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used f Qhtid¥g-pR M ble@’(‘Sé% Bhal@ﬂtlm%gb&%ju 3@@19‘5—91@(0 a/obar 8§11988); BRbédody
havi ng an affini possible to deliver 25 the

t e

cyt ot o8t &l %@Wefﬁ%l Pé’@ts |1;22 ﬁ @ﬁ'@bwcﬁr‘%ﬂ%ﬁ P'ea“'r‘freéé‘t |"yA"'fH’0f’Jh@7ef"€l¥?6rdeéé‘@0f

t hus i :}?ﬁt@@@ﬂ% (U hRodell] 64 @D8Y); Pibtetdzent @ytroAmbbay mgeated\vliedy Sistims 25-58) fj he

Si e S C te OXl C ,age t.an oi ds
o1 3ol kel SR ae, G E| & G athedl bl b sT Bl Bimo (L REORED P2

pr oduct1988). iSselatt edorfreaan, m at2Butllethf du Canvesmuﬂlb8myx 820488 sRicad\dD.(&3Al.,
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r 2P- Dignalegugs (WOWB09GHI2PER 990 JikseT et W%WWUE'C'” deseubigat é/énCB?“”e
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t he fol l? dne% mayt ansi noi ds of fornulas (Bl), (B2) or (B3) are described :

The use of a targeting antibody having an affinity for the tumor cells makes it possible to deliver
25  the cytotoxic agent directly in the vicinity or directly in the tumor cell, thus increasing the efficiency
of the cytotoxic agent while minimizing the side-effects commonly associated with the cytotoxic

agents.

Maytansinoids are cytotoxic agents that are derived from maytansin which is a natural product
30 isolated from the cast African shrub Maytenus serrata (US 3896111). Many maytansinoids have

been prepared : see US 4151042 ; J. Med.Chem. 1978, 21, 31-37 ; Nature 1977, 270, 721-722,

Chem.Pharm.Bull. 1984, 3441-3451 ; US 4248870 ; US 4137230 ; Chem.Bull. 1984, 3441.

[PRIOR ART]
35 US 5,208,020, US 5,416,064, and R.V.J. Chari, 31 Advanced Drug Delivery Reviews 89-104

(1998) describe conjugates of maytansinoids like L-DM1 (A) or L-DM4 (A’) :



(B3) wherein Zo, Z1 ou Z2 represent Hor SR In WO 2004/103272,

mayt ansi noids of formula (C) are described :OH(C) wherein Y' represents

10( CR7CRaWO(2€R93€R10) pCECgAr 1( CR5CR6) , , Do( CR11=CRi 2) 1( CECrjE8u1¢/CR3CR4) " CRi R
2SZ wherein A, B et D represent an optjonally substituted cycloal kyl,
cycl oal kenyl, heteroaryl or heterocycloal kyl group. In 03/ 068144,
conpounds of formula (D) are des@ni bed : WD 2011/ 0397 / 1B2010/ 054417 3
More specifically, the follqw conpounds (D) are \{i osed : Compounds
(D) thus contain an interqgal) ®,sul fide bond in tlrgrée yl ated |inker. On
Decenber 8th 2008, Irmuno%(mc di scl osed al so t he European Anti body
Congress in Geneva 'cohj figdt shof formula (F) I 2 2Q(k) and at the 20th
syrrp05| um EORTE” q4 taken 15? “2008 in Geneva

conj ugates of for ‘o "Al kyl" neans an
al i phatic hydrocarion,. gr up hWhilch may be sty nched having 1 to
20 carbon atons in fffie chainidr @yclic havilg 3 tp L0Ncal bon atom
Preferred al kyl groups hafe °WO 2034y 039721PCT/ 182088/ 054417a4 1 to 12
carbon atons in the chain. Exenplary al kyl groups include nmethyl, ethyl,

n- propyl, propyl, 2,2-dinethylpropyl, n-butyl, t-butyl, n-pentyl, 3- pentyl,
octyl, Cuojughtes d&Ciypbytansinoids are described in EP 0425235 and WO 2004/103272. In EP

0425235 the following maytansinoids of formulas (B1), (B2) or (B3) are described :

i, O CHy ¢ R, R
4 2 l 2 ) a
0 ~ \
N ;&(am sy oY Ry et e
g Chy c:;> CH,
: . (B1) ™ (B2)
CHy o /
Oﬁ/l\y)k(wgn SZ
2
9y,
oy (B3)

wherein Zy, Z1 ou Z, represent H or SR.

In WO 2004/103272, maytansinoids of formula (C) are described :
wherein Y’ represents

10 (CRyCRg)(CRe=CR10)pC=CA(CR5CRg)mDu(CR11=CR12){(C=C)sB{(CR3CR4),CR1R>SZ wherein A,
B et D represent an optionally substituted cycloalkyl, cycloalkenyl, heteroaryl or heterocycloalkyl
group.

In WO 03/068144, compounds of formula (D) are described :

S 0 (CH,), 0
e \Q{/\/ }M\O/ 2 \”/ ~y
n 0

wherein Z is a cytotoxic agent and Q is R,COO, R,RsNCOO, R,OCOO, R,0, R,CONR3, RyR3N,
R2OCONR3 or S. R, is SCR4RsRs. Z may be a maytansinoid derivative chosen among the
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following ones :



"Cycl oal kyl" nmeans a cyclic aliphatic hydrocarbon group having 3 to 10
carbon atom Preferred cycloal kyl groups have 3 to 8 carbon atons in the
cyclic chaprotibserepl ary cycl oal kyl 5groups include cycl eprapyiig/osycd obut yl ,
cycl opentyl and cycl ohexyl ; "Aryl" nmeass an aromati c nonocyclic or

mul ticyclic hydrocarbon ring systemof 6 to 14 carbon atons, preferably of
6 to 10 carbgn atons. Exenplary aryl dro i ncl ude phenyl or naphthyl.
"Heteroaryl " lneans a sat ur at S H3, tlo-s14, preferably 5 to 10
menber ed [notio, *Bf 8y il ti-eyedi ¢ ¢i ng wherein at |east one member of the
ring is é@hetero at@gr Typi cal ly, &4 he heteroatom 10 is, but is not limted
to, an oxygen, nitrogen, sulfur, seleniumor phosphorus atom Preferably
the heteroatomis .n{ﬁiygen, ni trogens or sul phur atom Exenplary heteroaryl

groups include pysid cyr rol yl, thh%m |, fury!, pyrimdinyl, and
triazolyl ;v \'Heterocycloal kyl" nednsanwyel oal kyl group contai ni ng at

| east one Ym-wherein a ok‘hgwobne menber of the ring is a hetero
atom; 15 ns an&%@iﬁﬂﬁg* giretlp where al kyl is defined as above
; "Al koyl oxy" neansjan?-0-CO~atkyl gretp where al kyl is defined as above ;
"Al kyl ene" 4 .ng% group\\/\/,geT &ég formula -CmH2m forned froma
strai ght or adSal kane by renovals“of two hydrogen atons. Exenpl ary
al kyl ene groups include mnethyl ene (-CHZQ%Q et hyl ene (-CH2CH2-), Propyl ene
(- cHzciargispacificgllyy (e dellowing. compoyiciPlpiedisslered ) | i sobutyl ene (), hexyl ene
(- CH2CH2CH2CH2CH2CH2-) . A straight al kyl ene group can be specifigcal ly
represented by the forgzLﬁ#WG(PEyhvﬁmwhere mis an Hﬂk@g@kyﬂkoigﬁy1l to 20;
t

0 caxnbaypks@si Ne Ki nase beI_QgLng to the Eph receptors
§él

"EphA2 receptor” refel
famly (revi ewed in$P§
Biol., 6, 462-°217’55

t UFE"REVi'ews Mol . Cel |
&, an am no sequence as in
Q10139 (nurine EphA2), or
' e EPhA2 receptor. The term
tat binds to, and

sdfuale, E. B. et al., 2
, 2aneh conpri sing, for
Genbank acC® n W 004431 ( humatrg
NXM 345596 (r “~Human EphA2 is
"EphA2 1igand” A 6ein refers to a\prg

ey at

optional |y actilvat esw(ce’. g. stinulates the 'aut ophegphoryl ation of), an EphA2
recgptor. A preferrpgqy EphA2 |igand herein is "ephrinAl"pawhich binds to the

EphA2 receptor and conprises, 30for exanple, an am no sequence as in
GenbanKoqHoRRd (Br)ltrNﬁ/lcg’gﬂ'ﬂé‘Q "(tﬁrﬂﬁ'e{jr‘lsugﬁﬁrbgﬁ%&’)th? PegyRRAKYnal anti body” is an

anti body whi ch was produced anong or in the presence of one or nore other,

non-i dent Lcal .anti Les. In geperal | ycl | ;antibodi gs ar roduced
from a b PofmEEst 2P el R e AR ERioegt Ay anE i BlgRe™

pr oduciGegeveoeonjupetesiof mrmalai{E)oodi es. Usual |y, pol ycl onal anti bodies are
obtained directly froman i munized aninal ; 35 "nonocl onal antibody” is an
ant i body obt ai ned fng@@a popul ation of substgntial ky hgnogeneous
anti bodi es, i.g%%ﬁ_ | Ehti betheS-Formag tdibg popul Atk o anmyessent i al | y
identical WO [/ 039721PCT/ 1B2010/ 054417 5 exce@&éfﬁr possi bl e naturally
occurring nutations which might be present in minor anounts. These
antiDbodi es are directed against a single epitope and are ther(@ore highly
speci fi G it e [ BOEAR Sy AT [ j j ' a
oyt andrdst e 2 LARRIRPESRTERARAT bR toh Hack Tn Babod oA e oy
bi nds. cpejugaies ¢fdormsitantEd :by conti guous 5 residues or by non-contiguous

resi dues brgught—Tmto ttose pr ox"b M ty, by the foldimg of am angigenic
protein. Epiltopes fornedsy contiguous gn@pqmagiQ5,Qrg\yxpi§%lly retai ned
on exposure [to denat uPimySetwent 8, “Whér 8as” epi topes f 0 nﬁ% \

non-conti gugus aﬂnﬁaka’hdb are typically lost under said exposure.

10[ Fi gur es] Ab-PEG -Mal-DiT
{non-reducible linker)

(E’)

[Invention]
15  Definitions
o "Alkyl" means an aliphatic hydrocarbon group which may be straight or branched having 1 to

20 carbon atoms in the chain or cyclic having 3 to 10 carbon atom. Preferred alkyl groups have



Fig.1 : HRMS spectrum after deconvul ati on of the degl ycosyl ated conjugate
of ex.1 Fig.2 : HRMS spectrum after deconvul ati on of the deglycosyl ated
conj ugat ewof20e03272fFi g. 3 : HRMS spectrum aft er deconvul atconBofiohiel7

degl ycosyl at ed conj ugate of ex 3 Fig.4 4 HRMS spectrum after deconvul ation
of the Iat conj u Fi H ctrum after.
Geconvul aft 1 PR HEmscl M BRUF Salish oy st oes e IR RePaL BRYE BTG ences
. Fig.7 pro@ﬂ(%dlawﬁw@r@yf orbutyuz-lblmljzRBEpRﬁwl 6ﬂnepwgact¢I adnyyde¢ybus DARs : Bar

gr aph rep: ?Bgﬁ(gt 'n?&m f t Ralceé(l?) St ﬂyérg?agéb%%ub iﬁgv ! § M@??rb%h eghgnce
rlght ever a es as unctifon o single
dose i ntirraleead gycleady gnogmsr I@ave&wtOcﬁ CRIPMROKG 'rbﬁhetCM@'C@bﬁlPu@@tf@'afh cyqsiyb

hu2HllR@#S%%e(@d@mp@%y%§ut9r@yféf&%entﬁ%é C%e& pottom), refers to

R74- conj ugat e hese figures show t for each conjﬁugate t here
exi sts & dindt PEHHEAGHOBRLICCBRAGYAE €5 MylaYdie BYFeeERAD g sYgeme) P &hit srsPan s)

(Do : noatomy, tp?éf&aBl‘?'o@G to {@(carbdh aﬂ@M& EEkéinBFéhda‘ﬁ')/I gr%smd%ﬁb@nﬁi mephehgl. The

invention is related to a conp 1)
ALK- X7 ALX-HEiqreang) m@@&%ﬂ?ﬁw@%d—ét?%ﬁbtol\w@ p@“e@b/ PIty 1Qiesnehered mong. @i Ps o
( C1- C6) ahintdyelizeing Wabrin; at BAstbhe @lem$dr éftiee m@qbalh@@w@@demplcwyome heferdatdm
f Ol O\M ng t%k@&%hmlted Ran oXy§rb)nltr’Hg?r%Bui sg},en%n (Hr;ihosp s "atom. qgreférablq"fg\l
2011/ 039%2316&6’#1 1BA0BYHED HtbFerbor Riphndaten. Bxeenplanyl betervdehgroypsHndudeapyridyl,
(S S0 el SN riy rpBadf R o Lo Y, Lo 0, Breleraty from e
when X2 ¢ sﬁei@pwaelalkﬂndleanmrenyd@mybgrnom cor@HﬂiGH-at leastZenei keteroatpmpiterdioat, - 0-
or -NH- i ghdoRimbfibdiofthe find EhnERIAd L . (C3-C7) cycloal kyl, aryl,
15 ¢ “Alkoxy” means an —O-alkyl group where alkyl is defined as above ;
¢ “Alkoyloxy” means an —O-CO-alkyl group where alkyl is defined as above ;
e “Alkylene” means an alkyl group of general formula —C,H,- formed from a straight or
branched alkane by removal of two hydrogen atoms. Exemplary alkylene groups include
methylene (-CH,-), ethylene (-CH.CH-), propylene (-CH,CH,CH,-), butylene (-
Me. Me
20 CH,CH,CH,CH,-), isobutylene (% ), hexylene (-CH,CH>CH,CH,CH,CH,-). A straight
alkylene group can be specifically represented by the formula -(CH,)m-, where m is an integer
of from 110 20 ;
e “EphA2 receptor” refers to a tyrosine kinase belonging to the Eph receptors family (reviewed
in Pasquale, E. B. et al., 2005, Nature Reviews Mol. Cell Biol., 6, 462-475), and comprising, for
25 example, an amino sequence as in Genbank accession Nos NM_004431 (human EphA2),
NM_010139 (murine EphAZ2), or NXM_345596 (rat EphA2). Human EphA2 is a preferred
EphA2 receptor. The term “EphA2 ligand” as used herein refers to a protein that binds to, and
optionally activates (e.g. stimulates the autophosphorylation of), an EphA2 receptor. A
preferred EphA2 ligand herein is “ephrinA1”, which binds to the EphA2 receptor and comprises,
30 for example, an amino sequence as in Genbank accession NM_004428 (human ephrinA1) ;
e “polyclonal antibody” is an antibody which was produced among or in the presence of one or
more other, non-identical antibodies. In general, polyclonal antibodies are produced from a B-
lymphocyte in the presence of several other B-lymphocytes producing non-identical antibodies.
Usually, polyclonal antibodies are obtained directly from an immunized animal ;
35 e “monoclonal antibody” is an antibody obtained from a population of substantially

homogeneous antibodies, i.e. the antibodies forming this population are essentially identical



S5het eroaryl or (C3-C7)heterocycloal kyl group ; or Zb is a single bond and
Ro is Hal. More particularly, X2 is -CH=CH or -CONR-, the CO group being
| i nked t owohe11/08d72ALK- group and R being H or a (Cl-C6) achyB2oge/eisp17 Mor e
particularly, -X1-ALK- is -S-CH2-. Morg particularly, i is 3, 4, 5 6, 7,
8, 9 or ecand ui.sh.t he ound of faormula

ALK- s- cﬁ%%ﬁﬁ? goslr S”an%f’ %‘)’”%’b’ﬁﬂa Wh'%‘ﬁ“%“ e ﬁ_., '”Or(amo)“”téovers
nmor e pr ediese bytivohies A direvied ggaiostpainutisepitopN QP& IHDSORIIFOTIEBAO 10/ 054417 7
5The conp PR oL Mo or in the form of
a sol vat e%gp&sanqﬁg%}ra)'a%ta% qlflgo% {)aég&ocionﬁgl?gggoa?ﬁ]?%ﬁ%&%dohpounds of the

i nvent i on“epitons’ IS§be siteeorr tbmettioee tewbinh eaknighody pindC(t@n e RymeGORLYNtighbeh i s
reagt | Vere&u&%\%r gspi r(oﬁ%ﬁﬁt'ig%@u& hemeal br&ig‘ﬁ%’@wt& %g)prﬁ)nﬁﬁy lby ME %él@{?\% Ao he

ant | body reactl on between es 1t "possib to attach
t hr ough %‘t'@%fv%tlPé‘ﬂ?'”b@ﬁﬂoﬁeﬁefoéfw%tbdx?@“a@féﬁt apiot fadsaRte Betnplly TRigned ore

corrpoundexbgs,@@to &&ahﬁln@@&bélﬂ@hﬂ@réa@ doliébed Rbririzadhy-noNRbEtigaBld hriinb &tkdY areZb 1S
0 in such 8123 GC¥ $an carboxylic acid function (Rb= or an ester
funct.ontyp'%v Shanqer &3)¢ §¥A3FUT™: o(=0) ZbRb i s - COON, - COOQ(Cl- C8)al kyl, |ike
COOCH3, or - COOCH2CH=CH2. Anong the ester functions, the <<activated>>
oneiﬁ t EF Esent a good l5reactivity towards the am no groups of the

ant I'body e the lysine groups) are preferred. For
i nst ancfeg he HEMS/speeldes bliersisayyoehief o thedéghgoswdated CorSQaMEHe©1N NN

- 00- 0- Mig’.%ﬁl\/@@ﬂé‘cﬁ)ﬁm Qﬁ’ério‘é@ﬁvulam %%é%@%@é&nﬁ@g&{f%§ﬁ4l7 8

Fig.3 : HRMS spectrum after deconvulation of the deglycosylated conjugate of ex.3 ;
Fig.4 : HRMS spectrum after deconvulation of the deglycosylated conjugate of ex.4 ;

15  Fig.5 : HRMS spectrum after deconvulation of the deglycosylated conjugate of ex.5 ;
Fig.6A-6C : sequences ;
Fig.7 : PK parameters for hu2ZH11R35R74 conjugate at various DARs : Bar graph representation
of the exposure to (AUC(0-inf); left) and clearance (ClI; right) of several conjugates as a function
of the DAR after a single dose intravenous administration of 20 mg/kg of the conjugate in HGS to

20  male CD-1 mice (n=4). on the graphs, 2H11-DM4 (bottom), refers to hu2H11R35R74-conjugate.

These figures show that for each conjugate, there exists a distribution of conjugates bearing from

0 to 10 maytansinoid(s) (Do : no maytansinoid ; Dy : x maytansinoids).

25 New maytansinoids

The invention is related to a compound of formula (1) :
\  ALK—X;ALK—X;(CH,)(OCH,CH,)-C(=O0)Z,R,

wherein :
e ALKs a (C¢-Cg)alkylene group ;
30 e X, et X, are each independently one of the following groups : -CH=CH-, -CO-, -CONR-, -
NRCO-, -COO-, -OCO-, -OCONR-, -NRCOO-, -NRCONR’-, -NR-, -S(O), (n=0,1 or 2) or —
O-;



at | east one inductive group like -NO2 or -Hal, e.g. -F. Exanples of such
activated esters are the -cooNO followi ng ones :or -COO . Another

- C(=0) ZbRNOI2811/03913CR2 may for instance be a a-anm no groekpThBIMO/bDIA41YSi nes
on the lateral of lysine residues at the 5 surface of an antibody, a
saccharide goup ,of the hin e t he thiol groups of cysteines
af ter reduc?{?ﬂf%far? ?%%‘HS?‘M%OF gidoclt}ga?'iyt%PH%tt MC., et al., Advanced
Drug Del i weriys dReiniegavsof 200111, toa:e préféﬂabgf]f&)m 1 MD2@® ane oerd ﬂ)ryéfererbeamrcmp)pna)m:hes

have ai rred at_introducin nut
ot oo B ot dis A EEe SrBhondRb WDk, T el babrthixndorntEhuat i on of
non- nat ur al Zgris nodopld bondkiOa@ri-NHpass Rplie Ht o d@ﬁﬂ)@@k;&, n:ew7lcyqﬂ@allq1ﬂ, aryl,

FebPuary’ 3. Mty Ak ey o tA3ly B st 0B s SRR MHERITHEA6 and ol so
Chin J.W, et al., JACS 2002 124, 9026-9027 (technol ogy ReCode(r))).
The COW&'%ﬁﬁuc%rM G id rk‘z’rﬁ‘—fém Ok} @@N@%h&%@gﬁoﬂp%@ﬁg%ﬁed%%’@m ﬂLor nﬁd’m' ch

i s coval ent battached at | east one nmaytansi noi ment o
Thus, taﬁéRc*?ﬂ'ﬁﬂdﬂJﬁﬂa@1 @?"@UBE&’UPIWO@QF’I“EWU@E& bK'dFeﬁ - MR RpTGHAY. |
wher ei nsg,mgan@yg asemoi d fragnment is covalently linked to an antibody. 20
qﬁru schene to prepare conpounds of fornmula (1) The conpounds of
orfrula (1) can be prepared according to Schenme 1 : ALK-Rci o Schene 1
Int er m&xheatae dRlinguisht the oem@ouREGDf foeaws (IYe group that is able to react with
the reactive group R& 25attac edA[,p_stJaﬁe_E’,chgggququlcpg,zlmt ernediate P2 to
form X1. For instance, the for on of Xi can be"made’ through the
reaction of Pl with RGL=-SH P2 with R&=-Br by a nucleophilic WO
2011/ 039721PCT/ 1820104,0544017 substitution in the presence of a base |ike
DI EA. An exanpl e ob ' ds given in ex.1.2. Exanples of Pl with
RGl=-SH are L-DM a dl,so the conpounds 1la, c, d, g of EP
1313738: 5L-DML : ALK ;

Formula (II) covers more precisely the following compounds :

Q
S
\)kN/\’{,O\/i\"/ZbRb
\N | 4
e}

o% o
= 0

\\‘\\\

15



L-DWVA : ALK-SH = -CH2CH2CMWMe2-SH ; 1la : ALK-SH = -CH2-SH ; 11c : ALK-SH =
- CH2CH2CH2- SH ; 11d : ALK-SH = - CH2CH2CH2CH2-SH ; 1011g : ALK-SH =
- CHVe- CH2WBHotdse21exanpl es of reactions are given in Tablrastolodzbie |
Entry X1 X2 P2 RG R& conditions of thé reaction 1 -S- -CO hal ogeno-
acetyl l|inker -SH hal ogen nucl eophi lic substitution of P1 wwth Ral=-SH (eg

L-DML or L-DW4) onto a | T(:\}af\a//ZbRLinker in a protic or aprotic polar
sol vent under neut r\l basj dlsYf1 ons (organic, mneral or supported

base) 2 -S- CO\IRO%

5  The compounds can exist in the form of a base or a salt or in the form of a solvate or an hydrate
of said base or said salt.

The compounds of the invention comprise the reactive chemical group —C(=0)Z,R;, (GCR1)
which is reactive towards a reactive chemical group (GCR2) that is present on the antibody. The
10  reaction between GCR1 and GCR2 makes it possible to attach through a covalent bond the
cytotoxic agent on the antibody. Thus, the compound is apt to be conjugated to the antibody.
More particularly, Zy, is O ; in such case, GCR1 is an carboxylic acid function (R,=H) or an ester
function. More particularly, -C(=0)Z,R,, is -COOH, -COO(C-Cglalkyl, like -COOCH,, or -
COOCH,CH=CH,. Among the ester functions, the « activated » ones that present a good
15  reactivity towards the amino groups of the antibody (like the lysine groups) are preferred. For
instance activated esters may be the following ones:

N

SOM —co—o—n, |
—COO—N COO—N. M=H or cation é\? @GI
—CO00 .
, or the group wherein Gl represent



hal ogeno- am de |inker -SH hal ogen nucl eophilic substitution of P1 with
RGl=-SH (eg L-DML or L-DWM4) onto an hal ogenoam de |linker in a protic or
aprotic pabaniigsbreent under neutral or basic conditi onsPCongzn/ej441m ner al
or supported base) 2 -S- CCNR— sul fonae- anide |inker -SH activated

sul f ona h||| uti on of P

onto an Bt BheL R R NoE B Foikar ¢ 5SS o Bl g s Sy v n
protic or aprotic polar solvent W4ngér neutral or basic conditions (organic,
m neral or supported e) 3 —cod <j>w- n=1o0r 2-CONRq hajogeno- ani de

. _ —co0
i nker foII%vHving ones : or F . Another —C(=0)ZyRy is :

GCR2 may for instance be a s-amino group born by lysines on the lateral of lysine residues at the

5 surface of an antibody, a saccharide group of the hinging region or the thiol groups of cysteines

after reduction of intrachain S-S bonds (Garnett M.C., et al., Advanced Drug Delivery Reviews

2001, 53, 171-216). More recently, new approaches have aimed at introducing cysteines by

mutation (Junutula J.R., et al., Nature Biotechnology 2008, 26, 925-932; WO 09026274) or the

introduction of non-natural aminoacids making it possible to develop a new type of chemistry of

10  proteins (de Graaf A.J., et al., Bioconjugate Chem. 2009, February 3, 2009 (Review); DOI:

10.1021/bc800294a ; WO 2006/069246 and also Chin JW., et al., JACS 2002, 724, 9026-9027
(technology ReCode®)).

The compounds of the invention can be used to prepare a conjugate on which is covalently

15  attached at least one maytansinoid fragment of formula :

Thus, the compound of formula (1) can be used to prepare a conjugate wherein the maytansinoid

fragment is covalently linked to an antibody.

20 General scheme to prepare compounds of formula (I

The compounds of formula (I) can be prepared according to Scheme 1 :
\ ALK—RG,

+ RG;—ALK——X;—(CH,),(OCH,CH,),-C(=0)-z,R,— (I)

Scheme 1
Intermediate Py contains a RG4 reactive group that is able to react with the reactive group RG;
25  attached to the PEG containing intermediate P, to form X4. For instance, the formation of X{=S

can be made through the reaction of Py with RG4=-SH and P, with RG,=-Br by a nucleophilic



hal ogen control | edoxi dati onof Ent rylobt ai ned

product under m | doxi dati vecondi ti ons (oxone, peracid) in aprotic polar

sol vent wW0301/dRCO- hal ogeno- am de |inker -SH hal ogenpomaBmowhidsic
substitution of P1 mﬁth Ralz-SH (eg L-pML or L-Dw4) onto an hal ogenoam de

| i nker rotic or o) vent neut ral or basi
condi t |88ﬁ t?u(lgn i} th ErGS?ﬁ' ba%%)ﬂ(eﬁ%ggrteaxan Sqﬁés re§c rhBgVeR L e&g@no- ester
| i nker -SH halogen nucleophlllc substitution of P1 with RGl=-SH (eg L-DML

or L- D%l()ampfé% i ﬁﬂgl%@9§§9§|§é I?—bl\/hi q_rDMQ aftd QfSQttHe cioﬂ{é)oﬁrPJsof1'aCc pcplggtg §:0| vent

under neut asi ¢ conditions (organic, mnera suppof f’ed “base) 6
-S- - 008131381: 0ogeno-
5 L-DM1 : ALK-SH = -CH,CH,-SH ;
L-DM4 : ALK-SH = -CH,CH,CMe,-SH ;
11a : ALK-SH = -CH,-SH ;
11c : ALK-SH = -CH,CH,CH,-SH ;
11d : ALK-SH = -CH,CH,CH,CH,-SH ;
10 11g : ALK-SH = -CHMe-CH,-SH

Other examples of reactions are given in Table I.

Table |
Entry X4 X2 P, RG1 RG; conditions of the reaction
nucleophilic substitution of Py with RG1=-SH
halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
1 -S- -CO- acetyl -SH halogen | acetyl linker in a protic or aprotic polar
linker solvent under neutral or basic conditions
(organic, mineral or supported base)
nucleophilic substitution of P4 with RG1=-SH
halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
2 -S- -CONR- amide -SH halogen | amide linker in a protic or aprotic polar
linker solvent under neutral or basic conditions
(organic, mineral or supported base)
nucleophilic substitution of P4 with RG1=-SH
(eg L-DM1 or L-DM4) onto an activated
sulfonate- . ) .
> s -CONR- amide _SH activated sglfonatg-amlde .Ilnker (eg mesyl, tosyl,
linker sulfonate | triflate) in a protic or aprotlclzlpolar solvgnt
under neutral or basic conditions (organic,
mineral or supported base)
-S(0)n- halogeno- controlled oxidation of Entry 1 obtained
3 n=1or2 -CONR- amide -SH halogen | product under mild oxidative conditions
linker (oxone, peracid) in aprotic polar solvant
nucleophilic substitution of Py with RG1=-SH
halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
4 -S- -NRCO- amide -SH halogen | amide linker in a protic or aprotic polar
linker solvent under neutral or basic conditions
(organic, mineral or supported base)
nucleophilic substitution of P4 with RG1=-SH
halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
5 -S- -COO- ester -SH halogen | ester linker in a protic or aprotic polar
linker solvent under neutral or basic conditions
(organic, mineral or supported base)
nucleophilic substitution of P4 with RG1=-SH
halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
6 -S- -OCO- carbonate -SH halogen | carbonate linker in a protic or aprotic polar
linker solvent under neutral or basic conditions
(organic, mineral or supported base)
- nucleophilic substitution of P4 with RG1=-SH
OCONR- | halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
7 -S- or carbamate -SH halogen | carbamate linker in a protic or aprotic polar
linker solvent under neutral or basic conditions
NRCOO- (organic, mineral or supported base)
8 -S- — halogeno- -SH halogen | nucleophilic substitution of P4 with RG,=-SH




carbonate |inker -SH hal ogen nucl eophilic substitution of P1 with RGlL=-SH
(eg L-DML or L-DWM) onto an hal ogenocarbonate linker in a protic or aprotic
pol ar solwenbiwmearen neutral or basic conditions (organi @CTHBIA0/63440r
supported base) 7 -S- OCONR- or - NROOO- hal ogeno- carbamate |inker -SH

hal ogen nucl eophilic substitution of P1 with RGL=-SH (eg L-DML or L-DW4)
onto an hal ogenocarbamate |inker in a1ﬁ5rot Ic or aprotic polar solvent under
neutral or basic conditions (organic, mneral or supported base) 8 -S -
hal ogeno- |- SH |hal ogen roud-gaphiirkér¢ subgti t ut ijedy aiv1RL Lwvit)honiRad Faigkhe- MO
2011/ 039721PCTI3B2010/1054417 urea linker in a protic or aprotic polar

solvent under neutral or basic conditions
(organic, mineral or supported base)
nucleophilic substitution of P4 with RG1=-SH

halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
9 -3- —NR- amine -3H halogen | amine linker in a protic or aprotic polar
linker solvent under neutral or basic conditions

(organic, mineral or supported base)

nucleophilic substitution of P4 with RG,=-SH
(eg L-DM1 or L-DM4) onto an halogeno-thio
linker in a protic or aprotic polar solvent

-S(O)n- under neutral or basic conditions (organic,
10 -_S(O)n- n=((),1)or halogeno- -SH halogen | mineral or supported base) e\(/er?tually
n=0,1o0r2 thio linker "

2 followed by a controlled oxidation of so
obtained product under mild oxidative
conditions (oxone, peracid) in aprotic polar
solvant
nucleophilic substitution of P4 with RG1=-SH

Halogeno- (eg L-DM1 or L-DM4) onto an halogeno-
11 -S- -0O- ether -SH Halogen | ether linker in a protic or aprotic polar
linker solvent under neutral or basic conditions

(organic, mineral or supported base)

For some compounds of formula (1), the final desired —Z,R,, group may be obtained after at least
one transformation of another —Z,R,, group after reacting P, and P,. An example is given on

_;> :

5  Scheme 1’ with the transformation —Z,R,=-O-allyle » -Z,R,= o

\ ALK—XrALK—X;—(CH,)(OCH,CH,)-C(=0)-O-CH,-CH=CH,
P, + RG~ALK—X;—(CH,)(OCH,CH,),-C(=0)-0-CH, CH=CH,

o
P, >_‘°

1. base ; \ ALK—X;"ALK—X;—(CH,),(OCH,CH,),-C(=0)-OH ? Q
2. acid o May
e O NHs \ ALK—XTALK—XZ— (CHz)j(OCHchz)i-C(=o)—O—N
5 I\ N
; e S
May

May
Scheme 1’

Likewise, at least one transformation may also be used for an intermediate bearing the —-Z,R,
10  group, before the reaction between P4 and P..

Another example is the transformation -Z,R,=-OH > -Z,R,=Hal that requires an acylating agent
like e.g. SOCls.

15  preparation of P,

P, can be prepared starting with maytansinol according to Scheme 2 :



10 RCONR - urea |inker (eg L-DML or L-Dw4) onto an hal ogeno-

ur eal i nkeri naproticoraproticpol ar sol ventunder neutral or basicconditions
(or gani c,woiznewab720r supported base) 9 -S- -NR- hal ogen®ecTtartmeoissriker - SH
hal ogen nucl eophilic substitution of PL,wth RGl=-SH (eg L-DML or L-DW)
onto an hal ogeno- am nel 4 nkerj n@prot I coraproticpol ar sol ventunder neutral or
basi ccondi ti ons (orgaén C rﬁ +‘” Supported base) 10 S5) -

6 OH

maytansinol P,

Scheme 2

Maytansinol is reacted by an esterification reaction with intermediate P3; which contains a reactive
5 acyl group —COOZ wherein Z is H or an halogen atom. The reaction is described on Fig.3a-d of
WO 2004/103272 and also in WO 2007/021674. When Z is H, the esterification can be conducted

with the aid of a coupling agent that enhances the reactivity of the acid function.

Preparation of P,
10  Starting materials to prepare P, are PEG compounds that are commercially available or that can

be prepared with said commercially available PEG compounds through at least one chemical
reaction known to one skilled in the art. PEG compounds are commercially available for instance
by JenKem Technology USA Inc. 2033 W. McDermott Dr. Suite 320 #188, Allen, TX 75013-4675,

USA.
15
For example, the preparation of P, wherein X,=-CONR- and RG,;=Hal (P,= Hal-ALK-CONR-
CH,CH,(OCH,CH,)-COZLRy,) is described below with commercially available compounds
HOOCCH,CHy(OCH,CH,)-OCH,CH,NH, ¢
R=H
o]
o . o a Hal
HOJ\/\[O/\’P\/\NH2 . q‘oj\/\fo/\’ko\/\uj\m{
20 © Hal=Brou |
Step (i) : formation of an amide bond and activation of the acid group ; the two steps are carried

out separately in a polar aprotic solvent like DCM : reaction of the amine group with an
halogenoalkanoic acid N-hydroxysuccinimidine ester (eg halogenoacetate) then addition in situ of
a coupling agent like DIC.

25 RzH

(e}

J\/\[O/\%O\/\NH — J\/\[O/\%O\/\ J>|/ - HOJOJ\/\[O/\’]?O\/\NHR

o J(i)
o] e} /Hal
q\ojj\/\[o/\’}io\/\NRJj\ALK
0

Hal=Brou |
Step (i) : protection of the carboxylic acid in the form of an ester and of the amine in the form of a

trifluoroacetamide ; the reaction is carried out in two separate steps in a polar aprotic solvent like



-(0On n=0,1 or 2 n=0,1 or 2 halo- thio linker -SH hal ogen nucl eophilic
substitution of PL wwth RGL=-SH (eg L-DML or L-DW4) onto an hal ogeno-thio
| i nker i rwa 2priaBdp2ior aprotic polar solvent under neut Pall/IBzO1YaSI4TT
conditions (organic, mneral or supportﬁﬂ base) eventually foll owedby

acontr cﬂdp dO)é(!?td |Io|n Oo?%% %?? %?/tt?‘e%a?r%gnt dtlfllCt ﬁ@qyglazowe“ﬁgm d%t r%‘éf?mgrecﬁqgel tions

(oxone In a SV ent” o eno- Ti nker
- SH Halpuyeahonotﬂheepimel bycadslmbsbiTEAA anw TEAP1 with RGL=- SH ( eg L-DML or
L-DV4) a&kﬁ?tl ﬁ%?{h% an‘ﬁr%é‘&ﬁd dIMARE htRR h gé?% LGRS @Qérﬂtth&l%gk n ié?é i&_ﬂ“&H'}ﬂer
neutral I cconditions rgani c, or ase sone

conpoun¥a seFarate siepe &4 ¢ pylar gpfeliq sQivent H‘@STWFedalk%Rﬁ OQFW'H%PV Beatgwnhbyvited
aft 6r alaH iBds presence of a reactant bearing a leaving group like an alkyl halide RHal, and addition
of LiOH in water ;

Step (i) : following step (iii), the reactions of step (i) where R=H are carried out.

Likewise, the preparation of P, wherein X;=-CH=CH- and RG;=Hal (P,= Hal-CH,-CH=CH-
10  CHy(OCH,CH,)-COZ,R) is described below with commercially available compounds Hal-
CH,CH=CHCH,(OCH,CH,)-COO1Bu :

Supported DCC o
BM['O\/‘] n,o\|< TFA, CH,Cl, B/\f\,[’o\/‘]rg/o”Ho—o— BM['O\/]iTO\)Nﬁ
i N O

(o)

Process of preparation of the conjugates

15  The conjugate can be obtained by a process comprising the steps of:
(i) bringing into contact an optionally-buffered aqueous solution of the antibody with a solution of
a compound of formula (1) ;
(i) then optionally separating the conjugate which was formed in (i) from the unreacted reagents
and any aggregate which may be present in the solution.

20
The aqueous solution of cell-binding agent can be buffered with at least one buffer such as, e.g.
potassium phosphate or N-2-Hydroxyethylpiperazine-N'-2-ethanesulfonic acid (Hepes buffer) or a
mixture of buffers such as e.g. buffer A disclosed in the examples below. The buffer depends
upon the nature of the antibody. The compound of formula () is in solution in an organic polar

25  solvent (or a mixture of polar solvents), e.g. DMSO or DMA.

The temperature of the reaction usually varies from 20 to 40°C. The reaction time can vary from 1
to 24 hours. The reaction between the antibody and the cytotoxic agent can be monitored by size
exclusion chromatography (SEC) with a refractometric and/or UV detector. If the conjugate yield

30 s too low, the reaction time can be extended and/or the compound of formula (I) can be added.

A number of different chromatography methods can be used by the person skilled in the art in
order to perform the separation of step (ii): the conjugate can be purified e.g. by SEC, adsorption
chromatography (such as ion exchange chromatography, IEC), hydrophobic interaction
35 chromatograhy (HIC), affinity chromatography, mixed-support chromatography such as
hydroxyapatite chromatography, or high performance liquid chromatography (HPLC). Purification



one transformation of another -ZbRb group after reacting Pl and P2. An
exanple is given on O -0-N 5Schene 1' with the transformation

- ZbRb=- O-wblzyila)347ziszb: + RGALK- X(CH2)i (OCH2CH2) , - C( =@rT0BmE/0324CH=CH2 P2
1. base ; ALK- X7ALK-; (CHZ)(G:HZCHZ) C(150)-O—IOO 2. aci dvay

NHSALK— XTAL K- x -N js.NAO May Schene 1'
Li kewi séd' Irs'so gg &rsﬂon %ana? §)U§r %‘?l on may al so be used for an internedi ate

bearing the -ZbRb 10group, before the reaction between P1 and P2. Anot her

exanpl %n'é(ahg%térfa%ﬁcﬁeg’émkﬂég% o R @écﬁ‘be’d%ﬁﬁ@;@hfkhat requires an

acyl ating ag preparation P1 can be prepared
starting with maytansi noI according to Schene 2:

2018/ 03@ 7R 4FRdrhBRR 1244 atéél- meangmg%caatwyﬁ\ﬁf&ﬁ'ca@be istme& 86{wRen Ryo an

esterification reaction wt jate P3 which conta| ns a reactive 5

acyl g6l W'%é@@u%“%’q'? tiﬁ'r@rm%%f'q?'aﬂrd’ﬁéw SQrvtertiond e aeePeRies Fan be
descr i bietheanunBegtndantibente Y 204 h1OBETE mirsetbspsidh 3W0a 2H7ddd2drdzdon Yhen Z

![ ﬁa![—l e:?ﬁgt?}%zt e,[tr:l'ef Is&@%ocnt i \FIC{%I oqqh%%glugm d‘ijgfh\lljm?ﬁe?m%?orgelsd thoef nt?mtg:e?uoql rrllgeaagent
dimers and their hydrophobic character, the temperature (see Wang & Gosh, 2008, J. Membrane
10  Sci., 318: 311-316, and references cited therein) ; note that the relative influence of some of
these parameters is not clearly established. In the case of proteins and antibodies, the person
skilled in the art will refer to Cromwell et al. (2006, AAPS Journal, 8(3): E572-E579). The content
in aggregates can be determined with techniques well known to the skilled person, such as SEC

(see Walter et al., 1993, Anal. Biochem., 212(2): 469-480).

15
After step (i) or (ii), the conjugate-containing solution can be submitted to an additional step (iii) of
ultrafiltration and/or diafiltration.
The conjugate is recovered at the end of these steps as an aqueous solution.

20

Antibody
The term “antibody” is used herein in the broadest sense and specifically covers monoclonal

antibodies (including full length monoclonal antibodies) of any isotype such as I1gG, IgM, IgA, IgD,
and IgE, polyclonal antibodies, multispecific antibodies, chimeric antibodies, and antibody
25 fragments. An antibody reactive with a specific antigen can be generated by recombinant
methods such as selection of libraries of recombinant antibodies in phage or similar vectors, or by

immunizing an animal with the antigen or an antigen-encoding nucleic acid.

A typical antibody is comprised of two identical heavy chains and two identical light chains that
30 are joined by disulfide bonds. Each heavy and light chain contains a constant region and a
variable region. As used herein, “Vy" or “VH" refers to the variable region of an immunoglobulin
heavy chain of an antibody, including the heavy chain of an Fv, scFv, dsFv, Fab, Fab’, or F(ab’)2
fragment. Reference to “V|” or “VL" refers to the variable region of the immunoglobulin light chain
of an antibody, including the light chain of an Fv, scFv, dsFv, Fab, Fab’, or F(ab')2 fragment.
35 Each variable region contains three segments called “complementarity-determining regions”
(“CDRs") or “hypervariable regions”, which are primarily responsible for binding an epitope of an
antigen. They are usually referred to as CDR1, CDR2, and CDR3, numbered sequentially from

the N-terminus. The more highly conserved portions of the variable regions are called the



Preparation of P2 10Starting materials to prepare P2 are PEG conpounds
that are commercially avail able or that can be prepared with said

comer ci avbyorvmspizabl e PEG conpounds through at | east omeTahmm/es41T eacti on
known to one skilled in the art. PEG dérrpounds are commercially avail abl e

bt A TaTorkYeanBs ! AR LSHRNGGN qoiind Biieuf el AN G BRlibe Flop cBphss, 32°
wher ei ol R @ONRs, trnat \RERiag a(R2a=shdel cAfiguGONRCHAGROOSHR GG DREAIMIRD) | s

descri g(%ﬂ? ?MG%%‘ H@%ﬁﬁhﬁké%&_ﬁ%ﬂ rlga;%g&actﬂgggt‘d%ﬂé?t sgucttpj)re.(T eCDRsin .

of an &afiiehainaw helditogethepyiatdless rRipximiiebysied Ryregings :ang heith (e GRRs&om ke
car i e@t@#%hﬁ@%hﬁb@tb)(o tHa f8rmRAbAGT ABLAlideh- b?'rQJ agesmte R bKt%oQ@M seelipat dtam, of

t he am ne an hal ogenoal kanoi c acjd N-hydro SUCCI ni m.di ne ester
(eg haﬁ?gg%wa&eqfa%r@jelqshgh "H@gf‘?'?%??' Rteggst.y o ofed't'O” Naig IS Pl 1 ke
DI C. 2%Hekétdd, MIDOI901). ) . . . . .. ji..,...1 0 HF F W

2011/ 039721PCT/ 182010/ 054417 12 DCI\/I protection of the acid by treatnent
with trinmethylsilyldi azonethane with nethanol then protect| on of the am ne
by addiThecamtioddy Tlde\ fandorBEktailSt mefvay ief al. liirynabiviopy of 5 ke, 201nSadan

al H@l ' %bmﬁ%ohg\ﬁw E?r]i B@cf%%gﬁ'for ms{ rf\ge érﬂgﬁ# théErhlé_nt%ﬁé(? L%o%b&thb

separate steps in a rotlc Sol vent yl'ation of the
am ne 19$014184WEHi80 %42% 05009362 (aptiésehce of a reactant bearing a
| eaving group |ike an alkyl halide RHal, and addition

The antibody or fragments thereof that recognize class A Eph receptor family members, such as
EphA2 receptor, preferably human, and function as antagonists of said receptor, can also be
15  considered. This antibody is devoid of any agonist activity. The antibody or an epitope-binding

fragment thereof can be one described in claims 12-15.

The humanized antibody or epitope-binding fragments thereof preferably have the additional
ability to inhibit growth of a cancer cell expressing the EphA2 receptor. The humanized antibody
20  or epitope-binding fragment thereof has preferably the additional ability to inhibit the migration of

a metastatic cancer cell expressing the EphA2 receptor.

The humanized antibody can be a humanized 2H11R35R74 antibody, or an epitope-binding
fragment thereof. An humanized antibody can be obtained by site-directed mutagenesis of the
25  polynucleotide sequences encoding hu53.2H11 (WO 2008/010101). Preferably, there are
provided resurfaced or humanized versions of the 2H11R35R74 antibody wherein surface-
exposed residues of the antibody or its fragments are replaced in both light and heavy chains to
more closely resemble known human antibody surfaces. The humanized 2H11R35R74 antibody
or epitope-binding fragments thereof have improved properties. For example, humanized
30 2H11R35R74 antibodies or epitope-binding fragments thereof specifically recognize EphA2
receptor. More preferably, the humanized 2H11R35R74 antibody or epitope-binding fragments

thereof have the additional ability to inhibit the growth of an EphA2 receptor-expressing cell.

The humanized versions of the 2H11R35R74 antibody are also fully characterized herein with
35  respect to their respective amino acid sequences of both light and heavy chain variable regions,
the DNA sequences of the genes for the light and heavy chain variable regions, the identification
of the CDRs, the identification of their surface amino acids, and disclosure of a means for their

expression in recombinant form. However, the scope is not limited to antibodies and fragments
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antibodies, including in the CDRs.
20
The sequences of the heavy chain and light chain variable regions of the 2H11R35R74 antibody,
and the sequences of their CDRs are set forth in this application. Such information can be used
to produce humanized versions of the 2ZH11R35R74 antibody. It is also possible to obtain the
humanized 2H11R35R74 antibodies of the invention by site-directed mutagenesis of hu53.2H11.
25  These humanized anti-EphA2 antibodies or their derivatives may also be used as the cell binding

agent of the conjugates of the present invention.

Thus, in one embodiment, this invention provides humanized antibodies or epitope-binding
fragment thereof comprising one or more CDRs having an amino acid sequence selected from
30 the group consisting of SEQ ID NOS: 1, 2, 3, 4, 5, 6. In a preferred embodiment, the humanized
antibodies of the invention comprise at least one heavy chain and at least one light chain,
wherein said heavy chain comprises three sequential CDRs having amino acid sequences
represented by SEQ ID NOS: 1, 2, and 3, and wherein said light chain comprises three sequential
CDRs having amino acid sequences represented by SEQ ID NOS: 4, 5, and 6.
35
The humanized 2H11R35R74 antibody or fragments thereof preferably comprises a Vi, having an
amino acid sequence consisting of SEQ ID NO. 12. A humanized 2H11R35R74 antibody or

fragments thereof which comprises a V. having an amino acid sequence consisting of SEQ ID
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WO 040483 4dbsor¥h a8 bt GHOcbnjud@le B804 2h2AL%) aWDa02600A3 68, 4) ard medstedd either on
the monomeric peak of the SEC analysis (allowing to calculate the “DAR(SEC)” parameter) or
using a classic spectrophotometer apparatus (allowing to calculate the “DAR(UV)" parameter).

35  The absorbances can be expressed as follows :
Ags2 = (Cp X ep252) + (Ca X €a252)
Azs0 = (Cp X €p280) + (Ca X £a280)

wherein :
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Method B : High Pressure Liquid Chromatography — Mass Spectrometry (LCMS




agent of the conjugates of the present invention. Thus, in one enbodi nent,
this invention provides hunmani zed anti bodi es or epitope-binding fragnent
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peak of the SEC analysis (allowing to calculate the "DAR(SEC)" paraneter)
or

I’ISE at

Method H : Analytical Size Exclusion Chromatography (SEC)
» Column: TSKgel G3000 SWXL 5 pm column, 7.8 mm x 30 cm, TOSOH BIOSCIENCE, LLC
Part # 08541

35 » Mobile Phase: KCI (0.2 M), KH,PO, (0.052 M), K;HPO, (0.107 M), iPrOH (20% in volume)
» Analysis Conditions: isocratic elution at 0.5 ml/min for 30 min
» Analysis performed on a Lachrom Elite HPLC system (Merck) using a L2455 DAD
spectrophotometer detector.




using a cl assic spectrophotoneter apparatus (allowi ng to cal cul ate the
"DAR(UWV)" paraneter). 35The absorbances can be expressed as follows : A252
= (CD X SbR32)1/08912CA X SA252) A280 = (CD X SD280) + ( CAPKTSBRBQYS4wtterein :
WO 2011/ 039721PCT/ 1B2010/ 054417 17 CQgand CA are respectively the
concentrations in the solution of the maytansinoid and of the antibody
SD252 and SD280 are respectively the nolar extinction coefficients of the
mayt anBuffersicorite®S? nm and 280 nm 5 SA252 and SA280 are respecti vel y t he
nmol ar t 0 f f t
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Chr ona % Mzotr.%ﬁes ﬁeﬁgsrqn?tr{ymro&yémw _pipB@sihs %tﬂaﬁé/s‘%nf&ﬁ@rbcfabt ﬁRK)l%d on a
WAt er s sstemln ositive and/or neg atlveeectros ray node

(ES+/ -) 'gfcﬁ?%ﬂ#ﬁpad\ﬂ%sarﬁp@cmaw i ORs: &PEVW%S‘F%IW"BW nd rOHchQJPr'i‘?pY' el TY
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CH3CN (tO 1A)for_r'r§|(__: . . _ _ . . _
emperature ; C: Size Exclusion Chromatography ; TBDMS : fert-butyldiméthylsilyl ; TEA :
20 triethylamine ; TFA : trifluoroacetic acid ; TFAA : trifluoroacetic anhydride ; TFF : Tangential Flow
Filtration ; THF : tetrahydrofurane ; TIPS : triisopropylsilyl ; TLC : Thin Layer Chromatography ; tr

: retention time.

Antibodies used in the examples

25  Two antibodies were used to prepare the conjugates :
» hu2H11 : (also referenced hu53 2H11 in WO 2008010101) : the antibody is produced by
a hybridoma deposited under the Budapest Treaty at the American Type Culture Collection,
under the accession number PTA-7662, and is described in PCT applicaton WO
2008/010101 ;

30 » hu2H11R35R74 : this humanized antibody binds to an EphA2 receptor and is obtained by

site-directed mutagenesis of hu53 2H11, consisting of heavy chain of sequence SEQ ID
NO: 18 and light chain of SEQ NO : 16.

Example 1
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compounds 4b) are introduced in a glass vial. A solution of 90 mg of 3-[2-(2-{2-[2-(2-bromo-

acetylamino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester in 0.94
20  ml of DMA is then added, followed by 36 ul of DIEA. After 23 hrs at RT, the reaction medium is
diluted with 5 ml of AcOEt and washed with 7 ml of water. The aqueous phase is extracted with 5
ml of AcOEt. The combined organic phases are dried over MgSQ,, concentrated to dryness
under RP. 228 mg of pale yellow viscous oil are obtained, which product is diluted with a
minimum amount of DMA and purified by flash-chromatography on 30 g of C18-grafted silica gel
25  (gradient of elution water:acetonitrile 95:5 to 5:95 by volume). After concentration of fractions 2
and 3 under RP, a colourless viscous oil is obtained, which product is diluted with a minimum
amount of DMA and purified by flash-chromatography on 30 g of C18-grafted silica gel (gradient
of elution water:acetonitrile 95:5 to 5:95 by volume). After concentration of fractions 33 to 35
under RP, 41 mg of L-DM4-AcNH-PEG4-CONHS activated ester are obtained in the form of a
30  white meringue-like product. Mass spectra (B) : RT= 4,06 min; [M+H-H,O]+ : m/z 1164 ; [M+H]+:
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PEG4-CONHS activated ester are obtained in the form of a colourless glass-like product. Mass
spectra (D) : RT=0.98 min ; [M+H-H,O]+ : m/z 1178 (main signal) ; [M+Na]+ : m/z 1218 ; [M-
H+HCO,H]- : m/z 1240 ; "TH NMR_(500 MHz. 8 in ppm . chloroform-d) : 0.81 (s, 3 H) ; 1.20 to 1.33
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1.96t02.04 (m, 1 H); 219 (dd, J=2.8 and 144 Hz, 1 H); 22910 2.41 (m, 1 H) ; 2.55 to 2.66 (m,
2H);2831t02.93 (m, 12 H); 3.04 (d, J/=9.8 Hz, 1 H) ; 3.12 (d, J=12.7 Hz, 1 H) ; 3.18 to 3.25 (m,
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Br CH2CONHS CH2C12 2) DIC 0 2.1. Preparation of conjugate
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(s, 3H);4.29 (m, 1 H);4.79 (dd, J=2.8 and 12.2 Hz, 1 H) ; 5.41 (q, J=6.7 Hz, 1 H) ; 5.68 (dd,

J=9.3and 15.2 Hz, 1 H); 6.23 (s, 1 H) ; 6.43 (dd, J=11.0 and 15.2 Hz, 1 H) ; 6.66 (s, 1 H) ; 6.74
(d, =11.0Hz, 1 H);6.83 (s, 1 H).

2.3. Preparation of 3-{2-[2-(2-{2-[(2-bromo-acetyl)-methyl-amino]-ethoxy}-ethoxy)-ethoxy]-

ethoxy}-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester
| 0
N SO A0 O,
B O o] N
'/\!)r \/\Icl)/ob

Under magnetic stirring, at RT, in a round bottom flask, 115.1 mg of 3-(2-{2-[2-(2-methylamino-

ethoxy)-ethoxy]-ethoxy}-ethoxy)-propionic acid, 1.5 ml of DCM, 97.3 mg of bromo-acetic acid 2,5-
dioxo-pyrrolidin-1-yl ester are successively introduced. After 2 h, 72 pl of DIEA are added, and
after a further 1 hour at RT, 70.2 pl of DIC are added. The crude reaction medium is kept 4 hrs at
RT, 16 hrs at -20°C, and then purified by flash-chromatography on 30 g of silica gel (gradient of
elution DCM:methanol from 0:100 to 3:97 by volume). After concentration of fractions containing
the desired product under RP, 85.8 mg of 3-{2-[2-(2-{2-[(2-bromo-acetyl)-methyl-amino]-ethoxy}-
ethoxy)-ethoxy]-ethoxy}-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester are obtained in the form of a
white solid. Mass spectra (A) : RT= 0.84 min ; [M+H]+ : m/z 497/499

2.4. Preparation of 3-(2-{2-[2-(2-methylamino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-propionic
acid

|
HN (o] (o] OH

SN TN I N \/\(I)r
Under an inert atmosphere of argon, in a round bottom flask, with magnetic stirring, 120.1 mg of
3-[2-(2-{2-[2-(2,2,2-trifluoro-acetylamino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-propionic acid methyl
ester, 1 ml of anhydrous THF and 59.8 ul of CHsl and successively introduced. The reaction
medium is cooled with a ice/water bath at about 0°C, and 16.1 mg of NaH (50% pure in oil) is
slowly added by small portions. After 15 min at 0°C, and 1 hr at RT, the crude reaction medium is
concentrated to dryness under RP, and diluted with 0.5 ml of THF and 0.8 ml of water. At RT,
30.6 mg of LiOH is then added to the reaction medium. The crude reaction medium is kept 2 hrs
at RT, 16 hrs at -20°C, and then purified by flash-chromatography on 30 g of C18-grafted silica
gel (gradient of elution water:acetonitrile from 95:5 to 5:95 by volume). After concentration of
fractions containing the desired product under RP, 115.3 mg of 3-(2-{2-[2-(2-methylamino-

ethoxy)-ethoxy]-ethoxy}-ethoxy)-propionic acid are obtained in the form of a yellow oil.

2.5. Preparation of 3-[2-(2-{2-[2-(2.2.2-trifluoro-acetylamino)-ethoxy]-ethoxy}-ethoxy)-

ethoxy]-propionic acid methyl ester
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Under magnetic stirring at RI, 4 m of hu2H11R35R74 (14.36 nmg/m in buffer
A) are added, then 7.5 m of buffer A 1.45 m of HEPES 1M 1.05 nl of DMA,
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3.2. Preparation of L-DM4-AcNH-PEG8-CONHS activated ester




Under an inert atnosphere of argon, in a round bottomflask, with nagnetic
stirring, 120.1 ng of

342- (2- {Mp-202/@924t ri f | uor o- acet yl am no) - et hoxyFet hoxy pcetibmmydssathoxyFpr o
pi oni ¢ aci d met hyl ester, 1 rrI of anhgdrous THF and 59.8 pl of CH3l and
succes |ntrod ced actl WlthaIC/Wat er
ot st SB0 el SR et 12 Bt BB A 1P F b Bt § i e
by srraIeIthoIaszIthmam}sethm‘yt)-emomethowy}a&thc&@) etaovd] gthbxy}-atopRinjc t hecidr udé5+dwo{| on

medi umé)\/ﬁg)lﬁlﬂ?f:aargsfeqta%jmIr%deé%ggI?%%Ia‘équ fﬁ&e@ﬂg a%'olu%r?gf i I%g?ﬁ? s 9 THF

and O ter hen add e reaction
medi umo-8frvel & DMAand 45 Mbef QHEA Niﬁf|4§ hreeitRT2 thﬁf@a@tonmed'%'swf'%ﬁ by fg3ls. and

t hep plémoida%brédhyfohaq% sfmraa@bp@ramhvomut%ﬁ m:mme@LBumr@fotM(ﬁw Vohangel
(gradient of elutjo f\,\@fqt@ﬂ% gt onitrile from Af ter

concentiat careegiatnr o e a i BRoTree b RPN R RS ‘ﬁ%s 115, 3
ng of Zclviitddlekier(aZe omthinyd Emrthéltbrmeif b@dm)m@s@nsyﬁe Mhtfae;mom=pwmmm c

d d f I I i f
2o (BB 55 340 et SO NP e W o G D R PR o MR oy -
pr op| oni4ao MBIZCB chirgdferm-d850. 81 Imszmr/mmzwcmaeca_my 0626} {n, 1_2H) Under
2N brerla A TRRANGL @ 9f, 3198702 (. 7+ 0188 AT @S v 68 SREBEh! Fr

st I rri ng,
( 2- { 2422(19 (e o 2BRONY) Hit DX IFRETN2 Het2niixip)2- 95 (opi1 6 i) c 288 (dl J& 16 PEG) 4,

Pi-er ce)1 1) r§‘040(E| JM F'I‘{‘GI I-J-) ?16% bFB%Hhﬁ‘-rI@W F'I’{ § |—I3U§02%§§'3VI?)' 3. 32”(UbR93IdCI9¢| At

Rl , trinoth azonet hane (2M'sol’ution in hexane) i1s slowy

added t3d37t ﬁé3 Heattt 2n'é)d&ﬁﬂ1 (dAft%t H2 1 >s 34 RIU=58HE éxbeds949 383 (m, 29
trl ot Iyl sideyt, d-@8 el mna 00Ss, rBemif Tt wekdyn, addl ; t4l7fH'I(deJ=@(99z§ddC129®HQ 1 The

Cr e 0, s RER et | ol nes SRR Th i LT e AR UL RS,

of TEA aadds:mﬂ)z pIH)ofs F@RAJAT & Heut e S 6178 el yw=addeatt, 1At &r862dhy=s.88zM H) at Rl
and 19 at, 363 pl of TEA and 300 pl of TFAA are successively
added. 'Arter 2? WrsHo)O mn at R and the crude is stocked at -20C and then
purified by flash-chromatography on 30 10 g of C18 grafted silica gel

(gradi gy, qire dﬁ.b.&m \I/ataez. blis. i Iaﬁn.%é -BhoXPLiABAy}- Af t er

concentrati o on % pro under 3 ny
of 28424 ;ebl'}px,y);—ethoxy]-ethoxy}-ethoxy)-ethoxy]-et oxy} -propionic _acid 2, 5 d|oxo -pyrrolidin-1-yl

(2, 2, 2-¢sterf: | uoro-acetyl am no) - et hoxyFet hoxy} - et hoxy) - et hoxyFpr opi oni ¢ aci d

met hyI ester are obtained in the formof a pale- yeI I ow og,l Mass spectra
(A) : RT=0.90 min§ [MNt : mlz 376 M 1-1] - 5 Exanple 3
3.1. Preparati OnB'(}f)L&(ﬂ'ﬂ/ e’\hd’zHl\iaRS%Ig{?@ nder magnetic

stirring at R, 4 nl "of  hu2H11R35R74 (14. 36 ng/nI in buffero A) are added,
t hen ZQJndeBrrrdbnézfc diuirgest AT, 100Amgndf Pf2-PERESarhiMb-eIhdip)-dthox9f-ethdi-efhoky)owed

bt or . Mo 3T (AP R OER. B/0FE GO S TR T T BRSO R Bl

L- DV4- AgiiiinPE@Ss@ONIHSs uacedsivally drodstesirin b glaasl died Aftéxf t lerat RTh85.4 5l OﬁmCate R,

th ith .
buri 1 Sifed ARORL TR Tt Bl b Bl o1l Liotiledi Mee
-10 sandpﬂ%f R ditvtes wilh 18108 ¢fuhdCelrt. BlietecR en sshitatedt glabe @n@ gonCERsatgREfo dptRssand

l'ines ghge@shed hggtohssm[zeeszt{aqz éﬂ{zrﬂz @b dd%SpredBfIﬁdmmJ L‘@hdx\wetﬁ&!y BIh@ﬂ? are

m xed, concentr at ter-steril |zed

PVDF. Ethoxpretpyheibedr %‘BW@tmer%‘Pﬂ%am SedYP iy el "(I: ¥' %t@ﬁrer@tﬂmd vvas
thge ol &ienffin oﬁ'b&omnddsg?m ®lais§ (SEDM ISR%I%E?SG ﬁ1"5n B [l\maRIT]+dr1ntérg 565%@61 and-
nonomner al ysis : = 5.0; = : mn ;
m)nomer'_' (%CB%HI i(ﬂ §€§7@? HRVS data : see Fig.3. 30 3.2. Preparation of

L- DMA- AcNH PEGS- CONHS acti vated ester WD 2011/ 039721PCT/ 1B2010/ 054417 25
Under % stirring at RI, 65 ng of

3-{2427CZ -(2-{242- (3- brono- pr opi onyl am no) -
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a solution of 67.7 ng of L-DM4 in 0.85 m of DVA and 16.5 pl of DI EA After
48 hrs at R, the reaction nediumis purified by flash- 5 chronmat ography on
10 g of silica gel (gradient of elution DCM MeOH 100:0 to 90: 10 by vol une).
After concentration of fractions 18 to 26 under RP, 17 ny of

L- DM4- AcNH- PEGB- CONHS activated ester are obtained in the formof a

col ourl ess glass. Mass spectra (B): : RI=4.08 mn ; [MHH20]+ : nlz 1340
(main signal) ; [MtNa]J+ : mz 1380 ; [MHHCO2H - : mz 1402 ; 1H NWR (400
MHz, 6 in ppm, chloroformd) : 0.81 (s, 3 H ; 1.22 (s, 3 H ; 1.23 (s, 3
H ; 1.26 (m 1 H ;




10 1.30 (d, J=6.8 Hz, 6 H ; 1.41 to 1.52 (m 1 H ; 1.65 (s, 3 H)
1.80(m 1 H ; 1.89to01.99 (m 1H ; 2.19(m 1 H ; 2.37 (m 1 H ; 2. 47
to 2.67 (Wp281114397212. 81 to 2.93 (m 10 H) ; 2.99 (d, J=P6TGB10/0 5h41—'!) ; 3.04

(d, J=9.8 Hz, 1 H ; 3.16 (d broad, J2B3.7 Hz, 1 H) : 3.23 (s, 3 H ; 3.32
(s broad, 1 ; 3.37 (s, 3 H ; 3.4 (m %upmwm .51 (d, J=9,1 Hz, 1 H ;
3.54 (t, J=§ H__ ™889 §.03 Fa ﬂgw /\?\q@- 6.6 Hz, 2 H)
. 4.00 (s, 3 4312& Y0 4.33 (m 4., (dd L@czmgblz 2 Hz, 115
H);5.43(q,J68Hz 1H);567(dd “i=0, i““ész 6.23 (s,
1 H ; 6.44 (dd, J=13le~emdolbiowke, 1 H | 8.65 6. 75
(d, J=11.2 Hz, 1 6.86 (d, "B=1.5 Hz, 1 H :\ 2t0 H) .
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10  solutions are mixed, concentrated on Amicon 15 and filter-sterilized through 0.22 um PVDF. 8.0
ml of huZH11R35R74-PEG4-Allyl-DM4 conjugate (c=5.22 mg/ml) was obtained. The conjugate is
then analyzed for final drug load and monomeric purity. SEC analysis (H) : DAR (SEC)= 5.3 ;
RT= 16.767 min ; monomeric purity= 99.4% ; HRMS data : see Fig.4.

L-DM,- all)ll -PEG4-CONHS
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“br opi oni ¢ aci d
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15  4.2. Preparation of L-DM4-Allyl-PEG4-CONHS activated ester
Under magnetic stirring at RT, 70 mg of L-DM4, 45 mg of 3-(2-{2-[2-(4-bromo-but-2-enyloxy)-
ethoxy]-ethoxy}-ethoxy)-propionic  acid  2,5-dioxo-pyrrolidin-1-yl  ester (Bromo-Allyl-PEG,-
CONHS), 0.5 ml of DMA and 23.5 pl of DIEA are successively introduced in a glass vial. After 2
hrs at RT and 17 hrs at -20°C, 50 pl of DIEA is added. After 24 hrs at RT, the reaction medium is
20  purified by flash-chromatography on 30 g of C-18 grafted silica gel (gradient of elution

water:acetonitrile 95:5 to 5:95 by volume). After concentration of fractions containing the
expected product under RP, 47.1 mg of L-DM4-Allyl-PEG4-CONHS activated ester are obtained
in the form of a white solid. Mass spectra (D) : RT= 1.06 min ; [M+Nal]+ : m/z 1173 ; 'H NMR (500
MHz, & in ppm , chloroform-d) : 0.81 (s, 3 H); 1.18t0 1.39 (m, 13 H); 1.42t0 1.52 (m, 1 H) ; 1.58

25 (d,J=134Hz,1H);165(s,3H);1.73t01.82 (m, 1H);1.861t0 1.95(m, 1 H); 2.19 (d, J=14.3
Hz,1H);240 (m,1H);251t02.65(m,2H);2821t02.95(m,9H);2.981t03.07(m,2H); 3.12
(d, =126 Hz, 1 H) ; 3.18 10 3.27 (m, 1 H) ; 3.23 (s, 3 H) ;3.36 (s, 3 H) ; 3.51 (d, J=9.1 Hz, 1 H) ;
3.54 t0 3.82 (m, 13 H) ; 3.86 (1, J=6.4 Hz, 2 H) ; 3.91 10 3.95 (m, 2 H) ; 3.99 (s, 3 H) ; 4.28 (1,
J=11.0 Hz, 1 H) ; 4.78 (dd, J=2.6 and 11.9 Hz, 1 H) ; 5.44 (q, J=6.7 Hz, 1 H) ; 5.49 t0 5.63 (m, 2

30 H);5.68 (dd, J=9.1 and 15.0 Hz, 1 H) ; 6.24 (s, 1 H) ; 6.43 (dd, J=11.1 and 15.0 Hz, 1 H) ; 6.66
(s, 1H);6.77 (d, J=11.1 Hz,1 H) ; 6.83 (s, 1 H).
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purity. SEC analysis (method H) : DAR (UV)= 6.6 ; DAR (SEC)= 5.6 ; RT= 15.387 min ;
35  monomeric purity= 99.7% ; HRMS data : see Fig.5.




At RI, a solution of 1 g of
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tert - but Wwoesti@sI2eomerci al ly avail a §3e), 6 m of TFA ana/1B20m/0%f17DCM i s
stirred during 3 hrs, and then concentrated to dryness under RP. The oily
residue is diluted with toluene and concentrated to dryness under RP
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Exanpl ?ser%TaiielHa Preparation of conjugate hu2H11- PEGA- NHAc- DM Conj ugat e
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conj ugaceording &t tbel ccrebétl@orbytutihemarvéleaog@eocbe ofeateiggHIl omhodiil TRISRAR! | s of
vehicle-treated cells. In these experinents, the naked anti body (hu2Hl1l or
hu2H11R35R74) was added to the wells at a concentration of 1 pMat the
be@bnni ng of abh*élaexperl ment, and inhibition of proliferation was neasured

as previousl pdescriped 20 Resufts regortgd T tapres riapnd 1]l b suggest
that the conjugates display tstrong i N ViplaRa proI'inserPéfﬂl on i nhlabl tion
properties oh NMDA- MB23foRjH9ate and act tf(U@L%blnaJ téu "JF! Vs fAtli gen
according tof the conpetition study run|in heaJ 3 ﬁj niked [hu2H11 or/
huZH1 1R35R7 A o A AIbEG A NRAC DRI SR Al EXA D 895"1'3"’!7522’3“U 84

hu2H11-PEG8-NHAc-DM4 5.6 1007 20726 21

hu2H11-PEG4-Allyl-DM4 5.1 437 25907 59

hu2H11-PEG4-NMeAc-DM4 4.1 1400 85379 61

Table IlIb
conjugate DAR G oM ratio
(UV) [conjugate + naked

alone hu2H11R35R74
hu2H11R35R74-PEG4-NHAc-DM4 59 147 29731 202




conj ugate al one + naked hu2H11 hu2H11l- PEG4- NHAc- DV (see ex.1.1) 6.6 895
75223 84 hu2H11l- PEG3- NHAc- DA 5.6 1007 20726 21 hu2H11l-PEA-Allyl-DW4 5.1

437 2590 WB20HuBHIR1- PEGA- NVeAc- DV4 4. 291400 85379 PCT/1B2010/054417
hu2H11R35R74-PEG8-NHAc-DM4 4.9 400 24955 62
hu2H11R35R74-PEG4-Allyl-DM4 53 161 7820 49
hu2H11R35R74-PEG4-NMeAc-DM4 5.4 217 36400 168

Example 10 : L-DM4-AcNH-PEG,-COOMe

1) BrCH,CONHS

H
CH.CI, N 0, o) O
HZN\/\O’\/O\/\Q’\/O OH el Br/\'r NN NN NN \/\g, \
2) MeOH, TSM-CHN, o
CA(PEG)4 L-DM4
DIPEA, DMA

10.1. Preparation of free-drug L-DM4-AcNH-PEG,-COOMe

Molecular Weight =1099.74
Molecular Formula =C52H79CIN4O17S

Under magnetic stirring, at RT, under an inert atmosphere of Ar, in a glass vial, 57.4 mg of 3-[2-
(2-{2-[2-(2-bromo-acetylamino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-propionic acid methyl ester, a
solution of 80 mg of L-DM4 in 0.44 ml of DMA, finally and 19.6 pl of DIPEA are successfully
introduced. After 18 hrs at RT, the crude is diluted with 10 ml of water, extracted with 3x7 ml of
10  AcOEt. Organic phases are gathered, dried over MgSQ,, filtered and concentrated to dryness
under RP. 124 mg of a colourless oil are obtained, which product is diluted with a minimum
amount of DMA and purified by flash chromatography on C18-grafted silica gel (Merck, C18, 5g,
25-40 ym, 18 ml/min, gradient of elution water:acetonitrile 100:0 to 5:95 by volume). After
concentration of fractions containing the expected compound under RP, 12.8 mg of the methyl
15  ester L-DM4-AcNH-PEG,-COOMe are obtained in the form of a colourless film. Mass spectra (C)
:tr = 0.97 min ; [M+H]J+ : m/z 1099 ; [M-H]- : m/z 1097 ; 'H NMR (500 MHz. in ppm . chloroform-
d):0.80 (s, 3H);1.21 (s, 3H); 1.22 (s, 3 H); 1.24 t0 1.35 (m, 7 H); 1.46 (id, J=6.4 and 10.2 Hz, 1
H); 1.57 (d, J=13.4 Hz, 1 H); 1.64 (s, 3 H); 1.80 (ddd, J=4.9 and 11.5 and 14.6 Hz, 1 H); 1.92 (m,
1 H); 2.18 (dd, J=2.3 et 14.7 Hz, 1 H); 2.36 (ddd, J=4.8 and 11.4 and 16.2 Hz, 1H); 2.52 (ddd,
20 J=5.1and 11.3 and 16.3 Hz, 1 H); 2.59 (t, J=6.4 Hz, 2 H); 2.63 (m, 1 H); 2.86 (s, 3 H); 2.88 (m, 1
H); 2.98 (d, J=16.7 Hz, 1 H); 3.03 (d, J=9.6 Hz, 1 H); 3.15 (d, J=12.6 Hz, 1 H); 3.23 (s, 3 H); 3.36
(s, 3 H); 3.42 (m, 2 H); 3.50 (d, J=9.1 Hz, 1 H); 3.54 (m, 2 H); 3.63 (m, 13 H); 3.68 (s, 3 H); 3.75 (t,




61 Table IIb conjugate DAR (UV) IC50 [PM ratio conj ugate al one + naked
hu2H11R35R74 hu2H11R35R74- PEG4- NHAc- DWW 5.9 147 29731 202 WO
2011/ 039 A2020A@B 1282010/ 054417 hu2HL1RB5R74- PEGS- NHAC- DRETABS 14051417

J=6.4 Hz, 2 H); 3.99 (s, 3 H); 4.27 (t, J=11.3 Hz, 1 H); 4.78 (dd, J=2.2 et 12.1 Hz, 1 H); 5.42 (q,
J=6.9 Hz, 1 H); 5.66 (dd, J=9.1 and 15,4 Hz, 1 H); 6,21 (s, 1 H); 6,43 (dd, J=11.0 and 15.4 Hz, 1
H): 6.64 (s, 1 H); 6.74 (d, J=11,0 Hz, 1 H); 6.85 (s, 1 H); 7.05 (t, J=5.5 Hz, 1 H).

5 10.2. Preparation of 3-[2-(2-{2-[2-(2-bromo-acetylamino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-

ropionic acid methyl ester

H
o o o .
i Al G e A

Under magnetic stirring, at RT, 100 mg of 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-

propionic acid (CA(PEG)4, Pierce), 89 mg of bromo-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester and
10 2 ml of DCM are successively introduced in a glass vial. After 1 hr at RT, 0.7 ml of MeOH and

0.38 ml of a 2 M trimethylsilydiazomethane solution in hexane are added. After 1 hr at RT, the

crude reaction mixture is concentrated to dryness under RP, then diluted with a minimum amount

of DMA and purified by flash chromatography on C18-grafted silica gel (Merck, C18, 5g, 25-40

pm, 18 ml/min, gradient of elution water:acetonitrile 100:0 to 5:95 by volume). After concentration
15  of fractions containing the expected compound under RP, 58 mg of 3-[2-(2-{2-[2-(2-bromo-

acetylamino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-propionic acid methyl ester are obtained in the form

of a colourless oil. Mass spectra (A) : tr = 0.75 min ; [M+H]+ : m/z 400/402

Bromo-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester could be prepared following published protocol
20  (Biochemistry 1974, 481).

Example 11 : L-DM4-AcNMe-PEG4-COOMe

1) NaH, Mel \P
THF, |

H
O NN oA O A OH _— © N\/\o/\,o\/\o,\/o\/\'ro\
Y \/\g/ 2) MeOH, TSM-CHN,

0 o]
° HCI
dioxane
s\j\ o o) I
\ P Aot Ao
o o]
°>/'L o BrCH,CONHS
o L-DM4 CH,Cl,
£ o, DIPEA, DMA
~° Lo
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0 0

6 OH

11.1. Preparation of free-drug L-DM4-AcNMe-PEG,-COOMe

Molecular Weight =1113.77
Molecular Formula =C53H81CIN4017S

25
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3-12-(2-{2-12-(2-bronp-acetyl am no) - et hoxyl - et hoxy} - et hoxy) - et hoW -

pro i oni ¢ aci d rret hyI ester Mol ecul ar Wallghtt —400 27 | I I I I\/blhecul at{‘ For mul a

AR+<N ! Oio ORI 9135

3- (2- {%xv?—@pumw&iaqwt)wmsmw%t hoxy} - et hoxy) -

B,/\“/N\/\o/\/o\/\o/\/o\/\IrO\ Molecular Weight =414.30
3 o Molecular Formula =C15H28BrNO7

Under magnetic stirring, at RT, under an inert atmosphere of Ar, 127 mg of 3-(2-{2-[2-(2-

methylamino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-propionic acid methyl ester, 102.2 mg of bromo-
25  acetic acid 2,5-dioxo-pyrrolidin-1-yl ester and 1.2 ml of DCM are successfully added. After 45

min, the crude is concentrated under RP and purified by flash-chromatography on 5 g of CN-

grafted silica gel (gradient of elution n.heptane/iPrOH/AcCOELt with increasing iPrOH portion). After

concentration of fractions containing the expected compound under RP, 122 mg of 3-{2-[2-(2-{2-

[(2-bromo-acetyl)-methyl-amino]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-propionic acid methyl ester are
30 obtained in the form of a colourless oil. Mass spectra (A) : tr = 0.84 min ; [M+H]+ : m/z 414/416.

Bromo-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester could be prepared following published protocol
(Biochemistry 1974, 481).

35 11.3. Preparation of 3-(2-{2-[2-(2-methylamino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-propionic

acid methyl ester



propionic acid (CA(PEG 4, Pierce), 89 ng of bronp-acetic acid

2,5-di oxo-pyrrolidin-1-yl ester and 10 2 m of DCM are successively

i nt roducewtoi2n11zo3gizass vial. After 1 hr at R, 0.7 m of pe@BRoaeos4@1738 nm of
a 2 Mtrinmethylsilydi azomet hane sol uti3n in hexane are added. After 1 hr at
R, the crude reactlon m xture is concentrated to dryness under RP, then
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aci d mdUipyycagangrmethy- %@%1%y]r%hqxﬁbe @?yl)rﬁB‘PXBél PERRIHST Peid smefny!. esieis gre
spect r aolubilised hiR mi B HRIrdBnric abitten ddidtion iMldfox4M)/ 482 18 hrs, thBEQOB B4 C

o 2 R et 3 S0l ] A5 BRI B e
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?NEIEAME’% %{%\%Rge?gatlon of ¢élutio & eﬁgctlg}l u%ge II:ZPf 54?69 gr &gcolourless oil are
obtained. This oil was dissolved in AcOEt, dried on MgSQ,, filtered and evaporated under RP.
127 mg of 3-(2-{2-[2-(2-methylamino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-propionic acid methyl ester

10  are obtained as a colourless oil. Mass spectra (A) : tr = 0.40 min ; [M+H]+ : m/z 294.

11.4. Preparation of 3-[2-(2-{2-[2-(tert-butoxycarbonyl-methyl-amino)-ethoxy]-ethoxy}-
ethoxy)-ethoxy]-propionic acid methyl ester

S N e W
o]
15  Under magnetic stirring, at RT, under an inert atmosphere of Ar, a solution of 227 mg of 3-[2-(2-
{2-[2-(tert-butoxycarbonyl-methyl-amino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-propionic acid in 0.644
ml of DCM and 0.644 ml of MeOH is cooled down to about 0°C with a water-ice-sodium chloride.
0.449 ml of a 2 M solution of trimethylsilydiazomethane in hexane are added, and after 17 hrs at
RT, a 0.5 M solution of acetic acid in MeOH is added in order to achieve a pH between 5 and 6.
20  The crude is diluted with AcOEt (30 ml), washed with water (2x15 ml), with brine (15 ml), and the
organic phase is dried on MgSQ;, filtered and evaporated under RP. 209.7 mg of 3-[2-(2-{2-[2-
(tert-butoxycarbonyl-methyl-amino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-propionic acid methyl ester

are obtained as a colourless oil. Mass spectra (A) : tr = 1.18 min ; [M+H]+ : m/z 294, 338, 394.

25 11.5. Preparation of 3-[2-(2-{2-[2-(tert-butoxycarbonyl-methyl-amino)-ethoxy]-ethoxy}-
ethoxy)-ethoxy]-propionic acid

Y

0 N\/\o/\/o\/\o/\/o\/\H/OH Molecular Weight =379.45
\Ir Molecular Formula =C17H33NO8
(o) (o)

Under magnetic stirring, at RT, under an inert atmosphere of Ar, a solution of 330 mg of
commercially available 3-(2-{2-[2-(2-tert-butoxycarbonylamino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-
30  propionic acid in 4 ml of THF is cooled down to about 0°C with a water-ice-sodium chloride. 72.2
mg of NaH (70% in oil) are slowly added, and 25 min later 0.174 ml of Mel. Cooling bath is
removed, and after 3 hrs at RT, 120 mg of NaH and 0.2 ml of Mel are added. After 1.5 hr at RT, a
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solubilised in 2 mM of hydrochloric acid 4N solution in dioxane. After 18
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13.1. Preparation of free-drug L-DM4-AcNH-PEGz:-COOMe
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Molecular Weight =1275.96
Molecular Formula =C60H95CIN4021S

Under magnetic stirring, at RT, in a glass vial, 60 mg of L-DM4, 11.4 mg of potassium carbonate,
and a solution of 75 mg of 3-{2-[2-(2-{2-[2-(2-{2-[2-(2-bromo-acetylamino)-ethoxy]-ethoxy}-
25  ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-propionic acid methyl ester in 0.7 ml of DMA are

successfully introduced. After 22 hrs at RT, the reaction medium is diluted with 12 ml of water,
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13.2. Preparation of 3-{2-[2-(2-{2-[2-(2-{2-[2-(2-bromo-acetylamino)-ethoxy]-ethoxy}-ethoxy-

ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-propionic acid methyl ester
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Under magnetic stirring, under an inert atmosphere of Ar, at RT, 200 mg of 3-[2-(2-{2-[2-(2-{2-[2-

25  (2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-propionic acid

(CA(PEG)8, Pierce), 1.7 ml of DCM, 09 ml of MeOH, and 034 ml of a 2M
trimethylsilydiazomethane solution in hexane are successively introduced in a glass vial. After 30
min at RT, 0.1 ml of a 2M trimethylsilydiazomethane solution in hexane are added. After 25 min at
RT, reaction mixture is neutralized by addition of a few drops of acetic acid, concentrated to

30 dryness under RP, azeotroped with toluene. The so obtained colourless oil is diluted with a
solution of 106.9 mg of bromo-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester in 0.7 ml of DCM. After
30 min at RT and 16 hrs at 4°C, the crude is purified by flash-chromatography on 20 g CN-grafted
silica gel (gradient of elution n.heptane/iPrOH/AcOEt with increasing iPrOH portion). After
concentration of fractions containing the expected compound under RP, 175 mg of 3-{2-[2-(2-{2-

35  [2-(2-{2-[2-(2-bromo-acetylamino)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-
ethoxy}-propionic acid methyl ester are obtained in the form of a colourless oil. Mass spectra (B) :
tr = 2.79 min ; [M+H]+ : m/z 576/578.




H; 4.78 (dd, J=3.0 and 11.8 Hz, 1 H); 5,43 (q, J=6.8 Hz, 1 H); 5.48 a 5,61
( 2 H; 567 (dd, J=9.2 and 15.2 Hz, 1 H); 6.20 (d, J=0.5 Hz, 1 H); 6.42
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Molecular Weight =1210.84
Molecular Formula =C57H84CIN5019S

Under magnetic stirring, at RT, 160 mg of L-DM4, 115.8 mg of 3-{2-[2-(2-{2-[3-(2,5-diox0-2,5-
10  dihydro-pyrrol-1-yl)-propionylamino]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-propionic  acid  2,5-dioxo-
pyrrolidin-1-yl ester (commercially available, SM(PEG)4, Pierce), 0.6 ml of DMA, 55.1 mg of
supported DIPEA (3.72 mmol/g), 0.3 ml of extra DMA and 6 pl of DIPEA are successively added.
After 1 hr at RT and 16 hrs at -20°C, the crude reaction mixture is filtered, washed with DCM, and
purified by flash-chromatography on 20 g of silica gel (gradient of elution DCM:MeOH with
15  increasing contribution of MeOH). After concentration of fractions containing the expected product
under RP, 110 mg of a colourless film is obtained and purified on 10 g of silica gel (gradient of
elution DCM:MeOH with increasing contribution of MeOH). After concentration of fractions
containing the expected product under RP, 19.6 mg of the methyl ester L-DM4-Mal-PEG,-
COOMe are obtained in the form of a colourless glass. Mass spectra (A) : tr = 1.31/ 1.32 min (2
20 diasterecisomers) ; [M-HJ- : m/z 1208. 'H NMR_ (500 MHz, in ppm, chloroform-d) : 0.73 (s, 3 H);
1.22 (m, 13 H); 1.39 (m, 1 H); 1.52 (d, J=13.7 Hz, 1 H); 1.57 (s, 3 H); 1.78 (m, 1 H); 1.99 (m, 1 H);
2.11 (ddd, J=1.8 and 1.9 et 14.1 Hz, 1 H); 2.24 (ddd, J=4.7 and 11.5 and 15.9 Hz, 1 H); 2.38 (m,
3 H); 246 (m, 1 H); 2.53 (m, 3 H); 2.69 (s, 1 H); 2.82 (s, 3 H); 2.94 (dd, J=4,7 and 9.6 Hz, 1 H);
3.08 (m, 3 H); 3.14 (s, 3 H); 3.29 (s, 3 H); 3.34 (q, J=5.3 Hz, 2 H); 3.43 (d, J=9.1 Hz, 1 H); 3.48 (id,
25 J=1.8and 5.1 Hz, 2 H); 3.58 (s, 13 H); 3.67 (m, 7 H); 3.91 (s, 3 H); 4.22 (t, J=11.3 Hz, 1 H); 4.70
(m, 1 H); 529 (m, 1 H); 559 (m, 1 H); 6.30 (s large, 1 H); 6.35 (dd, J=11.0 and 154 Hz, 1 H),
6.61 (m, 2 H); 6.76 (s, 1 H).
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hu2H11R35R74-PEG4-NHAc-DM4

hu2H11R35R74-conjugate =

25  The antitumor activities of hu2h11-conjugate and hu2h11R35R74-conjugate were evaluated at 2
dose levels agains a measurable primary colon tumor, CR-LRB-004P, strongly expressing target,

S.C. implanted in female SCID mice. Control group was left untreated. Doses were expressed in



free-drug NMDA-MB231 HCT116 10 L- DVA- AcNH PE4- COOVe 15.3 13 11

L- DM4- AcNMe- PEX4- COOMVe 28,3 18,5 12 L-DVA-Al Iyl - PEA-COOVe 1,5 0,8 14

L- DVi- MalwBB@iI/32eve 31,7 33,6 As is_visible, the prodectraBiraeedmdii n the
formof esters -COOWe present a stronagi nvitro prol i feration inhibition
propert| S9N wo. . different cell 20Ex Vo val.ugtion
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usi ng the fornmulfa mass Anti t unor
activity eval uation was done at the hi ghest 25non toxic dose (HNTD). A
dosgge producing a 20% body wei ght |1oss (bw) at nadir (mean of group) or

10% or ysRg & $§ifdkd administration schedule in CR-LRB-004P tumor, hu2h11R35R74-conjugate was
active at 40 and 10 mg/kg with a AT/AC of 28% and 39% respectively while hu2h11-conjugate
was active only at 40 mg/kg with a AT/AC of 26%. At 10 mg/kg, hu2h11-conjugate was not active
in this model. From these results, hu2h11R35R74-conjugate at lower dose exhibited a better

10  activity than hu2h11-conjugate.

Conjugate optimization, selection of the optimal Drug Antibody Ratio DAR - Impact of the DAR on

the anti-tumor activity of hu2H11R35R74-conjugate against prostatic adenocarcinoma PC-3 in

SCID female mice

15 The effect of the DAR on the antitumor activity of huZH11R35R74-conjugate was evaluated
comparing two low effective doses at six different Drug antibody ratios (DAR) on Prostatic PC-3
tumors S.C. implanted in female SCID. Control group was left untreated. Doses were expressed in
milligram of protein per kilogram. DAR was determined by an UV method. huZH11R35R74-
conjugate was administered at 10 and 5 mg/kg with DARs at 3.4, 44, 5.9, 6.2, 7.4 and 8.4,

20 respectively, by an intravenous (IV) bolus injection, on day 16. Results are given in Table V.
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expressed as a nedian(Tt - TO b5percentage: % AT/ AC -, x100 nedian( t - CO
The dos@ is considered as therapeutically active when AT/AC is |ower than
40% andSvery active when AT/ACis lower than 10% If AT/ACis |lower than O,
the dose is considered as highly active and the percentage of regression is
dated (€ef 1): 10 % tunor regression: is defined as the % of tunor vol une
decreas® in the treated group at a specified observation day conpared to
its vol8me on the first day of first treatment. At a specific time point

and forSeach animal,; % regressionjig cal culated. The median % regression is
then vogume|- vol ure| to %10pe.Vokule |cal cul ated for the group: /o regression
(at t)'?to 5Partial]| regiespEgnz( PR|: Regressions are defined as partial if
the tungr v@l une decfeases [o|50% off the tunor volune at the start of
t r eat negt . npl ete fegress|on (CR):| Conpl ete regression is achi eved when
tunmor velu =0 nnBl(CFLis £onsi flerled when tunor vol unme cannot be
recorde®). TFS: Tunmof frge |S|def|ndd as the animals with undetectable
tunors @t the end of| t he®st |Rly.
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20 Conpari son between hu2Hl1- coni ugate and hu2H11R35R74-coni ugate JO r NH Ab
0 hu2H11l- PEG4- NHAc- DWW hu2H11- conj ugate = hu2H11R35R74-conj ugate =CH 25The
ant i t unorwaebimizpizes of hu2hll-conjugate and hu2hllR35RP¢TABIIVYRUE Wer e
eval uated at 2 dose |l evels agains a msasur;flbl e primary col on tunor,

CR- LRB- 004pP, strongly expressing target, 8Tc i nplanted in female SCI D

m ce. Conffol group was left untreated. Doses were expressed in WO

2011/ 03972.PCT/ 1B2010/ 054417 39 mlligram of protein per kil ogram
hu2h11R35R74- conj ugate was adm ni stered at 40 and 10 ny/ kg, by an
intravenoys (IV) bolus injection, on day 15. To give equival ent dose of
D\v#, the 2h11-conjugate was adm nistered at 44 and 11 ng/kg. Results are
given in ble I'V. 5 Using a single adm nistration schedule in CR LRB-004P
t unor, hufnllR35R74-conj ugate was active at 40 and 10 ng/ kg with a AT/ AC of
28% and 3@%respecti vely while hu2hll-conjugate was active only at 40 ng/kg
with a AT/SAC of 26% At 10 ng/ kg, huZhll-conjugate was not active in this
nodel . Frgmthese results, hu2hl1R35R74-conjugate at |ower dose exhibited a
better 10activity than hu2hll-conjugate. Coniugate optim zation, selection
of the optd mal Drug Anti body Ratio DAR - Inpact of the DAR on the

ant i -turmrf:—‘, activity of hu2HL11R35R74-coni ugate agai nst prostatic
adenocarcighoma PC-3 in SCID female mce 15 The effect of the DAR on the

antitunor ,activity of hu2H11R35R74-c¢onj ugat e was. eval uated conparing two
| ow ef fecli ve dpsks at Bi xedif fefrer | Br g za@fiDogy fatios (DAR) on
ProstaticAPC 3 fufors 9§ C. Sifmpltgnt ed| €n<fleémal [e2 SY D] Control group was |eft
[e] - . h
untreat edg Dosep Gere ekpré&gsed [ & Bl EgSarg|a@ Pfofei n per kilogram DAR
was det er@ ned py an UV|] net hod. |hu2HL1R3%R74-] conjugate was adm ni stered at
10 and 5 gg/ kg with DARp at |3 4,[31.41559%98 &[5 Y|4]and 8.4,
20r espect ivel y, | by |an i ptréyendys (38 BoBus [djeftijon, on day 16. Results
are givenJdn Taple|V. C.|71-[c =Y °fY Y|V °
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Using a single administration schedule, hu2ZH11R35R74-conjugate at 10 mg/kg showed an activity
from a DAR of 4.4 to 8.4. At 5 mg/kg, hu2ZH11R35R74-conjugate showed an activity from a DAR
of 5.9 to 4. In conclusion, the DAR has an effect on the tumor activity of hu2H11R35R74-

5 conjugate. From these results on a specific tumor, the DAR(UV) should be above 4. The optimal
DAR will be at least equal to 5.9.

Example 17 : evaluation of DAR on the PK parameters of huzH11R35R74-conjugate

The pharmacokinetic properties of hu2H11R35R74-conjugate at different drug-antibody ratio
10 (DAR) were evaluated in male CD-1 mice after a single intravenous (IV) administration of 20
mg/kg of conjugate. Plasma levels of conjugates were measured to establish basic single dose
pharmacokinetic parameters under standard conditions. PK parameters were compared to those
of the naked parental antibody. The plasma concentrations of conjugates and their antibody
component (total antibody, a sum of conjugated antibody and any de-conjugated antibody) were

15 measured by specific ELISA techniques. Results are given on Fig.7.

Results showed a reverse correlation between the DAR values and the exposure to the total
antibody components with AUCO-« values of 83,000,000, 61,000,000, 48,000,000, 46,000,000,
41,000,000 and 27,000,000 ng-h/mL for DAR of 0, 3.4, 4.3, 5.9, 6.6 and 7.4, respectively.

20
Similarly there is a reverse correlation between the DAR values and the exposure to the conjugate
with AUCO-« values of 39,000,000, 30,000,000, 27,000,000, 29,000,000 and 20,000,000 ng-h/mL
for DAR of 3.4, 4.3, 5.9, 6.6 and 7.4, respectively.

25 There is a perfect correlation between the DAR values and the elimination of the antibody
component with Cl values of 0.00024, 0.00033, 0.00042, 0.00043, 0.00049 and 0.00074 L/h/kg for
DAR 0, 3.4, 4.3, 5.9, 6.6 and 7.4, respectively.

Similarly there is almost a perfect correlation between the DAR values and the elimination of the
30 conjugate with ClI values of 0.00051, 0.00066, 0.00075, 0.00069, 0.00099 L/h/kg for DAR 3.4, 4.3,
5.9, 6.6 and 7.4, respectively.

In conclusion, the DAR has an impact on the PK parameters with a decreased exposure and an
increased elimination when the DAR increases. According to results from efficacy and PK

35 evaluation, the optimal DAR will be included between 5.9 and 7.4.
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Example 18 : evaluation of hu2H11R35R74 conjugate against prostatic adenocarcinoma
PC-3 in SCID female mice
The antitumor effect of antibody drug conjugate hu2H11R35R74-conjugate having a DAR=5.9

was evaluated at 8 dose levels against measurable prostatic PC-3 tumor, strongly expressing
target, S.C. implanted in female SCID mice. Control group was left untreated. Doses were
expressed in milligram of protein per kilogram. They were administered at 160, 120, 80, 40, 20,
10, 5 and 2.5 mg/kg, by an intravenous (IV) bolus injection, on day 17. Results are given in Table
VI

Using a single administration schedule, the highest dose of conjugate tested (160 mg/kg) was
found to be toxic, inducing body weight loss and drug-related deaths. At the HNTD (120 mg/kg)
and other lowest doses, the compound was highly active. For all doses except for 2.5 mg/kg,
hu2H11R35R74-conjugate induced partial regressions and for 120, 80 and 20 mg/kg, it induced
complete regressions. In addition, the tumor model was cachexic, and the administration of the
compound reduced the body weight loss at nadir in comparison with Control. In conclusion,
hu2H11R35R74-conjugate showed a high activity with a good dose-effect on Prostatic PC-3 tumor
model.
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WO 2011/ 039721PCT/ 1B2010/ 054417 42 Using a single adm nistration schedul e,
hu2H11R35R74- conj ugate at 10 ng/ kg showed an activity froma DAR of 4.4 to
8.4. At Swoubkign3otu2H11R35R74- conj ugat e showed an acti viPCy/iBzoama4 DAR of

5.9 to 4. In conclusion, the DAR has effect on the tunor activity of
hu2H11R35R74- 5 conjugate. Fromthese results on a specific tunor, the
DAR( W) shoul d be above 4. The opti RwIll be at |east equal to 5.9.
Exanpl e 17 : evaluation of DAR on the par anmet ers of

hu2H11R35R74- conj ugate The pharmacoki netic properties of

hu2H11R35R7 £oaRiMISERia @i:f f erent drug-antibody ratio 10 (DAR) were
evaluated in male CD-1 mice after a single intravenous (IV) admnistration
of 20 nmg/ kg of conjugate. Plasmy| Krel's ofXZéof‘{‘] uga?"eé' %t e neasured to
establish basic single dose ri[maeoki neti c paraneters under standard
conditions. PK paranmetgrs werg conpared to those of the naked parental
anti body. The pl asng concenl r atdets of conjugates and their antibody

conmponent (total aﬁtl a“sqm dix conj ugat ed anti body and any

A Resui shshowed a reverse correlation between

t he DAR val ues and the gxposute @ the tot al anti body conponents with
AUCg- 03 val ues of 83, 000, 000961000, 000, 48, 000, 000, 46, §00, 000,

41, 000, 000, and 27,000,000 ng h/nL for DAR of 0, 3.4, 4.3, 5.9, 6.6 and 7.4,
respecti v&N§/eN30 Sinilarly there is a reverse correlation between the DAR
val ues and tA«K igxACSBL)aIKYIend Bugonj ugate w th AUCO- 03 val ues of 39, 000, 000,
30, 000, 000, 27,000,000, 29,000,000 and %0, 000, 000 ng. h{nm for DAR of 3.4,
4.3, 5. 9,°6Xs chfza® each ndepsradeitlyang of B fofiqwing qr%upa-%aﬁ 't “Sr 7E™ME 7 on

bet ween t he NBEO-y &@@s -@0d-, tOEORRE,INREDICONNRICONTE-, a4, 810y, (a€0rpon®rdr —-wi t h
d 1Mal ues of. Q. 00024, 0.00033, 0.00042, 0.00043, 0.00049 and 0.00074 L/h/kg
for "DAR 0, 30.4, 4.3, 5.9, 6.6 and 7.4, respectively. Simlarly there is
al nost a peR attR'coe mdbpdndentlylbeome@h-AshakyDiBuy al ues and the el i m nation of
t he 30 conj e W val yes 0, . 0069,

0. 00099 L7 h %Sénr 'Btregg/%iﬁgﬁ’.“zf?to%ss‘?rg{ﬁf ag’]y izt ggg%%%@ﬁ%@%@@"& WY
concl usi on, jisdwn iDgettagespondinp &ct wben Xhie -GH=Qladr anved ehen Xy i$ hotaCe€Heased
exposure an (e elimpati Wh h AR\ NET ea rdi,ng to
results fro%‘“g??i%gé%%%ﬁ% @KO?Slqgvg%a i'sgﬁ, ért{é&g%)%lﬂg’l &%ﬁwlﬁﬁge "

i ndPuded bethateearrd 0o(Garfer)etatocycip@kA@IayP0 30221 RGTAEBXOUGNI Re sl fal43 Exanpl e
18 : evaluation of hu2H11R35R74 conj ugate agai nst prostatic adenocarci nona
PC-3 in SCID fenale mce The antitunor effect of antibody drug conjugate
hu2H11R35R7 £#°8HRpPuarcerdngve Agima 1 mheeel X iGaSHaGHt fafOf Ratthg CRgeun kejed s

agai nst neasipkelb ePNQHLAL houfendRIDEMBMH orsd (1T )akyryBlessi ng 5 target, S.C
inplanted in female SCID mce. Control group was left untreated. Doses were
expressed in mlligramof protein per kilogram They were adm ni stered at
16@p 130, 8@ompound®écoitihg td clama1 Br B whgrelog;XALKas 4ACHavenous (V) bol us
injection, on day 17. Results are given in Table VI.

4. Compound according to claims 1 to 3 whereiniis 3, 4, 5,6, 7, 8, 9 or 10.

5. Compound according to claims 1 to 4 of formula (Il) :
\ ALK—S—CH;—X;—(CH,)(OCH,CH,)-C(=0)-Z,R,

25

6. Compound selected among the following ones :



10 Using a single adm nistration schedule, the highest dose of conjugate
tested (160 ng/kg) was found to be toxic, inducing body weight |oss and
drug-rel avedodemsptzs. At the HNTD (120 ng/ kg) and ot her IlPomaB01¢/0BI@E, t he
conpound was highly active. For all défes except for 2.5 ng/kg,
hu2H11R35R74- conj ugat e i nduced parti al regr e55| ons and for 120, 80 and 20

ng/ kg, it induced conpl ete regression the tunor nodel was
cachexic, and the adm nistration of 15 co reduced t he body wei ght
| oss at nadl r in conparison wt ho n ro In concl usi on,

hu2H11R35R74- conj ugat e shgwed 0 ¢ |g actl vity with a good dose-effect on
QR0 1/ 039721PCT/ 1B2010/ 054417 45 CLAI M5

1. Conpound of formula (I @ # . ALK is a (Cl-C6)al kyl ene group ;
X1 et X2 are each indepeng € the follow ng groups : -CH=CH,
-CO, -CONR-, - NRCO, Y00 W "OCONR-, - NRCOO-, -NRCONR -, -NR-
-S(0)" (n=0,1 or 2) or - 100-, .° R and R are |ndependently Hor a

(C1-Co6) al kyl group ; i is an inte ﬂ from1l to 40, preferably froml
to 20, and nore preferably from1l,to /\F{E:H: RNt eger correspondi ng
to 1 when X2 is -CH=CH and 2 whgn¥ |s not ; Zbis a sinple
bond, -0- or -NH and Ro is H or>ak( 1- C6) al kyl, (C3-Cr)cycloal kyl, aryl,
15het eroaryl or (C3- C7) he erlo cgalukyl group ; or Zb is a single bond and
Rb is Hal. 2.Corrpoundfa r@ml wherein X2 is -CHCH or -CONR-,
t he CO group being |inked YASALK- group and R being H or a

(C1-Co6) al kyl group. 203. th(dl ng to claiml or 2 wherein -X1-ALK-
is -S-CF12-. 4. Conpound acordlongo,;Ho clainms Ito 3 whereini is 3, 4, 5, 6,

7, 8, 9 or 10. 5. Conpound accordlngto clalmslto4of formula (11)

“Jrvhrz

ALK- S- CHX( CH2) j ( OCHR2CHR) . - C( =0) - ZbRb

7. Compound according to any of the preceding claims wherein -COZ,R,, is -COOH,



6. Co

npound sel ected anong the follow ng ones : WO

2011/ 039721PCT/ 1B2010/ 054417 46 7. Conpound according to any of the
pr ecedi ngwol2aiwsoismer ei n - COZbRb i s - COOH, WO PCT/IB2010/054417

2011/ 039721PCT/ 1B2010/ 054417 48 Proces® according to claim 12 wherein said
heavy chain S |n an am no acid seque EQ ID NGO 18, and wherein
said |ight cﬁ@gié Sl w

Conj ugat e obt ai nabl e W|th a prcess accor

according to claim16 havikge-ah Javer aggo neasur ed W TR 8
spectrophot oneter, above 4, noje partlcul et ween 4 and even nore

particul arl

I n an am no aC|d eq fice SEQ I D NO 16.

TC2and 7, the DAR bei ng determ ned by the foll O\RAE’hg

equati on DAR = swith : CD = RSA280 X A252) - (sA252 X A280)] |
‘CO(

RSD252 X S

N b gvmaegpﬁf%}? sl Eﬂ&%%ﬁ%ﬁﬁ%] ~RAFBY- 5P252

26,159 M1

82, 880 Mlcnltl_NﬁQSZ and A280 bei ng the absorbances of the conjugate
nmeasured on the=dV spectrophotoneter at respectively 252 and 280 nm

par?

10

15

20

25

30

35

ugate according to claim1l7 wherein the DAR is between 5 and 8, nore

|cuI arly between 5.5 and 8, even nore particularly between 5.9 and 7.5.

10.

1.

12

13.

14,

Compound according to any of the preceding claims in the form of a base or a salt or a

solvate or an hydrate of said base or said salt.

Process of preparation of a conjugate comprising the steps of:

(i) bringing into contact an optionally-buffered aqueous solution of an antibody with a
solution of a compound according to claims 110 8 ;

(i) then optionally separating the conjugate which was formed in (i) from the unreacted

reagents and any aggregate which may be present in the solution.

Process according to claim 9 wherein the temperature of the reaction usually varies from

20 to 40°C and/or the reaction time varies from 1 to 24 hours.

Process according to claims 9 to 10 wherein after step (i) or (ii), the conjugate-containing

solution is submitted to an additional step (iii) of ultrafiltration and/or diafiltration.

Process according to claims 9 to 11 wherein the antibody is an antibody or an epitope-
binding fragment thereof that specifically binds to an EphA2 receptor and comprises at
least one heavy chain and at least one light chain, wherein said heavy chain comprises
three sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 1, 2, and 3, and wherein said light chain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 4, 5, and 6.

Process according to claim 12 wherein the antibody or the epitope-binding fragment is a

humanized or resurfaced antibody or epitope-binding fragment thereof.

Process according to claim 12 wherein said heavy chain comprises an amino acid
sequence consisting of SEQ ID NO: 12, and wherein said light chain comprises an amino

acid sequence consisting of SEQ ID NO: 14.

,;o clainms 9 tow\:LS Conj ugat e



Aqueous solution conprising a conjugate according to clainms 16 to 18.

Product according to clains 1 to 8 for use as an anticancer agent.

Conj ugat evacoowadpeg to claim 16 or 18 for use as an ant pcanBmno/eyem . Use

of a conpound according to claims 1 té88 to prepare a conjugate wherein the

mayt ansl's.nOI %rcf)cre% rg%gcgrdlng tI) C)crlarlrrlTJ1| 192 Wherlelsn Salg%e%\r/])} Ic al}llcrcl)hgs Stlrcl) aarllnar%lrr]lglg)cmdy
sequence SEQ ID NO: 18, and wherein said light chain consists in an amino acid

sequence SEQ ID NO: 16.
5 16. Conjugate obtainable with a process according to claims 9 to 15.

17. Conjugate according to claim 16 having an average DAR, measured with a UV
spectrophotometer, above 4, more particularly between 4 and 10, even more particularly
between 4 and 7, the DAR being determined by the following equation DAR = cp / ca

10 with :
Co = [(eaz80 X Azs2) - (ea252 X A2g0)] / [(ep252 X £A280) - (EA252 X €D280)]
Cca = [A2s0 — (Cp X &p280)] / £a280
£p252= 26,159 M'cm™
ep280= 5,180 M"'cm”™
15 £a280 = 224,000 M cm’™
£a0s2 = 82,880 M 'om’™
Azsz and Azgg being the absorbances of the conjugate measured on the UV

spectrophotometer at respectively 252 and 280 nm

20 18. Conjugate according to claim 17 wherein the DAR is between 5 and 8, more particularly

between 5.5 and 8, even more particularly between 5.9 and 7.5.

19. Aqueous solution comprising a conjugate according to claims 16 to 18.

25 20. Product according to claims 1 to 8 for use as an anticancer agent.

21. Conjugate according to claim 16 or 18 for use as an anticancer agent.

22, Use of a compound according to claims 1 to 8 to prepare a conjugate wherein the
30 maytansinoid fragment of formula :

is covalently linked to an antibody.



