y Yo &0-menyoeregarviorcheisearyin sk prsieraldy @rrheny or pyridyl group,
substitutdfdotbyl enve mgmpreeéfesraioemkemi)@dwmb@ngarsu@éiﬂuté@ﬂ?loﬁéﬂor %r@Bf Hal, CN,
n
NRR’ Cl% %gﬁﬁ %Bﬁ r oSrC? RE%%PyndEls gﬁogp prow%eg, g%l@er SOllé)llf%é 15 tpﬂ écgpaymlcme
derivativegin agpegustsetiitiond thgh theqrheryNgk(UBCARGHZ) 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.

The pharmaceutically acceptable salts, hydrates, or hydrated salts, or the polymorphic crystalline
structures of the compounds along with the optical isomers, racemates, diastereomers or
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Zis linear or branched -A kyl-; 10 pisO; Z is a
single bond or O; ZisO; R' is Hor |linear or

whe@aohsds - Al kyl - or optionally substituted  PCT/IB2008/002869
heterocyclic; O N R' is Hor alkyl or a succinimde
group ( 0 ). 15 Specific d%anples of |inkers include
the follow ng :

enantiom:e g%ﬁg %%ﬁ?&%%ﬁ%é@pwnd is in the form of an ion (eg.

sulphonate) GRY. BRIMSrtigrGRAY BERESGRL BE1 6) kI OCH2CH2) YOOZ' R!
- (CR13R14) t (NR19CO) ( CRL5R16) u( OCH2CH2) yOOZ' R', 20
- (CRL3R14) t ( 000) ( CRI5RL6) u( OCH2CH2) yCZ' R,
The pr eser(tmsmywmf@mlmetpuemmmwwzanyqsqmblnauon of any of them:
. AONR19) ( CRI5R16) u( OCH20H2) yCOZ' R,
G'saé'@‘}géi‘ﬁ%t phenyl - 0O CRI5R16) uCQZ' R,
*Dis a%'@aemrt—ﬁ ehﬁvOGO( CR15R16) uCoZ' R,
e Dis sH.CR13R14) t - oxazol yl - CO{ CR15R16) ucar' R',
R14)t-t hi azol C(‘%@ 5R16) uCoz' R' 25
*Eis "nfméﬁm';qdﬁks@m ' 5Rt6) uCOZ' R,
o Zis nnééEBiLBBMaédJAmwiazol y| OO( CRI5R16) uCCZ' R',
(CR13R14)t 7pi per azi no- COQ( CR15R16) uCQZ' R'
“pisQ; (CRL3R14)t - phenyl - QOOZ' R, - ( CRL3R14)t-furyl - QCOZ' R",
e 7' is a $ikdid BRd9rto;.0xazol yl - QCQZ' R
(CR13R14)t-thi azol yl -QCQZ' R",
* Z1s Q{ CR13R14) t - t hi enyl - QOZ' R,
* R" is H(oERIstRbADandHeddangl- ok oﬁ%@&\y@ubstltuted heterocyclic;
- (CR13R14) t - pi per azi no- 30
- (C=0) - (CR13R14) t ( CR15 (OCH2CH2)yCOZR' ~O(C
R13R14)t(CR15R16) u( OCH2 cz R
- O(CRL3R14) t (NRLOCO) ( CRI5RL6) u( OCH2CH2) yCOozZ' R*, 35
*R'is HG( Yyl PRe Ay ecinipiiemEeYm 3) ( R16) u ( OCH2CH2) yOOZ' R',
WO 2009/ 016516 PCT/ |1 B2008/ 002869 13
e = O enl-%OOZ'R", -O-furyl-QCQZ' R,
Specific QX@”EE&?KW’V SWeFShe P" él azolyl-Q CQZ' R
-(CR1sR1)(BR BR g0 CHYOEE), 807 R”Q(Cmsﬂﬂﬁ(@@*zcmﬂ?slge)ﬁoz R,
N 0 er azi no-
(CR”R“)@@%‘%@[E 55%%??%%6)u (OCH2CH2)yCOZ R, 5
(CRan)@df@ag@@r@Bm»a(opﬁmﬁs)mm( CR15R16) U( OCH2CH2) yCOZ R',

- H)u (OCH2CH2) yCOZ' R',
(CR13R147tW§(5§% ;(%(12%% % e )(/l ??y

(CR13R10r&@(‘§'§a%u§ﬁP &VROZR'OcO  t hi azol yl - QOCZ' R,
~(CR13R1){EUNR R (ERY:R: QIEOTHRE H,),082R1, M dazol yl - QCOZ' R

(ORaR I FRBRIRSERZ IS B He KR, Hope v COCR R ,COZR,
-(CR3R14)rroxazolyl-CO(CR15R+16)yCOZ'R”, -(CR13R14)r-thiazolyl-CO(CR45R16),COZ'R”,
~(CR13R14)r-thienyl-CO(CRsR16).COZ'R”, -(CR13R14)r-imidazolyl-CO(CR5R16),COZ'R,
~(CR3R)r-piperazing-CO(CR5R 1), COZ'R”,

=(CR13R14)-phenyl-QCOZ'R", -(CR13R14)-furyl-QCOZ'R”, -(CR13R4)r-0xazolyl-QCOZ'R”,
~(CR13R14)rthiazoly-QCOZ'R”, -(CR13R14)¢-thienyl-QCOZ'R”, -(CR43R14)rimidazolyl-QCOZ'R”,
-(CR13R14)r-piperazino-QCOZ'R’,

-(C=C)~(CR13R14)(CR15R16)u(OCH,CH,),COZ'R”,
~O(CR13R14)(CR15R16)u(OCH,CH,),COZ'R”,

-O(CR13R14){(NR15CO)(CR15R16).(OCH2CH2),COZ'R”,
~O(CR13R14)t (CR17=CR15)(CR15R 1)y (OCH2CH,),COZ'R",
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10 - CO( CR13R14)t (CRL5R16) u ( OCH2CH2) yCOZ' R',
- CO- (CR13R14)t ( CRL7=CR18) ( CRL5R16) u( OCH2CH2) yCOZ' R",

WO SObRIG(CR1I3R14) t (CR15R16) u
- CO phenyl -QCQz' R', -CO- fur

( OCH2CH2) yCQZ' R", PCT/IB2008/002869
-QCQZ' R'

- CO- oxazol yl - QCOZ R", -co-f |azonI QZ' R,
COthl enyl COlmdazoI yI CI:OZ R',

- CO di Az R* |

-O-thienyl-QEIZ R @Rﬁuaﬂo%(D$@31W@)Mrm@bz@@zo%lperazmoﬂcoz R”,
-NRL9( CR13R14)t (CRL7=CR18) (CR15R16) U
(OCH2CHR) yCOZ' R', 20 - NRLOCO( CR13R14) t

'OCO(CR1MKHM)(%E§1@QH£QHEHMyCQZ R'
oA OV o

—OCONR(Z e ROCH:G

henyl -

~OCO-phemYRERSS> r&urcycte@}ﬁzéébz R Nm& t@tﬁpg'@%f@%dﬂhuazolyl -QCOZR’,

-0CO-this R RIS, g%.}q % R’

- NR19CO- nor phoI i no-

COCRAMERRA Q%e” grgong: % .

-CO-(CR1sRi% SCRuF

-CONRm(ngquQM)ﬁ(bR%Rgo%’(b@%o R,

-CO—phen_yk@f@Z‘ﬁ p

Z@C -piperazino-QCOZR”, or

- NR19- phenyl - QCQZ' R*,

‘re@EERF%)q(OCNE@ng);@Qﬁ@] yl - Q' R”,

NR19-t hi enyl - QCOZ R',

NR19- pi per azi no-
or R B TRy CROPTI,

-CO-thienyNRLO2®” Nmm%a’tbm RCOXFEL IV -pipeRhELDIRR? 30

- NR19CO
-CO- plperl{@aé% TR 2- pi per| di no- QCQZ' R

NR12 t hi enyl - QCOZ' R,

-S(0O q(CR13R14)t(CR15R16) u( OCH2CH2) y Oz’ R

NRis(CRE S 23
-NRMCOLCMM( naaza)uﬁ@ i:mzmoz 'Rhd 35

( CR15R16) u( OCH2CH2) yCOZ' R,
u (OCH2CH2) yCQz' R*,

Rl éﬁﬁ@%osﬁgﬁwﬁt&mﬂe‘?@ %%:?;?glg direct link or

-NR1,CO

RealCRIrIER )RR shd REHREHHHO

ving from 1-10

-NR1sCONBLITRY R NOR 4R A QTH LeLhegbeme, gl ycol spacer with 2 to

NRys00 Bl RBE e afiaiR §'@a§@u%ﬁ@a‘?“ﬁﬁi‘% A anched al E; |

-NR1sCO-pheny-Q0QZ B, KYR1.GAViIgIEQCOZIR" 01N RL & O-0k A o QMY Rit 0TS,

-NR1CO- ‘Pfﬂaz%lﬁ@igg)dz% w@s&bwgaﬁ g}?ﬂ %ﬂuﬂé‘ %@ﬁ%é?@%:%@gﬂt Eéz
-“NR1sCO-ggsphaljpo @qqzeﬁ% erNRmfP@ pineEazinodRCAZIR' blRnsCe-biberidinh@gOZR’,
-NRye-phétlyklcOavi JfNR1f fdrﬁmdoz R’ %Rgf&%lﬁbﬂ&r R, - Pgﬂ}g-tﬁé%lﬁbg:OZ R, -

i's an | nteger

NRw-thleesg{ﬁ?t‘gP@% blgR@ﬂmldachyl 1QCAAR,

-NR;o-pipatidino-REQZ'R”,

miBydtiPFeFA-QCPER0 and can

-NR1gCO-NR2-phenyl-QCOZ'R”, -NR1gCO-NR,-0xazolyl-QCOZ'R”, -NR1sCO-NR o
thiazolyl-QCOZ'R”, -NR15CO-NRz-thienyl-QCOZ'R”, -NR14CO-NR¢,-piperidino-QCOZ'R”,

-8(0)4(CR1sR14)}(CR1sR16)u(OCH,CH2),COZR’,

-8(0)q(CR13R14){CR17=CR15)(CR15R16)u(OCH,CH,),COZ'R",

-SCONR12(CR13R12}{CR15R16), (OCH2CH2),COZ'R”,

-SCO-piperidino-QCOZ'R’,

-SCO-piperazino-QCOZ'R”, and
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y is an integer from1 to 20 and can also be 0. The
i nker can be nore particularly : 15

W0 e@RBRI) t (CRL5R15) u( OCH2CH2) yCOZ' R" PCT/IB2008/002869
- (CR13R14) t (OCH2CH2) yQ( CR15R16) uCQZ' R"
- O( CR13R14) t (CR15R16) u( ocHtH2) yoor' R'
- CR13R14) t (NR19CO) ( CR15R16) u( OCH2CH2) yCQZ' R" ;

. -(C-0-:0 20 or one of the follow ng :

wherein: o CR13R14)t COZ' R' ; - (OCH2CH2) yCOZ' R’ ;
«Q rs(CaC) dirédR13Rk4) 604 Rlingéar alkyl or branched alkyl havmg from

10 R LD LSO T T, ol i o unis

e Ryp apadiRyj enel tae lsgime O diffefaat &nyd ar@rhn&r all&ll,l tradghed |alkvk@|r<§rclw‘éikyl having
T o cl os

from 1 wérﬂgaﬁt?cﬁ\?ﬁgﬁs ao(r?;é!?%% & stuggt&l#t%ca r%lry lae erPgJ)c} gg%%celnhlg addition be

H; reactivity of the ester functl on. 30 WD 2009/016516

e Rys, Ifglﬁ BZAG8/ %Q@ﬁ@%am%%r%ﬁ%?&ﬂ ré)?-l %%ng%aﬂche%alkyl having

r| ses ow ng conpounds
ffom“ﬂ“*quPOmFtWS(,N OO0 ofr HN XAn-T-An'-X N H YY

.RwaMRQaQﬁdNa@(welnx X, A A, Y Y, T n n are as
fined above. Anot her subgroup conprises the

*uis af‘&t?%frﬁ@ ton9anAgan alsepe0( 7) p-C(=0)-Z R* HN 0 O H
e tis arNntéght %dr)1 to 10 and can also be 0 ;

e yis an integer from 1 to 20 and can also be 0.

The linker can be more particularly :

* -(CR13R14)(CR15R16)u(OCH,CH,),COZ'R" ;

¢ ~(CR13R14)(OCH2CH2),O(CR5R16),COZ'R" ;

¢ -O(CR13R14){CR15R16)u(OCH,CH,),COZ'R” ;

* -O(CR13R14){NRgCO)(CR15R16),(OCH,CH,),COZ'R" ;

¢ -(C=C)~(CR13R14)(CR15R16)(OCH,CH,),COZ'R”.
or one of the following :

¢ -O(CR13R14)COZ'R" ;

« (OCH,CH,),COZR" ;

¢ -(C=C)-(CR43R14}COZR";

* -O(CR13R14){NRgCO)(CR5R16),COZ'R" ;

« «(CR13R1)(OCH;CH2),COZR".

o]
_N
-0
-Z'R” is more particularly ~OH, -Oalkyl or O | Suitable linkers and —Z'R” can be found in the
o]
-Q’N
examples enclosed herein.  The particular O group tends to increase the reactivity of the

ester function.
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15

20

or GD(2p-C(=0-Z2R*" HII NOMO/ N H NYYN
10 0 0 whereinyY, Y, G D Z p, Z and R' are as
waledonedi@bove and M represents CH or N As nePCT/tB2068/002869
above, the solubility of the tomaym cin derivative is
i nproved i n aqueous sol uti bhs when Mis N Accordi ng
to another preferred aspect, conpounds of the
A i nvention are se| ecthed fromthe Lgnroup 15 consi sting
subgrowo:compoun s comprises the following compounds :

4-(3,5-Bi s-[ (S) -2 et h- (Ratladdene, 7-methpxy- 1, 2, 3, 11a-

t et rahydg o- py#y0T0 ¥¢] [1, 4] be di azepi\n-

one- 8-yl o yl] enoxy) - but acid ;
4-(3,5-Bis-[ ) -yli denes efhoxy-1,2,3,1 1
a-tetrahydro-pyrg I c][1, 4] benzodi azepi n- 5-

one- 8-yl oxynet hyl ] - phenoxy) -acetic acid ; 20
or 3-(2-{2-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-net hoxy-1

,2,3,11a-tet r'_@hyr_o pyr r)QAnQr[ggrr-

oxy] - et hoxay DI Opi oni ¢ ad
6- (3, 5-Bi s-[ Sy [ 9
t et rahydro- pyrrollo[ 2, 1c] [1, 4] o
benzodi azepi n- 5- Sne- 8- yl oxymet hyl ] - phenyl ) - hex- 5-ynoi c
wherein X00¢,dh, A, WDY2008/ 0 bébdstddRadd 4608/ 002869 16
3-(2-{2-(2-(2,6-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1
= ; A
Anmhersé‘]g ??”%@%@%ﬁ%@%ﬂﬁ%@ggé Toxymet hyl ] - pyri di n-4-yl
oxy) - et hoxy] - et hoxy} - et hox fl(%"r'ctﬁ?'%i c acid ;
4-(2,6-Bis-[(S)-2-eth-(E) ¢y dene- 7- net hoxy-1, 2, 3, 11a-

t et rahydr o- pyt.rotNy[ & oAl fin-5- 5
one- 8-yl oxyuret hy! | but cid :
N-[ 2- (3, 5- Bi (E) - ylvi-dapé< Z-mef hoxy- 1, 2, 3, 1

la-tetrahydro-pyktrol o(2, 1c][1, 4] benz ol- azepi n-

5- one- 8-yl oxymnet hyl ] - phenoxy) - et hyl ] - N- net hyl - succi nam
or ic acid ;

4-(3,5-Bis-[(S)-2-nethylidengylcldptdoxy-1, 2,3, 11

a-tetrahydro-pyrrolo[ 2, | [1,4] benzodi azepi n-5-one-

8-yl oxynet hyl ] - [_guen I )apr pa oic acigd ; 10

(2-{2-[2-(2- NBNB M - | ene- 5- 0x0- 2

, 3,5, 11a- t=€Xr ahydr H benzo] e]JJ o[ L, &=

. 5h

yN=bropoxy} - et hoxy
) et hoxy] - et hoxy}eet hoxy)-acetic acidQ

: s {2-ch 25 (254.3-13, 5-Bi.s-{ 7-met h - 2- et hyl - 5- -2
wherein ¥, 7.6 14 7, b7 Al 15 2 Yehrc TRye g L BispAnS EFL gt A8 rentionea
above, thg peflbilite of thedorpayrxigindetivatiye islireprpvdd ipragpecus)soktibrewieati e N.

Xy] - et hoxy} - et hoxy) - propanoic acid ; as well as the

. correspondi ng esters or N hydroxysucci nimdyl esters,
According fp S?Ofl??fef?fﬁfeﬁﬁar%%ﬂ%fé:uﬁqwn atthepneasttien @& selected from the group
consistindipfdr at es, or hydrated salts, or the pol ynorphic

L o L W R B R S E—
one-8—ybmmnﬁthyﬁ+wermxy)-mnﬁic gadonetrical isonmers and

. 4-(3,52%@-{( %—&g@@F%-%-MSthSQWé{Wasite%hyg%[‘p%?r%‘i'o[zﬁ%ﬂﬂh‘]bé"nz%i;zepin-s-
one-8-yloxymethylj-phenoxy)-acetic acid ;

* 3-(2-{2-[2-(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)-ethoxy]-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 ;
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20 part of the invention. The N10, Cl11 doubl e bond of

the tomaynycin derivatives is known to be readily
waeomgmtdsikl e in a reversible manner to corr espontB20¢8/002869

i mne adducts in the presence of water, an alcohol, a

thiol, a primary or seconél@ry am ne, urea and ot her

nucleophiles This process is reversible and can

easily regenerate 25 the correspondi ng tomaymnycin
* 32 {8'27( %%?*Fﬁgg%w -(EhYidspesiariexnt.2 4. 1detsi@hue-ng agent, in
pyrrolo[a, 16jpindiEmeddiazepinGaomie 8-yl S@ntaylf-py ritin-4vesi)-dth &y - ahoxi]} §hoxy)-propionic
aciq: tenmperatures (Z. Tozuka, 36, J. Antibiotics, 27
' (1983 Thus, this invention provides also for
* 42,6 RiGUBER-BIENEEpRT-Mptiexot 284 ﬁ&i&ffywdrp RbesiojolZatdl[{.dlergodiazepin-5-

one-8- ygﬁy\ﬁétﬁ)ll] nyﬁdlmflly@xblﬂu)y.nc wldﬂ W4 HR H N X—An T- A n- X N

+ vz G5 il P dn s gl S8 §1 ey il g Agoazsoin
5-one-gyigxymethylkyheas)-wthyllAimetiyheicoBamisan; or different and

o 4-(3,PBi6[(BFD- ﬁ@togﬂ:{eg% Q@Jtigﬁy-‘(@ rZ%L,”H aqgﬁaﬂgﬁg '{og’go tgﬁ 1@;%4']] 35}1285 g&%‘bm 5-one-
'ybxymﬁgh?he"ﬂb‘lfﬁ?anﬁ'céﬁ'fjbonat e such as -OCOOR, a car barrat e

o (2-{2-eH3-18s5-BIQTONBIRoXy-2-metylehd-5-0LR2 bam&%traﬁm&l1mlaaﬁzo[&mrrolo[1,2-

a1, 4]d%ﬁ%&§&&ﬁfn%ﬂ%n%ﬁé@ A%frog ngg eﬁr\é%b%ho@] é‘t@mﬁoxyéacey%??l

* (-22HR b BRI @ethger2-Metylene 5o mal3 &111a-4atrahydro-piabenzofe]nyhelof[1,2-
all1, 4]d&yéﬂnres-ylo>&metr@|)£pubﬁw]fﬁeop‘ékwlétr\@éf&%g&y] é{hééys&h%b Sr%?aﬁfé%cnd

ul phonat e such

as well agg'e c&@époncgngﬁistpgr%ﬁlygr%% pchdnt d‘f{lﬁgﬁﬁf\’ an ani ne
such as -NRR, optionally cyclic WO 2009/ 016516
t
or their pﬁ&ﬁah&ﬁggﬁ/eﬁggﬁ%? sgd? ﬁ{/;ﬂr%g% Xotrll‘ﬁg%ja{nég er | va glmS ic crystalhne
structureg, of thegraRMpowRds C&rﬁh&!reopéem ﬁsoa@rs, NREDRLES, dmm@nmrs oranant!omers
azido such as -N3, a cyano, a halo, a trial kyI or

h tri_ar%Ig hosphoni uny an am noaci d-deri ved grou
€ georprtfal E\egﬁ T SHFIGORP IS O coaiagunast of ene it BHRUIA M OB are also
part of th&dveftida, OEt, NHCONH2, SMe. Conpounds of formula (I1)

may t hus be consi dered as sol vat es, 5 including water

when the solvent is water; these sol vates can be
The N10p@f t idoulleaibbyd of tfeufomabynint dérdvatiyes dp &naiwn @m befreddie convertible in a

d

s e i R
or Second?@f Fuine.girea gngk otharinyalsonhites: dbia prasesspip reversiieandosantdaeily regenerate
the corre@KhdlﬁgQQméirﬁycﬁﬁdénvém@s if ﬁﬁrﬁ?@e{ehgé & arﬂéﬂilcfrétﬁ@tab@rﬂsin Q'ﬂgn -protic organic

stitutl o par ent

solvant, IRYRSTHM B ot BB AR RTINS Ao Seorh ATHOS: 251983 ThUs, this invenion
provides 4lsd fer raveusiide tierivatvas ef ®lialrhash deivatives ﬁrgbnerblﬁorﬂﬁlld @igul ar,

such nmethods can be found in R C Largck,

Conpr ehensi v ’« ' TL arrksfxor mat iKags WI ey- VCH

Publ i sherg, 1999. a1 @ i a

conmpounds ¢ sent |nvent

more 15 REsym sl Ty substY '

may be isolatedgn optically activeoor racenic forns.

Thus, all chiral, diastereoneric, racemc rms and
wherein AalX| Y ge &St Xi ¥, "sRiR2, R1'f B2'rage deffined & in fartnulagl) ar @) and W, W are the

same or diﬁétr&rt‘ gﬁdjar? sé‘l@ét@o%ﬁorﬁ tﬂfe q?&g)cr{ f\él&m 8?6ﬁ°§nh&ﬁ<‘?r shcﬁ/as *-OR, an ester (e.g.

an acetatg)nwﬁh ap rp@q(q?é rT-]g::C{SOR a carbonate such as -OngtReg 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 sulfone such as -SOOR, a

sulphonate such as —S0y3’, a sulfonamide such as -NRSOOR’, an amine such as —-NRR’, optionally cyclic

ain one or
on *at ons, and
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how to prepare and isolate such optically active

fornms. For exanple, m xtures of stereoisoners may be
waeepanatsesl by standard techni ques including, bRCT/IB208/002869

limted to, resolution of racemc forns, normal, 20

rever se- phase, and chiral &hromatography, preferentia

salt formation, recrystallization, and the |like, or by

chiral synt hesis either fromchiral starti ng materials

amine sugh ﬂ@i/‘“&féﬁ”‘b@?b?ré asRatt ofdhe evdlss athwergutanding degfivativerfugh as -NROR', an
amide sudA AHENREDR | NRCONRRT idhegkidies@innad t-8,, ai éyan®yabsilo, a trialkyl or

. necessary to protect. reac e functional qroups, f
w0 ot AR SO PGt i P e B et an are
OH, OMeMﬁEte NHOENH, aBle desmpathds rof !fchmu_fai (In)a_knapr‘thud;ulmé poﬁs@niere?iSas solvates,
including @é& Si'm%rhﬁé EontiVig %%f!.tﬁe%%‘sbl%t@?&dn%% p'gﬂicﬁlg@ dIsSf’i‘nF.t I ons.

RVEent | onal protect’ing groups may be us 'n
accordance with standard practice, for exanples see

About the- ﬂ%péﬁﬁﬁ&p&lﬂg‘éoﬁrgo@ndé\ﬂ Wits in Protective G OUPS in

gani c John Wley and Sons, 1999;
The comgounpls cgy b%@me@ze(ﬁ bplaBQl@@ttqn\;g a@agatf%n of ithe @et@aq!ﬁ gescrlbed below, or

variations3jierebre aé 5ppréanaﬁum e elilfad aH®AD. Tr{étbpsmgsﬁaté adifitaioas Aysubstitutions

. be carried n the sen ase. e.is.n .
will be reily Ebdrert and ey kb o e Gt oty 2 3Propthe Faue® id)fose skitea
in the abie lhugedicilar, tshcls meadiagisi cam, banfdurahyn 5R6.e Larocks eGormmwiadnisive  Organic

t f is type nmay equally be used
nangb”ﬁéﬁﬁfwﬁb% §e38$%68 F%ghas no adverse effect on other
parts of the nol ecul e. Exanpl es of suitabl e bases

it will bé %bﬂé@ﬁted SRS e mh%’o@ﬁdiéj%f tlﬁl@tp?é‘s%htufﬂi\/&ﬂibll?%%l %ontaln one or more
as so

asymmetiAlY PRSI Y BRI bSO OPicel A g Thus,
all chiral, mmraﬂnmiet rayanhic famme rnd 35 gamdetbcutswnbmd forrpf @Btlctirk a+e intended,
unless thg tsHeg(ﬁc qsée%ectﬁg\%g‘s‘i% or '?Q‘E% e f§m§ IS_Spg g'?c 2lly ?@%glga%%aﬁ{ftqs ?A%ﬁi k&n in the art
how to prepareaiptl ésokits! szehbptlcauy\mhvaatoyns;ﬂ:owtamiﬁ |ixiergs @‘esteje@@mers may be
separated® %g‘%'té#iﬂgrdttgé}hqhe% m@l@&ng obtﬁqﬁf)? ﬁrﬁ deﬂ‘o]c ?e%gléﬁfh f¥8cemic forms, normal,

ction or on ereaensmv es o

reverse- p@geq, am @l@l@h@gﬂ@rggh&gﬁgr@%@dg@a@g@ alhzatlon and the like, or by
chiral synfifesis 7 @8 QA% 88rtind Mattyigls 0€BY Rfibstate %Htlfé%lsfﬂﬂtér%@chlral centers.
aromatic, aliphatic or cycloaliphatic hydrocarbons
such as hexane cycl ohexane, benzene, toluene and
In the resgtioas eescebeddeseinafiec Ht may die metbyshfyan masted ecactiVes Ginciomal groups, for
a o
example }%‘T{;gﬂ' mm hlE’l?‘l%aR é:at?%? %PC%”% %ﬂgre%ielgg lare dr%g% |nQ§e fi naI Rroduct to
avoid thanakwq@tedcmﬂmpehonamvmeeatqmgse C@ﬁvqr@uwépmt&mm grouns may be used in
accordan9§Q\ﬁth%ltandérﬁepréﬁéé:tfbroékaﬁ%les%ecw icPebne Uk FﬂtG a!\/l Wuts in Protective

erature of from -20 nore_preferab from
Groups %Q@@ﬂmr%éms{%&péﬁ'aéwww apg §eys. 1 ﬂﬁhé R.| qoéfd%l“r’%fafecﬂve Groups
in Organic ®ynthéds, PRAGH PRsZsM@y3.al so vary w dely, depending on
many factors, notably the reaction tenperature and
the nature of the reagents. However, provided that the
Some readtiansd may be sardiéd ewtie theupresencd bhiea basee Tieere é&dnacpartibiutar aestriction on the
f
nature onHé #)és%ﬁ%% ée\ﬁn rggc%li% @ﬁ Bé%@cgﬂ\% h'c{rﬁ Ji Ls)sea% J%Qé’dgﬁs of this type
may equabyy beelsededaer\ae p@dldeq‘ &t tithlaasy @a@d\reme effect om @th@y parts of the molecule.
Example§ 8P¥ A6 99&'3 lﬁEﬁiEQSsodﬁﬁf hydﬁ?kﬁi@ﬁﬂ)cﬁasshﬂ?ca%@@uﬁgﬁyl%ﬁe bfkali metal

recover ed e solvent fromt

I Sti
hydrides, sygh 8% srfliym Evmdu?%afts#pofasglu"ﬁyém alkylitiigrp gpmpRUegs, spghgs methyllithium
and buty@thiur:; Bed Siedii viestdl alkéxidBs] sieh b aediun® etlioxidd 4l sofiab dttRgidehe
residue into water followed by extraction with a
wat er -i mm sci bl e organi ¢ sol vent and distilling off
Usually, tehetioss breaatried patrin & hmtabbetsob!emt A ariefycd solventsrhybe tided, provided that it
has no ane?s%gé%éect V\o@ﬁllﬁe r'e];ctgﬁ % 5r?ﬂe r@a@eht&' fn'i/g'ﬁ%d E%rhglese(g‘ sm/able solvents include:
recrystallizati on reprecipitation or the various
chr omat ogr aphy t echni ques, notably col um
chromat ogr aphy or preparative thin | ayer
chromat ography. first route
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20 According to a first route, the process of
preparation of the conpounds where T conprises a
W0 evoionahe car boxy group conprises the step of PCT/IB2008/002869
deprotecting the conpounds of formula : w,uu, yv' H
Da X-An-T'-A'n'- NHRL R 1R R 0O O where Y, Y',
XAA X, n n, WW, U U, ----, RL, R Rl
are as defined above and T corresponds to

hydrocarq;aﬁ%,r whigh, dn3qye Pey arematie. Al HPB?V gt GvpPralivhale dydeeasbensy S'E'We as hexane,
cyclohexdNes béitdehd nibldéneg aadlRyleie; adfide’sbedh hd Qhetiiformamide; alcohols such as

ethanol alﬁ]cglgaétgu?@og%g c—.?ra,rsg ol io %}&ngwg?%{d%[eag\wr&;re\lpﬁe: geT'

corresponds to T where the term nal carboxy group is

The reactiofs EREia Fé bl%e 5\%F d:@ ﬁjgo n%eYe?tn'.CI(E? rh‘?ﬁ&r{eré? r{h% Eéactlon can be carried

genera duct e asi c con
outata t?iFlé%%tH@é)f@Pmaﬁo SrigdRPE Grorerpiiaratily foers ebout gem empeire to 100°C).

The time iehﬁ'éd fBlOché Eééﬁtﬂmbﬂaytaﬁ% v@@gdrn%atl:@ lﬂg}?gndﬁ@ ofl rn%?'\f/%to?é notably the reaction
i d

temperati5y 559 e 5° BLRP FEss08) HOWBES PoMSeTHEL decisAdB aeriey under he
preferred bendiiiohsoutined byovepapdriod gf foon 8 @SS A0 TRUBAHIPEIKBNSSUfte.
formulae (IV), (IV) and (V): w,UU w H, HONH
:>10H RLg-An-T' -An'-Lg Rz Y Y Il (V) 0O (V)
The com;(wml Jhugtpeapered may degeepvered fiongthg rengtionsmistureslsy eonineritionge means. For
example, tHe\ontgBBse ﬁ\&)%e rec%?eo( E)p&é’thlﬁ'lb%}f t@% sondnb: Hgiﬁ the5re?,%tlon mixture or, if

nternediate fornmed I na t Suno reaction

"ecessaﬂl(:%ﬁ% gigftng fithe saivent feom ihweaéw mixiyrs, payriag g’eﬂféwnq igto water followed

by extracﬁ%?wgt% gaﬁat@t-lﬁ%lﬂm Z%;?ﬁlc isBREmNA distiliig off0Rd 53088 froWDthe extract.

1 WD 2005/ 085260 .
Acttonal et 19, & pR e e LROpr g P verate b raunperpighg, sueh as
recrystallizafinn, hseprsmpltdtldh‘br or ehe alariod? Thtoratvgchpby, tedii8R 38 0ftably column

onyces species, in
°hr°mat°%rg§®°r% g@Faﬁx‘?#ﬁﬁ%y%ch#&%@&%&t ent FR 1,516, 743
procedure or nmay be prepared by application or

1Wﬁromeadaptation of the illustrative procedures given in the
| es. The conpounds of fornula may be obt ai ned

A°°°fd'n9 rt%m st Fuds, dhalinfRess vh sLaRgLation qfdhwaapmmdﬁmwmre T comprises a
terminal cBrbo&y @rouptdofnidliges tHdstep BPEEpr@BCting tEECSARLAYs &FddriuRd out

in the presencempf PPh3 and CHal 4 or gy 15 reaction

with a sul fony} ___qur de (R .ane‘éqqlf nyl chloride or

mesyl chl ogi dey & presence/0 fasegsuch a

triethylam ora<erably

tri et hyl anfhe) ) w—( V) may be

obt ai ned from cor flespon i ng cBrrpoundl$ of formula

HO- An-

where Y, Y', X, A, A", X, n, ", W, W', U, U, — R1, R2, R1", R2, — are as defined above and
T’ corresponds to T where the terminal carboxy group is protected by the N-succinimide group or
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
LiOH, followed by the addition of an organic or mineral acid, such as hydrochloride acid.
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T'-An -0OH (VIl) wherein T" is a precursor group of T.
A precursor group of T refers to any group 20 which
woreyolesdo t o T by any deprotection, chemical PCT/IB2008/002869
nodi fication, or coupling. Pr eferabl y, T is obtained
by coupling T" with the cohl enentary portion, where
T and the conpl enentary portion corrprl se functl ons
whi ch are reactive to each ot her, T
These compeHBlsy May BEcIRIREAPY coypling eeff&ﬁpe'ﬂﬁém a?rppwﬂf .%meulae V), (V)
and (v): conprising a bromi de function. A representative
exanpl e f‘%r thjs reaction is desgribed below: O Ow
OH Me0 HO\IN/ oH /| OH 2%, Generﬁlly, this reaction
Yo =k t ®&9si um car bonat e.
formula ( ) My b COMEBALIahl
Q| - 'ication of
‘ g Yo Thé exanpl es. %b w0
2009/ 0165160PCT/ | B2008/ 002869 20 An exenpl ary
non-1imtiy scheme for thi®route is given bel ow. OMe

wherein %ﬂlsea 1&3i ﬁegrgﬁp @uf:h ESQ ﬁ&od@ﬁqO@ Yﬂ@%ateﬁoo%' (ﬂd@rl% or -OPPhs

<mtermed1%%y@e¢mwﬁsmamwonay TomayO OTomay 5 second
route According to a second route, the conpounds may

The con%%*q?l%ltogl n?rrdqlf 2!9/%t %?Qﬁo%rk'egs on \V %ﬁ%\vﬁrg) [Igo&nﬂosedﬁor instance in WO
00/12508, WO 00/12507 WO 2005/040170, WO 2005/085260 or commercially available, and/or are
available by total synthesis (M.Mori et al, 42 Tetrahedron, 3793-3806, 1986) or produced by
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 CHal, or by
reaction with a sulfonyl chloride (methanesuliony! 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 (VIl) wherein T” is a precursor group of T. A precursor group of T refers to any group
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 Meo/”\/\/Bf

OMe
Y
Q
HO OH

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

The compounds of formula (VIl) may be commercially available or made by adaptation or application
of known methods or according o the examples.
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RLI I R R R YY((IIl) O(lIll) were Y, Y, X A
A, X, nn, WW, U U ----;, , Rl, R, RI', R
wae@asesdef i ned above and T 10 is an opti onaPCT1B2008/002869
protected precursor group of T. A precursor group of T
refers to any group which BBy lead to T by chenical
nmodi fi cation, or coupling. Preferably, T is obtained
h t he corresgondlng conpl ement ary

An exemB%Wtr\"Bﬁ'm‘théF'ée'ﬁe OF ff4S TNt 13 gIYpT BRIRWt ary porti on
conprise functions which a eactive to each gjher,
eg. T corrpr|3| g an am ne Jfurfction and thﬂ

r| sing.an aci do un@ i op.

conpl enBht any, B co

Gener lg t hi-s—reacti on out the _°™ _
presen Qf o 15 hygdro CCIOQ_II m de an T

(N- Hydr oxybenzot ri azo conpoti? sa

(rer) Mabtalnedfromc updd ng t correspondi ng 9

conpouns f formulae (1VY, TV ). an ): w. Oy
W HoeH HO N Higre~tL RFY A 11° ) (I

(1v) wher eir—Lg—4+s a lgavi ng group—such a hal o§en
T -QIs or -0OPPh3 nternedi ate for NN a
omayy Pregat i dayayo 18816 PGHA0 0 y

21 The conpounds of fornmula (V') nmay be obtained from

correspondi ng conpounds of formula HO An-T"-A n'-CH

(VI1) wherein T" is an optionally protected precursor

g oup of T'. This reaction is generally carried out
——iﬁ—secon Y€t he presence of PPh3 and CHal4 or by mesylation of

According tvea Syodnd xautd, tnectonisttinds Hag be BfRMNed denthe lcoir@8poAding/tdmpound of

formula( By be comrercially avail able or nade by adaptation or
application 5 of known nmethods or according to the

exanpl es. Th| rg roﬂte ; Accord| ng.to ¥ third route,

t he corrpound 3 Nrrd e i} e (Rl =R1'
R2=R 2 ard an be pre
correspongi Is of for

ed b RI'|Z|ngthe
‘ (VIII . CHO CHOO2N

X-An-T-A' n' -X R2Y[ NYi0 0 O
(Vi) i o am
where Y, Y, X, A, A, X, n,n’, W W', U, U, —, — , R1, R2, R1’, R2’ are as defined above and T”

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-
hydroxysuccinimide and HOBT (N-Hydroxybenzotriazole).

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

formulae (IV), (V") and (V'):
v, W
HO N—_H
R
v ¢

) %

wherein Lg is a leaving group, such as halogen or -OMs, -OTs or -OPPh;" (intermediate formed in a
Mitsunobu reaction).
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where Y, X, X, A A, n, n, R, R, T are as defined
above. Cenerally, this reaction is carried out in the
w@e@senses of a reagent such as sodi um hydr osul PCT/@82008/002869

(Na2S2O4), in an appropriate solvent such as a
m xture THE / water, followet by addition of MeOH and
AcCl . 15 The conpounds of formula (VII11) nmay be
obtai ned fromthe correspondi ng conpounds of formula

The coripodnds pfFOBRENVOMaY be dhtaimeduiom XorrédPonddy GHspouRds bf forniila

HO-An- ?F”lAnYONQWI% \Qnérleﬁg)T” id Qh% ﬁ%ﬂ%b%ﬁbc‘teﬁb&?tfqr cﬁ% rr(ﬂ}? of'Tn 'lth% reaction is

resence of a reagent S 11SO

generally,caFriegeout (”DPBRLQSH)‘CQ of Rithsand r@iala ety rﬁeﬁyiﬁéﬁm of @sd‘rydmy functions.

The com%ﬁdﬂlﬁﬁl Sfdfo?ﬁlil.ﬁa Mlm?fb@%o?fmér@élm&valla@leégr B bk}eadagtgtlon or application
obt rom.cou he correspondi ng conpoun s
°fk”°""f‘<5‘i’%ﬂﬁ‘§ S gkhﬁe MRFCHZ 02N X-An-T-A' n' - X'/ N02
R2 N,, HHR2CY Y CRH (XI) (X) Cenerally, this
Third ro[l{%actl on is carried out by adding to (X) a reagent
h as oxalyl chloride in an appropriate sol vent,
Accordigg, tcha third mpgte, the Coranmadd havinina symeétic Struatura iRt di?ﬁql%z end Y =Y’)
b é(r%&‘b 2 chfiEspohdiny'CoraBAR LERARula (vil
can be B@RAEALY fuiEhy B8 clisp Anmg\?gng%y nofﬁl’a%{ ¥ng scheme
for t hi s rout 5 9l venxbehkawx,,

X- An- T- Aen + R2~N | RHHoZCz
H3 pzN -T1A' n' NOZ z a NRz OO
CHO  CHOBEN AY-X NO2'RL NY¥Y N _/"\
R2 O~ OHNX{An-T-An-X N_H / 1 R Vil

where Y, X, X', A, A’, n, ', R1, R2, T are as defined above. Generally, this reaction is carried out in
the presence of a reagent such as sodium hydrosulfite (Na,S,0,), in an appropriate solvent such as
a mixture THF / water, followed by addition of MeOH and AcCI.

The compounds of formula (Vill) may be obtained from the corresponding compounds of formula
(IX):
H,CO,C co CH,

><j \O'}D\/X -An-T-A'n'-X
(1X)

This reaction is carried out in the presence of a reagent such as diisobutylaluminium hydride
(DIBAL-H) in an appropriate solvent, such as toluene. The compounds of formula (IX) may be
obtained from coupling the corresponding compounds of formula (X) and (XI):

CO CH, O)N X-An-T-A'n'-X
s 00 XL,
R2

(XI)
Generally, this reaction is carried out by adding to (X) a reagent such as oxalyl chloride in an
appropriate solvent, such as DMF, followed by adding (XI) in an appropriate solvent, such as THF.
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R2 NYY NR2 OO The above reactions can be carried
out by the skilled person by applying or adapting the
woreabous16 i | | ustrated in the exanpl es herei naf PET/1B2008/002869
Further, the processes described herein may conprise
the 5 additional step(s) 8% isolating any final or
i nternmedi ate products. This can be done by the skilled
son by any of the kno conventi onal neans, such as
Anexa“&ﬁ d@%@FVyH%Pﬁﬁﬂg“%Eﬁ IS g¥EN BYI8Y¥e. The starting
products are &oper &,@l | a aishablmex'or payNde obt ai ned
by ap or a aptln» 2 known ne gs or those
descri é{? t he exarrp The synt by ay al so be
carri ey Nip oneHoyeot as qyltlconponentm%éaction
10 About the conj ugat e nnlﬁgule The prq&;ntc¢enent|on
R

al so concer3h Phj ngate MBI Qe ri2si | east
one tonma i ve chemi cal [ Q@ a cell
bi ndi ng ayen N- QuY Te | i nki ngrgihoup~ofN R4 nker.

The chemical link is preferagly a coval nt bond Said
conjugate co pHQ,e@ gne OKk-ARBIA&- % 0N '

deri vatiwg_agcordi ne t he invent

i nked to.d eII di ng agent

the to ynyC|n‘dfr|vat|ve
npl e, said _Conjugate Cconpri ses a

tomaymyci n dék of FAETPAVeRt oy 'To HntRIy
| i nked t81?g5§$z?f i ng agent ugh érm na
-COZ' R m f i ki _ng OBD

covalently linkslthe cell binding agenf w

yker. Saivd
| i nker of the torfaymycin derivative. 20 Preferably,
The abodehveattionk ean bs chirisd @dt bythiehskille@ bkrsbh Biliapplying @R bdafitiig 3he methods

lllustrateéa ﬁ‘tﬁ% e% %Q %t Ic—:-\lln%]fter glttgeé" {heb?rhgﬁ%%%néﬁsgﬁéemc%f?ﬁa'ﬁ?W co‘(mmrise the
additionaf egn(se @f dﬂOLatJhQ aole fited red Sntemoediajs iproelucts e $ihisl wes be done by the skilled
person b? %ﬁg%ﬁ HeYi®loWn cNRLe‘?m&@}He%Hé asrult:lé( as %ﬁéel%c&?é'& K\%;Hoﬁg db§cr|bed above.

ed through am™no rtunctl
The starigyg graduqts, arerenmeassiallyeavgila %uoa rr@wlqe ahigierdchly arplring osadaptmg any

known méthoti@ of o8 a8scABRIIR the Bﬁamﬂés \’We%@%égg-%@@lso be carried out in one
I82008G902869 23 Cel |l binding agents may be of

pOtasa'Q HYcqmRAneat{AagtiaR) ude pepti des and non- pepti des.
Cenerally, these can be antibodies (especially

Aboutth@%%ﬁﬁ! %ﬁallno%%ieb(’d' es) or a fragment of an anti body

| east one binding site, |ynphokines,
The preseot inyertion gscoverivemnsca opyigaietmalente- corspTisingrat leesdtemel tesaymycin
derivativd %h@ﬁm?ﬁr Ilﬁkéé“?%f EEdI Bihdin rag@ﬁ’tyth&tu rthé:%wg%%gr}g Jhe linker. The

mol ecul € or subst ance. re specitic exa
chemicalyfink j¢ mipTerably en savalehh bordh rSaik cmww GeMPURES angrRScNeigaiomaymycin

derlvatlv@aédoﬁﬁﬁb &5Sthe GilieRRdT é‘ovéléhtlybmﬂdeﬂ% tHRUSENDiddith AgHnk *Prﬁé‘ugﬁsﬂ"ne linking

ntlbodles chai n ant ] bodi es
aroup ofy g Jhict & B ReVBE SeGN, s Srizpresepive prepg. spid conjugate
compriseanal téhaynBainhderivathi@lofl thel inoentioh . cod@8iTiy2HRkad (14 BS )cell binding agent

through ’IEQHT Ff-t- e(?-l ’l?]g]fglde%t ? loSg %%n ?ou% )?g L%rglé ligis the cell binding

agent with figslmjer ofuthﬂf@mewrlmderp@b\ta des; Iyrrphokl nes such as
IL-2, IL-3, IL-4, IL-6; hornones such as insulin, TRH

potra BT et St s S - beavims o nsanc

thiol and Sidiio ABCcRIRE 0P RN DidingSddeftedhsing G6MWeluced 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.

group of The .
representatlve exa
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factors and col ony-stinul ating factors such as EG-,
TGFa, insulin like growh factor (1G~-1I, IG~-11)
wW@2@%B165M CSF and GWk CSF { Bur gess, 5 | nmunol ogpCT/oBbag8/002869
155-158 (1984)}; vitamins, such as folate and
transferrin {O Keefe et al?3260 J. Biol. Chem 932-937
(1985)}. 15 The expression "cell binding agent” al so
i ncludes nodified cell binding agents, wherein said
Cell bmdla@ ppentp MaYideQT apkkind ard inglude PeRYIs/and nrsdiepjidesy Caperally, these can

be antlboHIésl(&He@MW h}aﬁod&&ﬁp’émﬂbb&l&s)cﬁr anﬂalg‘%e%Ebﬁ arbérﬁi@btﬁkgthag&ﬁ‘ﬁams at least
i nki n

one binding e BETRPOHBRT TAGEES, GEIBRI BTIAT: SRV PHORPBUL AIAcHlgy (sueh as
transferrnp)ebnam;sothdaecqﬂrbhdhngtmmecmﬁ oesubsianed. Wse Isﬁédiﬂcvas(aﬁ@lels of cell binding

agents thQ{ (%q}bﬂ(%lils%g rﬂ{gfdr % ﬁon%c?oqtahgntﬁnﬁzﬁ %%‘1 n’?el?lg%n{ thoghergr?f?uoniﬁngz%% antibodies;

nown
fully hume@ehmoql@ésslﬂ@ie chain @atrqu@srrbmmmaﬂ ardihediemoeliobsas Fab, Fab', F(ab') »
and F, {P@FH&@HJ %@' befnmnﬁw rusé's Q@oé‘tﬁ;@s) 'S%Fu%g eNAB{L) S/mﬂ{uﬁé‘/”Xm 478 (1974);

I nt erest suc

Nisonoff ?tr?ﬂ aB@tA'?’&r@@‘fhe% ﬁvophéfh??»%ﬁ‘gﬁ 9§6l} dbteterr peptiest lamgmkmes such

as IL-2, €3, IIL-4v\Au96ehom1dha§ ,sucé'ﬂ b@ﬂmﬁrﬁdTFWﬂQﬂh?ro’ttbﬂSlhlfreleQéi@ Mbr"rrﬂJnes) MSH
as,vi,ral ﬁoat ro el

{melanoc psth%’g ?8% r{lone& e?tFmle %ﬂnﬁa gSélﬁlP qs arérq,ggpf @Ind Cﬂsprogens growth
factors ammlw—ﬁhaﬂatmeﬁm’um sugoas ERE, PafFu) iosdliarlike gedwth factor (IGF-I, IGF-II)
G-CSF, MY ?fﬁd 8- bgﬁt{g %eééj 5bﬁnn§L91ro ?g%da l1'%5 g %%gﬁa\lbitralnmsé such as

nonocl onal anti Ies are rre an ‘appro
folate anchffensfesrin{Qikeefp ekal, 266J. Bjoh eev 93HhB37A82AE-onal ant i body
l\/h(9 | s a nurine | gGl antl body that b| nds speC| f| caI Iy
h g:%s Ant i ge, %OJ ffin Le
© e"prﬁ’ésém @ ndnggagel taﬂ E‘éWd%E‘OG@%@i CP'I' bﬂ“ﬁ@gt%‘a@@t WE%’Ie!rssa'd cell

binding agatrie sodfied byas modifyinteadhing Raifdrale tas wativiyedf BARNGM Dinding agent

tovards SR b6 Bl e B oinbueh BFAREG The ot

antigen on B cells {Nadler et at, 131 J. | mmunol.

Monoclor?a‘ﬂént%%gy el:ﬂﬁg‘lééy guté:% C#P ﬁcﬁfjof' thrgmglgtsgfegﬂe deft lb‘n%mg agents in

are I's or sease ress
the form é’ﬁtspgféff*f’ g@awl%ﬁl |ant'b9@|¢sma@wlwﬂyswraw HpOWnED the @hlatmte@hmques for

creating ﬂnwmg @ﬁitbbé'leé Eﬁdéﬁdfgdaay lﬁ%uﬁtzﬁlbqglcé‘b@féeharﬁﬁérs W%n@ﬁﬁller mammal
an

with the 36\"9%? 'Wefﬁﬁhﬁﬁﬂ %éh%ﬁ?%f:t f@@%&?@'yant@wwp'am fam tslreﬁ%rge&qse" whole
virus, attempeted iwthotzelilus, avalrvirbieprotsiad sach & viral doabprathinsg agent to

di seased cells fromacute nyel ogenous | eukem a. 1L-2,

whi ch binds to activated T-cells, can be used for
Selectionmf hecanpirentiatsf cell bindingl agant ig p afatter ef ahotce dhgt depands ipomihye particular

v | :

cell pop iRRAE BNG! Rfoct Bl Dk 1 SEANIAT BAptHef BRIl Hibiopred if an
appropnaé%a@%m@vggqqle |F@u R¥AFRS, tmmonmrﬁammgg MY is a murine IgG, antibody

that bmdyeﬂae'umﬁwte%e cBa3 katighed. 0. Trifiinha al 8 11.eakdMaRe0] 521 (1984)} and can
o usod PR AR ool Sty BN S B bR s ot
Similarly,3héendmo@lblidl sntibarysdrtirBdis LenoherindPIHS, 7 thaf bings HTHE)CD entigen on B
o s 5 SO o AR YR AP o R ar oot o
diseased2gelts/ (et 2aprespOthio COENO6 1Heh a8 INOW@RIHA®KDYS, IyFghoma or  chronic
lymphoblh QBRI A@esrtété(@étbd(ﬁsthm Pshd érﬁ@paﬁtﬂoﬁgs FH&E/ B A8 chimeric,

ot her cell binding agent via an am de
humanized {¢llydWmapy of er abl y, the derivatives are synt hesi zed
to contain a carboxylic function, and then one or

- r 0 acid n|n derlvatlv a .
acsiionag ST it oG VN CBla RS TG o cisoased
cells fromardacde myelégenous leukemia. IL-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
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Representati ve conjugates of the invention are
anti body-tomaynycin derivative, antibody fragnment- 15
Wo orveyngseé n derivative epidernmal growt h factorPCT/IB2008/002869

(EGF) -tomaynycin derivative, nelanocyte stimulating

hor mone ( MBH) -t omaynyci n défivative, thyroid

stinmul ati ng hornone (TSH)-tomaynycin derivative,

estrogen-tomaynyci n derjvative, estrogen
for the eGP R Gt BT, e VOR: MUGh D0 JEHO8 YRy 77t g used for the
treatmentiefmelsiomae, andr ogen anal ogue-tomaynyci n derivati ve,

and fol ate-tomaynycin derivative. The conjugates can

be purified by HPLC or by gel filtration. 20
Exampleppieguiiatid mpnociomad ehtihodies et c4yolly usedirto prepkrebihe domjggate molecule can
be hu2l-ﬁge@ég|§t yGB(cFér”PﬂR%M t ‘éﬁTéePJ Y to?sthé”@mhg{)@"éede%@ﬁ%g in WO

jolned via an am | scusse
200410433% f&@&&b@%scalpeohéu Y\&%?PQ%O%%%?@? Hesribed ya WQ €908/047242, WO
2005/06168N by 2316900, be prepared usi ng N hydroxysucci ni m de
derivatives of the carboxylic function at the
term nal of the tomaynycin diner |inker. Conjugates
The tomayonytiaiderivigives tray b lmaaﬂgdmiarmbo%ondﬁhéwmlibmm{y At via an amide

type funcltlbr?l?’?%‘ Xa'pﬁf gl'gsc?egggf& af%( ))ﬁ\'ihees{zgﬁlgc% J:é/onrt]ﬁlg gp l%othcgfunglpn and then

one or mMuiR CHFROXE iaeie- @mteenlmgﬂmwatlv&swrareagq rovalentlyuifnked to the cell binding
agent via@@nddlidkd 0. 05 M pot assi um phosphate, 0.05 M sodi um

chl oride and 2 mM et hyl enedi am netetra-acetic acid

(EDTA), at pH 8 is treated with a 5 fold nolar excess

Represerﬁtlv@ celﬁ]hgdiéwﬁf ok ihvention bb&érﬂ%&‘@-&@ﬁmbﬂhy&nﬂ aermwe antlbody fragment-

a5 B Y BB e ST ef S5V SRR g
hormone t (M&Hptdnfaymycis @&0ivativéhthyroieh stirndatingi harmoee i(ESH)Hbmayralycino terivative,
t t t apt i hady- :

estrogen ?o%rﬁ?ngyﬁ C}]err'g%%\/gtg? eﬂc%ﬁ]a?o&% Ec)maymgﬂr I%rivgtgg androgen-tomaymycin
derivativepf a ac eegoghedgmaysydt hftﬁlﬂvﬁit(slw rﬁﬂﬂe&htaﬁommnghm derivative. The
conjugate%%bﬁbé ﬁurlfQNbgﬂbLé o by @i kiRRichhr ough a col um of

Sephadex G 25 or Sephacryl S300 or Superdex 200. The

sanpl e can al so be dialyzed overnight in a pH 6.5

Preferabl{y ufﬁdneclomem aftipotifprer cllisinding 4daat-lpmaghigdin déFthlvBLbBﬁiﬁgatég aré those that
ripvative noieti esrggound

are JomeEi UI %m@%ﬂoogg G%tdési'cﬂ?sﬁgoab[? s ﬁrlel aP%eo‘Jr g‘%" lngotpmaymycln
denvatuvesh@ora@@sbm be e BRa] nmgahwyfdﬁﬁysummmdeaﬂawa@esoﬂ the carboxylic

function &t~ t\]r@tetrﬂfﬁﬁb’mtﬁ% '?orﬁ R dihEr kB! 8% uﬁ%gggﬁtg’ Rﬂ% 1 to 10 tomaymycin

ecul e can d via an am
derivativegiugsdigked\d aromoide nms repdily RreEoBtysis modzs The
ef fect of conjugation on binding affinity towards the
a X Si, I1's can be determ ned using the
More spefaf G, PGPSy e coresBEPty oL § (Ol i & agepops Ber containing
0.05 M pesbiumAsreiphalis | 0.8 VB s@HRS chibARSEind Z%Moétﬁyiér@dfa)vhnﬁetﬂa%ehc acid

Ci jovat | the|r ant i bod njugat es
o1, HEFTKCHAEY 3§67 B0, DBkl TSR pF BRIV S
derivativegdf ad@nayrrp/pbldirﬂqmadumthytagﬂm@e &3Mae suohi thatdhe final concentration of DMA

in the buff iFRE. hl% r@éc’u?ﬁ |s] stnrﬂemggl min %t &%ﬁfg{eﬁl?ér]auf'%aﬁ@he antibody-

Cytotoxicity o {hese compounds eren
tomaymygi derfyativgeopitigta i usiied @nddtese ehwrtfemagmg ansl qiless daw tyelgeular weight

material byrgeﬁﬂiréiﬂﬁfﬂh&!lgheﬁ caMlimn $08ephaddiad-bs B Qépha%@ﬂ§30b%¥ Buperdex 200. The
esent tlvec jugates of thé invention
sample c%rix alsa %ﬂﬁ Jdl?gégigv%lﬁlg d?fﬁmgg puler to nglréglfmh? fproduct. The number of
tomaymyanHemmx(eeﬁoletmsﬂ)bhadperfahﬁi@ﬂﬁ hiokecule partlies d@lérnﬂfed\M/hneasurlng the ratio
0 [ atin ot
o o {RGhcs 5Py THL 209 Y58 ol THLNCAGEBL TP il camvane
moleculeg(@ntibodysnolesit wgde, hnkmmaam*darmgehon@byalhls gethod.
Representati ve exanpl es of the preparation of various

conj ugates of derivatives and cell binding agents are
descri bed bel ow.
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15 Am de |inkers: For exanple, the nonoclonal antibody
MY9 is a nurine 1gGL anti body that binds specifically
WO 0loes58D33 Antigen {J.D. Giffin et at 8 LeURENE2008/002869

Res., 521 (1984)} and can be used if the target cells

express CD33 as in the diséase of acute myel ogenous

I eukem a (AI\/L) SI m I arly, the nonocl onal anti body

IS a ne Gl, that binds to the CD19

The effe%;ﬁ’f F@féwaa?ﬂ & bigping a{ff fwyardsy the @niigen-expressing polimeapbe determined
using the2Ahéthadd pfelRBSY tesiided ap LAe cUSIE D3 Ibrob hRat. @8t s6iedd18-8623 (1996).

o 5 s R AR ) a0 g o e
by back- ¢dehaﬁmet piotifekadion aurvesAdsI déscdbal inyGol@ivadbBFetllj ¢86 J. Immunol.

3648-3654' (ﬂ§§5)t @ylg%ﬁ @s gf ?If‘elsé Sﬁoﬁﬁpur%@ tUSa%ger%ﬁt @?llcfmes &1’ NSl Riermined by

romacu
°'°”°99“IC@§$\3é/ﬁi3§deﬂCLbe£5 in \ﬁQIOIHI@CbﬁPFr@ﬂ%I 1@z L&l Giak éﬂzﬂﬁigl(ﬁ%) can
be used for 25 prevention of transplant graft
ectiqgn, for _therapy and revent| on of
RepreserisiyEy CyRpaRS, 196o o METnIOn B goIreson 1. omesmHein deghvatives. with
antibodieac attibody Gregmehteuémsidérmal yoivith \Mdtdﬂ(EkHFmdﬁerﬁocyte stimulating hormone
(MSH), tﬁﬁ{)i@%ﬂ%kﬁ% ggrgﬂ)tngg(ggﬁ?desﬁrgr { h%g%qeln IT%I hané{g%qﬂ, apg androgen
analogs.r eacted with the N hydr OXYy-succi ni m de acid derivative
to 30 produce an am de-linked conjugate. The
Ju gates made by the above nethods can be purified
RepreserH@,tl erSxAmale qgﬁm%ﬁ@paﬁ\tlarbﬁf,vart%mqpﬁgggs §f éarivptives and cell binding
agents aridescribég balsivon, adsor ption chromat ography i ncl udi ng,
but not limted to, ion exchange, hydrophobic
i nteraction chromat ography, affinity chromatography,
Amide linkersorat empjélythenn%ctoealaaiﬁtlbodWMNeXy apautitee |gB, d@nfibody that binds

specifical ﬁﬁ?@?Pg An en’:‘leclf;‘vSr{I:‘;fH\r éall g gé{d‘%%}éfgb%%@gé@g rand can be used if
the targefeetty ﬁww@mg thep@isqase oéacilts pyelegamous) ulksmibéAME)R Similarly, the
monoclonEP BR8P Bhti- Bﬁlﬁd Qﬁfﬂrlﬁé Igﬁfh fh%I binBd ﬂ)dth@ @m@%ﬁlﬁer@QQB cells {Nadler et

Ivatlves I nventi on are ose

al, 131 g'F'Ié”‘I”BI RUA25T 4R anf 6 b H%Pd 60 srgessic ared sels, or dsesed ool
that expreslthis ahligedlisoch £9ijnegaicRIgkia B/niPhemaoe Bhrbiic W’r‘%bl‘é@ﬁd‘l&ﬂémla
such as nodifying the |inkable drug nol ecul es
possessing a carboxylic function to get the
Additionaly, {5NHCBEywisicic binds o mgelaid icllsdemi heatsed eas alded bireting ddentjtodiseased
gro I t
cells fror@%tﬁhtéﬁﬁ ﬁBgs??gk%rglsal Iugg\ﬁg%ﬁ% dgg% ta%@)\%t ohtla' ceIFI)s San b used for
preventiog gf Hénmlafﬁ' d@ﬁftw@afOé@ermmndgm\@shm@ftgaafhmguslhqs@ d@ease and

for the tréRmbNRdfl a‘é@@ 'I' bélkl@dkéfhlé A8HAThER biAbs @cgﬁ\eﬁarngcytése %gh lb% used for the
his method. According to a prefer

treatmeng%fﬂg%nor‘iahe cel | binding agent is an anti body, |n
particular a nmonoclonal 10 antibody. According to

: f ect, the bi ndi ng ent
e gL 5he RSB i b D ARl oo e
produce Wa@rhldgﬂlnlﬁ(d@bhj)JQateAbout the use of the conj ugate
nol ecul e The present invention also concerns the
phar maceuti cal conpositions conprising a conjugate 15
The COHWQP*@%Lméd%Ith the PWénmeﬁwdércaanB@rmyiﬁ%ihv gianglardt ghrematography

techniquéds st 441 Side-BRhysfort, Q@8bHESN VhrbMakbgrdphf rlmq ifeRInbY fimited to, ion
gwg&pﬁbg e rier. The Br esent | nvention a

exchangg, R S R

ceramic in@kdxgapaftitecdreamadriipaks el bg HedCcrlnficauPUWyadiaIpds or diafiltration may also

conprising contacting target cells or tissue
be used.
containing target cells with an
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20 effective amount of the pharnmaceutical conposition.

The selected cell popul ations are those cancerous
war@dotesps ol i ferative cells. The present i nvenPCDIB2a0%®2869

concerns a nethod for treatnment, preferably selective

treatment, of cancer conpr#&ing adninistering an

ef fective anount of the pharmaceutical conposition to

a patient in need thereof. "selective treatnent of _
Preferably o¢ppjsigatep @eegn mpnogionaligrtioediascs csll sinding/agents and derivatives of the

present |ﬁ6é?1|t|bN%P@‘tHo‘é6 thtl 48 jSHBS Nk %Hldé wbid) Qat dikduskédbove. Such cell

and/ or roliferative C
pincing cPmes S esasnt B Bkt S g2 Sl e Bl thcy nolecules
possessing becarthoxylar fuacttonn'@ygmcthél Ndrydrosgtsuceniatde dedl ideevhtigd.oTes resulting

. f f t [ ' .
actlvate.dcc%ﬁbcoggﬁ ﬁéﬁf%ath ?)hatg t?gcgﬁgihﬁg:@?ﬁﬁgrfegﬁueésg ?fgt&% %ggt%ody to produce
amide linsed eoniwgdtase Conjpates aentaineg dan 1edepivaityes ekedi via ah tamide bridge are
readily pr‘eBar\éHl’)&’tm%ethSéf vivo. Exanples of in vitro uses

include treatnents of cell cultures in order to kill
all cells except for desired variants that do not

According@ X éQﬁéfeltrétfaép&Hcg ke a8l bigieiRg agenttio aKidritlele’ ilrﬁﬁélﬁcd]ehaé monocional
ant|

, ex
antibocy  AREcEiRG, ¥ SRSEF Brerdtihd b, AhY sal st rah neap ayioen specif
antibody fragmerk] duckeds afFV i FsbnFab’ BxBf@p)es of ex vivo uses incl ude
treat ments of autol ogous bone marrow prior to their
transplant into 35 the sanme patient in order to kill
About thejuse ¢ the eanjugate meleaulee| | s: treatments of bone marrow

The presférnt (ﬂ{veﬁﬁbnt B8b lconédrAS T %ﬂﬁﬂdc@ﬂhc’aﬂ cOhE&itioh8 donprising a conjugate
t ent T cell s and preve

moleculeglogftpe vByentian s é- & gygm( ggrﬁ@)tlve g8 dgfined abqve jtogsther with a
pharmacéutieallyreedéptalde cafimve tunor cells or |ynphoid cells from

bone marrow prior to autologous transplantation in

cancer treatment or in treatnment of autoi mmune
The presgnt ews@ion grisa concemsva MA@ oRKIliAG Bit tnHREING §2008 600486 preferably

96?‘8’10 I

selected %ZII B_or%lg%’ul?rZsW o r@ :r{j)g a\’:ﬁ&&% g%t Ealrsao?] Stlg Lgéggt:cﬁ'{téﬁﬂgg gb‘?ééﬁt cells with an
effective Fﬁ{@p@htof MQhaWeb@%épmp@@h%tﬂ@ssepl@qtqaq)mll p&phl@tlons are those

cancerod@érfdﬂw ﬂrcﬁnfé?étfv‘é%tl@drﬁer &@éérﬁ%vﬁﬁﬁdneéﬁo ebncafiies method for treatment,
en incubated in nedium containj

preferabl elniien TRATEA: | CRGE COTBREYA BRDST RGN SPLVE pamount of the
pharmacéeuticainédnqiositico i a rdatiati io Meed angeoff Tsemmmﬂuéahﬁ@ntw daficet” refers to

killing cag(.l\%! %T oarFﬁ%pgrg) é‘c’: Qtelg]nc h' g@ﬁ%%}é’]@ ! o neliiﬁ?lls ng?n%grhgl arpg/or R%@}Jrohferatlve

cells. i ncubation (=dose) are readily determ ned by the

Skl Iled artisan. After incubation the bone marrow

cells are washed with nedi um contai ning serum and
The presegtinyenden #ise poncepigtine Hee P2 sanjudele melPEe ate imRvAYycinslerivative as
defined dbo@Mdr tHRtpR§Asatioh bf a GlddfcdMBhIEFBCRStiIMG 84rRef. Ne pati ent

recei ves other treatnent such as a course of ablative

chenot herapy or total -body irradiation between the
The mettiadnfer inhibitiag theggrowth of belectad celpapoitiora ¢dinlei practicéd HOvird)én vivo, or
ex vivo. [%{a%?)tlédof %ﬂlflb'oc‘ useg?ﬁcltgcreetﬁe ﬁger{@{)f C%Wcul?u szs ia %rrc?er% ﬂp glgcells except for

rozen 1n liquid nitrogen usi nedi ca

desired ajighigrtbaitdo npzzjrexgrq'smtiaeitargei antlg@ upseq kill harignts dlvadexpress undesired
antigen. "ﬂi@ rHon&morTsh&f ddﬁyc‘ﬁﬂfcélolﬂ \Wré hs@%res tf%gw Sgteﬁﬁné@b&'tthé’gﬁlled artisan.

are tested for steri]| or endotoxin |evel

Exampleg Pf %V’EP ¥SES HMiYde eairaqits of %”Fpéqgoé'ﬁﬁo'ﬂfémﬁﬁw gaente dhein r{ransplant into
the samé pétlehl ift oVl ﬁf kif @|éea§éﬂ%€?ﬁaﬂghan’§é@|§ﬂh%‘&néﬁts Stbdnalth&row prior to their

r.ot ocol at nistration are
wanspladiyfinla e ta AP GhOBREEEIRrL i PePieonat ae S pekyiRease (SVHD)
Clinical bolvive.trdBthers tdasesvartemgi velis mrnlyﬁnﬁhdsl@ o&l) friotn bbnel arrow prior to
autologopg {r%?s!m_a%?’aklbg ﬁcégﬁgge}ﬁ e%ﬂ[:&g gg,él tﬁet%lfrﬁ%t %* g\# nlfn%SogsreaQe %r to remove

al bum n, 100 ng/nL) can be added. Dosages will be

about 50 g to 10 ng/ kg of body wei ght per week, i.v.

(range of 10 g to 100 ng/kg per injection). Six weeks

after treatnment, the pat| ent - may rece| ve a second

o Y . - oy s I
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adm ni stration, excipients, diluents, dosages, tines,
etc., can be determned by the skilled artisan as 20
wo b@9oldsmé cal situation warrants. Exanpl es of PeEDIB2808/002869
conditions that can be treated according to the in
vivo or ex vivo methods of 27killing selected cell
populatlons i ncl ude mal i gnancy of any type including,
anpl e, cancer of the |ung, breast, col on,

T cells a?f’r %‘g?fe{vreph%@ eRflayr Oﬂb%'ﬁe?'@é&bomwow ﬁrntlf'sli%/ R AQ fransplant in order to
prevent GVIgRNEGN PR LANEINBH; asAblicws. BoRdwiterodi is %aﬁ/%&ed $r‘éﬁhth@§)atlent or other

o245 el T LTk S I b s son o
the inventiefn,eeoniceniratibiisviangs framsaidoantio ) wct ipdM forl abiogt 80 anapsatot about 48
hours at '2Bb&C7 &R, TheC?{a@’t anaqtroﬂgsb? lc@”éenﬂ?{o‘:ﬁcgﬁf Hmeao? nclﬁgat?on (=dose) are

nmarrow trans rejec er sus
readily defpeinad by {her %h'”ed ianfsant A@@fsmc@a@w the QoW maﬁmc&e!brﬂre Miashed with

medium ¢onfasitd %}um%h@i‘eturﬂh@ to th@ @Qﬁ&ﬁ bil.v. lrﬁﬁﬁ&{ é&emuﬁﬁd known methods. In
asite jn i ons, glar  asi s, anoebi asl s,

cnrcumstagmgﬁ§ YRS rﬁhﬁs P%t'enérfﬁc?ﬁ’??e roéhe&s BRIMEPrisHeRy ¥y feurse of ablative
chemotherlapy brettal-BOdyi inadisonaretweah thé elhﬁrxﬂlﬁah@@ﬂ dfthe frfafr6lviang reinfusion of
the treategirﬁ%\‘l'g] ttheff?%t%aﬁmgrg@g 8%% aqg é{%rﬁrg fgozeﬂ bri/ Iﬁléude{}lt?ggteg)yspﬁ gt%ggrd medical
equipmensf FQ,T livieaitin give bse, dodheltotads agent db jheobeantion will beesupblieal as solutions
that are t@QEé‘\‘Jﬂ%@nW ‘iﬁ& fort%ﬂacl)tgﬂﬁ’ ‘Ié?/e@'d'r %H %ﬁ%@ﬂﬁlgéd sdilf that ggn be be redisolved in

eternlnln he erapeutlca ective anmou
sterile walgffpioIeBioT 56%9'@8 af iitaie PEaIIRefcanibgate Indmiistiation ﬂ@ as follows.

Conjugatés a@r‘anl v@éekl? fol 1Wksidl &0an Bl bhofs! Bélusmjés%g aFeoglvérhﬁ 50 to 400 ml of
bject: jts size ener al

normal 1B 0 ificf TR SE abliTiodaded 5 g el e bsolon of human
serum albunmn)l \@meginLpeant beeadzied elmsrage@v?vmtuéeabodﬂ 5098518;10t@kg of body weight

onse of t di vi dual e articul ar
per weske §F B Ro A2 PE Malke R UISIAL: St wiekoals ioBistb e patient may
receive §>C§'éch&Oﬂﬁ|/r®02>86Ebatrﬁ@1ta(Bneﬁlf GtcﬂlakaIOIbrotédb% with regard to route of

s PPN A HE AT of. oo SEBRRTE g oo
the clinicg sifeatioh marrenteedi cat i on; and ot her rel evant

circunst ances. The anmpbunt which is required to achieve

the desired biological effect, will vary dependi ng
Examp'ewfofﬁe‘éiCﬂ FRB&Honsghgircan ket tepated aqeerding taghe Fievichemesc o methods of

killing selédﬁtédi aslt ﬁﬂdufa‘tlbrﬁ?eﬁm&l@degmaﬁbfﬂh@p&%y(’Eyﬂe)ﬁbucl&ﬁmd Et?r e&%@uwﬁer of the

luna. br nE é te pat ency of the conpounds,

9, DIegSk 4R Pi?é a8, oK {RANGIRER VR (2 !-ilmp 8l &rms tm@anomas
autoimmuthiesdisessds, sichtas sy&teh’rit_eltmasl wBltmatoliearttori$,earfl multiple sclerosis; graft
cfeciond S 5 AU Ao A By R GRTREHI o Yfotin,
cardiac trlaggmanté@ne@;@geam rmarrei [trapeniant agjdctiooggnats ivetsos hest disease; viral
mfectlonsaCHTbﬁ” ot e infd@oh NHEE Wﬁé&ﬂont %15@ el%heoa%%ﬁploiﬁ?éiﬁo@f and parasite

i nvention nay be provid in an’aqu
'nfect'onspﬁﬁﬁ 3 Seriese. aepiass, S ﬁﬁ?ﬁomha%ﬁﬂﬁpﬁ‘ieﬁgasoielefﬂweﬂ(%me skilled
inthe artw/ v conpound for parenteral adm nistration. Typical
dose ranges are from 1 gg/kg to 0.1 g/kg of body
wei ght per day; a preferred dose range is fromO0.01
A therapemg'¢dtlg effectit® amgmhtg:aofbe ieadily detsngined g rihel ayerﬂrnganagnostlman as one
a r 0
skilled in Q@é‘ g‘r{ 53? 'ﬁ]ie Eé’es Bt mv%rl\t@y%?tgg%%leg a&né- :'le &SS&ZI %Jltg ShEted under
analogoug G'tqh'm’@ﬂp%‘sblne@t%t@lr!ﬂgém #ﬁ@p&hfwa@o@f@nhvecﬁmqmnb grrwg@eoqf factors are
conSIdere@fbyttﬁ@ a&gnaﬁg%g%stléi% %c‘ﬁﬂfn@eﬁut ntohﬁ‘ml ¥%&b: at|1 sﬁ@félstcﬁ’ subject; its size,

articular patient ere

age, and Q?Qﬂf% @Pé‘ﬁ! tf@fﬁpﬁ%weaﬁe WH@V% Fﬁ?d?{?ﬂ@e oéav@&@r@@t of e severity of the
disease; fherrgsponsd enthefindiiduiat eulpsdtHe phaRiBulAO8BnToRAd administered; the mode of

adm ni stration (intravenous, intranuscul ar,

I ntraperitoneal, sub-cutaneous or other), t he

phar macoki netic properties of the conpound by the

chosen delivery route, and the speed (bolus or

conti nuous infusion) and schedul e of adm nistrations

(nunmber of repetitions in a given period of tine). 20
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The conpositions may conveniently be adm nistered in
unit dosage form and nay be prepared by any of the
woreihodsiewel | known in the pharnaceutical art, P¢DIB2008/002869
exanpl e, as described in Rem ngton The Sci ence and
Practice of Pharmacy, 20th2&d.; Gennaro, A. R, Ed.;
Li ppi ncott Wllians & WIkins: Philadel phia, PA
. 25 Li qw d preparations for parenteral
adm‘“‘s“ﬁﬁﬁn Hiesbirayaiighiity searacierists of ithe PERRREERNS a@m'%eﬁbdb%&ege regimen
selected; $elugé bRdbRcomiBinBRGHISHON Snd afér relBldns tikkimstand@. | 1 qui d
conpositions may al so include binders, buffers,
preservatives, chelating agents, sweetening,
The amoyrit ekiolh isngquiradl tecaphieve thg desired bblogmalckeifettewill vdee depending upon a number

of factorsl\lﬁau@rqd’“ er%f?:hlv Fa%teh |8é tﬁdge hyajoﬁf%%gc}t@ oc%}lrlpg s £mployed, the

pPo yet ene eget a S SUC
potency Fhe\F@rftﬂoundSam tmegﬁﬁlseasgsﬂﬂe rsgeqﬁ;dh m\@hab,e patiept bebllngatﬂa;e diseased

state of th%oééﬁémsthé ?deté @!f a%jrmrﬁé?trlah’dﬁeth@ lﬂ@a%n%&ht?fof @1'(3%9 Pblfnd%‘ihe chosen route,
dia, and saline. In icul ar

@l factOme%&g&lF&g? hﬁr%qu'fs e atiin celentaTd ot (i hgadministéred.

Iactlde/glycollde copolyner or polyoxyethylene-
In generaF% S %N&Ew%ﬁ&eoﬁgg gnvx% a&%aécqrgv éejesd%fgu @gﬁ%oléxg pﬁystloﬁogical buffer
solution Cp'mlhlasr eride éO%e\M\r edrepoudior paﬂmterell@dhhmsst@tlan dypice desenénges are from

1 ngkg t{)ﬁﬁlgg@oﬁ i?;ht‘;ééta EQ% % O& fE:‘?éH & esf i frﬁMg‘tﬁar%g/k&‘ B30 mgikg of
body we!@?itr@mdaﬁlor pnmwalentumsem ermme@emﬂdeﬂ;e pipfstredrsiosage of drug to be
admlmsteFéa%Iﬂ(e@E!o aé‘ﬁe'nM 8n SUFRBHIM i t&‘ﬁ@arﬁté%?&%rd{;'r&xlbn of the disease or

particles,

disorder, {if g Y%{ﬁ'{ [hasite Sfa?{lﬁpﬁ@ﬁ B?ﬁ'%%ff?@f fwa'at“{ed&wbeff opgy of the compound
selected, ZIGH)QJ(n@&IQM\GOPEEE/ doRRR0, AR 8l o AdminlstidaSintra@nods, iktfamuscular,

mvapertafq S QYRR ohbythe prarmosipeticeroestisn ity compotgy e chosen
delivery route, ath jiur speegh fofus loo Eéhtiduan irfysiin) and schedule of administrations (number of
" ' ne- 8-yl oxymet hyl ] - phenoxy) - but yric
repetltlon%@%?%&?é@@ Je?g!t%(ee’r) of ex. 1 ; Fig. 2: invitro
cytotoxicity of

The compbsitichsan &nbén%ntl}?b@éd?nlﬁlﬁéreﬁ lid Qﬂ%sggéﬁﬁm&?ﬂyméy e prepatéd by any of

rrol o

v e o bt oo Beaien e e
and Practize iofiPheatriayy, 26'% ey Gerfna@XA. R, Ed.; Bp@ncol:WiiliBmy BIWikins: Philadelphia, PA,
o000, CYtot oxicity potency of conpounds 8 (1GP08) and 9
(1GP08-Owe) of ex. 8; Fig. 4 represents the Mss
Spectral analysis of deglycosylated huMy9-6 -

Liquid prépa?é%ioﬁs %rm%én%rﬁlrzocﬁﬁ F\it(a@n | &}dgesrl]&‘]e aHFéong)&l “nbnayiobd solutions,

-tetrah
Suspens'%‘énai‘tsig‘%a y%?ﬂsn ge WWOQWMN?O inglHdsbiRgers, Buffsrp yreservatives,

chelating ﬁQéHtsU @ﬁéﬁer‘nﬁ@ﬂbﬁﬁn@aﬂd @idﬁgé é@e ahdy tHeth% No- a%uéous solvents include

P vatiy 10 anti b
alcohols, @B@%lr}ﬁ qi)écg 189'y?1k‘)jle'}?f 36’52' v%ftablemtla sugh as q{m%gﬂ &pd efopnjs esters such
as ethyl oleate. ypgueouscatieg|ioh.as yidtires ohaiddhols and water, buffered media, and saline. In

particular Abnc{cgm? tﬁhez p{géea/rad%bEtl@é@o%éﬁ%@ﬁé@&coﬁé DN i, 5 gdly%)l(yethylene—
polyoxyprb@ﬂemmoaczlwpera By dieauseiuldxoivignistit poritrobihe nelzask-of tetagtivel compounds.
lntravenoﬁsoﬁﬁh%tc%n Qrﬂ:{ 48 ﬂaﬁl U ’ﬁﬁmgrg M%rseélectme Fe'p%nisﬁers' N as those

anal ysi s of ycosy
based on qu@rgdgﬁ@s? (39 g ime lé@hO@g) najentialyrissipl pasenfenel deliggy systems for these

active coﬂnp&.uﬁishﬂacl@dé ethyRRLARA -de¥ate0 beolmel dalticibs Absmotic pumpls implantable

nzodi aze one- 8-yl oxynet hyl ] - phenoxy) - butyry
'nfus'on%sg“?ﬂ]%ag‘?io ?%m% Drug/ Ab by W) of ex. 13 ; Fig. 7 : M

anal ysis of huWw9-6 -
3-(2-{2-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nmethoxy-1
,2,3,11a- tetrahydro-pyrrolo[2,1

c][ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phenoxy) - et h
oxy] - et hoxy} - et hoxy) - propi onyl conjugate (4.8 Drug/Ab
by UV)of ex. 14 ;
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20 Fig. 8 : M5 analysis of hu2H1l -
3-(2-{2-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nmet hoxy-1
WQ 2009/016536 t et r ahydr o- pyrrol o[2,1 PCT/IB2008/002869

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

oxy] - et hoxy}- et hoxy) - propfdnyl conjugate (4.08

Drug/ Ab by UV) of ex. 15; Fig. 9: M analysis of

degl ycosyl at ed huB4-1GP08 (conpound of ex. 18) ; Fig.
FIGURES ", conparative binding properties of naked huMy9-6

Fig. 1: andvif wm&igltﬁ;@ 4(@@@9@(@2@@ -5~ yﬂe?éntetwme%x;r-he 3,11a-tetrahydro-
g, n.,v 0 C OXIl C 0

ootz Bt e e inet el oraas S U Sl el o 1

Fig. 2 :affd VltfHL@@!}tQ@ﬁ@Agf-l—ﬂ-(@él—HSls [(S)-Eieth-(E)XlideviB- 7amath_¢8y $,23{11a-tetrahydro-

yrrolo[zGlg?i M%@ﬁ%&d@éz@&n%‘b é | iy tlf/w];p é@et?& eéﬁ ) eftfrgrex 2;

t ot I es
Fig. 3 : in i ﬁ)ﬁ%temtyme@ﬁyo fgmpwgﬁﬁlGBQ&Bnéﬂd@P%f@wyf eAg+)
Fig. 4 repsésents dhdVidads é‘»péeﬁﬁa‘l )anél?ehé §f de ycgs Iété]d humggcsar@%gsf [Bis-[(S)-2-eth-(E)-

vlidene- 7("&%&%@1%%58 ot ! I gjro pyrrap[é 10]1154 gaﬁa;cg;nggplmﬁ -one-8-yloxymethyi}-
phenoxy)ekeiyiry o smbatbe(da\hng? 11 DRGNS by 4IV7 tHalt ligg 2 AbtomaytidneOdieridtive par 1

ofoxicity properties of hu2H11-1GPI3
anhbody%&detenjr:ﬂlrgeéj b&q}\é) oq’)é;(]@ 21) agai nst PC3 (Ag+), MDA-

Fig. 5 wBlazs 1SKesa) alaaiy:ﬁvsmf MEEWQ@ytaﬁ@- huBél- 4-3, 53%s- B )g2-ethAE)-ylidene-7-
methoxy- Q)Qtﬁiﬁxtbﬁéﬂyﬁrooﬁéﬁﬁ?dﬁ o lazepjn -5-one- ? yho%(%lriqgt)%ll Rhenoxy)

et P G
butyryl coni_jl(ggtefié Dt”é&”r\%Hbe {ﬁ?ﬁ‘ F%I o[ > 1 'l dene-
Fig. 6 :CHB1addarnp cicakestyated- AMEHA:- I ng%)lz BME(Esiwraeﬂe Ylmethoxy-

1201 SRS oo AR SR i douh s it

conjugatd~{3g4 Dr8g/Ab by UM) okexi1By properti es of
Fig. 7 : ﬂ/rs( gn{t\%s? o B&ﬁ 9% sz zEfz 4l5 SIE 8y 2 IR e Pmatdk? 2.3,11a-

tetra
tetrahydre-pyriolof B@Eﬂz‘ﬂBﬁ%'”aZ?é§Z¢P|'55@ﬁ%384WmQVlM’éph@ﬂo]Xyb§th¢>d] -ethaxyjethoxy)-

propionyl@djligdié! {4/ Dﬁlgﬂ%gylﬁ}o?& ﬁstef of ex. 6; Fig. 19 :

t ot oxi city
Fig. 8 - (g Sohsis s BH0R)” SeTnA P EeAe Eriidme-1ot08-123,1 Ta-
tetrahydrd- pﬁmlcﬂz B é]ﬁrqbyi%ﬂraﬁeﬂlrﬁn Bloﬁé%rygm@ﬂrrrl&tth%l] F?enolzl()é)neothoxy] eth%xy[} ]eth oxy)-
. X X
pmp'onyl?cRlel"rg%% fgé@ Fé)%bqﬁa'l}\@ 038 1yémet %yl ester |Oof exy 7; F|>/g.
Fig.9: Maenalyﬂsrpfdeglyooswed)mMIGPD& (cdatpaurfdaf ekiuBY9- 6 -

Fig. 10 : ébn{pgraﬁv{t& @i‘ @%%}1?%% tc{? E&I%B %Myg%%ﬁd Eulﬂ% Q‘Pé‘ﬁ‘os (%Or%pgﬂngf %f ex.18) to
the antigep|qDB34) benzodl azepi n- 5- one- 8-yl oxynet hyl | - phenoxy) - but

Fig. 11 : Y Vitro cReBkisigaiotercy @MhEN4- 1161308 @Gnfubd of &x.: 18) Rerdld R8mos (Ag-) and

tgoxicity data for hu
HL60/QCZXQ+S %éBI s-[(S)-2-eth- (E) yI i dene- 7- met hoxy-1, 2, 3, 11a-
Fig. 12 : N®tniadysisdf deghyosytsia] HiB4-1GP08 (3.1 Drug/Ab by UV) of ex. 19) ;

Fig. 13 @&{m ‘Q)Er%ﬁ 68 SRR gk Eggg%)h\yer%% ‘F\%"@l) Rhihos (Ag"

andMOLI—ylt(/esabcalls;aty data for hu2H1l -

Fig. 14 cﬁm?&a@e?rﬁmbﬁ)%f ﬁle gh]a(«@ hL)§4'a‘#|8'HEBZ fé%?ggwpo%ngoi%x%%)&

rahy

Fig. 15 : N§ f“]?'yéFlS’é‘F'ﬂQJYGP%/ 251 GIRR1G-G T Sryaith WY)-gReRdxy) - but
Fig. 16 : MdféxmpﬁdopgﬁéseoffﬂuQm Lisrers. (co]fr;\)}aounc'l: bexample' 21) Bgdihdt PR3 (Ag+), MDA-

for hu
MB-231 (’ggl) ‘féK'@&tL(?@ (gg'gic%'s[ (S)- 2 et h- (E) -yl i dene- 7- nmet hoxy-
Fig. 17 : dyidto)&ltjz propetties bASY{221Y 6BE-[I8)22-bth-(E)-ylidene-7-methoxy-1,2,3,11a-

tetrahydrg-}ggrfdlg[i qgjﬂzﬁgén%%glgzepms 5 %ﬂee S%IC)er?\)é%g‘f pyr}/chrJ-4 QEX{A )§I¥c}xy]eetpoxy}

ethoxy)-propionic acid methyl ester of ex. 5 ;
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et hoxy} - et hoxy) - propi onyl conjugate fromex. 14 ; Fig.
24 . in vitro cytotoxicity data for hu2Hll -
WR2{0240{631¢ 2- (3, 5-Bi s-[(S) - 2-et h- (E) -yl i dene- 7- PET/IB20§8/002869
20 1,2, 3,11 a-tetrahydro- pgrrol o[2,1
c][ 1, 4] benzodi azepi n- 5- ones§- y| oxyrret hyl ] - phenoxy) -et h
oxy] - et hoxy}-et hoxy) pr Opl onyI conjugate from ex 15.
Experinmental part qh Pressure Liq
Fig. 18: %ﬁ*@ﬁ%@@qﬂ?ﬂﬁ\? Ofvﬁré%ﬁﬁpselé%)r?oﬁ%t(ﬁgﬂ (demré)mezfsoxwm oY baﬁ%@hydro-
pyrrolo[2 WeiBIs4llyénzogiatdpives-8ne-8-y i@ e N pjrithh-29Rky) Pusyrit Bicid methyl ester of ex.
5 performed on a Waters Alliance HPLC wth a WATERS
' XBridge C18 3,5 pm colunmm (100x3 m) using gradient
Fig. 19 : eytajoxicity prapeHiea ofiNs[2-(8, 8Bk [(§)M-ethn(E}-Yiannd-7-amedh @)1, 2)B1t €4

s ey e ey
succinaminagid melyestes0f ex. 7:95% B for 2 min) with a 1.1 ni/nin
Fig. 20 : i |v@1W tdicity @48 kg BnasS SRl fsgrB- tE)Syﬁ@éHerﬁfﬁ%fh%ky-

ectro osi tive and negative
123, 1160 by P T2 | KRB Sed araingy oo S el Ao by
conjugatesfiom ex.aty det ect or Sedere (France) I\/bdel SEDEX 85

i . i t
Fig. 21 1@%&&%&&@%@%& ?oer hﬁggu%gg éﬁgs-kgiig-% SZ -me hoxy—1 2,3,11a-
tetrahydrspweaiofdsfel 1 4iognzonBrep- Mooe@mmmwﬁ-bpmxs)dmwmemugate from
ex.12: used and the analysis is perfor med on a Agi |l ent 1100

) series 35 HPLC with a XBrid Cl8 2.5 pm col um (50x3
Fig. 22 : ippfro gyfotRyiciy daip écrfthU%*ﬂm k3.0 Sh[(%) %etiat(ﬁ)—ﬂldeme-(ﬂ)ethoxy-1 2,3,11a-
tetrahydré P 1)1, Bb&rddiaBpinV8lof6-slyidkyhe héFoky)astifyl

¢ (gﬂdg?[entHﬁS% : 95% B up %%ylomg ove¥) styﬁri‘nyr?a?ggs;atefrom

ex-13; 100% A for 0.5 min, 100% A down to 5% A : 95%B over 1
Fig. 23 : imivitro cyittoXicity 8&8¢dB hﬁMIyQ-(B -B-@{p)2-@,5- Blsé{(SI) ZletM(E)—yhdene—? methoxy-

21 ST AT oA g o

ethoxy}-etheswrarerienvherhjugetedranvex. fidoni sation) ; in |ine Di ode
h
Fig. 24 : lﬁrvftl%%y{oo%é(%ggéé]ta WUZMEL : ?-?26%2-(5“5%30E§§ %H‘T(%é &l'iao%,gk G;'-rIn%’choxy-

1.2.3. 127G U COMTRIR AL 1A, ARG ES G SPIES-SR PRl ARIG T BIERP T

ethoxy}-e@Bbiy)lprdpieit confughtedfbnirek. 160! umm at  50C, usi ng gradi ent
elution with a mxture of (A) H2O0 10.1 %formc acid
and (B) CH3CN 1 0.1 %formc acid (gradient : 95%A :

Experiméittalbatbwn to 50% A : 50% B over 0.8 min, 50% A : 50% B

Method %P‘ngﬁ ?’r%gg/ﬁé‘"&%uﬂgﬁ}ﬁrgﬂm pﬁy_yégg gﬁ?CtIoﬁ{ehw (lgé\i i, mlE])O%

A Micrompps) Wapgliyax soffwyase isrusep raayl ﬂ(q:)@nalxswe perfefined onegéaiereAlliance HPLC
ith a WATERS RBli@Jd)c 18k {
with a iQRC1 @?\/Eﬁlsé&%%gﬁﬁpgﬁe rtGJr?l E&@%@é&%n 1§13k Yyitn a mlxture of (A)

etanc ST T, S ey AL e B A 5 & v 1

min, 95%X8k 698 dazhﬁ tc25% A nose BIsTer (15&)635%%”) os% B7f@£32 %ﬁrh)ﬂﬂth a 1.1 mL/min
m . xt ur.e

row rateD gl PR ), e fin g Teoskiyp and negatie
ionisationd 5 ¥ IBePiode0Arty03O S5V Bm) 5a®<|lrarmdetécﬂ6}°,se@efeam=réhc§) Kmdel BEDEX 85

Evaporatlgfg?ﬁﬁg/eaﬁeﬁ F@S?dé@étor 15 with a 0.9 n./mn flow rate;

rospra ositrve and/or negative ionisation).
Met hod B : 1H Nucl ear Magnetic Resonance (NWVR) spectra

Meth dﬂ-:H}N W&%Qrbf YMB(CI% matafr: RUHER AVANCE
eHe a BRU ER A?/AN%E %Dwagbéa@%;@eter or

A Micromgee MERS IR SRR 360 S U1 SRS 1S FREBERACLRN 3ATIRIRI 100 series
HPLC withp£ XBfidge C18 2.5 uym 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 : 95% B for 0.5 min) with a 1.1
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20 were recorded on a BRUKER AVANCE DRX- 300
spectroneter. Method C: Chem cal lonisation (Cl) nass
wGep@ent@&1Cl nmass spectra were recorded usi ng aPOVXTHZRE:B/002869
GCT of nmss spectroneter (anmonia). 25 Method D:
Chenical lonisation (Cl) ndbks spectra ; O nass
spectra were recorded using a FINN GAN SSQ 7000 nmass
spectroneter (ammoni a Exanmple 1 :
mb/min ﬂspW( Ris ; WVatersMipromags KQ snecfipngien avith. Fieetrsriay 1pgsityeans negative
ionisatior) €nMAB Y- AerXlr(ﬁfU Mnnd).
c][1, 4] benzodi azepi n- 5- one 8-yl oxynet hyl ] - phenoxy) - but
yric acid N hydroxysuccininmdyl 30 ester may be

Method Ip3 elﬂlgh Egesaarel lﬂd}dl@mﬁromaﬁagr@hﬂﬁﬁss Spettromdy@CM8) _ Fi \

e anaiffy is neMeimed s Watep Py By wlfl s GLRBT RS By L7 ymy 21450 ram

column at 83°Cahsing gradiept eletiop[vtth a mixture of (A) H,O / 0.1 % formic acid and (B) CHsCN /
0.1 % forfrlid émék&ﬁ&kf&d'g%z/?ﬁ&' BB Ao BORNTBHINE budt AN S0RUA - 50% B

I c_acid i'n_ tetrahydrof uran
down 0 TaGHGR OKEN-2 B 10U G B 155 i IBBTALE B0 [orb3% fiAdh Ve 195 min) with

a 1 mL/mio0R8Y HI8&EH8pRBE{Hosivd i/ heBEfve iddsation).
di i sopropyl ethylamne (15.8 DL). After 2.5 h at rt,

ethyl acetate (6 nL) was added to the reaction
Method A4 xitigh @rmdramwlmcgmmamgsapjhymasa SpastronsettygdCi@) ce Wi t h

t |
The anal‘%@é £/ Opus i o Oﬁ/@a(téds % S}D%%Mét%o@gp %%r“jgé c‘j%]zgéu H}. Solumn (50x3
mm) at 7ar€duw¢mredlsnfa€tll¢t@mw¢h\aanlmre o (&) am@ml@eandmbwates/ Qifé formic acid

(gradlent\&@% RuBkdi 2t RY1 (ﬁj% A‘Eﬁer@@ﬁ nfih! r1@ﬁ%tﬁ?§fr%®l¥m (A 1CK5% B for 6.3 mn)

Var i oFl ash colum, 5 SI60 15-40 m, using
with a 0.Gymbimin flew é’#t%tﬁl%qﬁmwrﬁh(lﬂgSlHY%@fm/% r@BaW@@JF"‘(ar‘i‘@'f')h anol ) ( A
/ DCM (di chl ororrethane) (B), gradl ent : 2%A\: 98% B
49%A: .96 Bis-[(S)-2-eth-(E)-
Met“°d€ %E‘H‘é‘eé}f'\%ﬁi Agiﬁeion neg (ffib'é} sl!:os'ftfaahydro pyrrolo[ 2,1
'H NMR sppdirad Wornmodidad @i eithBr o rBRUBKER GWANIEDIRX-500, a BRUKER AVANCE
DRX-400°J%§B@&?¥&?P&‘%§F§EK%‘§ 'AS/hANéJ?é/ %R@bé%ﬁgétwn@é%ykemﬁgno NMR spectra
were recqrdedan B GRUKERAYANTE DRXG$0HpectrometeNVR (400 MHz,
CDCl 3-d1, 8 ppm : 8= 1.75 (d, J6810Hz 6H);
2.23 (m 2 . 73-287(m6|—|);2.97(m4H);
Method G : Ghemicgl '95'2%"2@"@397@"6%0 4.06 (m 2 H : 4.26
Cl mass §pactrd widle rechrddd uéiflg a WHERS GZT Dfinabs Qﬁec(rdmetér—(b&n%ma)
Hz,2H);5.62(m2H); 6.84 (s, 2 H ; 6.96 (s, 2 H
7.09 (s, 1 H ; 7.53 (s, 2H);763(m 2 H.
Method b:(Gh@niElﬁllslo[]@éi)onZ(@X mag&)spgttiad e r(d - Masee spactg- der2, @cdriled using a

FINNIGAR S8 7B A0 BXEIOha ey . 4] benzodt azepi -5 15
one- 8-yl oxyne y Xy)-butyric acid may be

prepared as follows » -O* * OH v XOO No ON_HH
Exampldd © O N, Fi 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]l-phenoxy)-butyric acid N-hydroxysuccinimidyl
ester may be prepared as follows :

: i}@O\/@\/ ﬁ/ \/C( \)@i %v
AN 5 ? 0]

To a suspension 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-yloxymethyll-phenoxy)-butyric  acid (11.3 mg) in

tetrahydrofuran (0.4 mL) were added N,N’-disuccinimidyl carbonate (7.7 mg) and N,N-
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NI Vi Ni NNOOOOTo a solution of
4-(3,5-bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3,11

W@ 2a0001@&ke/ dr o- PCT/IB2008/002869
pyrrol o[ 2, 1c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] -p
henoxy) -butyric acid methyB2ester (60 ng) in 20
tetrahydrofuran (0.9 nL) were added MeOH (0.3 nlL),
water (0.3 nL) and an aqueous solution of |ithium

diisoproppigtiylgminge(16 8 M) 8itep.§ h arit.eqthyd ageigies(6 mhkewpe gddadole the reaction

mixture aﬂHXﬁéJér@aM@%oﬂhédl\W@w%ﬁeh tWRE Glith (Welerflt )mL ) 3Rch wihh W8Srated sodium
usted to i ng an aqueous sol ution of

chloride %q#esvmeww @cf‘%‘) 1d"ﬁd °$’ﬁfem§a'ﬂfé&ur% SHFR’ @ndlesencepirpted i wgouo to a

residue. THu residuie was pthteh b@@mlcé 38 dﬁt&nat@?dpﬁyﬂﬂe%kﬂ%h%doméﬂmlﬁ g column,
| ut hons wer e over ., sodi

|
sico 1530, b DipdsoRaRhL oY cvitp Podntiks ‘orr ey WGatanely ) / DoM
(dlchlororpetharie) ¢8), kyradiehti: 2864082 B thncmm 09B%PYNY di\NA-(I5-Bis-[(S)-2-eth-(E)-

e 7 NBEOE 4 3Tk L BRI B e ey
phenoxy)gtpup,@lc acid N-hydroxysuccinimidyl ester (17.6 mg): LC/MS (Method A4) : ES: m/z 846

(M+H)* ﬁe{e%uéq i%é (Fﬁf)s)sé’g ﬁﬁrh ﬁhmﬂ {486 W1 OB DGR % pbndy 3= 413 (a, J=6.8

tra I‘I‘O

Hz, 6 H) c?-?i (m]%éhz &3a | ('iﬂ@-'d)nez 8L (M. kired B9 - B-95Hem &) 38t (s, 6 H) ;
4.06 (m, ¥'H)G 43® ¢h, UG4S W@i heth ARy 2 HFS5: 21%23%391N|ﬁ&|\'|ﬂ*2RH) (5 62 (m, 2 H) ;
6.84 (5, 24 63%99%5 72@?%«1156453&2@ SPGB 8 oy

1.95 (m 2H ; 2.39 (t, J = 6.5 Hz, 2H);291 30

4(3,5- Bls’(-((%) E% E) 311«:%5 g%t%&'é/'_}}z 3 1331%@%9 E%rolo[‘z F%l]aen diazepin-5-

one-8-yloxgmethy-phemielyy):bugyrig @cig mayhe:prmrﬁ apfoll@®¥g) ; 5.55 (m
2H) ; from6.90 to 7.15 (m 5H) ; 7.34 (s, 2H) ; 7.77
(m 2H) ; 12.1 (mbroad, 1 H. W 2009/016516

PCT/ 1 B2008/ 002869 33 o
oxy- I 2, 3, 11

4- (3, 5-BPS[(B) >2- et h- (E) -yl i dene- 7- net K
a-tetra -®pyrrolo[2, | c][1,4] ben_zazepln 5-

ro
H,/~ . henoxy) il rer
Bt ol
N o & cooled (O )solumnTo a
of 4-(3,5-bis- hydrox nethyl henox -butyric acid
solution et hy| et er (50 n"g§3 o- @S'é(ﬁbz'tel’fh &Y er'/n@eﬂ@mm BB3)11prietrahydro-
pyrrolo[2 Tbjﬁ 4]5&{26&B¥éﬁlﬁlﬁ%éf$)yl méth?%bheﬁ’éﬁ 9)-RFRbcid methKl ester (60 mg) in

tetrahydrgfglge?(p H Pér%dc e del(ﬂéan% ‘t"%\tebg\ﬁt ?r{l_.@laml a51 agHgpus solution of
lithium hyalesdted 1 MYBT pL)WA Tt INadues; the(rbadiibh mixiive v@srsgﬂnﬂed with Mutdr @10 mL), and

pH was a@%’t&g rté g g¥g¥(§s? %9 %EL%H\.% gél{;tgotgedé ﬁ@na)gér?cg%:? N af&%g’:&giugous phase was
extractedsihrdec imge (witb HpGMa 16 gn)p lapd (tve rcokabiBed eorlyéenic eﬂU’amis vW€regdried over
sodium &lﬁét@ MBnd %brgéntr;ézi 4? \Bmo tou% r@gd%f aﬁ'lge%%ldﬁé %%%& \I%asmca gel

chromatog]@)émgr(@e;&k S@g@@flo lgstyilQ @ cpiungp @OHﬂEdﬁlQ H@3\alged with a mixture of

DCM/MeOBIERet @cid TA 00:450.5)t & gw@f4 (3BTB NET208h-(EBY1i88he- 7-methoxy-1,2,3,11a-

ssi um.car bonate (122 ny

enanyor By R AL BRSSP rebor sk~ ' THd

LC/MS (Methatt ADN: B9 : =749 Mﬁsyh/a#:ﬂwmczun?d /% 7 RTS8 8F)mihn "BIVEM.R. (400

. e r n t . SLIrr of _ .

iz, Onfsh G A o L7 854 33 e B A% e ehL £Ra s 1§ e 200 201
(m, 2H) ; Sdl5i (oh, Ak, 3.83 (seBld)l, 3.98 &M ) ywit O (t, J = 6.5 Hz, 2H) ; 4.10 (m, 4H) ; 5.11 (d, J
= 12.5 Hz, 2H) ; 5.20 (d, J = 12.5 Hz, 2H) ; 5.55 (m, 2H) ; from 6.90 to 7.15 (m, 5H) ; 7.34 (s, 2H) ;
7.77 (m, 2H) ; 12.1 (m broad, 1H).
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water and dried in vacuo to give a residue. The
residue was purified by silica gel chronmatography 15
w@ kmpokessuper Vari oFl ash 30 g col umm, Si OH 15- 4BCPTH2008/002869
using gradient elution with a m xture of MOH (A)/DCM
(B), (gradient : 100% B do%wh to 5%A : 95%B) to gi ve
4(35b|s[(S) 2eth(E) yl i dene- 7- met hoxy-1, 2, 3, 11
etrahédro yrrol o[ 2

4-(3,5- Bl&:ﬂ<§)12 gih=( bﬂ@éﬂ@-&i’é&ib%-%z Bl da-rtrahylegrRYTRIP[, 1c][1,4] benzodiazepin-5-

one- -yloﬂﬂﬁ&ﬁ%ybhAeggdinybugrlaéélﬂ gh&éteﬁﬁéﬁl?% ;gr@gagrgd (aﬁ/l)oui\h%lv?

] 2; /F?r“n/40m ’\/erFMR (500 Mz, % 6 in
P 1° 75—, 6°5Hz 6H) ; 211 (m02H) ;
HO OH ] MsO oM H) 8n 3.069.(

;389 2 ;. 3.97 6’ 5
(m |'|) (-31- 2@

2H) ; 4.28 (s broad, 4H)

t,
519 (d, J = 1™ °'2H);561° E :
2@;692\(}@%06(3 1H);752(s 2H);
7.64 (d, J X | |

To a cooféd((a C?) %‘llﬁigﬁ%fiﬁgéé%Mro@p‘%ﬁgvﬁ\%ﬂehgwﬁé&gﬁf_%&bW*er (50 mg)
and trietylaqyper) 14 uéblm?*ﬂfgﬁetﬁﬁihygr@urbﬂ)sﬁHyminbwﬁ@ldlﬁl?qi meffanesulionyl chioride

(46 pL). AfF&'M?rthe r@actlo%lkﬁfé Rés biey witl DCW@OR’\L) &nd Q@d’sﬁ@d)ﬂwce with water
M: Ecke . Lucci sano, Mass

(5 mL). Tpe or@aqsawpon \gaidneq_weﬁ quq%m sﬁ%te ég\mcpgq.gnt@ed in vacuo to a residue.
The residieaVaangfidceiy silkcaFgel Womat@uﬂwqmev‘éﬂt&lpamaoﬂ% 1@8&plumn, SiOH

15-40 un@,ﬁ&s@gﬁ%dleﬁg SSI L{I[ln | Qaﬁq@%fﬂ\?%‘ﬁ%A}?%?@p %us entumo% B down to
5%A . 984BY tongiv il Bring oacil-memslath;dorrmsum To4@ Mnixtlde, ofThmaymycine (80 mg),
potes 325160 SESDSH B 2 0 1 B Qg m  n. vs
added a F’@"YOP R thegi-oesdee COB’IPO'F”q & 8an0)dn PMFTH& M) Theyteactignomixture was
stirred foﬁ%‘ﬁ%ﬂfi@@ Qhtd 1Y ALY YadRddaédgnd fﬁé'r@éﬂﬂm‘é@%ll@#&éé f‘ll’ceﬁ?é’d kQ\)és,hed with

chromat o rck ari QFl a
water and gig i Vagiia 5 SIS AGeHUS b S NSNS RN | Sige gl Frramatography
(Merck SwpxtMatieFiash 3¢ ghto(uiyd, SIOB (5830 pﬁgrmhgegﬁadtenﬂgﬂ%rBwﬂh)wnmlxture of
O - t .
weor (el SRIEN, | Ingh s it Jo Ao mL i ek tpiR oEr
ylidene-7rrpgthoxyt 12,8514 mtahmdioﬂ?r)rolo[ZES]n 4hltw@@52e$lm+$rone M'Imm@thyl]-
phenoxy)%gc O?cid%gthyl Blter(6%: 45853 Eg/h@étﬂné\h&é N (E%Og-nlw:%B MH’ ; m/z=382 (M
+ 2H)" 125, BT A O iy "1 1M, (90 Wp; DG @B@P!mﬂ’lﬁl)(d J=65Hz, 6H) ;211

(m, 2H) : 2}25453((2QJ 258 l-Q"EH)‘“’ﬂ 98 (rﬁ)&% Glso (é 3H36 3oty 2849 3.97 &, 6il1) : 4.00 (¢, J
- 6.5 Hog s ATEisToRap b SR i) = B BB~ 126 Ho 2H) £ 561 (m,

2H) ; 6.824d, eHy eh9ZsO2H)LF.06 (s, 1H) ; 7.52 (s, 2H) ; 7.64 (d, J = 4,5 Hz, 2H).
pyrrolo[2 lc][1, 4]benzod|azep|n 5- one- 8- onxynethyI]

4-(3,5- Bl{@cﬁ'o% t Ie%o%ﬁ %t}ﬁflf%ld%%}'{l eger mayobe prepHed as INollow? O

(3,5-Bis-[(S)-2-¢}h-(E)-ylidene- 741*&(473([149\12311
a-tetrahydro-pyrrlolo[ 2,1 c][1, 4] benzodjazepi n-5-

one- 8-yl oxymet h phenoxy)™ acet acid may be
prepared foHP eH pr océ@ure~gon ©OPHe preparation

of
To a soldiof df 3,5kbisshyfdtdxymathgtphetdEXFaldérdbn Gutiémet Navay ML, i Bildk arreon, M.;

Eckert, BEt rﬂmgano M.; Schall, C.; Masson, P.; Gallani, J.L.; Heinrich, B.; Guillon, D.;
Nierengarten, J.F. Helv. Chimica Acta 2002, 85, 288) (200 mg), potassium iodide (50mg) and
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 temperature then the unsoluble part was
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15 pyrrolo[ 2, |
c][ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phenoxy) - but
W@ eo0Q/0aesiel, starting with 4-(3,5-bis- PCT/IB2008/002869

[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3,11
a-tetrahydro-pyrrolo[2,1 c]3f1 4] benzod| azepi n- 5- one- 8-

yl oxynet hyl ] - phenoxy) -acetic acid nethyl ester : LC M

= X = + +
filtered og‘flv%l _fqtgatg vyﬁsnc%entrrraited 7m2 :\L/am and %ez rgs?élue( \ll\v/las p%r' e2d b3// 2silica gel

chromato@ra{pﬁy @g&cB S[J()&)/ar?oFﬁsh -30B) colinsl sy ¥5- lri]@%rlgl}?’ gl)zimé g?ad?eni—élutlon with a
mixure. & QIR DRICID frsiidin % B bun o e BRYAE) d e $-05-bis-

hydrowmthWi?wéno@i viyEIc Gkl m-lamyl d6téD (630 mgOH.OIMS (MthodHA2)\: S : m/z=255
MH' s /g Z87 M MR RE3 B i DL 4500z DM 96, n pom) 5= 1.6

(m, 2H) 2%47e@ rhﬁ@&rbz By 1 8164 [(2, 3H)GB[9B, @]J = 6.5 Hz, 2H) ; 4.43 (d, J = 6.0 Hz, 4H) ;

5.11 tJbWHE“ eBi7 2Ry met hyl ] - phenoxy) - acet'i c
( acid rreth‘ﬁyl esgtg?ﬂrrgé% 'qﬁepared foll ow ng 25 the

procedure for the preparation of

Example® (3, 5-bi s-[ (S) - 2'4%@ éuE}(s)leJeﬂﬁ{Eﬁ}ﬂdéﬁ%IMéﬂﬁoﬁ?z% t433strahydro-
pymolof2 15t ARSHEL i Sapt Rdrmetu-phenepheacsie 19 henoxy) - but

yric acid metgyl ester, starting with

4- (3, 5- b| dToxyrret hyI phenoxy) - aceti c /aﬁfd net hyl
ester (I\/let hod A2) . ES: nmz=73 nm z=368
m nH = . =\ A
ﬁ’ 8= 1 7% 72, SN

3.78 (s, 38(m2H);397(s 6H) : 4.27 (s 4-
(3,5-Bis- [(ﬂ)daazth (E)I=9hdene47—ﬁn@tl(o&y—1 29, 11a-t’étri|a/d(cdpyrrb|ofz 1&][154] Hz berAdHiazepin-5-

one- 8—ylo§¥_r§etptﬁ%£rge§o%@ ac%t&) %c nlei/ g piepﬁjed( %ﬂlog?)g( §he Mcedgre for the

preparation 63 (d, of = 4.5 Hz(3 52)|§ [(Sp2-eth-(E)-ylidene- 7-methoxy—1 2,3,11a-tetrahydro-

pyrrolof[2, 4c]§134]§er§‘o§|a£§ﬁﬂ1’ 95Hggtﬁrob\k$/m?tlﬂwlf\%)orﬁ%8ﬁ a%fél' gtaﬂﬁblw h 4-(3,5-bis-
[(S)-2-sth(q-ylidsng7emefemyohi At ajataprisaoxiyyloRclsti dlbaerodiarenimptone-8-
yloxymetmtménmyab@cl@bﬁm&’d’ﬂ%ﬂieét@}4 owing the procedure for the

Lomis MESRPAD €8 Ble=z2t MEt 1 gV3R8 M ADER  RTE BB et hy!

ester, 10 starting with 4-brono-acetic acid nethyl

4-(3,5- BIS )= —ehﬁ%ll@%w#ﬁ%y% 3 ‘11&'1E %trﬂ]ﬁr%_)gr‘?jﬂw R"l”z4]n{>en209|azepln 5-

one- 8-ylomﬂbphsgoxy)-aggmacnd raethg e$tar(s 3H) ; 4.43 (d, J =

/G\II,OO\HZ 4H) (s, 2H) ; 5.14 (t, J = 6.0 Hz, 2H)
I 86.72 (s, %88 (s, 1H). Exanpl eo 3y >

-(2- {2[2- -Bis-[(S)- 2eth(E) yI' n’e?-rrethoxy-l

HO % 11 M Po- 15 py N

c][l 4] benzodi azepi n—é—on -yyrret hyl |- ’@]o feth

oxy] - et hoxy} - et hoxgg p PN
H /~ o}
Fe O et
P
° 7 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
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-yloxymethyl]-phenoxy)-butyric acid methyl ester,
starting with 4-(3,5-bis-hydroxymethyl-phenoxy)-acetic acid methy! 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
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aci d N-hydroxysuccinimdyl ester : 0 10~/~G~0O OH
0-sO--0~-00 U~ \ j1I0 OO j~-~ H _Nol i O~ NH
woeobokestiN H N\ Ni NONo Qo o ?o0 PCT/IB2008/002869
3-(2-{2-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nmethoxy-1
,2,3,11 a-tetrahydro pyrro?’%[z 1
c][l 4] benzodi azepi n- 5- one- 8- onxynethyI] phenoxy) - eth
_.oxy] -ethoxy} -et hox% propi onj c acid
ppm) : Sﬁ\ﬂ-ﬁ%/&’r dxy@éé‘@ A 2199 (eAar 3r7§ﬁbﬁ">pr3e§§a%é""9 0P OB Bl ; 4.27 (s
broad, 4H)he:.er (@Cﬂqﬂrfﬂfﬁ@fJEh@ PHEPA)AE, @YdOH =425 Hz, 2H) ; 5,60 (m, 2H) ; 6.80

. 430 B Ll 5t 6 LG L o o

one- 8-yl oxy nethyl]- phenoxy) butyrlc acid

4-(3,5- Bl%hﬁ%&i{ygw tgér@kywa%g ic e?c‘?’c} r‘?\gt'hylsels?errt ing with
Bi s-[(9) - 2- ethﬂ;dene 7- et ho; /}rz\s 1la-t et rahy
dro-pyrrolo [2, 1cNl, 4] benzodi aze - 8 one- 8-

yl oxynet hyl ] yghe gl;hoxy] gt h - e%ﬁoxy) - propi oni
c acid : LU MS(MThod A3) . ES™ z 25 (MtH) + ;

4-(3,5- Bl%yféox(ya‘ugg\yg]pl@n?che '%md nft@ng?t%_ dr%féx_sbe’pppgpgéed? t:f?llowing the
procedurd =fér @heHprerddion; of 493, 5¢kis-hytirdtynietiyl-pienoxy)-baric Macidl Gndthyl ester,

starting V\g’(h% &Zg&)%e (v} gguﬁ nfgwggﬁ_érm @M@(Mgtb@? A%Zi] {E% m/z%é?é\ﬁl—l ; m/z=209

(M+H - H.9) S_RTI—& 1 96n|96 "EEN.MRR HE00 MHa7DMS©-d, dkf) ppm)7:. 53.705(s, 2H) ; 4.43 (d,

J=6.0 HE')4H Z 7@8 8/(%8 2%83 (t“ét'%.o Mz, D) ; 892Y0 40086818 1L$

I B20
3 (2 {2-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1

Example.®, 3, 11 a-t eBI(@mt[iE(@ 5P&-{ (8} -Qle@w (.]E)-yhdene-7 methoxy-1,2.3 11a-t?1trahydro-
enzodi a )qu ﬁ enoxy
pyrrolof2, 3%‘1 e JoserifioRs -vgaxwﬁr?@m Bhengty cethoa-of pveth RP‘MJfPFPP'OH'C

acntheraxy@anhldWektei N\ Ni N OOO0OI 0 5
3-(2-{2-[2-(3,5-Bis-[(9)- 2 et h- (E)-ylidene-7-nethoxy-1

2,3,11 a~latrahyds pfolo[2,1 L NN
c][1, 4] benzodi azepl n- 5 one- 8-yl oxynet h phenoxy) \gt\g

] oxy) propl oni ¢y aci,d e prgpared °©
\/&(/\4@;& '!? & Npara |n %
5-Bi s-[o Neh(E) i_detjes -rrethox?y

&t et r ahydr o- pyPr olo[2,1

3-(2-{2- [2‘1]3[5]8!&1(@532169{1&2?2%@ ?ﬁetﬂsxﬁfr ¥ B3O 4B Ry bib- phe”OXY) 10

pyrrolo[2, gabﬁ]?eszga%%m%—S-gpg 8[y qumgthgl] thr]g)(y)yqth%h%thqu}ret-ﬁ@gyy)‘_proplomc
acid N- hydﬁ:x@sub&mmlﬂﬁteéahméwe ppapaf < @[I@.wﬂg the procedure for the preparatnon of 4-
(3.5- BIS-[g)zl?] ét@%%‘é&é?@ 3;%‘? 1&1{5 hy?{q Wr%{%yﬁﬂeﬁ?%&gdlampm 5-

one-8-yloxCmethy(Hpbemal)- lﬁlﬂync &Rl N-hyfiox@sicciqivtidy) ester, starting3sith 3-(2-{2-[2-(3,5-
Bis- [(S)—2(<MT %I?)ygffér?e -7- n%? oxy—qg%1 1 f%t%tr ha/gﬂa_hﬁ\%%G ([é gag%enzgdl'a_ﬁepm -5-one-8-
yloxymetlyl]g)jjemxy) chpb(y]-etr@xy}z,_ethoxg) pf@pm(nmacm |-|)C/M83(I\/t§a§10d AB)7ES : m/z 964
(M+H)" ; RM= @gdﬂ}mn 84 &QAF( 500%/11% @dtﬁs»d?s'ﬂ}om) 3=8%5 3 J28.718, 6} : 2.82
(m, 4 H) ; |_2|)89(t J= 66|-$z QH) 297(m 4H) 557 4.23 (m, 16 H) ; 3.97 (s, 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) ; 5.61 (m, 2 H) ; 6.82 (s,2H);6.96 (s, 2H); 7.07
(s, 1H);7.53(s, 2 H); 7.64 (d, J=4.4 Hz, 2 H).

O
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15 J=4.9 Hz, 2 H) ; 4.27 (br. s., 4 H ; 5.14 - 5.21
(m 2 H : 5.18 (d, J=12.7 Hz, 2 H : 5.23 (d, 2 H :
WG2®3/0(a16 J=12. 7 Hz, 2 H) 5.62 (td, J=4.5, 2.2P¢E/]B2B084H)2869
: 6.88 (d, J=0.5 Hz, 2 H ; 6.97 - 7.02 (m 2 H ;
7.09 (s, | H ; 7.54 (s, 2%¢) ; 7.68 (d, J=4.9 Hz, 2

oo eSSt borisgr bpay Bendraryge: | Y
pyrrolo[2 A bl 1418¢r2@ tizeshimB Pk 8- Yoy methyH-phenoxrdtholy]-ethbgnemvky)airbpionic

acid - oxy] et hoxy} -ethoxy)-propionic acid nethyl ester:
0", 011 H NOH OO0 +2 MOOW Q HOIi OHI O

H N O O H o NI A dASA \NA%‘?S\ O g /\/0 OH
(2 {2 [2 3,5-Bis-[(S)-2-eth- (E) ylldene /- rrethoxy 1
r ghydr g yrrolo[2
en20|a i n oy
%@ﬂ\yﬁg d "E”gmh
be prepared fdPIovvl ng the prazedure for the o

hoxy}
preparat|on of 4-(3,5-Bis-[(S)-2 WO 2009/ 016516

M- TSR ) Prtefta Mohe RO 528, g ttrahycro

pyrrolo[2 A €]l 4 baxivpdiage giy-6onk @ \2oximethyll-phéivsmzaind @ L efpbxy} 5- @fRxP=propionic
acid mr:;ly3f)I Zﬁg &E%ﬂﬁl%mﬁ@%?%%%%d? gtf rgh%pr%?ergh&gtgfgtyx {}ril?ﬁi({ﬁ)—z-eth -(E)-ylidene-
7-meth0>$yfﬂe213»‘($fa) tetrehyskgpyreelbi@xig) 1, ébhmoylyazmmrp»roomseyl@(ymdathy&tphymoxy)
butyric a@ﬁt %r’tm L\Hh'\@ (ﬁz M?k T@dj é‘@%(is) E%th (Eﬂfﬁ?%%]’/ %%@Mté}&ﬁ{a-ztetrahydro-
pyrrolo[2¢g]ﬁ b%ﬂzodI@zm-me@glqywtw&pgew@aﬁhox I{gthqu,}@tﬁogy)wopionic
acid methyl st&0 LG/MSIMEthéd bd;a) 525 Hhiz;862 (A+H" nlm/ﬂidi (M+2349)3£ -RT = 0.84 min;
"H NMR f@%é\ﬁéq @;ﬁhﬂ@ p,@n)13§-d1 3&%{0 =46, ¥ %le,) 6 H) 5281 (4 ¢, H) ; 2.94 - 3.00
(m, 4 H) 362 3.76Zm, 8 H) 3,805t 96 62 BIH) ; 38583, s(ss(m 2 th)); 3.9 H) ; 4.17 (&,
J=4.9 Hzg 3 Lﬂ)g 4;%’ (b§7S'r_z|)O43H$ Sg.14 Doy (m7,'25‘£|)') (15 6 157 (189 9523 (4, 2 1) ;
5.23 (d, BI2.ZH22 H2-§. 32 6d,Br4.5h2dzx 2 it 6.8B(d, phesdiky 2+t BOXY7-02t(m, 2 H) ;
7.09 (s, 1“9}%}5%@@%%% gp\}\gg@bq_gazz“t‘g methyl ester 10 may be

priepare OHHOIl i OHTo a
sol ution of

3-(2- {2-[2’3(3(525&2(391@ e&@(éyﬁﬂ@nehwﬂ{e%ymtszw ﬂa—t@t’?ﬁﬂ;@?&w et hOXy] et

d t
Py"O'OIZHﬁfV lhe % %?ﬂ%%%@vg%ﬁwpmwwmhwb%fwgﬁ ameaﬂoxv) propionic

acid metify2esterrl) . The reaction mixture was stirred for 3 days
at |t t hen concentrat ed in vacuo and the obtai ned

ol vegiPwet hanof N . To then
cool ed ( @) th nol;(@o\l/utl on was addegd \E
HO\/@\/OH Z

O/\/O\/\o/\/ov\n/o\

¥ol °
AN N
o TS
-(2-{2-[2-(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)-ethoxy]-ethoxy}  -ethoxy)-propionic
acid methy! ester may be prepared following the procedure for the preparation of 4-(3,5-Bis-[(S)-2-
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30

(trimethyl silyl)diazomet hane 2M i n hexanes (3.6 nl -)
until persistence of the yellow colour. Acetic acid
w@ 1@90)65mas t hen added and the resulting sol ut POTBAES/002869
concentrated in vacuo to a residue. The residue was
purified by silica gel chréfatography (Anal ogix- Super
FI ash Si 02 SF25-40g), using gradient elution with a
re of DCM (A) and MeOH (B) (gradient : 99% A : 1
eth- (E)—yb;%egeﬂdmﬁhf»@y-‘g@& Aa—-tet@yqrgqqygyloké 1.¢benzodiazepin-5-one-8-

yloxymetRylf-ghendxy) Bufyfc Zrchli frekhyfl gy, ”ﬁbﬂ%b | wifhh 82 2= @1 50eN%. Y\%Idr%kymethyl]

phenoxy)L%é%&] iﬂb&z?yﬁ%b %Q%P é&%&g aca;‘lﬁﬁetgge?s{%k_@hg (I\#H%S% ES m/z 881

(M+H)" ; (rivMa) ¢v+2HFT /2 ; RTS00. 9mrﬁin H NMR (400 MHz, CDCls-d1, & ppm) : 8= 1.75 (d

wose, 454 B L 4 o R PR P DA AL 1! TS 8 .

3.97 (s, ®H); #@TAm, 4 H) ;15110 (d28=12.2 HQ, HO) / 5@ (HQ=ORL2 Hz, 2 H) ; 5.61 (m, 2 H) ;

oo Sl R TN B i oo

hoxy) -'pr i'c acl est'er
prepared follow ng the procedure for the prepar atl on

3-(2-{2- [20(f3 548é&y&nﬁ}rﬁetﬁw]oknféﬁMmiembky]réﬁwé‘t}\oxyblyio)éroh(é afeldd methyl ester

b er, starting with
may epée‘{afg PYWS’ oo- et hoxy) - et hoxyj - et hoxy} - pr opi oni ¢
acid tp\/ ut/géé cester (WD 2004/ 091542) LG M5
A3

( Met hPd 415 (MrH) + ; ofifz M/(\MPWP\-
RT o 75 min V\o°2009‘/—_‘1’0165 6 PCRL1 B2008/ 0028699 38
E’? HO OH

S (E)-yiidene-7-nethoxy-1, 2,3, 11a-
To a solq_;t@prcgﬁiy@r{gi §|schydroxymethyl] phenoxy) ethoxyl-ethoxy}- ethoxy) -propionic acid

tert-butyl[e%tdtC(Mﬂn@ hlEDCMjKSiZ @ill) v AdtRuSrittloPoace®d Bl ](2 Ehﬁl[by |T]1e reaction
mixture %amsﬁgtg%r %pa &atpﬂt éjr{\,%ﬁ‘r\’ Slrjlfrgtllecri] N‘Imvggl@ %ﬁw @tameg residue was
dissolved- i 3,netdinet [ (5S)m)-: eTb- (He) - gdoledie (02C)- mudthenlic 1lsdutdnlivas added

(tnmethy%'])}o)% aE@rngtﬂgrQe U h(ﬁ ?ar{e% (g;;%% TL&U#’&]I Fsps%e%% %%%133 yello&z colour. Acetic

oxynet ynoi ¢ aci
acid (10 hL)Wyaﬁtb%ysddedlamd rﬂnejlgelsuldasg ewlutrmynlatse:opc@m;lteddn fraduodeviangsidue. The

residue \lese g%ﬁgeg:i?@; c”b‘?n a@\nglggl né’?h Flash 1S (32 §F_2ﬁ409) using

gradient gluthr*ewl,’er‘aah e Igf,DpM @) and eOH B) (gradlent 99% A: 1% B down to 90% A :

10% B) [ozgqué]3[-(@{%—123nglrﬁaﬁ&yrﬂetﬁy@ﬂ%ﬁ% wpﬁétmséyi_em@y%ﬂomc acid
ric ac&ﬂﬂ r¥ roxysucci ni e/

methyl e%e{ &%2 mg). LC/MS (Method A3)": ES: m/z 373 M+H) m/z 395 (M+Na) RT = 0.50

min 6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 11a-
tetrahydro-pyrrolo [2,1c][1, 4]
benzodi azepi n- 5- one- 8-yl oxy

3~(2-{2- [2’{@‘;5ﬁ9is]hypﬁ¢6ym$tblylmnéxwmozy]e&thcd(y}kelhdz)@)) hBplohtetarmicledBltyl ester
: ES: mz 854 (MtH)gy; RT = 1.23 mi

D~ ~_

o~ 08N 3r5-BL s [63)- 2- eth- (E) -yl i dgne-7- m?hoxyvl\gﬂ/ll
a- tetrahydr yhf(" @ jﬂ_’[ benzodi azepi n- 5-

one- 8-yl oxynet hy -p'en ? ~y?8i c acid
3-(2-{2-[2-(3,5-Bis-hydroxymethyl]-phenoxy)-ethoxy]-ethoxy}-ethoxy)-propionic acid tert-butyl 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-ethoxy)-ethoxyl-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
= 0.75 min




10

15

20

00 OOH 1C-H NONHHNOON, H Ni N- NN O
O 0015

W®2{03/0565B% s- [ (S) - 2- et h- (E) -yl i dene- 7- met hoxy- 1pQT/B320081002869
a-tetrahydro-pyrrolo [2,1 c [ 1, 4] benzodi azepi n- 5-
one- 8-yl oxynet hyl ] - phenyl )3hex- 5-ynoi ¢ acid may be
prepared follow ng the procedure for the preparation

of _ _
Exampleg: 3 5.Bjs-[(S)- S:@OBIFEP)-getiEvlidenggtmetgxy1.2,33 1afetrahydro-pyrrolc
[2,1¢][1,4pehfddiz2byyiel50one-8-yloxymethyl]-phenyl)-hex-5-ynoic acid N-hydroxysuccinimidyl ester
pyrrolo[ 2, 1c][1, 4] benzodi azepi n- 5- one- 8-yl oxyngthyl ] - p
henoxy) -butyr§c acid, starting with 6-(3, 5-Bics- ?
O,N

[(S)-2-et oylldene 7- met hoxy-1, 2, 3, 11
a-tetrahygiro-pyrrolo [2,1 c][1,4] I o
benzodi azepi n- 5-one-8 20

yl oxymet ] - phenyl ) - hex-5-ynoi ¢ acid ester

H, N~ES : mz #5#N :
ARG S éﬁ? T8
Jf,6 8?Hz 6 (m

6-(3.5-Bis 2 o E) X‘lﬂ’e"%rl‘_[nejh%yﬂz? i teratyperpyiio 1216 iit) Bapsodiazepin-
5-one-8-yloxfrhethyill-pReriyl)-hex-8-y88ic édeNL‘ﬁydrox Slﬂ:&n{rﬁdyl 3ed®r imdy B2 prepared

following E};&qr?%%beE%éo@r%t@n@f 4\%)5%) ?(S)— (%)-y||dene-7 -methoxy-1,2,3,11a-
tetrahydr@@py(r®|b - BiZ14][(l S)bcPzadifeepin)5-yha- ﬂ-@b&yrﬁethﬁ}ﬁl@nyxyl—,bﬂtyﬁc llacid  N-
hydroxyslgc%fnfrﬁggdrﬁgfe?yrsrt%@q [ %m}% ﬁi% %;l, ;((QEE% fﬁ%na -7~ m?tﬁmfy—1 2,3,11a-
tetrahydro=pyregio E? ‘@][Mb l@ﬁnzpmazepin -EpnevBuloxy e rr(awl]-phemu heg—ﬁFvnoN acid :

LC/MS (Mettﬁ»dois‘) HsNnz g8 (MM)D ®r k 1 28min0O |
6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1,2,3, 11

a- tetrahydro pyrrolo [2,1 c] [1,4] benzodi azepin- 5
6-(3,5-BisH(S)rmeetl-(F)-gigne v mdifoxpl1eny; i ) a-Reshyriry patdlo[2a tid1 ﬂ?b@dﬂomazepm -5-

oy SR ETERA o | 75 The 1 cceait

4-(3,5-Bis-[{S)-2-eth-(E)-ylidene-7-nethoxy-{l, 2, 3,11
a-tetrahydre<~gyrrol o[ 2,1 c][1, 4] OH
benzodlaqppln 5- one- 8-yl oxynet hyl | - phenq y)-butyric
acid neth ester, starting wth
hydrox nmet hyl - phenyl) hex- 5-

VHC(W este I\/Ethod
: ?L’s_l%(

6-(3,5- B|s%ﬁ589)32( gtkég? )(%gien%mmekﬂo%(x%(s HFQeﬁ'ahfqygé pyrrolo [2 1c] [1 /s]benz%diazepin-S-
one-8-ylosymiyd]- phrehid))-Béiz5 91H)|<5 abRy( Cha.}' A .plegdted Zolidving thebprocedure for the

preparatit{n? 2?) ? 4? (s, ZH) 4= (3 g%s [(§)'_Q eth- (E) yhde‘]9—7 metkgxy-1 Z Bqﬁa-tetrahydro-

pyrrolo[2,1c][1,4]benzod|azep|n 5 one-8-yloxymethyl] phenoxy)-butyric acid, starting with 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 : LC/MS (Method A3) : ES : m/z 757 (M+H)" ; RT
= 0.89 min ; "H NMR (400 MHz, CDCls-d1, 8 ppm) : 5= 1.76 (d, J=6.8 Hz, 6 H) ; 1.98 (m, 2 H) ; 2.55
(m,4H) ;297 (m,4H);3.91(m,2H);3.97 (s,6 H); 4.27 (m, 4 H) ; 5.15 (d, J=12.8 Hz, 2 H) ; 5.21
(d,J=12.8 Hz,2H); 5.61 (m,2H);6.88 (s, 2H);7.48 (s,3H);7.53(s,2H); 7.67 (m, 2 H)

oic acid
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6- (3, 5- Bi s- hydr oxynet hyl - phenyl ) - hex-5-ynoi ¢ aci d
nmet hyl ester is prepared as follows : 0 0 0O o-, 'O
wW@200801636 15 To a cooled (0C) sol ution of PCT/IB2008/002869
6-[3,5-Bis-(tent-butyl-dinethyl-silyloxynethyl)-phenyl
] -hex-5-ynoic acid nethyl 38ster (140 ng) in anhydrous
tetrahydrofurane (0.3 m-) was slightly added a
solution of tetrabutylamoniumfluoride 1 Min THE
6-(3,5-Bi¢-H $B2eth-(E) Afidane-77Bethioxy- he, 3y 1 a-telraiyfrozyeplet 2, 1ch {1 4 henzodiazepin-
a ani ¢ phasgiyas washedmiipiee ester
50%8%"%%?&%?2%”%%& and onc% with a satur a?ed 20
ous sol uti onf of SOdI um chloride (5 nL), dried over
s dlﬂm sul f aye™ane concentrated in vacuo ¢o a

liresi due. Thejjresi due was purified by g gel
chr omat ogr ap (Merck SuperVarioFl ashy15 g col um,
0 15-40 u5| ng gradient elutiopn with a m xture
ne fept &R “Bthyl acetate (B), rad| ent : O%A

: 5098 down tto 10%A——909 Lo

6- (3, 5-Bi S-Hh ﬁ‘ét hy hex- 5-

net hyl ‘est e )?el | ow o‘?
(I\/lethod n12 263( ;25 O 2mnV\D

2009/ 016516 PCT/ | B 869 .
6-<3,5-B@-1<{S@,2§.trsf@-v T w—%%ewﬁv%vﬁgwm{zhw 1.8, bezpdiazepin-
5-one-8 lrlokwvetwymﬁhm) aex—ﬁl—ymm hydid essethyl rester bmapr bpapreparedsfollowing  the

procedugf oic@'s §?esoat%]t63r o ﬁa ﬁ st’_fg)g:%tﬁ(l%)o I%gsr\‘ne ?@15@'1? 3 ‘Wa tetrahydro-

zen
pyrrolo[2Z1 offfet ﬂvanmdﬁzebm:o‘ onw-yloxvmthyl]s:hg@@xy) boigm: adi m?tizﬁ) ester, starting

with 6-(ﬁ§éﬁﬁ%l}m§tﬁyl h%ylj 763% @H:@é%@ﬁ@f&t&rmcm (MEBEEA3) : ES : miz

771 (MtHr ¢ RBWR 9/40@|nwet, hlyill‘ﬂ\ﬂ WOOc,MHér els-02. HRPE) : Sl 7D Jg8-6 Hz, 6 H) ;
1.93 (m, “3—91) féd@ﬁ 41HPQJ§6 Az R 3’3‘@@63&@%) (200 (Wl 2 1) ; 8RS (@@de)d 4.27 (m, 4

ree
.l et R o e U AT R R b 749 .3 1
7.54 (s, gei)uvsqn(u Q444 gmA)chl oride (50 nl), dried over
magnesi um sul fate and concentrated in vacuo to a
residue (3.65 g). To a solution of the previous
6-(3,5-BisaryidauigméBgicphenyl)-hex-Difoid 8cid et edter)is prepared @d &llows !
copper (1) |od|de(77rrg) o
di chl orobi s(tri phenylphg i ne) pal | adi
ng), 5-hexynoic acid nmethyl ester (
triethylamne (113 dL) After 45 ml
(40 m-) was added akd the organic ase was washed
three tinmes wlhowe odQ m - ko @ wth a
saturated aqu .olis “sof ut’i of sodium chloride (10 nli),
dri ed over maghesi um sulfate and concentrated in

To a cob%@ 4o, Q) %oﬂltléﬁ‘&f 6485- Bk iR Ayl dirRet@-siliony et plbyn;&]l-Heleaynmc acid

gr 1? Su Var,i oF| a {5 @O
ey B 5 BB 6 S0 o L R i s govton o
tetrabutyl‘amtnmnnarmﬁudmelpt1aMe|n(’IZHF {716 pL). After 75 min at rt, ethyl acetate (20 mL) was
added and the organic phase was washed three times with water (5 mL) and once with a saturated

£11) (28.5
02.4 ngy) and
et hyl acetate

aqueous 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, Si60 15-40 pm), using gradient elution with a mixture of heptane (A) / ethyl acetate (B),
(gradient : 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 (M+H)" ;
RT = 0.62 min
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ethyl acetate (B), (gradient : 100%A down to 90%A :
1098B) to give 6-[3,5-Bis-(tert-butyl-dinethyl -
wa 2doglooesyeret hyl ) - phenyl ] - hex-5-ynoi ¢ aci d net hpCT/EB0e8/002869
(145.3 ng) as a yellowoil. M5 (Method C) : d: niz
494 (MENH4)+ ; IHN MR (400 MHz, DMSO d6, 8 in ppm
: 8= 0.07 (s, 12H);089(s 18 I—|);255-269

(m 2H ; 3.63 (s, 3 H ; 4.67 s,@% 7.15 (s
6-[3,5-Big- @qargbutyl;_dlmgthyl sitylog/nfeshybrrdgdyll-hex-§-yrmie mgthgl Q§ter may be prepared
as follows- (2-{2-[2-(2,6-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1

, 3,11 a-tetrahydro- pyrrolo[2,1
c][l 4] benzodi azepi n- 5- one- 8-yl oxyrget hyl ] - pyri di n-4-yl
Xy) - et hoxy] - et @ - et hoxy) - gic acid nethyl

ter:—N Gl . o\-f_L->+2NO HO OH Mso OVt N
HO O ouf "HNV OIT_NON JHO 1 1\ 103-(2-{2- 25
2-(2,6-Bis-1(S)-2-eth -yli dene-7-met hoxy-1, 2, 3, 11
a-tetrahydro-pyrrolo[2, | c][ ] benzodi azepi n-5 WO
2009/ 016516 PCT/ | B2008/~0g ol -

one- 8-yl oxynet hyl ] - pyri n- 4- yl oxy)= thoxy] et hoxy} - et
hoxy) - propi oni ¢ aci d hyl ester be prepared

To a soltfti8h 0P Waldls-h o%@ﬂj—gfﬁdof-wnzért’ée(zgﬁgﬂﬁr Arh@8rm@dn, 28% J, fm Chem.
Soc. 199§L}1§t(?@h§g605(3&% ol g)[|Q dm: |oromethane (10 mL), weré/ added tnethylamme (3.59
mL), tertxbhﬁ/h.rﬁétbﬁmpmcammzm ) i -TY (D Tetey M ] hoolh) estiout yiethiet (200 mL)
was addéd ng ?’f t)rgalz 5 pgzﬁ )g/aﬁ)y\asg%{/ﬁﬁ%grﬁe%yt{? avaﬁer (50Ir5|52y nde?rﬁe with a

saturateddagiieceis heolytion Sofe sbdisiy) cijoridel (G0 eld.c ddedrevéry Imagpegium sulfate and
concentr%t%ﬁ%wﬁ;&g q%#ﬁ)e (S%Sf) ﬂ! 4 s&ﬁﬁw %io%s%é-(%o mgq) in DMF
(0.90 miLmyeresadged cgppiih) iodidg£7.7. n'pg; dl@hlorgbig(trg) pﬁy]p@spl;nne)paljpdgg\ (I1) (28.5
mg), 5-héxynoid afid 5ne'ﬂ¥yl e@ter"{)l 02. ﬁén@%nﬁ Wﬁetﬁ‘yldfame (1 giﬁ Afdr 48 %r{n{';getrgll acetate
(40 mL) gpaa(gdd%d rgj‘f'q? urgq[}@@hatsm\qﬁsg\%%sheg tip:&e Ilmgs Whgr]lﬂterdf( p_D L) and once
with a sdturdfed-acuedud {ontiof df)sodium. &ﬂor(dm(h)m @r&()t dr%dhl)ver magné&siurf Sulfate and
concentr%tg'é%n z/%c?uogé grﬁég&lé; rg'_ﬁjbagl lﬁ)Was p'ﬁp fled by’ si 55l|ca (gel chrorb'\)atography (Merck
SuperVageKI2sh{30-¢ Golifran,Gid $5-W§ dmpxusingtdngdiend lutioh witlkl a yhixixne)of beptane (A) /
sthy! ac%?él@%&&%&iééﬁt&efo%%g%\% fb%%%i\c. 18968 13BN E ¥l 13, 58515 BErt-butyl-dimethyi-
silyloxymethyl)-phenyl]-hex-5-ynoic acid methyl ester (145.3 mg) as a yellow oil. MS (Method C) :
Cl : m/z 494 (M+NH4)" ; '"H N.M.R. (400 MHz, DMSO-d6, & in ppm) : 8= 0.07 (s, 12 H) ; 0.89 (s, 18

H) ;2. 55-2.69 (m, 2 H) ; 3.63 (s, 3 H) ; 4.67 (s, 4 H) ; 7.15 (s large, 2 H) ; 7.28 (s broad, 1 H)

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

H, =N OH
o]} RS o
B — | s o2 N o
HO . OH MsO Z OMs [

N N o

0 3-(2-{2-
[2-(2,6-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢][1,4]benzodiazepin-5-
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HONOHHO IN OH

3-(2-{2-[2-(2, 6-Bi s-hydroxynet hyl - pyri di n-4-yl oxy)-eth
WO 0pAOBtSOX Y} - et hoxy) - propi oni ¢ acid nmethyl  1BCEB2008/002869

may be prepared foll owi ng the procedure for the

preparation of 3-(2-{2-[2-¢8,5-Bis

hydr oxynet hyl | - phenoxy) - et hoxy] - et hoxy} - et hoxy) - pr opi o

nic acid nethyl ester, starting with 3-(2-{2-

one-8-yloxpmethylpysidin- wlammlrﬁimo%eﬁhem pmpyqnw Frideimedi jesiqrhmay be

prepared FSowirk) iﬁ@?‘{dceﬂﬁ@ﬁbrotﬁe Gréardlioh &F U=(BBLRE-[(S5L-eth-(E)-Gd¥he-7-methoxy-
(Met hod A

1,2,3 119@9#%5{_{30!0[2 ?é[—ﬁ xﬁé%\zg la;ﬁ(pﬁl ’gl-)@ne-B-ythymet%%] phenoxy)-butyric acid
methyl 3ste?- {Sarfidy ( it - B-@-{Ry2HD)E-Pieetdydxypgthyichyridid-4yyi oy pthekyi-ethoxy}-
ethoxy)-SReRiani€ 'R sl ) 1 BB ABGA 3830 BT D hah) v Bt Sz 441.5
(M+2H)?¢D! R =00.88fmin ; 'H NMR (400 MHz, CDCl:-d1, 5 ppm) : 5= 1.76 (d, J=6.8 Hz, 6 H);

2.50 (t, J46 %{z{ %1—[) g@ﬁ Fn Q_'%nggx%c%r( ﬂgx%}ﬁgﬁgﬁa g"r%"%)ﬁh ?%BO 3.97 (m,
4H); 4. e@ HI 14- (rgjorqaﬁ %tb'éo‘ﬂ gt énet an@ﬁ ¢ F42/4m. 4 Hha8 Gé&métﬂoad 2 H);

6.87 (s, zsrqpllwm bpﬁapﬁdfdadez HP.S7 §BES 'irg) 785,92k aitd ¢4yl ori de

ter stirring hydr ogen evol ution
ceased and reaction was quenched mnth water. After
3—(2-{2—[2;(2(B;Blethyaioi>qaﬁethﬁdﬁﬁdiﬁ-acylw@ﬁethbwg‘rethlbﬁy}—eﬂmm)mrumnic acid methyl
chl ori de was added and the aqueous phase was

ester : extracted three ti nes wi th ethyl acet ate. The conbi ned
groari-csghuti r|ed Qverg ne udgnsl gte
nd concentrated i C>/\|'/e5| due /Q"I’ﬁ
| was purified by silica geI orrat ogr aphy (Analoogl x
HO OfFl ash Si 02 SF25- 80, 9) i ngy 30 gradient elution

with a mxture of DCM (A) and OH (B) (gradient :
3-(2-2- [2%&08/ ‘B@ d\&hﬁ%ﬁs %—4 1o )@ arrEtbﬁ@ l@thgw%g)oxy) pro?lomc %Ctidh metdyl
ester maky*‘fe dePRB{ fe'!qx\mq/)ther@femwreb arc.tge nrer?%rattﬂnt i @rl2-(3,5-Bis-
hydroxyrﬁt—?tﬂ;@] ﬁfﬁs\]oxy)le@( g%e(tﬂ\&g]h&ﬁo ro ioAe amdﬂnéthgﬂéstéﬂ\/'tfd)ﬂhg,wﬁh 3-(2-{2-
By

CT/ 1 B2008/ 002869
(2.6 B U B B LRy eGP AR ORE n By Py ester

LC/MS (Mgthoe hBpXES = pird7di(MeHg, Smk 4ar(ineXdEiOLd-HC| BT =di. %t mjn

ester : HO---"O-"--0O---"0 0 AN i+ MSOI 00 EtO

Il ORO"I EtO NOEt 00 0O To 5 a cooled (00
3-(2-{2-[%-0, &Bischydusixyrmethilyayridinyi-yioxy)-¢hoxyilethvadeatoxgi-rropiohid acid tert-butyl
ester: tert-butyl ester (1.91 nm-) in DCM (12.9 m-) were

added triet hyI amnpe (1.13 nl), was added

mmw ori de 622 _pl ).~ Al hours, the
action mxture ongcentrated in va toa
so pesigdue then dissol ved [nethyl acetate (13 mL). The
N'ndol ubl e part was PPite f, washed twice with

et hyl acetate E? nm.) and the conbi ned organic

To a sqution gifis 4ve{2[2@retBuioxyeebanyl-sibeibethexyiethexyitizoxy)-pyridine-2,6-

dlcarboxgzl?c dcld (él|)-:-’thyl-|_é€;’télr @ @b;@g ifPBbslutd efféndl (i@ rrﬁ?.ﬁ whB @dA&S s6Hiten ibBrohydride
cetonitri di et hyl

(309 mgbfang ﬁglpquala?hquldgdgéﬂ ("SI: ,A%f;ef ﬁump;g ?or 30 mn hydrogen yevolut?gn(:"cgeased and

reaction was quenched with water. After concentration under reduced pressure, ammonium chloride
was added and the aqueous phase was extracted three times with ethyl acetate. The combined
organic solutions were dried over magnesium sulfate, and concentrated in vacuo to a residue. The
residue was purified by silica gel chromatography (Analogix Super Flash SiO, SF25-80 g), using
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)-ethoxy]-ethoxy}-ethoxy)-propionic acid
tert-butyl ester (720 mg) : LC/MS (Method A3) : ES : m/z 416 (M+H)" ; RT = 0.52 min
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Tecilla, P.; Tonellato, U ; Vendrane, T. J. Og. Chem

1989, 54, 5988) (1 g) and potassium carbonate (2.88
w@e09pidses refluxing for 24 h, the unsol ubl e pRCT/IRIAES/002869

filtered off and washed with ethyl acetate. The

organi c phase was then coné2ntrated in vacuo to a

residue. The residue was purified by silica gel

chr omat ogr aphy (Merck SuperVarioPrep 200 g col umm,

Si 60 15-40 pn), using gradient 15 elution with a
4-(2-{2-[r2xbrHBatoRfcdrsavly - EthoxdnethbRPEtHoR)-diah@f bRidine- 28 afadodmen acid
dlethyleseor 97% A : 3% B) to give

(2-{2-[2-(2-tert-Butoxycarbonyl -ethoxy) - et hoxy] - et ho

Xy} - et hﬁxy)/opym @1 carboxylic acid d| et hs/l
L I\/SO( t

ester (1.36 Q) hod A4) : \/\ﬂ/ﬂ/
MtH) o0 PIZO Z/mz 444 ( H8+H)+ ; RT &
EtO N tmn 20 Exarrpl e 6 EtO N OEt

42, 6-Bis-[(S)-2-eth- (E) yli dene- 7§ net hixy- 1, 2, 3, 11 To
a-tetrahydro- pyrrolo[2,1

a cooled ¢§7C3 S&FB@hebaﬁ sy, .1 Orfriaxgdaprooiy meid Heit-putpl esteri (3.94-ngl) in DCM
(12.9 mLPWide- dudy rtméfhﬁé}huﬂe mﬁﬂa fv@éya%l%@ h{étﬂdﬁbélﬂ%hyh%ﬁfoﬁﬁe 622 L), After

0) O
3 hours, %gKFﬁCURP mmfture \q@socoaceptrateg n@)vgl_cuo to a residue then dlssolvedpln ethyl acetate
(13 mL).(hebirBblsble( [@rt alaetmte(eEl) off,| wakbae - thcﬁB\IviﬂOé}hyll a?et@tel(-l? mL) and the

combmedaoréggg @PME‘J ?Ac yt&a%%c} VE[)\él;q té]xi%%rs]%l ﬁ’%?e 561@? | sol%? ion of 1.64 g

of the req'qlunymﬁlrzymg@omm Hﬁ rdly) wess Bédedﬂaq disthypesigranf ebklitiainicasidn(@crimin, P.;
Tecilla, P. h?oﬁélﬂfoeqyr Q/eﬁ@r"arﬁehq W %}8 bAN 1$§9 54, 5988) (& g% apd, potassium

(3,5-Bis-[(S)-2-eth ene-
carbonatg @ §éeg)f ARSTreBuXing fpbpz%)[] zthe pnsoluble part was filtered off and washed with ethy!

acetate. THd drg4dib ®RZWAZ BiRh o RccRBR8 itV LAY ﬁ@bh&él&ilgep h‘tﬁQ ‘?éé(aue%s purified
er, startin

oy siica 8 cBrofeigenaiiy QISR RE g O Fp 20 o 5Pl SBAR i) v aracent

elution witte & maiktyiebr af -BM (AN a{d2MAOH (B) (gradient :100% A down to 97% A : 3% B) to give

e SRl ALRSPEAL ISR BBt Bk T kR il s
diethyl eP\t F-l)3’$ g #Dﬂ\ﬂaﬂ\lle thng-A) 2B$ n/z SBT (M+H) 8 n/misa2 ; (MHNaNNRn/z 444 (M-
C4H8+H)*(4EQIO—¥\@2%QQ9/ 016516 PCT/1B2008/ 002869 43 Mz,
CDC13-dl, S ppm) : 1.75 (d broad, J=6.6 Hz, 6H);
223(mbroad 2 H ; 2.76 - 2.89 (mbroad, 6 H) ;

Example2. 97 (em broad, 4 H)(Z 6-Bis-§)-0&h @ﬁﬁen%—?'iﬂ‘leihoﬂy 99 3(131 a—tetrahydro-
pyrrolof2 Eﬁ]ﬁa ﬂgerlzzg'a!)('aﬁ;?pm 8 e?ae (Saqugfymegngl] BYLE br oad

’?n*éﬂ%éob” yicy) 6308’7 N-
hydroxys(egirtimiogigste2: H) ; 7. 03 (s broad, 7 7.56 (s broad,
2 H ; 7.65 (mbroad, 2 H 5

4-(2,6-Bi s-[(S)wr-eth-(E)-ylidene-7- mathow
a-t etrahydr o- p rrolo[ 2, | c] [ 1, 4] benzodi azepi
one- 8-yl yl F¢pyridin-4-yl oxy) - bug\)gféya%l d°
e O AN S
AN N
AN o ? ? 4 NS o} ? ? of N 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-yloxymethyl]-pyridin-4-yloxy)-butyric acid N-hydroxysuccinimidyl 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-yloxymethyl]-phenoxy)-butyric acid N-
hydroxysuccinimidyl ester, starting with 4-(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)-butyric  acid

LC/MS (Method A3) : ES: m/z 847 (M+H)" ; m/z 424 (M+2H)*/2 ; RT = 0.80 min ; "H NMR (400
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HNCNONHHNYONO NH NI i NNI r p~1N
4-
W@ 2008/0Biss6 [ (S) - 2-et h- (E) -yl i dene- 7- net hoxy- 1, 2PGI/1B2008/002869
a-tetrahydro-pyrrolo[2,1 c] [1, 4] benzodi azepi n-5- 10
one- 8-yl oxynet hyl ] - pyri di n43-yl oxy) - butyric acid
hydr ochl ori de may be prepared foll owi ng the procedure
for the preparation of

MHz, CDEI£®], 5-pBMY + [| 75)d RroatihJ<6m Hy,6 2 (rbtdadxd H1 ; 276 - 288-(m broad,
. r . . . .

oH); 2-@2@%%%% SEE BN 0 slaepq 1D 414 e 210427

broad, 4 Hyh 828Xy braed.  Hl; 561 @ bseask 2iH g 6,47t (8 baoadp26) ; 7.03 (s broad, 2 H) ;

7.56 (s bRIa®; 2 1) 7.85 @h Brdal) 2 w? | dene-7-net hoxy-1, 2,3, 11
a-tetrahydro-pyrrolo[ 2,1 c]
[ 1, 4] benzodi azepi n- 5- one- 8-

4-(2,6-Biy{(Sy-g-ati-(Bylylidepyri-tithody- ¥, By h-tbicehy dioyaroiofR, 18 t hylibenzodiazepin-5-

one 53 Elayi G Py NGUNG AR pygfofippdll 2 190 (W + 7 15

2
= 0.73 m p~ A~ HoNWR (400 MHz, CDCl 3- 0 oH
d1, 5ppr) :B=1. 75(d, J=6. 6Hz, 6H) : 2. 02(m 2H) 2. 429 (g 2
N e el e,
V/C{%66385($%l2 ANGE (8, 2 H 97 N )

@oosi5 ey Bk afafolit F e Bl aTIOaRT NI 5. abehdtiszepin-s
one-8-yloymeByi-byidinytoxy)tbytyrici dcid- Bydrbatyidebotayr be prepared following  the
procedun‘%lffogm:\e gféﬁ%ﬁtikp 8?”1’ Aﬁ(‘?{,%%%—I\[I@RI-ZQQFIT-(I?)(—)'Wgé\lloec-)lgn%&géil-ﬂ ﬁA%—tetrahydro-
pyrrolol21g] §1.fibenzpdigrenin-gioneEeyloxymetiwh ephrnesy)Husyric 12gd, Starting with 4-(2,6-
Bis—[(S)—@-eﬂwe(?-ﬂlméﬂé—‘?:rﬁéh&ﬁdlb@LQﬁ,@ﬂ1a%t?y}?ré—]p?@&é&?ic?_Z[Q?,ﬂib@z_n%sdiazepin-5-one—8-
ne- o- X d-Pyri -4- (0] - r a +
viexyme R ey BT 2o resad adiet of oM IPHaekADE S miz 750 ()’
m/z 37551 eIy 2 hiar332lEe(MpOsg0, 2B ORT = 0.73 min ; "H NMR (400 MHz, CDCl;-
d1,s pprfﬁje;g%aﬁz%{dggiz{)é}l?é? E|§ 22&5@%’211#12]6?22 RN by 2 B 444 (m,
4 H) ; 4.0z H) p42Pi(m-SHPNR28- §Udxmnetny5.p1 prhehidxyd.8B(s §H) c6.94 (s, 2 H) ;
i ter, starti ith
7.96 (s, %P‘? ??Eﬁ?lﬁﬁ;g;ynﬁ:t ﬁ;l I—BSH \élv: n-4-yl oxy)-butyric acid
nmet hyl ester: LC/ M5 (Method A4): ES : mz 764 (M+H) +
%,@é—,@ 76 fo-tFroroiB4 8411 B nzodiazenin-5-
20 B%ﬁ%ﬁ%g ) wg@%ihgo 9’/?2 O3ig‘%f%MP 7 @rc?g’é%égzgémé%nﬂd'azep'n °
one-8-ylpxymefi-pyridin-Ayyigpy)-bigwicacisgnetfyl esteg: 8 1z, 6 H) ;2. 12
(m 2 H) ; 2.50 (t, J=7.3 Hz, 2 H ; 2.97 (m 4 H ;
FBEYS, 3 H 9 300(m 2 H ; 4.00 (s, 6, HAAO7
broadi—2 Hx, 4.29 (m 4 H) ; 5.29 (mbfoad, 34 H)

oM A5 1 () 1L6_86(c 2H) ; 6. 99(sbrpad, 2HJ 7)56(s, 2H)
. 65(d, J=4. 4Hz 2H) 5 H, /= © 7

N < H
4-(2,6-Bis-hy ehyl -py\ri/@g\é]%y)-but y(?@%\/
met hyl est er— Z o g ~
AN ?
o 4

(2,6-Bis-[(8)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1c]  [1,4]benzodiazepin-5-
one-8-yloxymethyl}-pyridin-4-yloxy)-butyric acid methyl 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-yloxymethyll-phenoxy)-butyric acid methyl ester, starting
with  4-(2,6-Bis-hydroxymethyl-pyridin-4-yloxy)-butyric acid methyl ester: LC/MS (Method A4):
ES:m/z 764 (M+H)" m/z 664 (M-CsHsO,+H)* m/z 762 (M-H) RT = 3.64 min ; 1H NMR (500 MHz,
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4- (2, 6- Bi s- hydroxynet hyl - pyri di n-4-yl oxy)-butyric acid
woreibplesest er may be prepared foll owi ng the prPCEIR2068/002869

for the preparation of

3-(2-{2-[2- (3, 5-Bi s- hydr ox¢het hyl ] - phenoxy) - et hoxy] - et

hoxy}- ethoxy)-propionic acid nethyl ester, starting

with 4-(2, 6-bis- hgdrox ymnet hyl - pyr|d|n4yloxy)-butyr|c
CDCI-d11D pas) d5=t X0 (def@‘ HesB &b ; 2. TRAMVBH) MR 6A 6 J76Y He, 26) 1297 (m, 4 H)

- 3.68 &, 0485
£ 3.6 (s,4@r4) 2%@8@2& A ﬁél 4'6‘7f(m proad, 2 H) ; 4.27 (m, 4 l—rl)l ;529 (m broad, 4

H) 1561 (o 98 ek foy 59 e s 1 15 G 6244 e S
4-(2,6-Bis- hydroxynethyl pyri di n-4- onxy) butyric acid

e sl SR TRl R e o

3-(2-{2-] 2- (2 6=\b|/s\ngymethyl p r/l\d' I/mf’% oxy)-eth
oxy] - et hoxy} - 715 et haxy)|- propionic acid teft-butyl
ester, starti Wi th X

iBg-2, 6

4- ( 3- terHob capponyl - propexy)
di car boxyl1c élm di et hyl ester : (Met hod A4)

4-(2,6- Blsﬁ%dro%éthgpﬁlnﬁmﬂ‘ﬂléxy) blitydic hefd rﬁ%y!%f&%"‘h& 'breﬁ{ed‘fa.uowmg the

procedurg (Oé ther Presprese c 8f bBIR B ST M pME bR P Bethoxy)
ethoxy)-proplidnic acid dnethyetdaydr, siattiag withOD(2,6-bisCidfoxiymethyKyridin@=yldxy)-butyric

acid tert_%lt%étre /ﬁSgM gogg‘r‘?’ﬁ -BrB‘iZoQ%O("’by*P %I ne- 2lergmdl car boxy
4-(2,6-Bid-hfdir &@h@th?#@}rrmﬁh ﬁﬁ)‘i@rbu{rﬁ aagtégt;tﬁﬁ)ﬁ k6. fol lowing the

procedure t he pa a Ion

4-(¢,2/\{\2/‘[\§<gﬁ/4ert but oxy mbowg oxy) et hoxy] -
oxy}-egh ) pyrldlne 2, 6-di oxylic acid diethyl

, -propo- butyric acid tert- butyl
; A EBH: mz 382 (MtH)+ m z
I\Ia)+ mz 785 (2M+Na)+ mfz 25 240

O(M c8Hl42+H) + RT = 4.65 m n WD 2009/ 016516
4-(2,6- Blﬁ@ﬂrd)@&@%{ W@ﬁn lodh-bERyAcBLIe tgrt-butyl ester may be prepared following the

proceduri f‘g{thétF{f lroB o(f qzz{aﬁ%-gbzé E?s-lX/droxymethyl pyrlém 4-3>(oxy}—ethoxy} ethoxy}-

ethoxy)- pujr{dluoﬂf]adada ebbitpizegtern sGrimgewidr H(Dieyrmitdrytarbaiyepopyly) eytidine-2,6-

dlcarboxyg%%%ﬁlx'\?s CC' %?M%bg A/ﬂe rf.—i’g rﬁ%t §§8 dﬁ;&)’él %/z 156 (M-

C3H1402*ﬁ% Rj- 2.45 min

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

OH 0
o Z/
| o Br/\/\n/o /\/\g/
~_O Ao * 7( - |

AN
N o) ~_0 N/ O~

(3-tert-Butoxycarbonyl-propoxy)-pyridine-2,6-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 diethyl ester, starting with 4-bromo-butyric acid tert-
butyl ester : LC/MS (Method A4) : ES : m/z 382 (M+H)* m/z 404 (M+Na)" m/z 785 (2M+Na)" m/z
240 (M-CgH14,0,+H)" RT = 4.65 min
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10 O,NO ~OH _NOI i ON H NI I\VN OOS5
N[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1,2,3,1
wa 2e9netsi@hydr o- pyrrolo [2,1 PCT/IB2008/002869

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

yl J-N-net hyl - succi nanic actd methyl ester may be

prepared foll ow ng the pr ocedure for the preparation

of 4-(3,5-Bis-[(S %
Exambple % jene- 7- net hoi‘vzlie’ﬁ Bis-Y$)Zehe® -Hidpard-pstheat bf.8,11a-tetrahydro-
pyrrolo[2,¢3]{114]8dnzbeinzepiti-B-a84 By toRyrasiByIBplyd roxy) FaiyN-trethyl-succinamic acid
methyl e enoxy)-butyric acid nethyl ester, starting with

[ 2- (3, 5-Bi s- hydroxymet hyl - phenoxy) -ethyl ] -N 10

met rhyl sugci nam ¢ acid net hyl ter : LC/I\/S (Met hod

Soffl z 834(I\/&'H)\=I~N o087 mn " H= 400
'«DCI 3-dl, 5 pp 50175(d J=6.6 6 :
3—21—(-m 1 - 4174(ma 69
(s,%?, ) 97“"%O1L O94 27 (m ; 5 100- 5.'21
(m4H),5.61(m2 . 6.82 sl . 6001 -
6.95 (m 2 H ; 7.06 - 12(m1H)o/\2N 02 H)
7.63 (d, J=4.4 Hz, 2 H) 15

N-[2-(3,5-Bis- hydroxymsth phelaoxtl“gl] N et hyl -
ucci nam ¢ aci d net hyl @ preparédy as\,H
follows : 1 O~NC]—|Y-N- ~C]—|HO(# NN H To
a cooled (0C) soluti

(0]
s A W R
[2.1¢][1 4Kobniddiﬂzlayih@Ldr&L&ﬂb)@mﬂmﬁp&Bﬁo@Wéﬂnﬂ] Renetngsuéddknit) acid methyl
ester ma rbt | L)re{)ﬁ%dpf%ﬁ rig{ %C r n{edljre ﬂ%ﬁ\al:gilgpgr%bour (433 5el§|s-ﬁg -eth-(E)-
ylidene- 7-@mwy—1t21éﬁ1a tgtfghydrmyrem[aﬂ cli1.4la satbanmdwete;aqﬁ@m\aés-yloxymethyll-
phenoxy) %‘&{yHE'éUH %eﬂ%ﬂpcgském Eééﬂr@%@%ﬂ ZE@»rBafglg -hY &met%ﬁﬁnoxp)eethyl] -N-

aqueous hase was extra

methyl-SUSHRBTIR OGN R81ar & $EAS (letaod ARSHER Wiz Fda (MAkr BT €0.87 min ;
"H NMR @00 A4S cﬁm’slym Cmp;%) Ss&drl m&@k%'ﬁzeﬁ gy | £84 0\3% (m, 11 H) ; 3.61 -

esium sul f trated in vacuo

417 (m, G BET G00 (0 T - P ST Eh P By £ 1 ok 551 (m, 2 H) ; 6.82

(s, 2 H) ; 6b1 osmEQ@( 2pHy7.08k7ak (R51 ByPREYE, ROl 2% (@2-9.4094, 2N),

Si 60 15-40 m), using gradient elution with a m xt ur e

of DCM (A | MOH (B), (gradient : 98%A : 298 down to
N-[2-(3,5-83%ydroxyDe@By!-thengiy-ethil-N2métBylssuBtisarhiy d raokly magthyll é8@r may be

6516 PCT/|1B2008/ 002869 46

prepared%%gﬁé\)%) et hyl ] - N-net hyl - succi nam c aC| d nethyl ester

(103 ng). LC/ M5 (Methodd A3) : ES : 3480(I\/I+Na)+;

mz 326 (Mt~ off M H2O+ i)+~

N-[ 2- (3, 5-Bils- hydrgxymnet hyl - phen xy) ethyl ] - I\I-mst hyI
ucci nal_r‘n(')c @' may be—pr—epa-redv@oyll ows

To a cooled (0°C) solution of N-[2-(3,5-Bis-hydroxymethyl-phenoxy)-ethyl}-N-methyl-succinamic acid
(225 mg) in methanol (1 mL), was added (trimethylisily)diazomethane 2M in hexanes (840 pL) until
persistence of the yellow colour. After 40 min, ethyl acetate (5 mL) and acetic acid (50 pL) were
added, then, one minute later, a saturated aqueous solution of sodium hydrogenocarbonate until
pH=7. The aqueous phase was extracted 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 a residue. The residue was purified by silica gel chromatography (Merck
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-
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N-[ 2- (3, 5- Bi s- hydr oxynet hyl - phenoxy) - et hyl ] - N- et hyl -
waecepusi€e acid may be prepared follow ng thePCT/IB2008/002869
procedure for the preparation of
N-[ 2- (3, 5- Bi s- hydr oxynet hyl 4@henoxy) - et hyl ] - succi nam c
acid, starting with
3, 5- Bi s- hydr oxymet hyl - (2- net hyl am no- et hoxy) - benzene :
phenoxy)Gthvl-N-MethybelicaBpmiESacid methyB estet KHI3) mg). lrﬂ/MS?_(Mthod A3) : ES:m/z
L¥AH2QEH B (v Z- R
348 (M Mg Bi s- hycfpﬂoxgnerﬁl%%éwgmnzeotyml aﬂn%%ﬁﬂoxy) benzene
hydrochl oride 0Oy0-~ H GO \iN- O-/N~ HCI HOCH To a

N-[2-(3,5-Bis-HyldeokyRkth¥ghénoxy)-ethyl]-N-methyl-succinamic acid may be prepared as follows :

(tert-butoxycarbonyl)-net hyl am no- et hoxy) - 3, 5-bi s-(ter
t - butyl - di net hyl - S|Hyloxy met hyl ) - bemzene 90 ng) in
di oxane (4 m - p-wasNadded a sol utol/ﬁw/H r ctl ori c

acid 4N in digxane (3.3 ni). it, the

resul ting soI »s f“TTéT@d d mnth dloxane and

dried in gi ve
N-[2-(3, ﬁ-Bbs r dﬁqxg%dgugf({ mj_\é&‘%h@ﬁ-&ﬂﬁem %%n%no \%:]agcf&( X{a@kﬁ%prepared following
the proc(eldgtehi@d thie2 prepai@gon oerz[Z 23,2-Bf d\]hﬁd)ob(ymefmjl phebogy}-ethyi}-succinamic acid,

. 12,9) oxy .
starting 1 tl? é‘_fsg%t h?&BWé’EWI QIFM@E%P%%BQ LC/%t&f’q/vfébrFod A3)
% 5&%1:2 éM*'T')o 4(Nbly| +H)om!z31ol\w tj)sRTG @BSmin \ Si
O0%i 20 To a solution of 1-(2-
3,5-Bis- hﬁr@xymar@xyzzmémlawl@ratmq)eﬁéiﬁéwé hyair§chirige (t er t - but yl - d

i met hyl -si |yl oxynet hyl) enzene (270 ng) in
t et rahydr of ur ane (5 n1° added i odonet hane (70 pL)

and the reaction S cooled Q- To the
cool ed sol ution, sodium hydride was] added (68 nm).
After 1 hour, \trﬁ‘merat-crre' | owedcit 0 war m up
to room t enperature 09/ 04 H B2008/ 002869
47 After 16 h S, re of THE and water 1:1 (2

am
) S added n citric acid unti H=2. i

To a solyiln 48,1t SO Ao Uk P RY BB P B ol e R e g v-sibioxy
methyl)-beetent (590 mag)ciandivxzad (f»rrglanwas ]liaa:y@r 8 ewamgn dﬂ@@b@dgwid Scid 4N in
u 0 sgdium chl oride,. drie i
coanclo3Th AECITRAE Pl b el AEA M0 yATg g o area i
vacuo te gyeoﬁ,@blsﬂygrowwgetuﬂdzmymlmcf-etedx;bgoesidnied'ardgnehloride (240 mg) as a

white p%e?@ﬂgéﬂgﬁgbd WRr ek . miz4B]IYALH ot 2§h 420, 9 col umm,

usi ng gradi ent el'ution mntﬂ a mxture
of heptane (A) / ethyl acetate (B), (gradient : 100%A

1-(2- (te@@%xﬁdér&'ﬁ%met%‘?@)o étﬁo@b 88&-bis-(t€rt-butyl-dimethyl-silyloxy methyl)-benzene

b tert- buth%Farbony
may be &t hoxy) - 3, 5- bi s- (tert-butyl - di net hyl -si |yl

oxy met hyl ) - benzene (220, L M5 (Method A2) : ES :
mz 562 (MNa)+ ; m{z?ﬁj MtH  C5H8020 H16) + ;
- NH
RT = 1.50 mn o N
\\Si’o %5 Ao o
S S

To a solution of 1-(2- tert-butoxycarbonylamino-ethoxy)-3,5-bis-(tert-butyl-dimethyl-silyloxymethyl)-
benzene (270 mg) in tetrahydrofurane (5 mL) was added iodomethane (70 pL) and the reaction
mixture was cooled (0°C). To the cooled solution, sodium hydride was added (68 mg). After 1 hour,
the temperature was allowed to warm up to room temperature.
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10 1-(2-
tert - but oxycar bonyl am no- et hoxy) -3, 5-bis-(tert-butyl-d
WO p@bloydssé | yl oxy met hyl)-benzene nay be prepaP€rIB2908/002869

follows : \' " ,,NHYO HOOCH Si S To a cooled (0C

solution of 1-(2- 47

tert - but oxycar bonyl am no- et hoxy) - 3, 5- bi s- (hydr oxynet hy

| )- benzene (600 ng) in DVF (8 nL) were added tert _
After 16 hnyrsy pdninetersf | TE %ﬂd@aterahé(gmgm@ﬁgaﬂyoaddfg then citric acid until pH=2.

The aquéo[:!s Sﬁi%'\@d@é}ﬁa&@@ @r@é—ﬁmeﬁfvﬁrﬁ‘éthﬁl Bchaid! Fhe E&ﬁlﬁﬁed/\@\@amc layers were
and the ag ueousﬂgoase was_ extr |a°§3?§ tw ce
|

washed ‘é%*h?lsaﬁ'éaé?%?%“eWﬁeQOE@ hapiyp ghleride. %GWE”WQW‘“‘? and
concentrated Ih vacaatiel éaéﬁduaqwxeaugd@wg parfieafoy Silmdlgenbhrbrlnafogdaﬁhy (Merck

SuperVar?cEflaSsﬂ\? Vgi(go l%rﬁ %e?q JIJ’§1140¢' Hl %ts%g %Pa%le%? ”Iﬁﬁ‘éﬂ w% S *tﬂre\é?ﬁéb%ne A/
ethyl aceaie dRy c(gnabeniyl 409%A -dotimotoyd5%8A 5-16048) (to aive- b(R-y(terehuiexyharbonyl)-
methylanﬁ@-éﬂwrrg)y) g}\ébl EHX)L&T—&%J?P%B&)% 9) mét%%v_l%r{z@/ﬁé hod 42) mg)

LC/MS (Nigtipdohdy: S+ m/msez (M+h) riimefz 39 rﬁyﬁeOrB*OS'CeHw) RT = 1.50 min
4- (3 5- BIS [(S) 2-met hyl i dene- 7- net hoxy-1, 2, 3, 11

12~ ter gl AT RSB P Sl BbgEne mey be

preparedasifaiodNshydr oxysucci ni m dyl ester, conpound 10 25
WO 2009/ 016516 PCT/ | B2008/ 002869 48 Schene | Br Br

Br LAH TBSCl i ni daﬁe C2C CRCH3 FHE . HO / OH
TBSO | e OTBS cu;/@ 3 CORCH3 nmefhy] acrylate
COZCH3 Pd(oAc)z Pd/C TBAF P(@-Tot\1)3 THE Et OAc
Et 3N TBSO | ..~ IBSOQ L e OIBS CH3CN 4 5
COZCH3 OO oH

\\ .0 (o NGNS

To a cooled (0°C) solution of 1-(2- tert-butoxycarbonylamino-ethoxy)-3,5-bis-(hydroxymethyl)-
benzene (600 mg) in DMF (8 mL) were added tert-butyldimethylchlorosilane (8913 mg) and
triethylamine (936 pL). 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- teri-
butoxycarbonylamino-ethoxy)-3,5-bis-(tert-butyl-dimethyl-silyloxy =~ methyl)-benzene (1  g)
LC/MS (Method A2) : ES : m/z 548 (M+Na)+ ; m/z 294 (M+H- CsHsO, —0SiCeH16)" ; RT = 1,45 min

Example 8: 4-(3,5-Bis-[(S)-2-methylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolof2,1c][1,4]
benzodiazepin-5-one-8-yloxymethyl}-phenyl)-propanoic acid N-hydroxysuccinimidyl ester, compound
10



Et3N HOIl e OH CH2ClI2 MOl e OMs 6 7 Schene 2 HO
"N H~ CD2CH3 MON PBD nononer + KZCO3N I pi e p N
woR0boLSeH  THFI MeOH H2O COZCH3 Buy NI NOVe MeOT/NB2D04H002869
p$p MOl e OB 70 CORHON OO Hr Ni\ Ole O
I~ N HPSDCC Ni\ Cle ORH ~[,-(~,, e o N ;~ome
MeO CH2C 2 40Me "" p p OO 9 10 Conpo 5 and 2: To a
suspension of lithium alunm numhydride 2.19 g, 54.8
Scheme ) in anhydrous THE (50 m-) was added sol ution of

r met hyl 5-bronoi sophtdal ate (9.98 g, 36.5 mrml) in
(100 ndagy) at CII: r| ng 1T$$Clper| od. A
Hacozcﬁgi% gft,i on™bf addj & MNP e waso ols It

fior 2 h. Upon t hat t| n%e 150 W%f THE was ,added. The
m xture was reogwpl ed to 0OC and quenched W|th

methylasaatteur ated aqueous NaCl. The white opht at e was
p(oTﬁml tered off A and the sgP¢@ was furier washedT#ft h
Eextra J46 @ 1Qmd ) : negd,TH | Wkon was-dr i ed

CH:Oi t h Na2SO4, “filtered and concentrated. Further
purification wth silica gel flash chromatography
cg Cl 2/ CH3OH) pr XéggdZasante solid (7.42
Y %%. weanmpound 3:[ compdund 2 (3.36 g, 15.5 mmmol)
S susper/¥d in an rous CH2Cl 2 (31 nlL). TBSC
HO ~8Hg, Sd4cd 1B ed, followed by imdazole
63.16 g, 46.5 mmol ). 7The m xture was stirred 15 at it
Schemek0r 1 h. The white precipitate was filtered off and
tzhe filtrate was concentrated with rotavapor. The
LI ash chromat ogr aphy
c) fo g| ve 3 as

He Y\fig residue was purified
Y/ el, 97:3 hexanes/ Et

PBD rfordtheP T ¢ €SS~ O l,c,6. 151 @: HI\/Hz CDCl 3)
5= 0+081 (s __12.H) 1 ﬁ_e,owﬂzo 18
( 2CH37 3fDu4'El Me MeO

MsO
7

- v&
H =N 0 NHS
_PS-DCC
N OMe TTHLCL
3 o

10

Compo

5 und 2: To a suspension of lithium aluminum hydride 2.19 g, 54.8 mmol) in anhydrous THF (50 mL)
was added solution of dimethyl 5-bromoisophthalate (9.98 g, 36.5 mmol) in THF (100 mL) at 0°C
during 1 h period. After completion of addition, the mixture was stirred at rt for 2 h. Upon that time,

150 mL of THF was added. The mixture was re-cooled to 0°C and quenched with saturated aqueous
NaCl. The white precipitate was filtered off, and the solid was further washed with extra THF (100
10 mL). Combined THF solution was dried with Na,SO,, filtered and concentrated. Further purification
with silica gel flash chromatography (95:5 CH,Cl,/CH,0H) 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
(5.14 g, 34.1 mmol) was added, followed by imidazole (3.16 g, 46.5 mmol). The mixture was stirred
15 atrtfor 1 h. The white precipitate was filtered off and the filtrate was concentrated with rotavapor.

The resulting residue was purified by flash chromatography (silica gel, 97:3 hexanes/EtOAc) to give
3 as colorless oil (6.15 g, 89%): '"H NMR (400 MHz, CDCl3) = 0.081 (s, 12H), 0.92 (s, 18H), 4.67 (s,

4H), 7.18 (s, 1H), 7.31 (s, 2H).
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WD 2009/ 016516 PCT/ 1 B2008/ 002869 49 Compound 4: A
flask containing conpound 3 (4.16 g, 9.36 mmol),
woredtbplesacryl ate (1.3 nmb, 14.0 mmol), Pd( OAc)RCT/IE2508/002869

ng, 0.47 mmol), P(o-tolyl)3 (285 ng, 0.94 nmol) and

Et3N (9 m-) in 19 mL CH3®N was heated to reflux

under argon at rmsphere for 16 h. After cooled to rt,

ice n.) was ed. The m xture was extract

Compoung) 4: s ﬁ?%«%or(t%wa@ CH‘E?W"?'P%("CH?T& #efl repglarmethyl fpatade \(\k?’é"'- 14.0

mmol), P&OASN@d5 wng; . 4:'2 anbls;l P(olwlyl)fge(zsai Friged. Q?Vﬁﬂolb\léﬂcS@&N (@mel) in 19 mL
urrt,l ca 0 I he

CH3CN was %%Sﬁé}j ;@:ﬁ :aggcgnagtﬁvs?téqr? tfl 21% |A1‘te§g,o%edS 'iodrv, (?ce H.O (20 mL)
was addeldeif be GthEite@Oas) extlac’@dwethéEt@é\cc(a*@ ine)s SheicompBied® braggnic layers were

washed v@tﬁqﬁ\l HC Hh%@ %é@gv%%g)s r%egti%)ég lﬁﬁﬂwifléjépﬁca\l]t%n %fgm residue
q7:

with ﬂash;qflrorqatpgrapl'py (sitjcq gel exapes/k Q@c) to give 47aso®liqrigss gil 3.9%60, 93%):
"HNMR (480 Miliz F&DCE}' é\@oﬁd €s Hﬁo 6bM(§+| 3. ﬂ&(sggméﬁ%g 35¥H té‘$1 d, J = 16

m xt ur e of
Hz, 1H), %23 G?L“E}@)&é(s‘va?é") Tﬁ %deﬁ'&tfé?d FVS WEBEHAMF r*Ha)

pressure for 30 min. The solution was then passed

comsar Y 7165 SR SRR 8, L e v

hydrogengted winder Smasphedt prdsaigs faido mid. Hite splut®d-vids, thevhpasised through celite,

the solid @Hg 8\/ g@%)u?l'ﬂh E%Eﬂ_&i{dﬁ}?n@?r%it 8?@?@&@'%4%$utl\éﬁz Weéecgcﬂ_clz%hrated to

provide 5za§|)cologe§§20|l((t2 553, Q986D Which iDpfre egowmh fosthe negt B, | HMM884OO MHz,
cDCly) 84 é oe’ff'(ﬂ 126D, QS’éﬁ(s 3591)6 :27601(12 LS8 olE)zn) E% b@(t”!/z- é‘@ $-Iz 2H), 3.65 (s,

a sol ution

3H), 4.68 )n7d%q)>(§ ZHingh%gﬁdﬂldhEIM%E'/{e@ I )”N%\)as added 8 2 ni
of 1M solution of TBAF in THE at 0C. After stlrred at

Compour\dg ﬁ' ngglélgtay % gl f-{ 3?%83@[")@ uarﬁgc?rgpg( Hggéjl’a;gg) was add g % 2 mL of

1M solutienx tof BAEdin iiHFhafEDQAATES xtﬂrfédnét)thls.?t@mﬁémhjrél €t Dhgsdtiated aqueous

i GhHEL ol TR, S TRl Y BBl oo
Combinegyordanicl lagdrs atere mashsg wih prifes idried vereNaST5; Enmnoehmt} Further
purificatiodl d‘reth@ :%éudu&%ﬁdf he%ﬁscrf?brhaté;&% ?W‘@sulc%5ﬁ1 XY zM ICHAQED give 6 as

solidified after standin reezer
colorless gih(§23%) m$—85°/g>) which solidified eostandlnggm)freegergﬂ—w R (gOO:MBlzoCDCIs) 0=

2.59 (, JH&O QZLDZH)?’Z @B(t(ﬁ— 86*Fl)z 2d), 8%3(S; 31-6"3 61 ( Qﬁ) (35)—3 7.16 (s, 1H).
1 H. mpound 7: Thé dio 9 ny, 0.26
rmol) vvas dlssolvedln DCM (2.6 nli). The solutlon was

Compoungion| B diol 9 mad 0l26aamell waktdissbivall it BTMK2.6 GalHBTHETBbtion was

cooled to%gg,o%sdfq%ag%cgwﬂ? ﬁtﬂg é%”%’ﬂg‘& )\ﬁngl M%Ci éfq_&\g% Srhjir_l;l elq1e mixture

was stirrefilad 0YCifoe B8 mik rapd slegrashed widh &adH.ON@ mlagThedagers wynersemted and the

aqueous [agélt \P% &L@ﬁéﬂ' %rtsaﬁgg% cﬁ@&’?&%% m'n)e %Bﬁeﬁ@@é%g%rs%% washed
with bringg dﬂ%wﬁfﬂ NesS0s, pid eqneentertec Futirietrie updenhighNagHyn ppmp provided 7
as pale y@llo@\dildRHicH was Ys@SimpldafitaiPlol R\ &t ktep Wi it fﬁﬁ?r%r B&@Ration.

i mredi ately to the next step w thout further

purification. Conpound 8: To a m xture of PBD nononer

Compoun(d18 Foregmix€uré 4f PBD ijonamer (164 as 06a rhraoclpand7 2&stmelo be 0126 mmol)

o Yo 150 A T (B o i o
0.13 mmelkepavantiaiy.| the mikrenvay stiredwadersargon aidt fonddr. ThergbMFavas removed
with hlghr \t/achern HQ redil Wb ha@Snd £ B%tW%gn 3&3%& \D%@P eiﬁactﬂg %yc?rs were

ue was partitioned
Sepafafe(i h@el %ﬂi’@P'éS Wyﬁ'éwa% éﬁ@?h?’@tﬁcteﬁh‘élﬂha@%@ﬁlraly)eﬁo\mwed DCM layers

were wadhb!dﬂ Wite |bnﬁé“d’n€§*(l@éisw4)t BndPEdMceR¥adedrDurifiCRBR b e r%e with silica gel
layers were washed with brine, dried (Na2SO4 an
concentrated. Purification of the resi due W|th sil | ca
gel WO 2009/ 016516 PCT/1B2008/ 002869 50
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chromat ogr aphy (25:1, CH2Cl 2/ CH30OH) provided 8 as pale
yellow gl ass-like solid (101 ng, 54%. EIMS mlz 763
WO pibrtdNae-2H20), 745 ([ M ++Na+H20), 727 ([ M ++Mei/1B2008/002869

Conpound 9: To a stirred solution of nethyl ester 8

(16 ng, 0.023 nmol) in THFSGEOH H20 (3:1:1, 5 0.45

nm.) was added 1 Maq. LIiOH (0.025 n, 1.1 eq.) at rt

and the reaction was nonitored by TLC. After 3.
chromatagraphyri(3: {ir €Hyfelg CHs Pk pravided B aeo@lg Fellow) gla%wepﬁqllq\étm mg, 54%).

o NNEEH. 00T “%fHY € was then

EIMS m/ggdmr@@feﬁéem&i@w%?ﬂ(wg X5 ?7(1)_)) I?Q?Cgm) ng{j DCM | ayer s

were washed with brine, dried over Na2SO4, and

CompoufdPSCRIY stateadsonﬁun oh@ethpiugster lsemies mg bloas tmmdnr iaMmdFaige@B0 (3:1:1,

0. 3ok 415 4 PP 551 5 d 0D b oy by i

After 3.5(H, MerriNawre M&@)quutéa]sm’(n[ HOHENRL2A) pHAMSS Gdivdted Kad with|1HCI. The

mixture %Sﬂ% eéﬂggﬁ}{vl 'L 0%4 (%% |53§Bn?gp‘§|ne85@\ﬁ 6af/§rs \FQf@R\%‘éﬂgd with brine,

dried oveHMNgp$O4 1an¢Lyonn§n@ata@d6@th§b|pynmey (fiagh n@romtwgp%ﬁn)S'llca gel
(DCM: Mémd Ahbhlyﬂ rmw?ew;qdrm.aeddme(dub@d bcld 3 B mg; 6% bR, EIMS m/z 749

at rt for
o onep S B SRR T OE o s 57 e f mot st
8. DCM concentrated. The resulting residue was purified

by flash chronat ography (DCM MeOH 100:3) to afford the
desired product 10 (7 ng, 81 %9. EIMS mz 874
Compourd 19: ﬂahaasczmm@m)‘ acig 88 2[my, 544 FivieaiHin, ClaChe (1[rvp)-werg pdded poly-DCC

(38 mg, F’no (and N- hﬁldroxysuccml?ﬂde (NI—L) (2.7 mg ? f?24 en;}rgol The mgdure was
stirred at rgfog, 21\1 @@é‘ﬂt@@ﬁifﬁl@ggﬁﬂsmll bed of cehYe washed v¥/|th DCM, concentrated The

resultlngbréﬁla&& QBB WuFifdd z&:asrablﬁr&améﬂoffa@ phoNSydIaKpoB) ky bfforphiee desired

e A e o

35 WD 2009/ 016516 PCT/|B2008/ 002869 51 Scheme 3 3 y~
Examai0 S M EHLRERR Rl bl b0 Ty
benzo{e]lsmrqw 23][CM digxepirg8-ploxyDBHB NepherylitmopBxyd-efho xanpm ethow} ethoxy)-

acetic ac%@%ﬂh}ﬁ}g?%lg?glmd(g e-g%%ohp%jﬁd_% (I/ZH3 OTBg TBSO/ OTBS HO
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C40 MC \ O Et3NMsOi / Os HO\ NHH_ ~N\ 0O/
O\VNH 17 MO0 I / pMe MOI / p OO 18 PBD nononer
wW@200000815 0.1 "OONUGH ONHS Cr4 Il O H N ECTABR2008/462869
Ni \ 0O NHW MO I 4(]V|e MO OO O O 19 2!') Conpound
12: Aqueous NaOH (50% 6.95hL) was added to
tetraet hyl ene glycol (68.08 g, 350 mmol). The m xture
was stirred at rt for 2 h, followed by addition of
Scheme 3| | y| jodide (8 nL, 87.6 mml). 5 After stirring for
anot her 24 h, the m xture was partltloned be en H20

0 all C rhethyl bromioa s la eﬂyl)a
HO«L\: ik t—r‘?%t@gd L\/ \EEP&C_%WP /L% % t OBp Tayers

were dried ovef*2 Na2SO4, and concent‘i‘at ed. FFagh
chr omat ogr aphy of the residue (silica gel,
esyBOAc 4:6 to 0:1) provided 12 as colorless

il: 1 ™ NVR (400 MHz, NBEH. 44 (br s Py O
.63 - 3.7kqHn 16H),0N3.99 - %4 Oks{m 2H)N5.13 - ©
7% (m 1 H), 5™2=~527(m 1 H), 58 G2 (m 1

4H); 13CNVMR 5 61.8, 106 69.4, 70.4, 70.59, 70.61,
70 63 72.2, 72.5, 117.0, 134.8. EIMS nmlz 257

I\ka()Ay:‘%nqapund 13: To a suspension Wcﬁg’
MsCI 2 2 hoanhydrous THE (2.5 m_) was 0

msB msof 12 (343 5 0oC
undq; argon. The Ju oad t higo ﬂ&
tenperature for 30 mne th n rt or angther 30 nPn.

The m xture was re-"Ry9red to 0C, and rret hyl 15
bronbacetate (0.29 ni, 3 16 mml) was added gé/p sde

After stirri Br i ce-bath wa
_"OH__and sti rr;gé%s confi nue t her Vzg:iat Ity f§
;éf't“l- o i p hrough?ﬁéﬁq jﬁj[r\@
ﬁmt rat eneb pur ti oﬁMeof t %res
wth flash chromatog?aphy (sili ca’ gel 20 1:1
hexanes/ Et OAc) gave 13 as |ight glel | ow oi |
Compound 12\l ‘F@B@N@ﬁf‘g F@I%CI% Ny Va5 ed edStOﬁﬁtr??WY'T!ﬂ-ﬁ'ycr% (6308 g, 350
mmol). The 4nidureWas2tlired 4t &Gm(zh itdwedbyl 2ddittbn of aftyl i€Hidd 8 ml, 87.6 mmol).

After stir'igq_ﬁo? 'aﬁé‘t&g%hg ]lh:esl%?xy.lr% 'é@;%dartégpéd E%We%%%ii?bgrgbggb;&cnzswm mL).
AqueousTgyebRas TURthér, exttactad wiih FiQAc (B330 8\L). Contbired HEORE laykrs VB8 dried over

Na,SO., Mcan té(\‘% 084r h&d G0 1‘ t'h@?QQc%o 8 8 A R nesiEtOAC 46 to
15 CORt Al

I'ng conp
0:1) provided 12 molyarleswl( 611998 (400 WH20DGkH 2 44 (Bt cwa) $6453.71 (m, 16H),

3.09 4. E@érmoi@% %'m'é 17 (‘%Oni %%ﬁ 478@1 TRy, %829 580 18P BCNMR 5 61.8,

69.4,70.4, 70.59, 70.61, 70 63 72.2,72.5, 117.0, 134.8. EIMS m/z 257 ([M]"+Na).

Compound 13: To a suspension of NaH (89 mg, 2.2 mmol) in anhydrous THF (2.5 mL) was added
solution of 12 (370 mg, 1.58 mmol) in THF (5 mL) at 0°C under argon. The mixture was stirred at this
temperature for 30 min, then rt for another 30 min. The mixture was re-cooled to 0°C, and methyl
bromoacetate (0.29 mL, 3.16 mmol) was added dropwise. After stirring at 0°C for 1 h, ice-bath was
removed, and stirring was continued for another 24 h at rt. The reaction was filtered through celite
and the filtrate was concentrated. Further purification of the residue with flash chromatography (silica
gel, 1:1 hexanes/EtOAc) gave 13 as light yellow oil (220 mg): 'H NMR (400 MHz, CDCl;) 8= 3.57 —
3.74 (m, 19H), 3.98 — 4.0 (m, 2H), 4.26 (s, 2H), 5.15 (d, J = 10.4Hz, 1H), 5.24 (dd, J = 16, 1.6Hz,
1H), 5.84 — 5.93 (m, 1H); '*C NMR &= 51.7, 68.6, 69.4, 70.56, 70.60, 70.62, 70.9, 72.2, 117.0, 134.8,
170.9. EIMS my/z 329 (IM]"+Na).
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heated to reflux under argon atnosphere for 12 h.
After cooled to rt, the acetonitrile was renoved by
wer@poraté on and ethyl acetate was added (40 nPQT/EBR008/002869

the m xture was passed through celite, rinsed 5 with

ethyl acetate and concentr& ed. Further purification

of the residue with flash chrormtography (silica gel

4 hexanes/EtOAc) to give 14 (1 a colorle

Compouraﬁ ﬂ4 AHiaglRentaiomg MarPoBREP3YT-36-0, %%mme')s 13164986 . 39%20 mmol),
Pd(OAc){ 33 rig31d)15 mm6if, P(o-BlyNe (§91ng 1829 mntbi)lehd(B,N @HhL) id 38 tnl- CHiCN was

heated to fefiix {r@er %rE'Egh Téjoggi}%ré ioré‘??h’. /}_ft%%i%ggea 8 'ﬁ)zt?\e %g)itgr%tr@ Vg femoved by

evaporatioB @nilleRyBaceidic Ras ddderl, (40 $iYand A6 niixturewas, paSde®thraa8h @elite, rinsed

with ethyﬁ%ge‘%ate@%g%z)acgn%%a Fg%gﬁgrlﬁc%ié £17 % 3‘93%%«90%@ }I%rﬁwatography

(silica geb 93 Iqqmpas#ﬂi&%) oaiysolhl. 0%59) 25 arcslplase obf’ HINMRO 40 MHg, CDCls) 8=
0.076 (s, Olzpl?go IR yg@n ﬁ’d/:ﬁi &, '@d)' ‘{‘12—§s‘5 ofh. ﬂsmﬁ 1‘9*3.% 2H), 4.69 (s, 4H),

dr enat e er at rmsg 1er| C essure
S

6.23 — 638 SR Boish Wi Ohizn WG IBE. § HY.Getor(s e § B NMR s 5.2, 14.2, 18.4,
26.0, 51. ‘écédéifs%ﬁesg\@sfm w6 244, 20t @G, 1118 1Bbk, 15pahiBed132 8 136.5,

sol uti ons, were concentrated to 15 provi de 15 as
141.7, 70 E?M%%Z@%([WTW was used wi thout further
purification. "H NWVR (400 MHz, CDClI3) 8= 0.072 (s,

Compourg?_2 EP'HZ ?Ag ré\,}offL %FPO 0?%7% ((}%21@%29 (anh A:Zd’i_% (? gg?%_é% rgrl‘_] ggOAc was
hydrogenagad utider atmosﬁwe(ns Jpredsiire far. aﬂ)m(rs The séRtionBvadShen pased through celite,

the solid WaizENBY itk L EWAclgr oug) %_Efﬂtn%ﬁ 8&%9@0]3#043;\%& ggﬁcegtrated to

previous step | n anhy
provide 1(5 gZofrless oiwhigovag ysed Mmomﬂwﬁﬂarmuﬂﬁqaﬂm "t BMRAE08 MHz, CDCls) 8=

0.072 (s, bﬁ‘él—ﬂgo §é '(é %H) qtsﬁ hiy %9%%@?15 ai GL{ & 5 Qfs d Hszia)? %t4l3f-a§ €8 (m, 21H),

4145, 34 08 & 6&)5[25 6e"§t(§ a?&)e%1%5t F]HEE@&% m/{ @%([MEL)‘Na)Conbu ned

or gani c Iayers wer e vvashed with brine, dried over

compoupC£5'qa 4R9415F PLIR VRt Braroipti e AN RIGIP Tof ) Vas saded

0.23 mL @201 26ICHIObY) TBAR én THF atD°ColAdied baisg stifred &f7thisgtentpBPdture for 1 h,

saturatea(lgqtlgyﬁg MBS (%) é@@%qgéd Tl n??ture %g%igmﬁz@%@&r’%c@_ﬁ with EOAG

(3X5 mL). Qpnwne@mrgmpyeram@(p \Q/gsheg iith kting.1dried, ovaH)a.Sp408nd epncentrated.
Further p%d"hoaugn 3f3thé %&dué with fiaH é@orﬁé’% r‘lﬂz@ﬁy fs[hMl ﬁéﬁ’\@é 5 Cﬂ?@@/@‘lﬂf‘%H) give 16

di sso

as CO'O”@@M"(@J mgnﬁfj%) %&ngﬂi (Fa’é?§'s) é=ob|8§cr 1t%9 O 2Hx7:66 (¢t J =8.0 Hz,
2H), 3.40 {t {eﬁt—%& M, tAm) B8 SOL 18 @, an% Q. AB3som), k.And, ABCY. 067«9 2?1) 7.13 (s,

I?“. The 30 mixture was stirred at 0C
1H). E'Mgd”/ﬁ"‘ﬁﬁm enched with ice H20 (2 nL). The Iayers

wer e separated and the aqueous Iayer was further

Compour%(lﬁ a‘f&ﬂs A cf'[ %6 Q%\%r A mgb d ss?lﬁ%@ ?F%"n&?yﬁe solution was

cooled tg @?Q:,eamr eadet] Wity Et:Ne(! 84 ila . tﬁwmol)hargth@buom purfh13 mmol). The
mixture vpésoéﬁ'ng@ ‘3’( ?% f@ﬁBd’lﬁineach%déﬁ%éH \klth |Y3@¥-IC(|3 (%]‘ﬁli) 458 Ghyers were separated

i medi ately for next step
and the ageops fyer Was furtbpnitragted @\th QCIYI [(Rf2+0Na)The BgmbinRe Hliid layers were

washed Wik bTﬁe %r@bﬂlmrﬂagem PRla coraemRited 4Ot dr@dlfhd&ﬂﬁnbh vadeim pump
from pr evi g

provided (ﬁ?aéezgellprﬂ ri%f W%blﬁed @m&sd%%el)( %@n ste@ %@oHﬁB%er purification.
EIMS m/z épBieiMjaNay.. The WO 2009/ 016516 PCT/ | 82008/ 002869 53

m xture was stirred under argon at rt for 20 h. Then

DMF was renoved with high vacuum The residue was
Compoupairi8i To @neijtubebinBin ndiomen d4Gvenge 0, 15amuiol) lapd [1Zyfeans prgyiogs step in

DMF (1.52R W?dggg@ 6§1kﬁggénbd19®/ Fnal K46 b 8o, SéHn?&)té’e@luenuany The

ayers re wash
with brine, dried
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(Na2SO4) and concentrated. Purification of the residue
with silica gel chromatography (25:1, 5 DCM CH3OH)
w@e@viotesds 18 as pal e yel l ow gl ass-1i ke solid. BEVB2098002869

1011.5 ([ M ++Na+2CH3COH), 979.5 ([ M ++Na+CH3OH), 947.5
([M++Na). Conpound 19: To5& stirred solution of
nmet hyl ester 18 (16 ng, 0.017 mmol) in THF- MeOH H20
(3:1:1, 0.7 m.) was added 1 Mag. LiOH (0.019 nm, 1.1

mixture edp 3tireet! urtder argbntdiet fop 20th. Ginend@MFrovest smeved yith h@hTyaguum. The

residue v&atsisy gltlkﬁ%oel@éﬁt\ﬁgérﬁﬁ%%%? lﬁ) and%é Paryeé ere E%P‘%rﬁbd‘tﬁﬁé%queous layer

ust ed

was further teptraqtedHaith DS (BHdamb). @qywe@h%ﬁﬁ'elﬁwrw% WEshad W prine, dried
(N2:SO.f %ﬁé dUn)cent.G%HJ' mﬁi@lca%h/l of! ih}éefe‘éld\a@ r@ithA@ﬁib@CbeWchifbntatogn@hy (25:1,

and conc rt
DCMICHyiy Pidiod iy Gt 4P LB G SEIE EL%{ ot 1B dacrion,
9795([W+1\&@CH3©H§)94DJSQW]UMHhe deS| red acid 19. EIMS nlz
933.4 ([M ++Na) 15 Conpound 20: To a solution of acid
19 (5.9 ng, 0.006 mml) in CH2A2 (1.0 nL) were added
CompouiD®@9:( Po ansjlrred 00 pholejhyhestemi®s (161ma, /@17 onrogin THF-MeOH-H,0

(3:1:1, 0 ?Tﬁﬁ_))/vas ﬁc{ Z_I%anl (f'ltg;)rglaelg &4) &ttrt, Q8 tﬁ% Bactibh Was monitored by

celite,

O
TLC <thlmwhﬂuor@awé@ﬁg¥)aﬁﬁ%r % b the maxtHre; s dikdsd \élt%h Hp‘s 6@6185 gl pH was
adjusted WH I2ZCRItNAR  HGIE Fh@ $nidtdire st thewl iekifsotedd with Dmte.mnna)s Cohined DCM

layers wg%tr Sl%igeléitw > bﬁ'l%y r lGh?Qél%ﬁ%%gé)ﬁse R/]co_plégrﬁr%\teséx llju&ﬁer []_lﬂ'lf ied by flash
chromatdgdaghy-drsilica- d&(@GMN@H;A(:OHrFEﬂm952pmtdeylItieméesked)ecldﬁs’ EIMS

a-tetrahydro-1 H
m/z 933, EM%&? pyrrol o[ 1, 2-a] [ 1, 4] di azepi n- 8-yl oxynet hyl ) - phe
nyl] - propoxy} - et hoxy) et hoxy] - et hoxy} - et hoxy) -

Compouﬂ& Qﬁ"ﬂf‘é QOIEMHnQ)f %.BM@S%V@W b8 himdiyih st 8 1.0 ﬁﬁm@téru-ﬂded EDC (2
516 PCT/IBZOOS 2869
mo, 0.007gre) A SRS G Oiog (.005f4mmeD: The gz g for 3 h. then

filtered tArougR taBsmall byd obb@lﬂé dﬁasﬂme@ WEh4DEM &AddcdBcBirated to afford the desired

product igv%%ﬁ%l L%gﬁ agi out fli retbﬁpwftff% Céé/ h}at %%%&%ﬁ{aa&o‘jry:lp‘ decompose

upon siliQOpBificalich/ EMSOvEz 1080@-(IMIf4N9)3 Pd/ C, H2 TBAF 3+24

Example 10 : (3-{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)ethoxyl-ethoxy}-ethoxy)-
propionic acid N-hydroxysuccinimidyl ester, compound 31
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15

Et 3N TBSO / OIBS TBSO | OIrBS CH3CN 25 26 O OO N
ooOve MsCl COve e N \ EEBNHOI / OH-P\ O MO /
wor@IATes28 0 O "/~ 0 0 4 LOCH CC O 4 OH 4 BCT/1B2008/002869
40VeLI ON HN-i 0O NOVB | MON_ O30 0 29 O1dIl 0 o-N
NHS 4 4 ZHN\ Ol i O\ R& Ove MO / NN 31 0 Corn
pound 21: To a solution of tetraethylene glycol (162
Schemeg‘" 940 mmol ) in anhydrous THE (500 nL) was 5 added
odium (215 ng, 9.4 mmol ). Wen the sodi um was
di ssol ved, tet-hutyl acrylate (45 mu 310 mmol) waso
H f\/%ipded/‘ma —&t—m&e Wa$- st TrEUF ori“—QM“ﬁ_.at/H/Oa(ndoM oBu
tetraethylend WMdit @buydSeeW th 8 nL INAICI. After renoval of t,he
solvent, the residue was partitioned between brine and
Et OAC T queo% | ayer was fupther extracted with
TR, et ergafie by wner e washed with
brlne drled over Na2SO4, gtnd concentrated. The

resul ting reS|due was purified by flash chromatography
Qe Silica g %ﬁﬁ?ﬁﬁ'@su et hyl acet A onte
Ppitolm/l ding t desired estef@l. 'H (400 ' TBAF

GDCI 3) Te8x ews  9OH), 2. 3% (ho ds, 2.47¢t J
°*—*3°'% AHz, 2Hps 3.56 - 3.71 (m 18H). EIMS mz 345
([I\/]++Na) o Conpound 22: A sol ution,of

ﬁb‘tﬂjy\l/(umm)m um hydr ogenos 1.%° 3VL5
1) and NaCHEX 225 ny, GSWQ’ %i) was
HO to a mxture of 2 2009, 3.7% mml) @nd 15

al |yl brom de (0. 48 i, 5, Smml) in DCM (14 ni). The

two phase system WasS Vi gorously stirred for
The ague &r—was, separated and extrac{e Abiﬁ\%aé\/u\

tinmes

ML h DCM The conbl ned Ia ers Ny
;C(N QN d@@ ti on of Ft 20 Y&m
|tat ut yl-ammoni Me MeO N
3GLpi tat, y ° )

L = 7@@&

pound 21: To a solution of tetraethylene glycol (162 mL, 940 mmol) in anhydrous THF (500 mL) was
added sodium (215 mg, 9.4 mmol). When the sodium was dissolved, tert-butyl acrylate (45 mL, 310
mmol) was added. The mixture was stirred for 20 h at rt and neutralized with 8 mL 1N HCI. After
removal of the solvent, the residue was partitioned between brine and EtOAc. The aqueous layer

3+24

N

was further exiracted with EtOAc. The combined organic layers were washed with brine, dried over
Na,SO4, and concentrated. The resulting residue was purified by flash chromatography on silica gel
(hexanes:ethyl acetate= 4:6) providing the desired ester 21. 'H NMR (400 MHz, CDCl;) 8= 1.41 (s,
9H), 2.34 (br. S, 1H), 2.47 (1, J = 6.4Hz, 2H), 3.56 — 3.71 (m, 18H). EIMS m/z 345 (]M]"+Na).

Compound 22: A solution of tetrabutylammonium hydrogenosulfate (1.27 g, 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
allyloromide (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 filtrate was washed with brine, dried over Na,SOy,
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brom de which was separated by filtration. The

filtrate was washed with brine, dried over Na2SO»4, WO
wWQe@INE6616 PCT/ 1 B2008/ 002869 55 and concent PEL/EgR008/002869

Further purification of the residue with flash

chromat ogr aphy (sili ca gel D 51:1 hexanes/ Et OAc) gave

22 as colorless oil. HNI\/R(4OOM—|2 CDClI3) S= 1.42

and con(ggsﬁt_lift’%la%Faéi%%u(ri%’?_ﬁtg)ngqflgé?g%@% Wgh é‘%@l?(scfr%ﬁ@ggrié_@r{) (silica gel, 1:1
hexanes/&tQ@Ac) (ddde 22 5 cbforlessl o FiE, NMIRHS00 BiHE4CDCh) 84 1(421 (sloMf) 2.47 @, J =

o, oS5 0 2oL 0 CFURUTE 85 AG0LA B 0 1

1.6Hz, 1) 584 5.9 (), TAEIMSt 21388, 24IM]FiNah.or 1. 5 h upon t hat
time all starting material was consuned. TFA was
renoved under vacuum and the residue was furt her

Compougg & @pltitipnhed| gemppund RR ¢Hes mIThb32 mierd) ipridtieceacalissacid mL) was
stirred aldﬂt E&Cﬁé ¥ upbR thdiGinfeet stéﬁlﬁg maté?'na'l\'b@s Q:ﬂl@&lnMdz TF%sef)am*éved under

vacuum ?r&p 1 i&eslpue vglsétherﬂq?gQNgh fglp(o(g Epluej]e_nga qudelgpgpfict \A@ﬁ)used directly
to the nelt 2ép. (HidJMRJ(4eo Mz, COBH 5= 216D (1, 3 =8oHz, 2HP .56 3.30 kh, 18H), 4.01 (4,

1~ sk 05, 945 G 2 0o, EOPTRENT 5010 B8O

EIMS m/m§29.2 (B8 +Neyrol ) and Mel (90 L, 1.45 nmol). The mixture
was stirred at it for 2 h. DMF was then evaporated 15

under high vacuum The residue was suspended in Et CAc
Compourgh@4:t the sahitiod afiesidf 23 inePMH (66f mL)Twes freated adth Gea€0s (451 mg, 1.38

mmot) arﬂhol(/\@le(@@) %Lfi‘t P85 i IT‘ﬁé eﬁHli]r‘er\'/a%%rtl rQJ] aglf( £dr B, TR# @%ﬁth ﬁ}aporated

romat ogr aphy i ca héxanes
under hlgjhvﬁéum He 'esidee was sugiended %ﬂﬁcen@@wd wep(iitgpd g The filtrate
was conéer@itddt Fudher fniflédgion 2dT|)the %sﬁﬁle wﬁt?’ﬂgé?i él‘ﬂ‘bméi%bl)af (&ifka gel, 97:3

hexanesé:,_t%c)(ga&e 24}] as.cqgrll_é)si ongzl Nl\_ﬂRf(ﬁOO Mgz 8QPCI3)53—§45§%J 3 |415-Iz 2H), 3.56
~3.70 (nEMMB) .00 @43=3.dHAVbHY, 824 (dd Q) SCempond, 49; 524 fdd gk 16, 1.6Hz, 1H),

5.84 — 584? al'fg ﬂﬁp&qyz 45%‘(3'@6§,\%)?€1367g ? 550353' melz? (0. 05

P(o-tolyl)3 (4.5 ng, 0.015 mmol) and Et3N (0.1 nL) in

Compouﬁd % A%g%o%ﬁg‘bﬁ@&ﬁsg@? %Z{) hé’é( gggﬁggmﬁ\g)go?4 (9 05 g, 0.16 mmol),

nospher
Pd(OAG)aéb?dm t¢-007¢ mweb. Pénobd (b§ maﬁb@‘r&ammﬂ em:blEENh@H mL) in 3 mL

CH:CN \@éé:eﬂe@fe@ t¥RsfuRASRA atfbP é%%spﬁ@% fBIhSEh rﬂﬁé? Hélﬁg Y,‘@é“lecpﬁﬁ‘? &6 acetonitrile

hrough celite, rinsed w acetate
was remyef b QYERSFJRR (4501 o RS SRR HemAGHRSLAG T AR e mirecas passed

through el rissediwitinetvll BEaste. T EbnihieI§and [B¢brs IWefd W&hed with brine, dried

over so @H fsI g)%t %on réI qug?%%iesd? EF thpldnf%%apé\ 2{;]) g‘gat ogél%) h\xlth flash

chromat@gndaphyl(elhcia gal) 6:4' HexdiMR/ELOB0) tohbive 25BE1a3)0ldHes o076 BIR (400 MHz,

coc) &5 4o G P4 fo2 10 0hv 2 30005 = o, Snfifsr 2 9 iy 2050 373 9 -

6.4Hz, 2i), BHiA, (d2Hy 6.0kiz62HY, 4 694$4)4H)55.233—6.2@.(291lﬁma.5ﬁ (H)J =@686iz, 1H), 7.16
() 30 (s, 2H), 7.19 (s, 1 H).

(s, 25, 7(E‘IPQI\}S W)zé%é’?)mzzzoﬁﬂmhayéﬁmnpound 26: A mixture of 25
(0.216 g, 0.31 mmol) and Pd/C (32 ng) in 6.3 nL Et OAc

cOmpoun@sze RYreixRes aaRks do 2ne gy, oamnﬁamheéﬂdﬁ]@be@,i%g 08,330 EtOAC was
I

e solution was t ssed
nycrogerRRy g e Ehl RIFEhr Rl PR ORE SPRBTIESS e ABRisddhrodsh celte,
the solidEv#3Agashed with @xia \HEOAc ¢NGEN tConibhtkdt EtOAD spluivnsieerd@olsentrated to

provide %Bo?s qplofl%?s‘ %l whlgmmwe(ds \%lg'ls ﬁﬁg\l\ﬂ d hou L%{:ﬁﬁg{% @OPMHZ, CDClg) 8=

0.071 (s122H), 0.91 &1 18), 138FH, 2H) 8758 () J 21d)4HZ2 288 2(64, (. 2H), Badkz) = 6.4Hz,
2H), 2.64 (t, 2H), 3.44 (t, J = 6.4Hz,
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WD 2009/ 016516 PCT/ | B2008/ 002869 56 2H), 3.54 - 3.67
(m 20H), 3.72 (t, J = 6.4Hz, 2H), 4.68 (s, 4H), 6.98
W@ 20092516 7. 10 (s, 1 H). EIMS mz 709.4 ([M +PCE]B2008/002869
Compound 27: To a solution of 26 fromthe previous
step in anhydrous THE (3 nmP§ was added 0.38 5 mL of 1
M sol ution of TBAF in THE at 0C. After stlrred at this
oH 5terrgerature for sat ur at ed aqueous HZI
), 38478 54 et o> ?%6 ﬁfﬁt‘tHZ&H)rH@%)&Hor @9&& 2@9<t7r%fb€5e ). EIMS m/z
709.4 ((Mp+NB).Et OAc (3 X 5 nL). Conbined organic |ayers were
washed with brine, dried over Na2SO4, and
concentrated. Further purification of the residue
Compouryi 27 Tl sessution ob 2ty tieepbrevipss step i glydro@STEF (3 mL) was added 0.38

mL of 1Mg3%ﬁ=;b|2/ %@’Dw f"%_?afz %ﬁ ﬁsrrpéogét élgsc’ ?etm%'e Jaturégbrwl\ﬁ?gtdﬂ%_ﬁd aqueous

NH,CI (22mé5§9 WeE, ad ed tq the pqzxtung; The)) mixire vast extracted BvithHEIOARH|3 X 5 mL).
Combined -obghnic RBydtd weie waida with Bénd, tdried weﬁNﬁzr%A, 2h coﬁjbeﬁﬂ'at%d Further

punflcatmgn[(ﬁ] gr{sslgued‘%ﬁﬁﬁpdg%gmat?ﬂ@pa§ (_(ﬁlhcg7ged 5Q§ WHZQIZI%OH) give 27 as
colorless O H)NMR $400i 1490 OLETl,) ise 1NN, 214, 248 ¢, JHe.43 EH) Qnsgwa% 7.2 Hz,

2H), 34290 <8 4k 23§ sp%{‘d teigmH); 3B ELY Q%ﬁ; P84 B2 4% 2 (s, 21,

7.16 (s, 1Sb|EIM§dn/at4806:([f\/t)*r+l\&m mn, and quenched with ice H20 (2
m.). The | ayers were separated and the aqueous | ayer
was further extracted with CH2Cl 2 (3x2 nmL). The
Compoundadfsi Thedioh@i (Pagner 8.18@ menalawasedissoliedtin BEMh@,4 wik). te solution was

cooled toWI°t NarlNptEstedt wit ek, 1¢ ‘(WP&Lmd st :%Phol) %Ham%ﬁ (z‘i'ar Le@ ééflﬁr%l) The mixture

provi ded as pal e ye
B e A O Gc
aqueous fayert weey fupthirickiraadd With CEL(D@(:&Q nL)6fhe c%n{lﬁr{ﬂdm)aye?sqwere washed

it vineCIROUEN S0, BSOS Pl P ORRE g il oo 2
as pale yeilduhead, chlﬁ)@aﬁ Y€edrimmediaBly tortod hext ateg withoit2@Hhey purlficatbn. EIMS m/z
637.2 (MARL). sequentially. The mixture was stirred under

argon at rt for 20 h. Then DVMF was renpoved with high
vacuum The residue was partitioned between DCM and

Compounied®ITo A RfiktlirB&f |@Eﬁﬁ1‘én&ﬁéﬁ(7%erﬁ@r@i@%mo-r)hﬁ‘ndai’é‘ﬁgr‘ﬁsprewous step in

r 25 her extracted wt
DMF (2. gc%%ﬁef%?eiﬁd%%y@ﬁm&@ SR eandk (80 74, A2 TPl geauentialy. The
mixture wWaNa2iBEd Jundanatgo At &rfor a0 e ThEk IOMF Q@Elr@rﬂo@d WiB€ high vacuum. The

residue M@%ﬂ@gg‘bbteﬁ{%\bldﬁ %‘SWS etl) &%HZ}E lg}r/efarg#bq sogggrq?qq( ghe aqueous layer

was furthep pxicacted| With PCH (B33 50l6. ppwmemaxzmms) were98ashbd with brine, dried
(Na2804)( [aMi c‘éh@e’ﬁ%@"ﬁun&?&é ﬁ[ﬂ’}é TRk 58\9 ﬁ%%}* %Hro%%@éé’ph@ (100:3,

tirred solution ester
DCM/CHq%| Broqui\ed'r?ﬁ:_ap}/@@q_ ygiow ql@silfkg solid. SEIM@‘) m;@aj_:{)QégﬁjQM] $N®F2CH;0H),

9935([M§I@|NaLﬂ:}Q]d)r()09&154([m_+N& 1 eq.) at rt, and the reaction
was nonitored by TLC After 5 h, the nixture guenched

with AcOH (0.014 nmol) and the vol atiles were
Compoungh@fpdoat stired sblutidtn of mpthyi és»‘.tedzdom 1f8 mgho.ofz airednog HEHIhMeOH H,0

3:1:1,0. @H)Lf‘wgéjg@degql\pégngedél Er?_’vil Gﬁﬁg ?Vl de t he @or@e{as qqgmtored by
TLC. Afteg Sdplthg mbgiure fquenshed 3dth (A (ﬁgQMOTl@lOB amhlﬂl@ valatilddGNere levBporated.
Further pL'IﬁfDed\er@siﬁfmﬁﬁatg&gpf( n §iiday ng QJCM Mg(%H 95:5) prowd?d the desired acid

i imet hl%Lam nopr opyl ) car as a cou
30. E'MSaIQ@rﬂ47(51([ ¥®) 0.0075 ol ) and NHS (0.74 mgy, O. 0065
nmol ) . The m xture was stirred at rt overnight, then

fi rough S
Compound :;J1 o a so up on ofgamdaSO &Bé mg, 0e 805 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 mmol). The mixture was stirred at rt overnight, then filtered through a small bed of
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WO 2009/ 016516 PCT/1B2008/ 002869 57 celite, washed
with DCM and concentrated to afford the desired
wWee@donets1id@1l. Further pruification by flash  PCT/1B2008/002869

chromat ogr aphy on silica gel (DCM MeCH = 100: 3)

provi ded the desired NHS edffer 31. EIMS mz 1022.5
([l\/]++Na) 5 Exanple 11 : huM/9 6 -

5-Bis-[(S)-2-eth | i dene- 7- met hoxy-1, 2, 3, 11a-
celite, wg%lepemghcp%hﬂ aﬁglcp@qe@ rgteé to afiord the desired product 31. Further pruification by

flash chrenbafbogfdphe 07 Gdica genDTNVEME0R-=8100: X HREd the UBQF&]WQ oWt 31. EIMS

X ugate 1.45 nL of a solution of huMy
m/“‘)z%é%/[m %at a concentration of 6.4 ng/nL in an aqueous

buffer containing 0.05 M potassi um phosphate and 0. 05

Examp_lévI SIl qd' u”h&l\r/]géjé' de gf%@ n@gég{zegh Zﬁ) %‘nge ?mett?ox{r-ql,z(,js,11a-tetrahydro-

exces
pyrrolo[241c{[3, 4EIEB¥@H{Z€EJ)1 520r@tihyleﬁ)ne}wlldéﬁeom-hewmmlma@ 3,11a

1.45 mL1A a solution of huMy9 6 antibody at a concentratlon of 6.4 mgl5mL in an aqueous buffer

dr.o- rroIo 2,1c] enzodi azepi n one-
containing 408 NG E5shih BSGEPN S 005l AR ARG YL, BTERIeg W1 2 7.5-f0l
molar egadser of r=org, 53X1ﬁmp Iseluflor rof dd-(E5-B)6-[e)ed-ai(E Ry idBRAYT - n%ﬂfd&y—1 2,3,11a-

B M AT TR TSGR N

hydroxysuegeinitriidyh estigrx frame exanpi¢ i 1 rie ddimethyl@oetaineiep €dDMALIrsect dhat the final

concentré@c?)a%?‘olﬂréwl\s/{ (‘r“ I | popﬁﬂﬁ%ﬂcﬁﬁ%@h@ﬁg{gzﬁpﬁeﬁ%%ﬁ YQ:ZO%, The reaction
mixture. {5, pTAgCRtTVORD tmesgUigr T S nE,  firated jayar VBlesOHYIAS kM (PVDF

Duraporé Hnlilé@@%&ﬁ‘@é@(ﬁ?%dj%a %e&zn 19 Q%Jﬁé de&waioor}ﬁép B&A8 gel fittration

equi l I brate gueous buffe

colurnn {Ffjggd nifH%O oty ﬁﬁﬁhﬁs&@gtoé t@tmé trﬂegd@e\awsbmewubéﬁied into an
aqueousititifier BontdiRihg TOY0UE 33hashhatd) 0. 1100W - LaRAERbAYS, E)/ Fags . MaSconjugated

oniony 2RI P, RSO ORIt S Y8R oo oo
HY Sartdiu8 WVBO2H0R) fto _nabldc qmdmg’at @.a Sma)ss_afyed_f inal conjugate is assayed
spectropﬁgtggﬂ%frfglgl n{né;?ﬁﬁr{ae{ %J}t?’én @'{egi?i%ﬁﬁgtaﬁ;‘\&%rgCJéte‘%Hwined for 4~(3,5-Bis-[(S)-2-
eth—(E)-yﬂde(r@-?fjmgth@xY 68)3, Pla-tgipahydro- pyrrolo[2 1c][1 4]benzodiazepin 5-one-8-

yloxymef?'ngrlﬁ‘I pﬁ@ox%&&ﬂﬁﬂ%c% F)@%@ér %]l’ fmf ) §m "and Fasong: = 1216% M em™)

rro iy o azep
and hUNYECE PRy | Gpen Q95BN . A6 waném'yi 5 d56-€8,5-Bis [(5) 2-eth-E)-
- Y/
ylidene éﬁg&%ﬁ\@z P8 tthyg%yggggéjkﬁ% %%%%%WGS Mie-s- 9%yr?xethyl]—

phenoka%tmb@ms%leszpei mPJe(cs?é@ BRtiboply )6 Makely wers lmked
yl i dene-7- met hoxy-1, 2, 3,11 a-tetrahydro-pyrrol o[ 2, I

Rl L TR L VAR ——

pyrrolo[2( ][ 6, 4fhphrddiazepines-bricrd@idxymeity Ephenmtyd-bifgryheddftigate
3.4 mL oéa(sgmﬁorﬁbfanBQ%tlg?agt g %@ce)‘l rétga%n(ﬁ 8 méﬂ%‘_hﬁ)éy a&Ue%uS bL]mler containing

dro

0.05M @}e[syunq M@ﬁ@ﬁﬂﬁ anepoh 'NBSW ghigridexighir8 ishipedtedohigna Byidld mplar excess
of a W¥l n@@nsHRBSE F 4a- (@—5 st [@‘:)@étHI(EP%thf\e I?H%‘llhoﬁpwzt@‘wa-tetrahydro-

oncentrati on queous
V"O'OI%{%{? éfbﬁﬂ%@i'a:f@pmé mep%v'a%n%ﬁmvm@@%wtymaw cﬁ\shmroxvsuccmlmldw
ester frcsmdaxumpléhhoml ORAPELdch that ttrliee&hﬁdcdblcbﬁltréiloﬁ drohwB4 86 mg/mL and

concem GHFESDWRIL e £519 15 20,5 158 j3 ki8R EDre s g 2troamempgrature for 3

h., filtratédeoven Mjltx®-HWo 45 L[ (RYDF Durapore Millipore #SLHV013SL) and then loaded on to

v zodi.azep
o SuperiT o 850l B NG BRI 1010 ol Gt 7400901
has beeesmmrskyomwuomm mtdlam qusshmﬁhr tdradining @.(10Nd| phosphate, 0.140 M
n 0 f n
sodium Eﬂ&fo% tpf-lﬁé {Shghﬁ c?lfjb@ﬁ’ed Eatg:o?)/ E%ﬁgﬂ'nn g%ﬁ'@% er%ﬁgx léacrtéoogaooled and
stlrred at roomtenperature for 3 h., filtrated over
MIlexR-HV 0.45 pM (PVDF Durapore M I i pore
#SLHV013SL) and then | oaded on to 35 a SuperdexTM 200
prep grade gel filtration colum (H | oadTM 16/ 60
CoI um GE# 17 1069- 01) that has been preV| ously

T 1 . o o T r r . NA PN R A
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sodi um chl oride, pH 6.5. The conjugated
anti body-containing fractions are coll ected, pooled
WQRWINGS2O09/ 016516 PCT/ 1 B2008/ 002869 58 concREGE/IB0esA02869
over Vivaspin 15R (10000 MACO HY Sartorius #VSO2HOR2)
to yield product (5 nL). TBBe final conjugate is
assayed spectrophotonetrically using the extinction
coefficients that were determ ned for
concentrated ver Blvgsp[lr( SR 2161200- \\WCOy HY Rarierids #8021302) 19 Zie®, raduct (5 mL).
The fi naﬁc&rﬁﬁqa?@)édé&at/ed Sﬁ)% troghc&ometrlcallr\,; qasmg the extl ctlon Goe ICl I;s that were

pyrrolof I azepi one-

2
determing@noxy) - fi?f yric acttP Freist(R)- Qe%tb'él?) W‘E?Jl%ﬁmeﬂ"%yg -tptrahydro-
lo[20 AzdaRBepn5= 6 t =
oo (%gao%r@n E 2225‘9650%'2%9 @Méhﬂ%&nggg?%@ég% 'fngﬂg'yesm e
9087 Mz.0mn3 and ppagenf T 2166 M h o) 39‘]’ inyRh @ntioqeyt (Fresoy =1 222,901 Wi -cm™). An
averaget et r ahydr o4 4gyr r ol 41i325 Bis- [(S)-2 eth (E)—yhdene—? -methoxy-1,2,3,11a-tetrahydro-

benzodi aze
pyrroloiZ, H{iﬁ&%°dﬁﬁ?w§”r°p%§-@9meﬂyg B ETLPUYt moisies bRfymolecule of
antibody((144 thgfgl/)mviere Wked. | | nked. 10 Exanple 13 hu2H11-
4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3,1l a-
tetrahydro- pyrrolo[2,1

Example:] [13 4] he rfw@tilﬂ 4z e ph-(3. B Bisr B) 2-gth-GRymiiderrey T-metiieand @3, 1 tadtetrahydro-
pyrrolo[Z}z/’{)cElé 4%@Hiddiﬁéﬁn-% -4te-8Ao yﬂ?h@ﬁéﬁ?b@t@ E«’:b%m]g;t o see WO

10101 ; reglstere under " t accessi on

3.45 ml of gisalutienraf gkt |l (sef Y“ﬁb&‘}ﬂ 10301 piesistrredby HRCEfunger the accession
number ngmssz)ranmbdmue@u.scéaﬂémrofsqnﬁ@rmmumgn Qqudbuffer contalnlng 0.05 M

potssof AR G e ot S DR L P o s of

10.5 gol ut Iaohuthxi of  4-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[24f ci[?ﬂfﬁ Elogl a[zéé)\ Brzorn%ltfb Ié)'(:s) mé h'yﬁi %H&o&y)rﬁhﬂ%xgc& I\?hy%’rc;)&succmlmldyl

ester froa] ?@nw]q,énlzém g@cpﬂ ﬂmgﬂm@%e%ogmyatlon of hu2zH11 is 4.3 mg/mL and the
concentrﬁﬁ&ﬂW'dM@ hﬁﬂ@’bﬁﬁférqybﬁ%' Thdfablid rﬁ&ﬂF@é&%H@& hﬂoﬂ?nq&lnperature for 3

r gm exanp DMA such

h, f"ffateéc?HEFeW'%tH\éH 4§ful\ﬂ1 m& DP@Pmed\ﬂli‘r'gWﬁL#S&hWOﬂ %%L) and then loaded on to
a Super&@m 204 btol Gr8d helhation cbh:ﬁmb(vfn&fd“"'l@/eéoé’aluﬁh@ls# 17-1069-01) that

v ek TS RS o el oA TR, St 0140
sodium dHidrideppHes. #Sﬂwed@ﬁja)ecaalﬁhbbhﬁﬁbﬁté]ﬁid@draﬁi’brts(lara(boﬂected pooled and

concen SRS SEINGEO B Lo ) oAl 1683468 Tl o 22 .

The finap cenjuastss Isyassqued sheciopkbtometdcaly usigetbe sextiudtibe rcoefficients that were

nt ai ni 0.010 . g .
determln‘éﬁl ori den&)Sr H 6. 5. M‘TEj@ ﬂé%gaettgééémg %Abeo—g%lt% 611i2h3 /1 g-tetrahydro
pyrro!o[ZfM&ﬁ]b@n%odaﬁzema&wr@c& waxyrrwmllemew> b@wm@n@r@e@w @S)féfr (6a1onm =
9087 MVbMa%Ha %28}5@ (lé%oﬂ)l Hﬁ? hhb%dﬁf\(;?' ,tméost&o M"em"). An

pr o dlct |naI conj

average} as s ay’éd spé t4r op h o"t Isr[@fq'%}h@yﬂée@%_é”@kfth}’rd t2.%hia-tetrahydro-
pyrrolo[2S ft?ﬁ Hjpehsthzebindt onees- ?Io I ?h t?lryl mOIetles or molecule of
-yl

antibody {1 éi‘lgé[ﬁ;) %éﬁﬁﬁ%r gltg[(z ) - hoxy-

c][1, 4]benzod|azep|n 5- one- 8-yl oxymet hyl ] - phenoxy) - but

Examid g RS e ELRE R T R T fizm i evanvero-

pyrrolo[2213§{ 1.3 Benaadiazapini5-onar8-ylaxyemeindl- pd)]bndky)zethoxy] ethoxy}-ethoxy)-propionyl
Comugatg (3 5 BIS [(S) 2-eth-(E)-ylidene-7-nmethoxy-1, 2, 3,11

8.2 mL gfya ﬁ@lumnzofﬂaws? & paithogy Git aZeprentstior ef 8-2ymgyniatanyaquegus buffer
containingemex ¥ NQ%gderyefﬂ%)Qﬁﬁe@é;zﬁéeN ﬂ&h%&hﬁorﬂf aC|§8-II§5E$)bQ@B M sodium

r i nke
chloride %n?% '{@p f@H %ﬁv@@ngteﬁ -ggetis_agid, Q(Dé)‘\J PH aéﬁéreertemmowﬁold molar
,2,3,11a-tetrahydro- pyrrolo[2,1
c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phenoxy) - eth
oxy] - et hoxy} - et hoxy) - propi onyl conjugate 35 8.2 nL of
a solution of huMy9-6 anti body at a concentration of
7 2 rTg/m_ |n ~an aqueous buffer ~cont ai n| ng O 05 M

~ N o
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chloride and 2 mM et hyl enedi am netetra-acetic acid

(EDTA) pH 8 is treated with a 10-fold nolar WO
WQeMINOE6616 PCT/ 1 B2008/ 002869 59 excess of aPdDIBR0ORK102869

sol ution of

3-(2-{2-[2-(3,5-Bis-[(S)-2-88t h-(E)-ylidene-7-nmethoxy-1

,2,3,11a- tetrahydro-pyrrolo[2, | c][1,4]

benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phenoxy) - et hoxy] - et
excess by 104t mﬁ;spmw @i D213, 6-B¢-K9)eR-etoy(Eyiciend-iinasthoxy-1,2,3,11a-

tetrahyd@®SiyProlofd, fil Qﬂ‘@ﬁﬁ&&il&'\/ﬁﬂ Fhk- §glﬁj&n'i§ﬁ\}l] ﬁh%ﬁo%/?] Qﬂ‘\loxyp]-ethox%} -ethoxy)-

trat
proplonig RO - R ESIE FromaarlE & BAE Byehnating B soBpentration
of huMYQtG rsr ed]gahL 200 reoh&siratied br BMAOH tBe Buffdr ik 12084, thePé8tion mixture is

stived i hoF{ERPHERIRACH T STEpeh urra AUkl S80S PP dargare Miipore
#SLSVO0R531t) ramtiiticem loadadnan {oHa ISnﬁd'HMWZ&OGﬁe@Qﬁadg@eﬁﬁ#ahon column (Hiload™
26160 COlimfOSEROD. 4 G RECHo gyely%g%% %u@ﬁﬂ%ﬁ i, %gloéqutgeus buffer
containing 98D h EsBhaEe0. 1601 1B, sodumecrmnp ugHt 88. Thei emiligated antibody-
contamlrfgoﬂfééﬁoﬂé e Eél%%fe'dogn?l@d eanﬁoédn‘éérﬁt%@e(d l;ﬁﬁ'w@t{{gﬁtraﬂ? (Uttracel 10k

ntrated ove ra-15 racel
Millporey WF%}@ YUHR 0 4)Predyicy i & d"ﬂaodlm firel mopnjugple s assayed

spectrophbtogietrizally] wsf e le&tnrﬁbﬁﬁ@h&@éﬁf iciSTRe that WEI'%‘He@éfﬁlHe’dqaﬂ 3 )22—{2 [2-(3,5-Bis-
i nc ci ents

[(S)-2- e’tfti1 zlJT-I)n dt he %)éfhfxx % 2%?13 ot% rahydro—pyrrolot[i1 s?c][1\I\I?benzoc?|azepm 5- oge-S-
yloxyme{h@lji}phfén@tyheﬂﬁ)(y]ﬂhodﬁ}mh&w)’rﬁltobmmm akid?mathfllester (e31e0m = 7566 M™ cm™

and stongﬁ %%Z%@%&%%Myﬁ!%@lghgc_i)g(s%wn gmﬁw'icm'S. An average of 4.80 3-

(2-{2-2-BEhBin{(8)-R-ath-(E)yiideret havetHox et szm)a-teﬂmwumm c acid

prrelof Y Do e SRR b s, oaR X yproviony

moieties pen maiepule Aﬁarﬁnbecﬂya@eMoﬂglmLBWee linked.
(2-{2-[2-(3,5-Bis-[(9)- 2 eth (E) yl i dene- 7- net hoxy-1, 2

, a-tetrahydro g
Examplg. {6 iSRG Fh P aHE- SbPoAgener o Aci fe-etranydro-

pyrrolo[20teyl Awehmddzeﬁhm)e-mbméumlphemyﬁéﬂhsmeﬁfoxﬂtétm&j Sropionyl
of antibody (3.44 ng/nL) were |inked

conjugatﬁ JHL1 -
13.2 mL3of (Rsql@ioh2f (8281 Blastll{o(d$)at 2- @nberitiatiory of dgnag/mMlnmatdroayuebus buffer

containin rﬁﬁigl éﬁ?@‘gb{ﬁe gr? 9%3 one- y%h%e%%h? i 3G ALHES) 08P sodium
chloride g RibXpnediarmipRipira-peefisiasity(EDTADPH 8dntreatdBwith giycadfiroband a 10-
fold mol§|0 le%és@ oo 16'82Mil sé![]ﬁdnb G\dX (Aho- —(@%@ ﬂ% - -?tl'fl\)[E) Qlflde‘}\e77—methoxy-

an agueous cont al ni n
1.2,3 11‘N-e(trf W@PW@@?H?M 4]p| per Q?“zﬁ’@LaF\FWE5@ﬂPr§rV€§<MW?3‘Mﬂ -ehenoxy)-ethoxyl-
ethoxy} éthE@E—SboploﬁlcCﬁi:ld\A\lswdtoW@ucelhinﬁdyl 68teﬁﬂ6m2e>d§Mple 3 in DMA such that the

il o B o D b s 0% and

concentrgfiorpof TIVA imftive ;bgffertls 80%0The reaction mixture is stirred at room temperature for 3

h., flltrat% é\?eé{lvﬂe[xa Ve r%gbk(%?éoo$wg g#ﬂﬁ\%%%%l‘) am:“ ﬁ1 )fd/a'ded ontoa

Superde&er%l@cnrmeqadeu g6 f@iraéloacylumwm 26/A0 Enloxny) GEX HOAPT 1-01) that has
been pre@ﬁdﬁ@l&ﬂéﬁunﬁ%r&‘é&ﬁ)’(o @ﬁ %Qhéﬁﬂs%uﬁ&‘ c%nﬁl' AT%qdd Bﬁﬁ%ﬁbwﬁ% ®140 M sodium

ter from exanp
chloride, d?h‘c &t r Abe o‘PP"&\gaW‘GZ ANbqdy-cantaing_ fraelione eaer gollestedof pooled and

concentrg{emméumtcoh muﬁréws Wfrééﬁl 10R Nm%@ﬁtdmgmﬁ{w AbIb PRocRkt (3.6 mL).
e rea I oNn mMm X r

The naE Eohiydhie J 2cRaustl PRtEp A O e rely BggR, exinipp cqpdgents that were
determineder Mfdrl ex R3J2- {Er[M:XSQBBH(S)tBﬁapQE)QyII%dé T-pREdxy-1,2,3 11a-tetrahydro-

oo ARy ATk AT ) o

Col um 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

conj ugat ed anti body-contai ning fractions are

coI | ect ed pool ed and concentrat ed over Am con

- A - 11 I~ 7\ A NS AN L B 1
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determ ned for
3-(2-{2-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nmet hoxy-1
W0 2009/01651@- t et r ahydro- pyrrolo[2,1 PCT/IB2008/002869
c] [ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] - phenoxy) -eth
oxy] - et hoxy} - et hoxy) - pr opi 66 ¢ WO 2009/ 016516
PCT/ 1 B2008/ 002869 60 acid nethyl ester (E318nm = 7566
M1 cml and 628onm = 7078 M'1 cm 1) and hu2H11
acid metfafhast@b@;«gr(nezwﬁrm Lembend 880 7078 M gm )mnddwahiagantody (szsonm =

208,380 4M98cm™).  An guerage of 408 32235 Biel(S)-2-6th-(E)- lidene-7-methoxy-
ene nmet hoxy-

1.2,3 11a1te§atyd_r[o_tpygc4cg% ﬂghwp@zawp;qwrb? -%—yYoxymethyl] phenoxy) -ethoxy)-
ethoxy}-etidx})-grbbieny asbicize peﬂn&emof&nﬂb@yXMBB g/t yolge aged: et h
oxy] - ethoxy}-ethoxy)-propionyl noieties per nolecul e
of antibody (1.33 ng/nL) were linked. 5 Exanple 16 :
Exampleh UBH1 1 hu2H11- 6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo

[2,1c][1 4?bééo§|agép§n Blonb- 8%1&&?15&@ %ﬂyﬂ%ﬁﬁ SFLaRYatd 2: 3, 1la-

yrr ol
0.95 mL @éﬁz%’“ﬁﬂ @@BmHIZ@ibﬁ@ﬂbsdx/ pbﬁm@w?]lorpﬁfe%nyg/wéxn mnaeygpus buffer
contammg QY3 PP RadilPP pﬁ@spﬁéte %na@ 34 MOgbaRim Bm&fdiblp@@hé b@geéd JHith a 8-fold

concent 1on O n_a
molar ©XEERG o i 0. 08 APHBIACE by RS A BTSSR o123, 11
tetrahydre-@gliroion ¢2h elj1i,4]e behkddidzepitsemieetlylokyimetiaylHhemdhexiPynoic  acid N-

hydroxys@?%@&%&é«?sgérﬁzog e%nég%g tr\[_i@/ll/lﬁosugl&e jch%pt?_%&jg?lhcg)r(\gle_niraﬁoréofl 25!11 is25
mg/mL. an@tthaﬁ:grﬁemtca@yn obPWIA iR tﬂe:ptﬂf[e,rxﬁ] 20 %. The reaction mixture is stir_red at room
temperatgr%qépﬁa%ﬁrg{e@ o'i_’/elolmﬁe@' I¥V @%W QwéI%F PP%E]X e)Mln i:ﬁ@?ﬁﬁgb%su and

roxysuccrnimi dyl
then Ioadavmrst@cansumden @09 presl gradshee fittration oplumn (Huaaﬁl 16/60 golimn GE#

17-1069- GW fﬂat 34 AR sens&N %é&lhk%‘te@fmt@'\@n iuidie el @ontaming00.010 M

% he reaction m xture is stirred at room

phosphaieg ﬁpﬁoawu?@'% chigrige, pH 6% (TheetPniigated\antibrdyreanipining fraggons are

collected( IEB&E M@meérﬂrawdl dvemmoﬁahdd\mm&c)sl eokd\mmgo:bhwlrcsmoge) to yield
er dexTM 200, pre

product ](% I"g[ Q@'het Qﬁﬁ u(gg}'ﬁ gaaslswa% /S@B&@F\gﬁﬁﬂ %@gly using the extinction
coefficiertd - 1!@369 ikt tdettminas Berers-(3;BBisq(8)2yeteqEllitbneal-attiony-0,2,3,11a-

tetrahydr@%g%%lge%%%mj Hf E%‘nzo%é?_%p@‘u E %ﬁgiloq% ag%ﬂﬂ%%%& %—ynglc ac(:?d methyl

ester (ss@t 135604 C omt' and isng = =f194t4 Mo é)ramd fe@HH ¢ entiddy foahed 208,380 M

Tom™). Aﬁ”ﬁ:l | C&”ﬁi@égg fgéég(s A ﬁmo(ﬁ gﬂotelﬁ b’&{yﬁ%@ l11&9#rahydro —pyiTolo

[2,1¢][1.4]i ﬁanzqgimpmg&t@er%yl@ymyvﬂ-pbpre@thaxpﬁamOMMolem Iger molecule  of

antibodyg@hé‘%g'hﬂl?)v@?éhﬁkéﬁ' on 20 coefficients that were
etermned f

6-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1, 2,3, 1la-
Exampld € { @P/08-NHB)Stoek Solufiord P}éphrélt]on

sotutions i EHATRE CagpdPe P ¥ Sigifets TSNP 4RA0E 5K bied on a

moleculat QvEight BF T8T8&) irmbblAhTR¢Sbchisbiutimdis {s6BdmpectrdpbBioB@fichlly using a

referenc%8%%?@%6%F%§6&§erﬂfﬁﬁé§?%m"ésé’ﬁ’e 137'\{lhoxy 1,2,3,Ila-

tetrahydro-pyrrolo [2,1c][1,4]

E 1 Zlﬂﬁh Ze[plg®- one- 8-yl oxymet hyl | - phenyl ) - hex- 5- ynoyl
'ﬂp_rgletl es Eerl:n(r)ml ecul e of 25 antibody (0,48 ng/nL

huMyS-6,gntigogy fhrikindssiethe (G233 2ntigenHs gelenied f&: eopivagisin afiFGP derivatives. A
solution bY IRIMA0SE érﬁ’cfﬂ)o@;ﬁbw b&ﬁéntﬁéftloh 65 GRyHR A aduReuUNBuEY ceMitaining 0.05 M

N-ehyeive iR aBngt 2isthengslgio spROHER et SRcgresipmineteta-

acetic atid (mayelesmes:tréaxsmmmnate fomaiﬂo}ertéidc@ af a3dlution of IGP-08-NHS

(compoJ(@é?dﬁ%&%ﬂ@g%ﬁﬁbl&l&nsugﬁ FrEX{h%'qng wg%eta rm negD@éﬁﬁg bUfer is 20%.
huMy9-6 anti body that binds to the CD33 antigen is
sel ected for conjugation of PBD derivatives. A
sol ution of huMy9-6 anti body at a concentration of 5
ng/ mL i n an aqueous buffer containing 0.05 M 35
N-(2 hydroxyet hyI) p| pera2| ne- N 2 et hanesul f oni c aci d

1IN\
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acetic acid (EDTA), pH8 is treated with a 6-fold
nol ar excess of a solution of 1GP-08-NHS (conpound 10
woborexsaspé e 8) in DVA such that the final concROI/IESH92869

of DMA in the buffer is 20% W) 2009/ 016516
PCT/ | B2008/ 002869 61 The Pdaction nmixture is stirred
at roomtenperature for 120 mn. and then | oaded on to

Th a Sephadex = &5 gel filtrati (fun ol um (H PrepTM 26/ 10

o reacor R 5oH Al RS eTPeiRbis 16 120 e Biafed on to & Sephadex

G25 gel pitteation Usliymre @HiFrédIM a262th iDREAltIRN Calyen GE#OYT-5887-01) that has been

e Al ni .0 sodi,um citrate 5 M sodj ym .
previousi] HAlAleA ol & adlepRE ol ool Qo W SaflbClfptp M souium
chloride, faHa®6i dhe canjpgatet! |anitibasky-canidinngoirantions ags edligetdd mnddwoted to yield

Lo i . . . '
k. T8 RERASARATE S P So A A Bite SRBLP R gy o
citrate, 0439 M sedium ehlorige, PHI3-3 tesfurther puiipvithe progueti Te fingbconjugate is assayed
spectropm&ﬁétﬁ&allﬁ;g&&\gf thaadxtiftidh Wdatitiehs tASSWYRJdetermined for compound 8 of

pectr gnetyically using,theg extinction
oxample 33517 BRUNNG Thot e GEA N oG aF PULSHB GRS (Gspom = 206,460

M em™). exraage £y eBof(468 PBD-mBIk3iedMContpund 9a @xaRBe 87 pér $hdleMild of antibody
were link&d™ 1) and huMy9-6 anti body (6280nm = 206, 460

R cm''). An average of 4.5 PBD nol ecul es (Conpound 9

of exanple 8) per nolecule of antibody 10 were

Examplé :19&‘“9%4-!5?5%1" e 19: huB4-1GP-08 Hu-Anti-B4 anti body
t binds to the CD19 antigen preferentially

Hu-Anti-Bé ghtibedie dha@nbindte tos ther GBE9 @ntigenupraferenfialih sxesser| @ the surface of

human ly@@h6ish @diis i9 sele Bl fiabhjoghtieh oFBED defivatiddd. MesdIutibn of huB4 antibody at
anti bo a concentration o

o},utl 041 of huB4 gﬁ at 15, f 8
a concerigii of & mafmia e ALHaF LT SR (5 6 BaieRtB PaesShale 0.05 M
sodium chloeigpbad 2,mN.ciyldvietiadinststakdcotd akd EDITA, piVI7.1 is treated with a 5-fold

o RSS2 2 AP Ui o
such thaf t_@’ﬁl@?ﬁ CWH(FGWW nthe buffscds@l%. Ble n'eac_:tion mixture is stirred at room
temperatdie ol F¥! AfrelAR lﬂ@lb% otnf]feécgu%é%ﬁ&déﬁé%%é%@#iﬁrgtion column (NAP™

concentration o er 1s
Columns; GE# {17 9§5%i0721 hakhassbeeninreviqysiitequibisted: intemsraqugpys hudfer containing
0.010 M Q?sitﬂfhél{a,_ @ngb h/{“ﬁi&lidn@@l\ﬂgﬁhﬁ)gg%&la h§%@|h]@é’éiid %ﬁggygbonéazining fractions
I r I on CO ums, \ -Uooc -
are collegti, e anolEB Ml Bopbitol OF RARQ SR 18 VB OUATBGh gt the same
elution bbftdrf(@01@ éhplassphate, 0040 Msddiyrh eliphdd, H 6.5 &0fulvh&rggirifythe product.
) T , by ontain
e e Byl e rolEp AP BE bR BT P vt v
determingth orpvoipednd &nefl ex. i8s(egth &l YBEAVOer narght.sagai7a8 tMT ber™) and huB4

ooy 0, - SDIDHONEBHY oo L LR RSNk Bop o o orcxamoie
per molepyle diantibodywerefinked. conj ugate i s assayed
spectrophotonetrically using the extinction
coefficients that were 25 determ ned for conpound 8 of

Example,20: I@P-(18NHP StopkPplyfion Rigparatinn 6280 = 7743 M'1 cm)
Solution®sFdGPLIBANHS Nédriilid 66 2B EMpTe 28)2ard Bfhdbhresito 4 0.0882 M stock based

on a moSEH ARt 2T BRATE i eeR s TARDS oo S B ety using
a referenc&RxthatidHDeficlakddioimitddan 3B0 apas.af+ 98730 S@t'yt i ons of
| GP- 13- NHS (conpound 31 of exanple 10) are made fresh

to a 0.0062 M stock based on a nolecul ar wei ght of
Examplel 2R huZHi hI@RA3 The stock solution is assayed

LGa) i ng. f | DGO
rzri S0h SRRBLASE EERCAN 4RbA9) BHFUSHRRGEY i Boruaties
solution efhupH 1 ERaRsIdy ap @:coneshiztion @i mg/NB5IntAn4quEowmbbufieo dgntaining 0.05 M
Nl Bt Ao NI SFAREBNE AR B8 STl Uggpminetere

anti body at a concentration of 5 ng/nL in an aqueous
buffer containing 0.05 M
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N- ( 2- hydr oxyet hyl ) - pi per azi ne-N - 2- et hanesul foni c acid
(HEPES) and 2 mM et hyl enedi am netetra WO 2009/ 016516
weEALBA0O8/ 002869 62 acetic acid (EDTA), pH BCT/832008/002869
treated with a 8-fold nolar excess of a solution of
| GP-13-NHS  (conpound 31 off2exanpl e 10) in DVA such
that the final concentration of DMA in the buffer is
15% The reaction mxture is stirred at room

acetic agig {FRTAL LR+ B I§r tragied with. 2 fHigld: meler |¥eRRsdofoR oltign of IGP-13-NHS
(compoufs€ B @ﬂ%mpﬁ&ﬁo)gﬁ‘ DMA sdchakdt@re Ml soRtehtttiBh @PDMAZR IHeDbuffer is 15%.

The reacﬁe rémvétbrg %ys Er&alqt rm{eérgne?%?ré fOl? 2&&8@;:—%& %ﬁ? fcggeg on to a Sephadex
G25 gelcfiindtannecahgnrd .(BiPrép ™8 omlmnllaslaltlag € ollnrl AN 3&5687}01) that has been

previouslﬂ‘gqﬁ[hbr%%d IRE' én g eé@?eb&ﬂgﬂﬁﬁ%péﬁﬁ%g%ﬁ iol\?%lg}éllug'no& rgljenb Q?S M sodium

Ions are CO

chloride, Ttk 5o dhe dcositiapied angbefiysdoptainingoiiestiany laie a@@pﬁétandh@ooled to yield
product. W@%o@ll&&”sén@iﬁlehé'fdfewzeé %v@r%ngm S8 Me Sdrhd @Fuﬁon Burted 0.0 M sodium

o further puri

citrate, Oﬂpé%qulunj-ﬁl@oqlqem BF' %@ﬁ? h@igtarepqr@l the Q;ﬂgigat TXe fi rI?aI conjugate is assayed
spectropﬁcﬁtemtafn%]lyo.tsﬂ@?m{el axtthdtion Wekfigiehts @h#tXidre Uetediined for compound 29 of

crampSHLLLE4 B FELaPLE SR, B8 DY SRS 2L, - res

MTem™). I\An’lamg)e adrd PBI2 niclecalesi(Oodyound 23 i examiad 30625 molecule of antlbody
;lecni1l). An average of 4.7 PBD nol ecul es (Conpound 31

Oof " exanpl e 10) per nol ecul e of antibody were |inked.

Exanpl e 22: Bi ndi ng Assay 15 The rel ative bindi ng

Examméﬂi{lghmr%SAéga t he antl B4 anti body and its tormyrryci n
ate on antl expressing Ranps cells is

The relafigs BiTFNA @ISR o (ANiioHoatPAve A0 48 doHSWEYEN Fpigugate on antgen
expreSSIﬁg’lethOQ&elféWBMﬁhéd ush % HgRéReARbd3aN @8sA/N Thd astiboaj-tomaymycin

ti f 10-7 M dd
conjugatg SR pfeh, SRGS ALREURP Gpiientathng of o AT el H6ia0genTa 8 el round
bottom pletes adnddtitrai¢d assimgs 8-fdlth aderibilh difudions @o dthpl thesd ese fduplicedeshfor each

concentrgf?cﬂ'nc %\%ﬁ‘l‘[ @t ée‘ﬂg ar%aﬂgé? %?|5|0‘°006rc%l19%gle %eﬁ‘tto %%quqpellcc%n a‘?’nmg various

contar ni
concentr@’@m@aﬁtheaﬁr\hmﬁb' afcopigatanas \M@b@s ‘r@rconfm\ JV\@@atTéle Rigfes\aielincubated on

ice for 33r§)quo AG8 e QhcubBlidrs Fermetl'fél &S $h MeSldtd %\’@Wa%oo Bnd 'acfﬁlorescence
hours. After I ncubat i on Eerlo

ells
labeled steﬁgndﬁryaqrgl advethaRIpds O ananize (gl dike kB, 'F ﬁﬁ‘éﬁdeénd the plates are
incubate@ Wpﬂh‘kglffry)_naéﬁ grh@ci)}étééla’fe visREs a?eﬂn aﬁéﬂtﬁ@m&ﬁﬁlohqﬁn?di,ldﬁ? the cells
nti - | ed . a es are . incuba or, 1 .
are ﬁxecﬁg{lﬂ 1%>n1’0{n&aZQe%¥ﬁ%(gB §a§oglgloge‘gp%£@ﬁeesae%c§dp (P4 twgﬁ ‘?Hbe blates is read

using a BexterbRickiosongekC3Calibanfudréssene drmlyzar ®afa a«ed)lmieti hasla%ercent of the

maximur&gpﬁ%)%ﬁ%gﬁéiﬁéfgétﬂ{e gFg'rhgg gog%ﬁtrgéo“% § ?‘Sr éc&;l@%l S 0N

FACSCal i bur fl uorescence anal yzer. Data are plotted as

Examplé Re'ifi etroOhotehby Wlsaym.&tw% Q’%ﬁl%pﬁﬁcﬂbﬁahi?&ﬂ/eabr tthRaymycin
est _concentration of antibody of conjugate.
derlvatl\g((gqpé

wgatessvigblitn s pot ency and specificity of
General batayhpbeluse@r i vati ve or torrayrrym n der| vative

Samples é)fnfjr eggrfqurgécwb erf"Ph‘éé/ ?atﬁgy%w darévla Wr@.@o&ogr% adIded tt)o a 96-well
flat bottanuatelisaye: cuitucéeplateeetndvtératﬁdrqsu@aﬁteeaIadﬂetmddemblmg)frem B EIM to 3x107

M. Antlgreﬁ ?Bmﬁh@ Jﬁrﬁﬁﬁ%(l)l% gﬁ?ﬁgﬁeﬁ ll‘\Le i‘;vg rtnlﬂﬁ %llsa%g'\ﬂtdhéé g}tﬁg y«l%ﬁé @lgsuch a way

that theWnPreg'f@ﬁhcﬁ'@s’ﬁqu)eS thInQﬁ‘Chc‘érPQ sopeenipiiqrgion asek el Jiset g plates are

incubate@® B CAh 8n afERPnéR df B% @] b4 iayssuch a way that there
are triplicate sanples for each drug concentration for

each cell line. The plates are 35 incubated at 37C in
At the @iy at wnﬁabﬁloafpé%dcm ﬁlom theda¥azolilfn Fd2ge@NWSIts t(t‘-féz-methoxy-

I
mtrophev@Téj-g'ia-lre quﬁﬁﬁ;a%’%%ﬁ sulfophenyl) £-teetratz§l}urma%n%nlogo lurrr? 3%8 is added to each

were lin
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ni trophenyl)-3-(4-nitrophenyl)-5-(2, 4-di sul fophenyl)-2

-tetrazolium nonosodiumsalt) is added to each WO
wWQO@INE6616 PCT/ 1 B2008/ 002869 63 wel |, and tPeT/p2a0s®2869

are returned to the incubator for 2 hours. The

absorbance in each well of68he plates is then

nmeasured using the Ml ecul ar Devices plate reader at

450 nm Survi vi ng{ fraction of cells at each

4

well, andclhp plates Aeirelimed te diraipayRater fae? hoursi Tie absormire dheach well of the
plates is Mch MRbuFROusiy thEMdledultlr ©evicbs Yla®f rebB& £ WBD HANdur@NAly fraction of

ISR e P e

c_eI | lines were tested. Results are ill ustrated_ in
e cyold 8 87gb ooty Bl sp SR AS 2 o B0 B Bl vnton agans

MOLT-4, FalABs Hhe0/QCo HA6ATEE BoldRareed ¢all lipes werel tested. Reguilts are illustrated in
figures 1S£B2§ 8hgsb-vel | plates; PC-3 and SK- MEL-28 cells were
pl'ated at 2000 cells per well in 2 separate plates.
The test article(s) were added to give final
example€ 4G @M¥nogkhieigsgy O, 5x10"18, 5x10"12, 5x10"11,
5x10" 1 nd 5x10"9 M per well (or simlar dosage
=P ge pl ate. For exanple, when cells are
MDA-MBH Xt eetls werelpiated adB000 cells pef well 2 twibseparaie Aiwet!trlajes; $1C-3 and SK-
MEL-28 EJI‘IS m’e?éf)lafeg'yl’g cahs pgp\r/\]lblyﬁﬁaé %da?‘at?gg @ T %Qtearticle(s) were added
__appropriate wells to give the tjnal desired o
to give figa) somernirationsrpfiOn g1 0. sox19iie SKIGHA) 6T Lienhpii6F M tmer welb for similar
dosage @h§d)CloCedASpiaBIEFdMeldnfls amRnTBAS Wk Gfated 1€ 168, lanki Nl of a 2x
thereffore, ifferent dilutions of conjugate had to be i
concentrafiofof o teshednRUNY OF EpfiugaLs [s 3ddad to geAPPHPHREIVe]is do give the final
desired gohéeantrdtiornin @rmis MhglTakiagolaibn 37iGe itest Eﬁﬁzl% nisglelin le@atia medium as
the cell Hlﬂéﬂt %rgﬁgegrd?%‘;eﬁggmﬁhl?esg?ﬁcglgihgﬂl? rﬁﬁép@’%’g?"%‘%ﬁg?‘&‘&ﬁ{f rent cell line. The
plates areplaged in an ideupstor ot 37°Gars §%c@D4. Cell gesyth tstigor@ored and’ when cells in the
0" (contrel e ﬁ%ﬁ%&“*é??#@%%”ﬁ%ﬁﬁ%@ﬁ%?ﬁﬁ%hﬁv o] 27 et TetE el nes, the
supernataifavas figatoMed B BspRieHen- dihedellswewavashge once witls PRS (Rapsphate Buffer
Solution)V¥Hal tg@fsyr%brﬂaténtsésﬁiféféd. Alo 34cA L\)Affé‘u,/ %.@%?1 deP %ﬂ'tof Q/oﬂ%tcw@él violet/10%
, ed. e plates were incubated at room tenper re.
formatin B s ey Hin B Teee InSUbRIFh & At (AOSIRAF 1 LT fiutes. The
supernathiitewse b$grategisirethd wellkesashict I8 thingd with afistit&OH.@nend resm air dried.
ccalr_dried. nj [ | [ oun n -
Colomesﬁ\{\J ﬁ%erwglpw%rgl%éhﬁgé &Rd 'the %ﬁl%g i d:ol\g\)e\rﬁ\%s th \Aéasclr‘l é{o\%?%g/gl?gég Givided by

eneral

(=]
I'h eac ose
the numigEs of belomiesibdine 6 web kogive thej sunivirg fraetiondClo vialiiegiweee thle calculated
ﬂomthe?H%YiVing fraction. 1C50 values were then cal cul ated
romthe data. The conpounds and the conjugate
nol ecul es di sclosed in the exanpl es have shown an |1 C50

The comRUHEE BN the ABMudLE MhbigdidsS @isciedeal AShE dxaBiple@ShaAB0shown an ICs

wetween <" todgB oybREF ptent etit s Db oy dbesiatucs e yarious el
lines). 0 WU
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WO 2009/ 016516 PCT/ | B2008/ 00@869 66 CLAIMS 1. .
Conmpound of formula (1) : wUU W H X-An-T-Nn'-X

N-- H RRRL, R NYY | NRZo O(l) 5 wherein :
---- represents an optionaCLAIM8| e bond; represents

either a single bond or a double bond ; provided that
when represents a single bond, Uand U, the sane or

1qi 1 f epraprundiohipepeiadBat | y represent H, and Wand W,
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30

the sane or diffigrept, are 10 independemtly sel ected

fromthe group congl sti ngxRfrafXK, COOR,
OCOCR, - OCQNRR~~ra CYEN ¢” car bamats M10 and
Cl1l are a ft cycle, -N NHR, a
cyclic thi g%a Mrate~guch that Kio aré a part
of the cycle, -SH -SR -SOR -SOOR -8B -, - NRSOOR ,

-NRR , a cyclic amne such that N10 and 15 cl1lire a

par twhreinhe cycle, -NROR, -NRCOR, -N3, -CN, Hal, a

trialk tri ak [.um ; and when represents
ey P BRog Rk

a doub

are dbsent and Wand W

repr ese’nl;eplfés'gntl%%ghgja %l}ﬁ? Pygﬂd or a%?blub rb%nahe same or

di fferent "an

epen chaosen Trom H,

provided that when — represents a single bond, U and U, the same or
different, independently represent H, and W and W', the same or different, are
independently selected from the group consisting of -OH, -OR, -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, -8R, -SOR, -SOOR~S0; *, -NRSOOR’, -NRR’, a cyclic amine such that N10 and
C11 are a part of the cycle, -NROR’, -NRCOR’, ~N3;, -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’, CF3, 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
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.;

» X, X' are the same or different and independently chosen from one or more
~0O-, -&-, -NR-, «(C=0)-, -SO-, -S0,-:

* 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’, CF,, OR, SR,
SOR, SO:R, Aryl, Het, Alkyl, Alkenyl ;

=Y, Y are the same or different and independently chosen from H, OR ;
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hal i de or al kyl optionally substituted by one or nore
Hal, CN, NRR, CF3, OR aryl, Het, S(OqgR or Rl and

WERD0aNSKL' and R2' formtogether a doubl e bonRCT/IB2008/002869

containing group =B and =B' respectively ; B and B

are the sanme or different amgr i ndependently chosen

from Al kenyl being 25 optionally substituted by one

or nore Hal, CN, NRR, CF3, OR SR SOR SX2R, Aryl,

Het , = ®ris BNEBndr 8'4 toetl-meamerednargx pyroaligt, detsrocyiic, Xetaraaryl or a

the GRAE P rbréiil'c%éoe Eﬁgt ea&ﬂ"gbﬂg es?@g_'t%ﬁ@& l Yo oéregage[ RB\-cleavable

one or nore
A, Ainkg® andeop§enally subsiitutecbyane ahmofenefdiabn@nRR, CFs, R, OR,
chossoRforr@mzp@I kyl or Alkenyl, 30 each being
optlonaII)é su % tut%ﬁ&g one or nore Hal, CN, NRR,
pal o enig y Het, Alkyl, Al kenyl :
Y, Yiqmroeihe;same or dlfferent and independently

chosef, ¥ 8 el a0R00% RAGRISLTHL BAORAIEG0, o, e
het ebeingy optiopallyraubetitatad Yy Hal, GN, COQEaCOOR, tQQN\‘le,e@ONRR’ NRR',

al kybps,ﬁa@h ggpngospyk)g{,,l Lyt ed by one or nore
non-cleavable i er (s) and optionally substituted by

one or nore of HaI CN, NRR CF3, R OR, SOR or SC2R

; g or Mhe rbharrﬁébé@hcéﬂ %Jebﬁb@msalts?r ﬁycﬁat@é d&r hyg&itei%lo 'salts, the
or qu nt and i ndependen

O e aortiie B Siafi Bruckires o i) Roptrs, s giaen Al ﬁteyeomers or
subse¢nantioreers o sdithbomidhindCOOH, COOR, CONHR, CONRR ,

NRR, CF3, R OR SOR SR, Aryl, Het. 10 or the
phar maceut i cal | y acceptable salts, hydrates or

-y dr @erapousdiof rmuladl’) : pol ynor phi ¢ crystal | i ne

structures or opt‘;\,cal i soners, racenates,
di astereoners op, seganti OWTSAnQ(f i

i M=cgmrpound. 15 2.
Conpound of ,{1or a \ owou H\ R< An- T- Nn'
-X NHRL/ (/RR} R2 Y Yy Q Ry) wherein

Tis -NR or a4to 10- rrenbered arlyl , cycl oal kyl ,
heterocyclic, heteroaryl or a |inear or bragighed
al ky\khe‘éEﬂCh bei ng substituted by one or nore |inker(s)
of formula 20 -G D (2)pC(=0-Z"R' and optionally
subst iNtigt¥@- Byadhte H-meperedfarpakyclaaikyl, MRRrocyclic, heteroaryl or a

linear or branched alkyl, each being substituted by one or more linker(s) of formula
~G-D-(Z),C(=0)-Z’'R” and optionally substituted by one or more of Hal, CN, NRR/,
CFs;, R, OR, SOR or SO.R. ;

* G is a single, a double or a triple bond, —O-, -S- or —-NR-;

= D is a single bond or —E-, -E-NR-, -E-NR-F-, -E-O-, -E-O-F-, -E-NR-CO-,
-E-CONR-, -E-NR-CO-F-, -E-CO-NR-F-, -E-CO-, -CO-E-, -E-CO-F, -E-S-, -E-S-F-,
-E-NR-CS-, -E-CS-NR-, -E-NR-CS-F-, -E-CS-NR-F- ;

= E and F are the same or different and are independently chosen from linear or
branched —(OCH,CH2)AYI(OCHCHy);-, -Alkyl(OCH2CHo)-Alkyl-, (OCH,CH,);-,
-(OCH:CHy)Cycloalkyl(OCH;CHy);-, ~(OCH,CH,)Heterocyclic(OCH,CHy);-,

~(OCH CH2)Aryl(OCH2CHy)p, -(OCH,CHz)Heteroaryl(OCH,CH,);-,
~AlKyl-(OCH;CH,)Alkyl(OCH,CHy);, -Alkyl-(OCH,CH,);-,
-Alkyl-(OCH,CH,),Cycloalkyl(OCH,CH,);-,
-Alkyl(OCH,CHy)Heterocyclic(OCH;CHy);-, -Alkyl-(OCH,CH,)Aryl(OCH,CHy);-,
-Alkyl(OCH,CHy)iHeteroaryl(OCH,CHy)-, -Cycloalkyl-Alkyl-, -Alkyl-Cycloalkyl-,
-Heterocyclic-Alkyl-, -Alkyl-Heterocyclic-, -Alkyl-Aryl-, -Aryl-Alkyl-,
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CF3, R OR SOR or SR ; Gis a single, a double or
atriple bond, -0-, -S or -NR-; Dis a single bond

WORre0BAN1654E- NR-, -E-NR-F-, -E-O, -E-OF-, -E- NRETB2008/002869

5.

-E-CONR-, -E-NR-COF-, -E-CONR-F-, -E-CO, -COE-,
-E-CO-F, -E-S-, -E-S-F-, 28.E-NR-CS, -E-CSNR,
-E-FNR-CS-F-, -E-CS-NR-F- ; E and F are the sane or
different and are i ndependent |y chosen fromlinear or
br arfdiétieteraardio.cHeterogriykyBeH2 CH2) | -
- Al Ky b ilalal ior Hlfident are- lﬁ%lg(ih’la)lhdependér@dﬂﬁzﬁ)from 0, 1to
Cycl oal kyl (CI:HZCHZ)J -, -(0CH2
Het EQ%yCI [ c(OCH2CH2)J - (OCH2CH2) Aryl (OCH2CH2) j -

( (IIEIZEHZDneIabbEbr@&&MId(M@HZ@bB)a]kyI ABQ, hetdrkgryk béﬁk@@b@) aralkyl,

é}{/ﬁq %%%ral&%rkﬂ tﬁ&%ﬂbnally substituted by solubilizing

- AI RupciiaDsSieReHRY arrlop eatiaryssiifoic @mtp@ipyyic groups;

- Al Kyhs (gquQCHz) AryI (OCH2CH2)j -, - Al kyl (OCH2CHR) ;
Het er oar % q/cloalk | - Al kyl -,

- Al RYFE @5@! af Ryarbonyl coRiaiBing fpc be*/leR'yl -

- Al kyl - Hererepreysits & sin re:‘ﬁlokd'br-@-y-ls- NRAGKA - Al kyl -, WD

2009/ 016516 PCT/ | Het.eroarvl. -,
Pt er oo R r%rm@??% 05950 B, P B o
are integeng ambniah‘mpwuhedbyynehwene Hal, N, NRR, €ics, R, OR,

2000 ; r branched Al kyI cycl oal kyl ,
Aryl, hetée?rRzgilﬂ%2 A}ﬁaﬁgﬁoc yclyl, aral ky

cyck Bl RYL R2ZHRE Wo ¥ Y. IH/JY Br X, r?ét/é,r/bcw ;RamckW are as defined in
opt igRpahl y substituted by solubilizing functions such

as am no, ether, sulfonic and carboxylic groups;

pi sOor 1; -C( O) Z'R' is a carbonyl containing

. f unQoimpBuvhsiceding to claimg' of @ WhestiitVsand V¥ angthe sbioadr different and

epresents H, Al kyl,
q/c|abe1§1<“§7r°"wﬁr°€%%‘?%'?"&aw "or heterocyclic, each

bei ng optionally substituted by one or nore Hal,

! NRROISEQZ ﬁw %mﬁ to gg?nsYﬁ%th \Qfgytﬁe fc!'f@&nngfor%la (ﬁ§1

and R are as d@flmed in claiml. HCorrpound
according to ct. or O UEF Wear e t he
same or di FT .- NHCONH2,
-SMe. 4. Ca CCA havi ng
thefollovvlngfor la (Il) : W HWNXAN-T-An -X
NHHRL R © (I

Compound of formula:

#N o W
N : Y N

Y
0]

or
H, —N X-An-T-AT"-X' N‘—‘\16:
i o

wherein X, X', A, A, Y, Y, T, n, n’ are as defined as in claim 1 or 2.
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R2YY NR 20 00 (I'l') 5. Conpound of forrmula: HN
X-An-T-An'-X H NYYN OOor HNXAnT-Nn'"-X H
wORM9ININIR5 0 O wherein X, X, A A, Y, Y, TPCHIB208/002869
are as defined as in claiml or 2. WO 2009/016516
PCT/ 1 B2008/ 002869 69 6. Comggound according to any one
of the preceding clains wherein X=X . 7. Conpound
according to any one of the preceding clains wherein
6. X=X Gdtnpouhd &ccdiding tuamy oae obihdiprepeting amimowkereih X=X
precedi ng clains wherein A=A'". 9. Conpound accordi ng
to any one of the preceding clains wherein A=A =linear
7.uns ukrnapaund @dcaidiRg fo any®ng Of theprgseding clrinowbikraig X=X =thy
one of the preceding clains wherein Y=Y'. 11. Conpound
according to ang one of the precedjng clains wherein
8.y=y Qm’ﬂiyﬁ acquydingtaa0y o8 OF the PEIEAIRG CleinanwhereRd\Y- t he
preceding clainms wherein Tis a 4 to 10- 15 nenbered
aryl.or heteroaryl substitut by one. or nore of .said, .
0.1 niePRstRyERBGN, BiaR bhe o do PretRting, e SuikreiE A =tinear
of HaisubsONitedN®RYl, CF3, R, OR, SOR or SO02R  13.
Compound according to claim 12 wherein T is a phenyl
or pyridyl group. 20 14. Conpound according to any one
10:f  tFRMRRUBE @8eaiging fosnyenaueEiheipreceriag Iclaimewhergingf=Y'.
formula -GD (2P C(=0-Z2"R'" as defined in claim2.
15. ound according to aiml14 wherein Gjis a
1 nfr DG Gt NG 10 ATHaPs BT BogRGIIng Hairs Wherela Y=3;=0ATyL
-NR-. 25 16. Conpound according to claim 14 or 15,
ereln - [ Sj n -0- .. 17,  Conpound.
123 e iThegn aGyRi Be RO G oicaae B TG e 4 o 10-
bondnembergd apy! or- Eet@oaryBoubisgiutetb bp camedoratooy df sgidt limker(s) and
any ofendly sﬁbémg}édn%;ﬂo&eoor%re BhesIeeR, [BRRS cFER, gh'i SOR or SOR.

Conpoundsaccor to any one of claims 1%t
wherein E is linear or branched -Al kyl- or

13. Al kE&hpdfabidltording ® claim 12 wherein T is a phenyl or pyridyl group.

14. Compound according to any one of the preceding claims wherein the linker is of
formula ~G-D-(Z),-C(=0)-Z'R” as defined in claim 2.

15. Compound according to claim 14 wherein G is a single, a double or a triple bond
or —0O-, -S- or -NR-.

16. Compound according to claim 14 or 15, wherein - G is a single bond or —O-.

17. Compound according to claim 14, 15 or 16, wherein D is a single bond or —E- or
-E-O-.

18. Compound according to any one of claims 14 to 17, wherein D is —E-.

19. Compounds according to any one of claims 14 to 18 wherein E is linear or
branched —Alkyl- or ~Alk(OCH,CH,);-.

20. Compound according to any one of claims 14 to 19, wherein Z is linear or branched
—Alkyl-,
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20. Compound according to any one of clains 14 to 19,
wherein Z is linear or branched -Alkyl-. WO

WQOBINOBE616 PCT/ 1 B2008/ 002869 70 21. ConpounBCT/IB2008/002869

according to any one of clainms 14 to 20 wherein p is
0. 22. Conpound accordi ng to/Ganyone of clainms 14 to 21
wherein Z' is a single bond or O 5 23. Conpound
according to any one of clainms 14 to 22 wherein Z' is
O 24. Conmpound according to any one of clainms 14 to

2123 Vi@hRgIuRd BecordindtodnylonB 8pElaiRtfs 1415 20 Wﬂ@%ln &Iéorrpoun q

optional ly substituted heterocyclic.
according to any one of clainms 14 to 24 mhereln R' is

22 orCamhgophd accordin@toNingotecdftiaifngl 4 & DIUPhdleid & isERARLEYA or O.
according to any one of clainms 14 to 25 wherein -Z' R’
is -OH -Qalkyl 0 -ON 15 or 0 . 27. Conpound
235 c frampRynd eceanging teeanyfont loéclpimsciddd A whkaims isber ei n
the linker is chosen from
(CR13R14)t (CR15R16) u( OCH2CH2 %COZ R', 20
(CF&%'P@&‘;‘? @@9@1@.@9 Y ere HRE )mm'tqq% wherein R” is H or linear or

- ( CRit&théq LA dr=dRd Sl ShduR&) mt fig2) yCQOZ' R',
- (CRL3R14) t (NRL9CO) ( CRI5R16) u( OCH2CHR) yOZ' R,
- ( CRL3R14) t ( OCO) ( CR15R16) u( OCH2CH2) yCOZ' R,
25. ( CRAsRb4hd @COrditiRd RiE pne QCHERIMIS2MyICEE \H]ereﬁ?lﬁ?” is H or alkyl or a
_( CRL3R14) t ( CONRE9) ( CRL5R16) u( OCH2CH2) yOOZ' R,
- (CR13R14) t - phenyl¥ CR15R16) uCz' R*,
- (CRL3R14)t - f uryi CRI5R16), COZ' R',

|yl CO( CRI5R16) uCZ R,
(gﬁgﬁﬁ‘;‘{ gt?ﬁfa;gol)/yl ngcmsmzsij ucoz' R"
-(CR13R14) t - th| enyl CQ(CR15R16) uCz' R',

26: (% 9t 2 pera @n%éy&ég%ﬁ%ﬂ @Zwﬁemm _ZR” is —OH, -Oalkyl

(CR13 t - phenyl - QCQZ' R, WD 2009/ 016516
PCT/ | B2Q08/ 002869 71
-0

or o

27. Compound according to any one of the preceding claims wherein the linker is
chosen from:
«(CR13R14}(CR15R16)u.(OCH,CH,),COZ'R’,
-(CR13R14)(OCH2CH,),O(CR5R1),COZ'R”,
~(CR13R14)(CR17=CR1)(CR15R 16)y(OCH,CH,),COZ'R”,
~(CR13R14)(NR19CO)(CR15R16)(OCH,CH,),COZ'R”,
~(CR13R14){OCO)(CR15R16)u(OCH,CH,),COZ'R”,
-(CR13R14)(CO)(CR15R16),(OCH,CH,),COZ'R”,
~(CR13R14)(CONR16)(CR15R16)y(OCH2CH,),COZ'R”,
-(CR13R14)e-phenyl-CO(CR15R16)yCOZ'R”, -(CR13R 14)-furyl-CO(CR1sR15),COZ'R”,
-(CR43R14)r-0xazolyl-CO(CR5R 15),COZ'R”,
~(CR13R14)rthiazolyl-CO(CR5R6),COZ'R?,
-(CR13R14)rthienyl-CO(CR5R ) ,COZ'R’,
-(CR13R14)rimidazolyl-CO(CR5R6),COZ'R”,
-(CR13R14)piperazino-CO(CR15R5),COZ'R”,
-(CR43R14)rphenyl-QCOZR’,
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- (CR13R14)t - furyl - QCOZ' R',

-(CR13R14)t - oxazol yl - QCQZ' R",

WO LORBRI6N) t -t hi azol yi - QCQZ' R*, PCT/IB2008/002869

-(CR13R14)t-thi enyl - QCQZ' R
-(CR13R14) t -i mi dazol yl - QCOZ7R'
- (CR13R14) t - pi per azi no-

"o Ry DERD: %Sma@’az&ww%@‘:% "

- O( QM@@M@WQL@ZW BRERY @t@dﬂi}z R’

O g@iﬁ{%ﬁ) yl- Qg@ﬁj( gﬁ;\l’ pFQe aznno Q%g%{coz R

- O oxazol yl - QCOZR' 10 - Othlazolyl Q CZ' R,

o %‘?—@%‘F. EREROTBLHSECT T

M@R(smmg@mmu (OCH2CH2) yOOZ' R

OCCb&cﬁR;% r@bﬂgo %M@Bﬁ% (OCH2CH2)>’COZ R,
15 CH2 cQz' R

15 St A G IR (RS R
ocqa@nmuﬂoz@@%-mryl QCOXRr th@a.f_ﬂlwczm R,

p| pe am%ﬁ?’ e%d%g M%@SMG)U

(ocqumyl@@@wm -@OPEGRIGRCOZR’,

(CRL7= CR18)(CR15R16)u(OCH2CH2)yCOZ R,

c0NR12 CR13R14?Qt CRL5RL6) u Org) y OO
fﬁms@@& O Beit kP CORTENROY

-C&meqckyam 17E’CR18)(cﬁ%Ft Z%(MZMH@WE RR',

- SRR R R o (T B DB R o0z’ R

- NRIQC CRbBRI-QAGAIR]. SGL6)fury CQERSIHZ) mazo;&zoiyl QCOZR’,

N N %%}jﬁ@déﬁﬁ%ﬂ %%m%) Y5€8.iffdazoly-acozr,

( OCHRCPDjPECEINOFRCOZR’ - aiR19 CO( CR13R14) t

( CR17=CR18) ( CRL5R16) u ( OCH2CH2) yCQzZ' R
NRlQCO\IRlZ(CR13R14) CR15R1C73; OCH2CHR) yCOZ' R,
- NR1GPERuR: 9 € RrR3RIPTH-C R :8) ( CR15R16) u

(m&%@%(&w-mm&%g SUH.CIRE@HAR:

RIS R RN R e QMR SORRT ol yI - Q0z

hi enyl CI:OZ R', 35
- NRELC%B@hermI QO R -CEBREYHRICOZ'R” -CO-oxazolyl-QCOZ'R”,

ug%y?B@dz&? %%;%yl -QCOZR’, -CO-imidazoly-QCOZR’,

- NRl erazi no-
- Nm@@@psrq@@pr%%RQe@@ eridinodFQZ Bhenyl - QCOZ' R',
-NR19-furyl - QCQZ' R', -NR19-oxazol yl -QCQZ' R*, WO
2009/ 016516 PCT/ | B2008/ 002869 72
- NRT¥PR (R o PR B @EHCHREOZ R eny| - Qo' R

- NRINR s D (R Gt YK CRREG) ROCH,E MRk RRer azi no- QOZ' R,
- NRISRRIEIR S, R BRiRie). (OCH.CHALCOZR,
-NR1sCO(CR13R14)t (CR17=CR4g)(CR15R16)y (OCH.CH,),COZ'R”",
-NR19CONR12(CR13R14)((CR15R 1)y (OCH,CH,),COZ'R”,
-NR19CO NR12 (CR13R14)t (CR17=CR15)(CR15R 1)y (OCH,CH,),COZ'R”,

-NR19CO-phenyl-QCOZ'R”, -NR15CO-furyl-QCOZ'R”, -NR1sCO-0xazolyl-QCOZ'R”,

-NR1gCO-thiazolyl-QCOZ'R”, -NR4,CO-thienyl-QCOZ'R?”,
-NR1gCO-imidazolyl-QCOZ'R”, -NR1CO-morpholino-QCOZ'R”,
-NR19CO-piperazino-QCOZR”, -NR15CO-piperidino-QCOZ'R”,
-NR1g-phenyl-QCOZ'R”, -NR-furyl-QCOZ'R”, -NRg-0xazolyl-QCOZ'R’,
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- NR19CO- NR12- phenyl - QCOZ' R*,
- NR19CO- NR12- oxazol yl - QCCZ' R,

WO NROCEBINRL2- t hi azol yl - QCOZ' R, PCT/IB2008/002869

28.

_NRLICO NR12-t hi enyl - QOOZ' R
- NRL9CO- NR12- pi peri di no- QCOZ2R' ,
-S(O)q(CR13R14)t(CR15R16) (OCH2CHR) yOOZ' R,

e T

- Scmmgwemmeam RNRo-diPeritib-QCOZR?,

-S | BB, . ct |ink
or 2 e PRI MELMG R PR 1. 10
car Hd&g@@d\ﬂm{dnaza)lwb@wmyPW@C@W&@%hlwhﬁéozmt h2to
20 rQgRr&EbLg, __pﬁngngmg_wcgﬁ_e@xy units; R19 and R12 are

t [

he sanme or erent and are Ilnear al kyl, branched
al kyl or cyclic alkyl having fron1| to 10 carbon

at ong(o gCR%Rm{@q1g:z1e)§@@qzld_H edzaryl or heterocyclic,
Sl T e I PR LS

br an@h@umzmna@mkmommaﬂ g(ldmgmHl)y%oz R’ .C a-gkmmplﬁéreﬁiﬁo-;QCOZ’R”
R17 8. are H Xyl ;  gis 1 or2; uis an
I nt gﬁ@%ﬁg}%@ﬁﬁ?%b%)zgﬁd can also be 0 ; t is an
integer from1l to 10 and can also be 0 ; 25 vy is an
i nt g@efeifrom1 to 20 and can al so be 0. 28. Conpound
accor d| ng to claim?27 wherein said linker is chosen
from @ 15 ( 'S@?MUQK( GR15R1B§3( Givb @ Planchedz alkyl  having  from
- ( CRUBREdbb Qidmrtie) ¥y YdbRYRRHe) YKt ﬁacer wiR 2 to 20 repeating
-O(%%%Rl%/tzI 5R16) u( OCH2CH2) yCQZ' R* ;
e REAYY"\iR19CO) ( CR15R16) u( OCH2CH2) yCOZ' R
- ( C=B) ¢ rdRR3 Riistthe (aiRé DRl B renOahd? allellihg4e@IKYR branched alkyl or cyclic

ch@ﬁ%%%f é&zzaﬁgpn a%g %M% sﬁ'bst?tutgdl5 aryl or heterocyclic,

O(@Rc_lﬁmwptl t@@@)e(lesRla)ucoz R' ;

Pdmﬁiﬁ%q%%%3%aﬁe&rvnﬁ%%q%g ]a?eggiﬁ)ﬁ' a Iln:ear or branched

GD—a V@ ejn o carqqn apes o H

* R47 and Rygare H or alkyl ;

=qis0,10r2;

= u is an integer from 1 to 10 and can alsobe 0 ;
= {is an integer from 1 to 10 and can also be 0 ;
* y is an integer from 1 to 20 and can also be 0.

Compound according to claim 27 wherein said linker is chosen from:

¢ -(CR13R19{CR15R16).(OCH,CH,),COZR”";

* ~(CR13R14)(OCH2CH,),O(CR15R 1)y COZR" ;

* -O(CR13R14)(CR15R16).(OCH,CH,)yCOZ'R" ;

¢ -O(CR13R1)}(NR1sCO)CR15R16)e(OCH:CH;),COZR" -
* (C=C)-(CR13R14){(CR15R16)u(OCH2CH,),COZ'R" ;

e -O(CR13R14)COZ'R” ;

e -(OCH,CH,),COZ'R";

* -(C=C)~(CR13R1:4COZR";

* -O(CR13R14)(NR15CO)(CR15R16)y)COZ'R" ;

e <(CRzR14)}(OCH:CH;),COZR".



CMNYYN OO or GD(29p-C=0-Z2R" H, NOO
AL H NYYN5OO wherein: -GD(29p-C(=0-ZR
WO 200901¢8ed i ned in clains 2 or 14 to 28 ; M r BQT/EB008/(§2869
CH or N. 10 30. Conpound sel ect ed in the group
consi sting of :
4-(3,5-Bi s- [(S)-2-eth-(E)-yI|dene-7-nethoxy-1, 2,3, 11
a-tetrahydro-pyrrolo[ 2,1 c]
[ 1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl | - phenoxy) - but yr
29| ¢ @ongbound of formula :
4-(3,5-Bis-[(S)-2-eth-(E) -yl |Gq,queo(%){gathoxy 1,2,3,11

a-tetrahydro- pyrrolo[2,1

c][1, 4]benzod|%zep|n 5- one- '? oxynethx_] Qhenoxy) ace

tic acid 5 M

3-(2-{2-[2-(3 [ )-2-eth-(E)den- —tfet hoxy- 1

,2,3,11 a- tetrat o fpyrtolo[2,1Y l N

c][1, 4] benzodi azeps n- 5- one- 8-yl oxymet hyd | - phenoxy) - et h

oxy ethoxy} et hoxy)- propionic acid ;

6- ( M'5-Bi s- [(S)-2-eth-(E)-ylidene-7-nethoxy-1,2, 3,11

a- tetrahydro pyrrolo[2 1 c] [BP@fcE0-zr

benzodi azepi n- 5- one onxy yI] phenyl) hex- 5-ynoi c

acid ; 20 H,

3-(2-{2-[2-(2 BIS- -eNh- den ~\{-_ret hoxy- 1
,2,3,11 a-tetr dr ,Jolo[z 1

c][l 4] benzodi aze n 5- one- 8- onxyneth ] pyri di n-4-yl

oxy) - et hoxy] - et hox } et hoxy) - proplonlc acid ;

4- (@héreBis-[ (S)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3,11

a-tet I 8 RYIA!

o1 G SR S e dtnenin OPBR AR AR P by di - 4-y1

oxyY Nbrspseserés QUlQﬂN 25

N[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-nethoxy-1,2,3,1
a

30 g] [ ﬁ?%%r!a@?%%éﬁ%éh%l Qggldzih‘%lé’-nslsﬁwwynet hyl ] - phenoxy) - et h

-y4 {3 HXBIWSPX-bthS(EFﬁU&%DT Ehetr@f(?y fla3, 11a—tetrahydro—pyrrolo[2 1c)
ﬂ%%‘lzgd%@e #-%rfefz ¥I%>]y[nf¥1¥ phenoxyg butyrlc ac1 11a-tetr
*lre (35085 H 2P rih-(B)-YideneS7-ylethonrt?, Byhé-tqtrlalam;d ) - pr opanoi ¢
p?l%létz Ac]it %9&1&@&5 %Qnggﬁdxﬁégﬁﬁi&ggéﬁzaﬁ?? %%de 5- 0x0- 2
33(252-_[ (3 l?léi ﬁh%ﬁ@r(g)-wdppe 7-methoxy- ,2,3,11a- tetrahydro-

phreolap) [1el] 1pAlisemed iz pi-5 b B-ydxghinetE @ Pd RN Sy )bt Bth B2 thBS:
dﬁﬁéycgkﬂpoxy} et hoxy) et hoxy] - et hoxy}- et hoxy)-acetic
*(BREBIPUS 2ethE WienesT-mepxibe Ad tg-eaimeitchgimelors: B] ox0- 2 [14]
beRzodiaddpiras-bed-8-qbyeBylt-phbnyl)-hex-5-ynoic acid :
o 3~(2-{22-(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)-ethoxy]-ethoxy}-
ethoxy)-propionic acid ;
¢ 4-(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)-butyric acid ;
¢ N-[2-(3,5-Bis-[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1c][1,4]benzodiazepin-5-one-8-yloxymethyi}-phenoxy)-ethyl]-N-methyl-succinamic
acid ;
e 4-(3,5-Bis-[(S)-2-methylidene-7-methoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1¢][1,4]
benzodiazepin-5-one-8-yloxymethyl]-phenyl)-propanoic acid ;



10

15

20

25

30

35

5
benzo[e] pyrrol o[ 1, 2-a] [ 1, 4] di azepi n- 8-yl oxynet hyl ) - phe

Wmiopopisopoxy} - et hoxy) et hoxy] - et hoxy} - PCT/IB2008/002869

et hoxy) - propanoic acid ; as _well as the correspondi ng

N- hydr oxysucci ni nmidyl ester$4 10 or their

phar maceutically acceptable salts hydr ates, or

héqrg%ed salts,_or the é hIC cr stal line

Serigd @rad PEth B@E‘%@%ﬁ@m g 610X Aior T81itiabyiro-1H-

kiesznidpysrolo] It Ag]Hvadiazs pinel- Aol ee B alphichy D prope)aRéthoxystisoxy]Ethoxy}-
c&@q&g@g& .mol ecul e conprising one or nore tomaynycin
eri'vative(s) accordin 15 to any one of claims 1 to

*3G- Bt {2-8.§-§isi(T- ﬁl@@@xrgmtw@m 519?«?7@ Brigl 1adriighydro-1H-

teptd[€padoloy,2-aTpick]didegin-d- 6 SRy §-PiRsnli-preBdxy}- &Rexyﬁethoxy] -ethoxy)-

g&gyﬁgﬁkﬁmgg%gcule conprising one or nore tomaynycin

according to one of clains 1 to 30
covalently linked to a cell binding agent through the
|i nlgk gy agﬁle%mﬂ%oﬁ&mb tﬂﬁhyjd'rd%ﬁfccmmlﬁﬁ%stte@aywc' n
derivative conjugdte nolecule according to
claim 31l or 32 wherein said cell binding agent is

CEOsenhénf ﬁmrﬁiabélhleéilyesmébta@lef EASNBWErattls, an r@'ﬂidtéboﬁéﬂts or the
t ha SIt

nor RRNERreRisy utinine: 3ot 08 cr dpev omashd oF e GpHcar Romers
nol eanematss, diagerepmarsyor enfigioneed.| bi ndi ng nol ecul e or
substance. 34. A conjugate nol ecul e according to claim

31 to 33 wherein said cell binding agent is chosen

315 r oM FAPIEBIEIRRIECUM EQrBIRYisiNgseneceti mere itemaymyiciiodrrivetive(s) according

hunena@eensbt bBRE £8% 30 fcHehialJUiREd 3L RAHirRihg a°'derr‘lg| dptionally
chain odi e ragnents of anti bodi es such a

Fab""ﬁgﬁét'PE@b%?"ﬂ“ﬁﬂd F, interferons; peptides;
| ymphoki nes such as IL-2, IL-3, IL- 4, IL-6; hornones

sucﬁ c?) néqggt% cl)lgcme;r?RclnH El\{;r o r(ﬁglpc%sr el aey%i\{cg?%qrgatlve?s?Sa)cbording
hor itmmof Oﬁmﬂ 1 a(s3and\rabgélv|$nlfaddo agstl bmgmgsi;geglrtbmugh the linking

f t h EGF,
g oo G R P i e P T )

G- CSF, MCSF and GW CSF; vitamns, 35 such as folate

33 an d At donjughte fnﬁdlébulevgac&@ﬂ%/tg i @1 Bpﬁ WRERRARROA @J%dln65agent is

@§(NH at ecul$ according to any one

cI af qrfgagﬁoqﬂnﬁgrcg. % r@%‘?’?”tb‘?frﬂﬂ Agjoody, Cﬁﬂ‘é'"§aﬁt deast one
der binding \sit¢ slympinakirlels nkerehoh&s, ai@ith aﬁkéc@ﬁ] ﬁiﬂngﬁmﬁspoﬁﬁnolecules,
Pro ' 0 und according to

any %ﬁéﬁy (ﬁﬂ;er%ﬁg% ﬁé #ngﬁ%gf"e 0?38%33%&1 sing the step of

hydronS|ng or deprotecting a correspondi ng conpound

34Of Af&’hggla@ mol&uleuadéord\(\g“to Rk M 33 whtremn Said b buﬁi’ng agent is

chosen from monoclonal antibodies; chimeric antibodies; humanized antibodies;
fully human antibodies; single chain antibodies; fragments of antibodies such as
Fab, Fab', F(ab') 2 and F,, interferons; peptides; lymphokines such as IL-2, IL-3, IL-
4, IL-6; hormones such as insulin, TRH (thyrotropin releasing hormones), MSH
(melanocyte-stimulating hormone), steroid hormones, such as androgens and
estrogens; growth factors and colony-stimulating factors such as EGF, TGFaq,
insulin like growth factor (IGF-1, IGF-Il) G-CSF, M-CSF and GM-CSF; vitamins,
such as folate and transferrin.



wherein T corresponds to T wherein the term nal
carboxy group is esterified or protected, and
WoRPOHald y i sol ating the desired conpound. 10PGI7IB2008/002869
Process according to claim36 wherein the conpound to
be hydrol yzed or deprotecteth i s obtained from
coupl ing correspondi ng conpounds of formulae (I1V),
(lv) and (V): w,uu. W HNOHHONH RLI / | Rg
38.g- Amoqniu ehmotagule Recoyding ta amponef agings 3¢ ta/p4 (hetejn cellSinding
wher ieht 4l dakl deril &RYI) Qré]fnﬂé@thrﬁj%h aRTREESSro .
preparation of a conpound according to anyone of
claims 1 to 30 conprising the step of cyclizing the
3a:or I Rrs s (if Ngempatpausida abripetn kécotdid to an@ﬂeO&Z&bnms 1 to 30,

S D, oo Fob 55 RygOuplg G derlectve fispaermapdipe Ggmound of

conjfagria: nol ecul e conprising the step where a
conpound as defined im claiml to 30 whefein the

linker conprises a-—Her m nahnraae boxy- , said
carboxy gr o%%f_. nal |y astiyat s, g am de
group, or eqursoft thereof, i d Wi th a cell
bi ndi ng ageht s ,Conpousel &nd t fe cell

bi ndi ng agent are 1§ nked toget hér via fan ani de bond.
WD 2009/ 016516 PCT/1 B2008/ 002869 76 49. A

pharwﬁm@mt’ﬂ catrespoNO & ﬂ'l\miibréiﬁffﬁé ftéh‘nﬂﬁxl 8arbe%y y@abes esterified or

nol e in cl ai 31 to 35, or
o dfttefied and QlRlle 5Bien s SRErroofRHAE 3¢ 0 30
10 together with a phar maceutically acceptable carrier.

3731 ﬁsesef a&emﬁf @&talewﬁ Wﬁgre.ﬂf@g g&ngjog,qatt% H&'r%%lfzed or

ined I n a one of clains
conpERriedes ‘ﬁé’f"iﬁﬂ“@ﬂ‘ from gpyplioa eovespendingrsompeundg ®f fasmulae (1V),

t he @preqar@s:i on

Lg-An-T'-A'n'-Lg
V)

av) (%)
15 wherein Lg is a leaving group.

38. Process of preparation of a compound according to anyone of claims 1 to 30
comprising the step of cyclizing the corresponding compound of formula (VIII):

CHO
N X-An-T-A'n'-X' NO, : H
UR;
Y N R,
o]

(Vi)
20
39. Process of preparation of a conjugate molecule comprising the step where a
compound as defined in claim 1 to 30 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
25 the cell binding agent are linked together via an amide bond.



10

of a nedicanent for the treatnment of cancer. 10

WO 2009/016516 PCT/IB2008/002869

40.

41.

76

A pharmaceutical composition comprising a conjugate molecule as defined in
any one of claims 31 to 35, or a compound as defined in anyone of claims 1 to 30
together with a pharmaceutically acceptable carrier.

Use of an effective amount of a conjugate molecule as defined in any one of claims
31 to 35 or a compound as defined in any one of claims 1 to 30 for the preparation
of a medicament for the treatment of cancer.



