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Pyrrolo[1,4]benzodiazepine dimer conjugates have already been described in Applications

WO 07085930 or WO 2009/016516. The dimers used have more particularly the formulae:
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in'which T can represent an aryl or heteroaryl group substituted by ~G-D~(Z)y-SZ, or —G-D~(Z),-
C(=0)ZyRy. G represents a single or double bond or else -O-, -S- or -NR-. D represents a single
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but none of these dimers comprises a linker similar to those described in the present
20 invention (in particular, no -ALK-S- unit).

Thus, the two applications WO 07085930 and WO 2009/016516 neither describe nor suggest
the compounds of the present invention.

25 [Technical problem]
The technical problem which the present invention intends to solve is that of providing novel
pyrroio[1,4lbenzodiazepine dimer conjugates.

[Definitions]
30  The following terms have the accompanying meanings:

» conjugate: a cell binding agent to which is covalently attached at least one molecule of a
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i nvent i QBhoving two hydrogen atoms from an alkane. The alkane can be linear or branched. Mention

may be made, as examples, of the methylene (-CH.-), ethylene (-CH,CH,-), propylene
Me. Me

30 (-CH2CH.CHy-), butylene (-CH,CH,CH.CH.-), isobutylene ( _i_x } or hexylene
(-CH2CH,CH2CH2CH,CH;-) groups. A linear alkylene group can more particularly be of formula
—~(CHz)m-, m representing an integer;
¢ in the ranges of values, the limits are included (for example, a range of the type “i ranging
from 1 fo 6” includes the limits 1 and 6.
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Abbreviations used

AcOEt: ethyl acetate; ALK: (C4-Cqz)alkylene group, more particularly {C,-Ce)alkylene group; TLC:



25The invention relates to conpounds of formula: in which: (i) -

repr esawD20%/6238g8e bond or a doubl e-Bond with the condipgmgFrionalos17do -
represents a single bond, then: 30+ --- represents a single bond; U and/or
U, which are identical or different, represent(s), independently of one
anot herthin fayer viorretbgrap3 S8R: dug BPABLERPGIDODBY 1 TB8Hia2abiayaid[6.4.0Whdewfiienl; ar e
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subst CHpReYrosBREreRNe o ot PP AR LPOERGRRE PROROIFERS eRip: ek
CF3, ORalogen ar ydtoror hdt@Btoar y1- h)gircocupenzotrlaﬁ(la) " RHEPES: q =4-(2- hyﬁralxyetﬂyl) -O4 (e::_l ;e
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ALK, ‘Uﬂioﬁﬁt%'fé?) ngﬁﬁt érﬁabn%méb;fai&é eréomseyneo%%.mewgﬁ?e@?gﬁétu @@.ne“e

anot her ? ene qro represe ependent] y of
one andf ﬁ‘eV' uqrpzge '%13‘('%1 'Ft%)taﬁmpvﬁ'v'emw t‘@}ﬁ%‘iﬂf"@t‘ﬁfpfﬁ @ﬁ%ﬂ"PW@ﬂbst i tuted by
one or nore substituent(s) chosen from Hal, CN, NRR, CF3, OR or an aryl
or het ‘iﬁ.&ﬁ‘@éﬁ group;
15 Fig. 1: high resolution mass spectrum of the conjugate of Ex. 1 after deglycosytation;
Fig. 2: high resolution mass spectrum of the conjugate of Ex. 2 after deglycosylation;
Fig. 3: high resolution mass spectrum of the conjugate of Ex. 3 after deglycosylation;
Fig. 4: high resolution mass spectrum of the conjugate of Ex. 4 after deglycosytation;
Fig. 6: high resolution mass spectrum of the non-deglycosylated conjugate of Ex. 6.
20
These figures show, for each conjugate after deconvolution, the distribution of the entities
carrying from 0 to 8 tomaymycin dimers (Do: no dimer; Dy: x dimers).

[Description of the invention]

25  The invention relates to compounds of formula:
COZbRb
L/

iR s e

(1)

in which:
.« — represents a single bond or a doubie bond with the condition that, if
— represents a single bond, then:
30 % --—-represents a single bond;

.

% U and/or U’, which are identical or different, represent(s), independently of one
another, H;



L represents 4 the -L1-1 2- group in which L1 is attached to the aromatic

ring coupr20$1/02e888Vi a the ALK or CALKsgroup and represerﬁcsnmmfoﬂm
foll owi ng groups: 25-ALK-S- /0 N- CHr

- 0- ALK- NR3- ALK- SO - 0- ALK- NR3- ALK-S- 0 -0- ALK- NCALK- S\ -0- ALK- NAN- LK-s-
30t i WO 2641 1WoaB883WS WWG[T /ammmmdaommrm ebssent(s),hiadependently of one

- 0- ALK- NR3- ALK;S; &Q‘B@;‘%ﬁi N béﬁh%cgﬂuﬁ‘% %@%gﬁn{é Q8cn

conprising Mvja the eseht s group;
5 1 represent sthadN1i0and §di afed!*@tmg mfa;rmg; iNR%ONBR QEINIR farcyefic thiecartzoate

preferably frogch tha N an@bﬁ"l%?é‘?r%ﬂ&fe@ .@aShﬁqgleHbcgm ,-SOR §©ORN|-5 and Ro
repgesents Ho (C3-.C7) cycl oal kyl \é§1 heteroar

C32C7) het er ocli}%ggéﬁky‘rw%ﬁ o C!ﬁ"c eaige Z"HC'P dpte Nattanda T3 ngyeeing é[hdi Rb

r epresents Hal ringl NR@R'c NRCORAN:0CN, Hadt @ tidiRylphbsihbhihng widd@sRsphonium
exenplified, can exist .in the form of bases or of addition salts wth
phar maceuti cal r§’/L["‘:’<‘5\ccept abl e acids or also of hydrates or solvates of these

bases or ef R1héseR$aalnﬂsR2’, which by leptival ot differdny,, repiegeritWindépefdamy Sildfe
~groups att a%ﬂ&ﬂell OHt R eny(C1Q )ﬁk’yri | grouﬁlI oprtllg%ll?ugubl%?tuedlggegr% eoramore
met hyI ene group: 'L, R
10 substltuent(s) chosen from: Hal, CN, NRR’, CF;, OR, an aryl or heteroaryl group, or
S(O)Rwithg=0,1o0r2;
or else
* RjandR;and/or Ry’ and Ry’ together form respectively a double bond =CH; or =CH-CHa;
e Yand Y’ which are identical or different, represent, independently of one another, H or
15 OR;
« M represents CHor N;
e ALK and ALK’, which are identical or different, represent, independently of one another,
a (C4-Ce)alkylene group;
¢+ R and R’ represent, independently of one another, H or a (C4-Cg)alkyl or aryl group
20 optionally substituted by one or more substituent(s) chosen from: Hal, CN, NRR’, CF3;, OR
or an aryl or heteroaryl group;
+ L represents:
% the -L4-Lz- group in which L, is attached to the aromatic ring comprising M via the
ALK or QALK group and represents one of the following groups:
25 -ALK-S-
0

ﬁN —CH;—
O-ALK-NR,-ALK-S Yy

-O-ALK-NR3-ALK-S-
o

-O-ALK-N NJLALK'S'

o]
-O-ALK-NO)J\ALK'S'

0-ALK-N  N—ALKS-
30 n_/

and L. represents the -CH,C(=O}-NRs-(CH.CH.O)-ALK- group attached to L,
via -CH,C(=0)-;



More particularly, anong the conpounds of formula (1), those of formula

(I'A) owoR2B)1/023888=0) - Z, Ro L-((=0)-4Rg-(1S) 20are singl ‘P@Tﬂiﬂzﬂﬁﬁogiw‘é or e

particularly represent a (Cl-C4)al koxy group, in particular the nethoxy
group. Rand R can nore particularly represent, independently of one

anot her, H eorelae (G -C6)al kyl group. According to a particular form XEE 4
and/ or V\#W A ornl 1d/ dReORA kan nd/or the two. an
ALK' groups a?ﬂ gch%(ﬁ@g((_)l@% %ﬁé@ﬁ 5?%;7}( [ oéjr/ﬁ@% %@gﬁ]eedﬁsto (fﬁ% "r"a@ﬁ‘i"? cdl¥. 25 L.
can nore parti@npasing Moda g gfﬂlm’n one of the follow ng:

- ALK- S- CHp p N CHI - CH, C(=0) NH ( CH2CH20) i - CH2CH2
- 0- ALK- NR3CQA;‘[%}':TFME’L"{S’q:Hg ; E]41/ &aﬁﬂg?@ﬂ% PCT/ FR2010/ 051709

- 0- ALK- NRB- AL%I@B@Slwrﬁegermgmi@m&to 40, @HECHRMA, tal2Rf prifatakis-from 1 to 10;
CHoG(=0) Mzl GURCHER = i Ls: S F&HZ% Ok; Mo GHROFPD) o 2By C™

-0- ALK- NN - AL =0) - NH—(CHZCHZO
5. 0- ALK- NR3{%a-&o) gcto@lqglmbyqtsawmg(cg,@?)hetemcycloalkyl group or else Z, represents a

single bond and R, represents Hal.

10 The compounds of formula (1), including those exemplified, can exist in the form of bases or of
addition salts with pharmaceutically acceptable acids or also of hydrates or solvates of these
bases or of these salts.

More particularly, the two ALK and ALK’ groups attached to the phenyl or pyridinyl nucleus both

15 denote a methylene group:
| ~COZERD

More particularly, among the compounds of formuta (1), those of formula (1A} or (IB):

L- c:( =0)-Z,R, L C(_om&

%Q@ I ey

20  are singled out.
Y et Y’ more particularly represent a (C+-Ca)alkoxy group, in particular the methoxy group. R and
R’ can more particularly represent, independently of one another, H or a (C-Cg)alkyl group.
According to a particular form, U=U" and/or W=W' and/or Ry=R{' and/or R,=R,' andfor Y=Y'
and/or the two ALK and ALK’ groups attached to the pheny! or pyridinyl nucleus are identical.

25
L can more particularly be chosen from one of the following:

-ALK-S-CH2C(=0)-NH-(CH,CH20)~-CH,CH,-
0

/QN—CH;—CHEC(=O)NH-(CHZCHQO)‘—CHZCHZ
-O-ALK-NR,-ALK-S \



Arrbng t hese,

ALK nore particularly represents a (G -C4)al kyl ene group. In
parti coWarp1R02388an be one of the fol-lrowi ng: - CH2CH2-, -pehiARYe70/089709
-CH2CH2CMe2-. L can al so be one of those described in Table | below or in
Table I'l. 10 represents an integer ranging from1l1l to 40, rather from1l to

20, pr ef SHAP-HRE-ABKSICIHA(20)-NH-(CHCH M EHah of the val ues ranging from1
to 40; in particuiar I can have the value 3, 4, 5, 6, 7, 8, 9 or 10.

15Tabl e | desch dle§ QRE Lty 2gxarrpl es of conpounds according to the
formul a 14 )‘\_Each %(grrpo(ﬁﬁgrnof i%&scztable can exist in the formw th MCH

(benzene) or M=N (pyridine). The conmpounds with M=N are nore soluble in

wat er. Tabl e ound of formula (IA) NN HOO O 40 N ()
rTNH, . . . oauhN, 0, ;7 AKSEHCEOHNH(CH,CH 0} CH.CR," aatoo ThrZzbRb 0 le NO H,,
io N
-Q-ALK-N N—ALK-8-CH,C(=0)-NH-(CH,CH,0)-CH,CH,
5 ~0-ALK-NR3-ALK-S-(CH,CH,0)-CH,CH,-
Among these, ALK more particularly represents a (C1—C4)alkylené group. In particular, ALK can
be one of the following: -CH,CH,-, -CH,CMe,- or -CH,CH,CMes-. L can also be one of those
described in Table 1 below or in Table II.
10

i represents an integer ranging from 1 to 40, rather from 1 to 20, preferably from 1 to 10. i can

take each of the values ranging from 1 to 40; in particular, i can have the value 3, 4, 5, 6, 7, 8, 9
or 10.

15 Table | describes representative examples of compounds according to the formula (1A). Each
compound of this table can exist in the form with M=CH (benzene) or M=N (pyridine). The

compounds with M=N are more soluble in water.

Table |
Compound of formula (I1A)
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The compounds according to the invention comprise the chemical group -C(=0)Z,R, (RCG1)
which is reactive with regard to a reactive chemical group (RCG2) present on the binding agent.

The reaction between RCG1 and RCG2 ensures the attachment of the compound to the binding

5  agent by formation of a covalent bond. Thus, the compound is capable of being conjugated to a
binding agent. More particularly, Z, represents O; in this case, RCG1 represents an acid
functional group (R,=H) or an ester functional group. More particulady, -C(=0)Z,R,
represents -COOH, -COOQ(C+-Cg)alkyl, in particular -COOCH3, or -COOCH,CH=CH,. Preference

ts given, among the ester functional groups, to the “activated” esters which exhibit a good

10 reactivity with regard to the RCG2 groups, in particular with regard to the amino groups present

on antibodies. Examples of activated esters

N
SO.M oo W
—CO0— — —N 16
¢ N coo M=H or catlon
orthe—co0 group,

the following:
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f)1. .. We3011/023883. % --0--#.-. . "AN ' g -0-#. -] zbRo 0 pCHFR0MSIHES
according to the invention conprise the chem cal group -C(=0)ZbRb (RCGl)
which is reactive with regard to a reactive chem cal group (RC&X) present
on t he ibiwhigh ig regesents attieast ene iridoctivi ey oupe BUARGE1-N cbr RESR ingastitias -K. he
attachnment of the conpound to the binding 5 agent by foryjmtion of a
coval ent bond. Thus, the conpound is capable of bein jugated to a

bi ndi ng agent. More particularly, Zb reps s 0;° 1N S case, RCGL

r epr es élbwingrgrapsandylbeaihnamadd, frexampiRb=H) anoest ers f tncahethed tygy srup.
More particularly, -C(=0)ZbRb represents -COOH, -COQ(Ci -C6)al kyl, in

D o es B o HBaL Lt ot oo e o e oy aTong the ester
10reactivity with regard to the RCG groups, in particular with regard to
onafc 1 BearEL Y BaiER O eemplee SGBOCR: SHPe eRUPHATIR HePs SHBASeTea. o.
PCT/ FRDO 13¢ 8i8e 2D8ins 1of thiei lgdind Bsideps edightase ptesbraas tthe s@fdcadil@hiangb@lypthe, such
as - NOZa@haiidIgroup® dPafid b Fegiofor tAE thiols of cysteines by reduction of intrachain
disulphide bonds (Gamett M.C. et al., Advanced Drug Delivery Reviews, 2001, 53, 171-2186).
More recently, other approaches have been considered, such as the introduction of cysteins by
10 mutation (Junutula J.R. et al., Nature Biofechnology, 2008, 26, 925-932; WO 09026274) or the
introduction of non-natural amino acids, makihg possible other types of chemistry (de Graaf A.J.
et al, Bioconjugate Chem., 2009, February 3, 2009 (Review), DOI; 10.1021/bc800294a;
WO 2006/069246, and according to Chin JW. et al., JACS, 2002, 124, 9026-9027 {ReCode®
technology)). These methods of attachment used with the antibodies can be applied to all known
15 binding agents according to their structure.

The compounds according to the invention can thus be used in the preparation of a binding agent
to which is covalently attached, in the position para to M, the dimer of formula:

Y11/ N: H
H N o} o
o Aol o P P .
4 R
R, 10 Sack M7 Tark ‘@‘
1
Y 4 2' Ry
e}

20 More particularly, the binding agent is an antibody. More particularly, the dimer has the formula:
ﬂ )
N i v N {\D:Y Y:@\ffN
0 [a] 0 o]

Process for the preparation of the compounds of formula (1)
The compounds of formula (I} can be prepared according to Scheme 1:




-C(=0) ZbRb group is the follow ng: 5Mention may be nmade, as exanpl es of
RCX2, awNOt2ea1/0p38830Nn- am no groups of -tthe | ysi nes carri eddIyFRIva0064R09Chai ns
of the lysine residues which are present at the surface of an antibody, the
saccharlde roups of the hinge region or the thiols of cysteines by

reducti on o .1 fitrachain di, su‘T’phl de bonds (Gamett M C. fet al., Advanced Drug

Del i very re 2004 . ¢16). Mretrecently, her appf‘oaé"hqis have
been co i dere uch he |n roductl oh. of! Y| 10 AT R
(Junut uT’a al .Y, ogy, ﬁ , 92‘5‘-9 WO ‘
09026274) & dhe i tl;odeGt ison of non matunal ~am o aci ds, KakMMgywpOsSi Bl e

ot her types of c stry (de Graaf A J. et : , 2009,

4

I ., Bioconjugate Chen
February 3, 26@9 viee); DO : 10.1021/bc800294a; WD 2006/ 069246, and
according to Chtth o). Wet al., JACS, 2002, 124, 9026-9027 (ReCode(r)

t echnol ogy)). Thesé nethods of att%q used with the anti bodi es can be
applied to all known 15bi ndi ng agents according to their structure. The
conpounds according to the invention can thus be used in the preparation of

a bi ndiThg RgeAENdsFmRi énd Psaregoedteshicngther to seswldin P4 kG and [g8glentterm Ipauing to M
t hesdi @suL; Ea% r@p«s}e@ent%:%\étu-@(:@ﬁzgna%@r lnythls%% bg fHds rﬂaar@s%ﬁt%ta ¢otnpRind of

anti bo ¥ Mor e rs)artlcul ar | t he formula: Process for the
pr epar APTUHR BF ! H@%‘B‘ﬁ%ﬁfﬁd’g dops f‘efrrﬁﬁ!eaer(tﬁ'ye Erﬁé-%qﬁym it &% NeCSBAY 10 (1)
can be gnepnLet hecarCi=07, Ry ghtipaminglone YWROEL/QARBE3In-pakitutar, in the case

- PCT/ FR2010/ 051709 LGNALK/LC m ALF(' P2 Pa Schene 1 The conpounds P1,

P'1 and P2 are reacted ¢ogepher to result in P3. LG and LG denote a
| eaving 5 group. L3 can t&pdesent the -L-C(=0)ZbRb group; in this case, P3

thus r gfHeRs eri(SoR, 8O gpound f fﬁrléﬂﬂcﬁs&lle) to ol HBSE, ﬁt\}gxﬁ)eteP@ng@QS%Ot

represent the - L-&(=0)Z I's necessary to co

P <GS 507-Bu B i M- i ST IGrA, Which i sbeenenty samveRas case
10 to the -C(=0O)OH group, which finally reacts with N,N'-disuccinimidyl carbonate or NHS. The

conversion of -COQalkyl/allyl to ~COOH can be carried out by treatment with lithium hydroxide. It
is particularly advantageous to use in particular a methyl ester. The reaction with
N,N'-disuccinimidyl carbonate is carried out in the presence of a base, for example DIPEA,; that
with the NHS is carried out in the presence of a coupling agent, for example DCC. Likewise, in

/ﬁ
15  the case where C(=0)Z,Ry = N\’/’”, it is possible to introduce a —C(=0)Z,R, group = -COOH
which subsequenily reacts with N,N'-carbonyldiimidazole (JACS, 1958, 80, 4423; JACS, 1960,
82, 4596).

The compounds P4 and Py are described in Patent Applications WO 00/12508, WO 00/12507,

20 WO 2005/040170, WO 2005/085260, WO 07085930 or WO 2009/016516 or are accessible by
total synthesis (Mori M. et al. Tefrahedron, 1986, 42, 3793-3806). in the case where Py and/or P4
represent(s) tomaymycin of formuia:

10
9 11

HO, 8 Ny H
]
5
““"%’;‘ Th
Tomaymycin , the latter can be prepared using the Streptomyces croceus strain by
following the teaching of FR 1516743 or else by total synthesis (see J. Antibiotics, 1983,
25  XOXXVI(3), 276-282, Z.Tozuka, “Studies on tomaymycin. Total syntheses of the antitumor

antibiotics E- and Z- tomaymycins®). There also exist commercial P4+/P’y compounds. For the



0 where -C(=0)ZbRb =d , it is possible to introduce the L3 group term nated
by t hew@@eD)/@dddasgroup = -C(=0)0- (G 1C4) al kyl or -C(=0p@TEHR2040/084700N i S
subsequently converted 10 to the -C(=0)0H group, which finally reacts with
N, N - di succi ni mi dyl carbonate or NHS. The conversion of -000alkyl/allylto

- COH can car ut by treat W th |ithium h id i

parti cdn%%?PF@“’ad\/é{}?qgQ{g&%”%o mlgﬁ Q?thl T met(%)l/{)l ngf@r's Caﬁ‘?é’?er‘gacti on
with NﬁﬂhinglNsmue|I-WVlthﬂ}zbmptamb@ﬁarteecampled-&Ororehtobmlﬂ?Ohﬂ t he presence of a
base, for exanple D PEA; that with the NHS is carried out in the presence
of a coupling agent, for exarrpl e DCC. Likewi se, in 15 the case where

-c(=0) rd forthe go fdormyi roduce a - C(=0)ZbRb group = - COON whi ch
subgeqygbid NavedeCosma:t h N, N - car bonyl di i m dazol e (JACS, 1958, 80, 4423,
JACS, 1960, 82, 4596). The conpounds Pil and P'1 are described in Patent
Applications WO 00112508, WO 00112507 88" 0 2005/ 040170, WD 2005/ 085260,
WO 07085930 or WO 2009/ 016516 or ar cessible by total synthesis (Mri M
et al. Tetrahedron, 1986, 42, 3793-880§). Ln the case where Pl and/or P'1
represent (s) tomaynycin of for mitgk Mt ﬂ_/| @tter can be prepared using the
Streptonyces croceus strain by follow ng t he?t eachi ng of FR 1516743 or el se
by totéﬂw@ylht hesis (see J. Antibiotics, 1983, 25 )OOW (3), 276-282, Z.

Tozuka, "t lgdwng@rALt;@@}éﬁyRLQrea‘gqeﬁ,l,eos%weses of the antitunor
anti biotics FE- Z- tomaynycins"). There al so exist commercial P1/P 1

conpounds" FEo?“dtﬁﬂéep'%”’Qﬁ‘FEPWSB@?ffﬁ!e apiis e @HbeTesA PdleaviphgPBRluct i on of
theoW W groups, the imine functional group (= double bond) is capable of

egar § HanrRES EBPURINIEPreN Bhaeh o%s FESTRIDLSTRIB he: Pl A . Brto) ZbRo
EN' ALK /ALK p2 in which: L, M ALK ALK , Zb and Rb are as defined

above; E and E' represent, independently of one another, an -OH group or a

| eavi ng group.
The intermediates of formula:

L*

=
E N
15 Sak M ke
Q
-0-ALK-N NJL ALK-SH

in which L* is chosen from: -ALK-SH; -O-ALK-NRz-ALK-SH;
e}

-O-ALK—N<:>)LALK'SH -O-ALK-N N—ALK-SH

¥ L

are also singled out.

20  In this invention, the term “leaving group” denotes an atom or a group of atoms which, in the
heterolytic reaction between P and P4 or P’4, leaves while carrying away the electron pair of the
covalent bonds connecting ALK and LG or LG’. The leaving group is chosen more particularly
from a halogen atom, in pariicular chlorine or bromine, or a mesylate, tosylate, nosylate
or -OPPh3" group.

25 7
For the other Schemes below, use is made, for simplicity, of the following abbreviations:

\ v w
R, AN ojf P{O N—_ ,H
R, R'y
Tom1 = Tom" =
R; 5 Y ¥ N R,

o o



L can nore particularly represent one of those described in Schenes 2, 2',
3, 3', Wwj20m/04888%' , 6, 6', 6", 7. Thezinterned ates of pearrreoo/osfF09E? ALK
ALK 0 -0-ALX-NNALK-SH in which L* is chosen from -ALK-SH,

- 0- ALK- NR3- ALK- SH; are also singled out. 20ln this invention, the term
"l eavi bgr P 'anddapCelCEn)-AHei@HEHEO)gAIDUp of at ons which, in the

heterol ytic reacti on between P2 and P1 or P 1, | eaves while carrying anway
the electron pair of the coval ent bonds connecting ALK and LG or LG . The .
| eavi ng group is chosen nore ar{ki\ﬁd‘f\ggﬁcy fAEK%m)é’k hal ogen atom in :
particul ar chlorine or broning, Bre. tosylate, nosylate or

- OPPh3+ group. 25 For the ot Schenes beJ oW, use |“s made, for sinplicity,
of the follow ng abbreviatigdns:. W 2011/ 025883~ 12-PCT/ FR2010/ 051709 L1=
- ALK-S- and L2=- CH2C(=0) - Ni¥ (EH28F20) i - ALK- NR3 ( CH2CH20) , - ALK- C(=0) Zbl %
LON, ..."N ALK MALK' P2 Schen® 2

F3

Scheme 2
5 Preparation of P,

HAL

=

HO\ 1 M/ /OH
P. is obtained from the corresponding halogenated diol of formula ALK ALK according

to the teaching of Ex. 3 (Scheme 2°):
ALK-OH ALK-SH

iv. conversion of OH to SH
i. protection
ii. n- BULI m ketone m v, deprotechon ﬁ
L OH
OH TBSO OTBs TBSO OTBS \ALK M Aﬁ'

Hal/\l'( \(CHchZO),-ALK-C(=O)Zth l
o P,
\ H -C(= N
5/\"( {CH,CH,O) ALK G(=O)Z,R, ALK s/\[( N (CH,GH,0) ALK CI=O)Z,R,
o

vi. introduction of LG and LG'

1.G | LG - |
P HO
ALK M7 ALK p, Sk

Scheme 2’
10

i, protection of the two aicohol functional groups using a protecting group, such as, for example,
tert-butyldimethylsilyioxy (TBS);
ii. preparation of the corresponding organolithium or organomagnesium derivative using
respectively n-BuLi or magnesium,;
15 iit. nucleophilic addition to a ketone to form an alcchol functional group;
iv. preparation of the thiol via the formation of the corresponding thicacetate (see Ex. 3.7 and
3.8);
v. deprotection;
vi. introduction of LG and LG’. In the case of a mesylate group, use is made of methanesulphonyl
20  chloride in the presence of a base, such as a tertiary amine (for example, TEA or DIPEA); see
Ex. 1.4.

An example of halogenated diol and of the corresponding protected diol is that described in
Scheme 1 on page 48 of WO 2009/016516 (compounds 2 and 3 of Scheme 1). Two examples of
25  protected diols are those of CAS Nos. 181225-40-1 and 181225-41-2.



SPreparation of Pp HAL HONIOH P2 is obtained fromthe corresponding
hal ogenadad11f023883f f or nul aALK mALK aggording to the teaatFreoabobrzosd

(Schenme 2'): ALK-OH ALK- SH iv. conversion of OHto SHIIi. ketone V.
deprotectlon-.,. . - - OIBSHQO, . -"?2,(5- N ..., OH
HO . --....... CH TBSO , 2 N..... or BS TBSO\Im HO\IIVALK' NALK

'VN-K' A'ﬂ"ﬁé"—llfalé\é%lngtem& can be obtaH&@%yN%%OH EH@' &r%ponq;gb &Qc;@‘l‘(ﬁ &lgﬁer

compound, for example that of CAS No. 193010-40-1. See also, in the case of a pyridine (M=N):
Liebigs Annafen der Chemie, 1991, 10, 987-988 or Tetrahedron, 2005, 61(7), 1755-1763
5  (compound 3 of Scheme 1).

Preparation of P,
case where ALK=CH,CH,

case where Ra=H

o)
Hoj\/‘fo/\%o\/\NHz o gxoj\/*o/\,ko\/\ﬁj\,ml
o

10 Hal=Bror |

Stage (i). formation of the amide and activation of the acid; the two stages are carried out

successively in a polar aprotic solvent, such as DCM: reaction between the amine functional

group and N-hydroxysuccinimidyl haloacetate, followed by in sifu addition of a coupling agent,
15  such as DIC.

case where Rs=H

(i} M o E (ili) M
HOLAO/\’}}O\/\NHZ \O O/\&.l \/\-ﬁjFY HG 0/\%}0\/\NHR15
F

](i)

0
q‘o/ﬁ\/‘fo/\’ko\/\nﬁ?\/”a'
0

Hal=Brer|

Stage (ii): protection of the carboxylic acid in the methyl ester form and of the amine in the
20  trifluoroacetamide form; the reaction is carried out in two successive stages in a polar aprotic

solvent, such as DCM: protection of the acid by treatment with trimethyisilyldiazomethane in the

presence of methanol, followed by protection of the amine by addition of trifluoroacetic anhydride

and of a base, such as TEA;

Stage (iii): alkylation of the amine and saponification of the ester; the reaction is carried out in two
25  successive stages in an anhydrous polar aprotic solvent, such as THF: alkylation of the amine by

treatment with a base, such as NaH, in the presence of a reactant carrying a nucleofuge group,

such as an alkyl halide RsHal, followed by addition of lithium hydroxide and of water;

Stage (i): subsequent to stage (iif), the reactions of stage (i) for the case R3=H are repeated.

30 case where ALK=CH-CH,
case where Rs=H




NCH2CH2OVALK- C( . 0) zb; LG ALK MALK' p2 vi. introduction of LO and LG HO
- - OH AMo et Ho23B8Bene 2' 10 i. proteciion of the two alpgainrk20ionsirgnal
groups using a protecting group, such as, for exanple,

tert-butyl di met hyl sil yI oxy (TBS) ii. preparation of the corresponding

or ganol tﬁ\um ar., gnes derlv usi gg regspectively n-BulLi or
/k\ ,ﬁ\, ¥L/\ & Fh}in al"&ohol

magnesiuf “fou " nucI -t. Jic ddi“tl oh' t et one™t 3*For

functional group; p epar at i on of the i @ pa,the fofmation, of the
correspondi ng thi oacet ate (see Ex. 3.7 and 3.8 ‘ngALq_e{ar @pqp”v Vi .
introducti on of LG and LG . In the case of a rresﬁyl ate grqup,, us€' is made of

nmet hanesu honyI hIorlde in the presence of a base, such as a tertiary
am ne (f EA or DIPEA); see Ex. 1.4. An exanpl e of
hal ogenat e del ol an gf the gorre pond| ng pr ot ect ed dIﬂO| IS that descri bed

i n Schene ™1 erpAlfe F5t W0 2009 ot $ehenme 1).
Two exanpl"&s  of 25prot€?)\@jl ols are those Nos 181225-40-1 and

181225-41-2. WD 2011/023883- 13- PCT/ FR2010 1 The hal ogenated di ol can
be obtalned by reduction of the corresponding diacid or dieéster conpound,

for ex t hat of CAS 1930 40-1. See al sog i njthe case
pyri di ragg 1%&@\1)/\ ’&g‘i"‘iw—n Hﬂrﬂmd'?e’r{h\é oo 10,9 9%7- 9 q‘/\ o

Tet r ahedr on, 2005, 61(7')3 1755-1763 5 (conpound 3 of Schene 1). Preparati on
of P4 case where ALK=CH2CH, case where R3=H
5  Stage (iv): elongation of the PEG chain; the reaction is carried out in an anhydrous polar aprotic

solvent, such as THF or DMF, by treatment of a halogenated ester with the alkoxide of a

benzophenone/imine/PEG alcohol generated by the action of NaH or of potassium

naphthalenide, as described in WO 2007/127440;

Stage (v): selective cleavage of the imine by hydrogenation in the presence of palladium-on-
10 charcoal according to Wessjohann L. et al., Synthesis, 1989, 5, 359-63;

Stage (vi): protection of the amine by addition of trifluoroacetic anhydride and of a base, such as

TEA.

The amino/PEG alcohols are commercially available for, for example, i=3,4,7,8 or can be
15 prepared from the PEG diols, commercially available for i=3 to 12, according to the procedure

described in US 7230101. The protection of the amine functional group by benzophenone can be

carried out by azeotropic dehydration in the presence of a Lewis acid, such as BF; etherate.

0

/QN —CH;—
-O-ALK-NR,-ALK-S

L= 0 and Ly= -CH;C(=0)-NR3-(CH,CH50),-ALK-
O-ALK-NRS-ALK-SSMB O-ALK-NRQ-ALK-SSMG O-ALK-NR.-ALK-SH
3
S
LG | FRrPy = I D Tom | D
~ LG' Tom1 - om .
ALK MY Ak Ak M ALk Toml = Tom1

ALK "M ALK

9]
I\ N—(CH,CH,0)-ALK-G(=0)Z R, l

]
20 Scheme 3

Preparation of P



HO NH, Hal 10Hal= Br or | Stage (i): formation of the ani de and activation
of the wiDi2011/028888W0 St ages are carri @g-out successi vel \POTFRR0A0/0B817000r Ot i C
sol vent, such as DCM reaction between the am ne functional group and
N-hydroxysucci ni m dyl hal oacetate foI |l owed by in situ addition of a
b-ALCNHIcEALK-p@: 1( 0 OOONHal

coupl i ng agent 158uch, asclkl. cHSE RN e RH oi) NH
Hal = Br or St (fF 7BP'°’G§?“ot on'"o AMF@E*(Tﬁar boxylic acyiigtsrthe net hyl
fil t

ester formagd o e aBeN§o | Ooh & r1fluoroace de JHOT—I‘IT' Phe reaction
is carried out Al \/\oALsucces@we""stalge,smLmn a p’??t\a_.( 3 it C solvent, such as
DCM protection of the acid by treatmefitwfth trimethylsilyldi azomet hane in
the presence of nethanol, foll owedsbieme®t ection of the am ne by addition
of trifluoroacetic anhydri de and of a base, such as TEA, Stage (iii):

al kylation of the am ne and saponification of the ester; the reaction is
carri ed roaleophilic neactdbtetees ohw ef it agesfunctioaal gmmsdmw\epmh@belﬁ@bﬂitedfed

I b
Such acy X1 fiv B8, pifs Bhk ol SloubelEnfE BEpBmhe BRI aylbdechr Yopiy.
such a§r-&|hKeN|'R@¢C lhéﬂle pr@smalaf 7 bags, Sueheas, iy exduiplei IKCQf inld pdansvivientisooh de
and of W@t THﬁ&%cﬁ\! dee, %&%ﬁ&&l@@gﬁe Eonditici88n bhid 83 o Wi o7 68ekb NS of stage

(i) for the case are repea

According to an altemnative form, it is possible to carry out the nucleophilic substitution of the
) CH

s
EtO - OQEt
M

10  bromoamine by the hydroxydiester of formula: o ° and then to subsequently
reduce the ester functional group to give a —-CH,OH functional group, for example with sodium
borchydride,; it is possible to apply, for this, the conditions of the nucleophilic substitution and of
the reduction given on pages 62-63 of WO 2007/085930;

ii. deprotection of protecting groups;

15 iii. reductive amination with the aldehyde of formula HC(=0)-ALK-SSMe in the presence of
titanium isopropoxide; the reaction is carried out at ambient temperature in an anhydrous polar
aprotic solvent, such as THF;

iv. an intermediate complex is formed which is reduced in sifu with a reducing agent, such as, for
example, sodium cyanoborohydride;

20  v.introduction of LG and LG'. in the case of a mesylate group, use is made of methanesulphonyl
chloride in the presence of a base, such as a tertiary amine (for example TEA); see Ex. 1.4.

An alternative form represented in Scheme 3” consists in introducing the -ALK-SSMe group onto
the NHBoc group, under the inspiration in particular of the method described by Kitagawa T.
26 etal, JACS, 2006, 128(45), 14448-14449, used to introduce acetylthioalkyl chains onto a

secondary amine:

OH O-ALK-NHBoc Q-Al K-NBoc-ALK-5COMe
2 1. Br-ALK-NHBoc 2 vi. Hal-ALK-SCOMe RS
| P oPG’ PGO o~ OPG' PGO l ~ obPG’
PGO - ~ !
Sak M arke Sak M ke Ak M Cak
vit, OH-
viil, MeB50,Me
D-ALK-NH-CHZALK-SSMe
ix. hydrolisis O-Al K-NBoc-ALK-35Me
| =
LG\ o prcy X, introduction of LG/LG | =
ALK M Cak &Po



30 case where ALK#CH, CH, case where R3=H WD 2011/023883- 14

- PCT/ FR20 2011)623889 Hal = Br or 1 - fLKO"4--"---11"- NEZT(RR2016/05%769
5Stage (iv): elongation of the PEG chain; the reaction is carried out in an
anhydrous polar aprotic solvent, such as THF or DWF, by treatnment of a

hal ogenated ester with the al KoXi deécleme3’benzophenone/ i m ne/ PEG al cohol
generated by the action of NaH or of potassium naphthal enide, as described
in WO 2007/ 127440; Stage (v): selective cleavage of the inmne by

hydr ogd¥eerips to his plierpairederdn thr allsationdis watrisd 10E Ksing @a | intaroadiats higl-ALK-

Viéssj oluMd-(Had, it exanﬁl@?hh@ﬁlbﬁthejﬂ%gﬁs re'f’easéégy Q:ﬁeatﬁteﬂigﬁ albubd meﬂru?ﬁ ection of

the_am npe b diti of trifluoroacetic anh a base, such as
TEA® THE a%fwgﬁlﬂsld@@@ K Sieccanying adnraseti graup Tnthairressnee PfcﬁaeS'f-"@rcaébmﬁ’fﬁl e,

I =3, 4, Yné%pmaramdit:clmlvéﬁt moﬁraam@r fromthe PEG diols, comrercially avail able
for |—;§ % ace ﬁ; ﬁ rocedyre descr |bed in US 7230101. The
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X. conversmn of the hydroxy! groups to nucleofuge groups LG/LG', preferably mesylate groups.

Q-ALK-NH-ALK-SSMe O-ALK-NR,-ALK-SSMe
® — [
HONAK ALﬁOH HOSAK W AL?P "
Scheme 3’

The introduction of an Ry group = (C4-Cy)alkyl onto an NH group is possible at different stages of
the synthesis (an example is given in Scheme 3’"). It is carried out, for example, by employing

15 the Wailach reaction, which uses an aldehyde (see Ex. 1.5, where the alkylation NH=NMe uses
formaldehyde).

with regard to P-
Thermo Fisher Scientific, Rockford, I 61105, USA, Jenkem Technology USA Inc., 2033

20  W. McDermott Dr, Allen, TX 750134675, USA, and Quanta BioDesign Ltd., 195 West Olentangy
Street, Suite O, Powell, Ohio 43065-8720, USA, sell compounds of general formula

0
I\ H——(CHZCHzo)i-CHZCHz—C(=O)—OHNi 7
g\ J\Oﬂ/
0

© denoted by NHS-PEG-maleimide. The

compound of CAS No. 756525-99-2 may more particularly be concerned.
25 The addition of the thiol to the maleimide unit is described on page 721 of “Bioconjugate
Techniques”, Greg T. Hermanson, 2nd Ed., Elsevier Inc. (ISBN-13: 978-0-12-370501-3;

ISBN-10:0-12-370501-0). e

L4= -O-ALK-NR3-ALK-S- and L= -CH,C{=0}-NR;-(CH,CH;0)-ALK-



+ P +ri -0. LA ,Toml-A "--"1 0"Tom Tom ALK MALK ---.--ALK MALK'\ ALK
, ---\ WO2011/023883 0 NN ( CH2CH20) , AL,K}?O( =0 Zb; H 0Ps (| pcTiVR2890/641¥08383-
15- PCT/ FR2010/ 051709 Scheme 3' |. nucl eophilic reaction between one of
the -COH functi onal roups (the ot her two being protected 5 by PG and PG,

whi ch denot e°‘ﬁ+"3‘t=ﬁrl§ T'hg groups) amdveabsssroan ne pr mtmlssby Boc of

formula Br- -NHBoc in the pre ce of a base, for exanple,

K2C3B, kn pal arwesol reEmt , suc | a . THE or see for exanple, the
condi ti on&* ol pafe 63 of @? "Accor d?"h‘gA J&Ternative form it
is possible %o carry out the nucl eoph,qRI i c substi tut| on of the OH Et0OOR
10br onoam ne by the hydrw ydi esty @sz&lm@ﬂﬂ&t en to subsequently
reduce the ester functional group t gF;ve a -CH2OH fiunctional group, for
exanpl e with sodi um borohydride; it is‘possible to ppI y, for this, the

condi tions of the nucleophilic substitution and of t’he reduction given on
pages 62-63 of WD 20071085930; H. &ehemedcti on of protecting groups:

The preparation is similar to that described in Scheme 3, Ps being replaced by Pa.
An alternative form described in Scheme 4’ corresponds to a preparation similar to that described
5 inSchemes 2 and 2’:

N 0

N
Q-ALK-NR,.ALK-55Me O-ALK-NR-ALK-SH O-ALKNR, ALK _(\[( \(C"lzCHzo}\-N.K-C(ﬂ)Z‘,Rb
) N 8
|

=
| N |
JOH HO. . OH R
PD\N.K < ALK ALK M ALK Ha|/+\|( \{G_EC'_'ZOL_ALK_CFO)Z“R”HO\M P Al_ﬁﬂ ]
G p
4
MR,
-ALK-NR._,-ALKS/Y \(CHZCFEO)I'ALK'C('—'O)ZBRB
0
I — | =
Lo i ALﬁ"G'
Scheme 4’

10  i. deprotection by reduction of the disulphide

o
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0

ALK CO-ALK—SSM A
AALKN  N-CO- e AALKN  N-CO-ALK-SH

Scheme 5

15  Preparation of P>




15H . reductive am nation with the al dehyde of formula HC(=0)-ALK-SSMe in

t he pr ay@aoti/ad3883t ani um i sopr opoxi defgt he reaction i s peT/FR2016/05172b

anbi ent tenperature in an anhydrous polar aprotic solvent, such as THF;, iv.
an internediate conplex is formed which is reduced in situ with a reducing
agent, such as, for exanple, sodium cyanoborohygdridey .ol At roducti on of
L% and LG . In the case of a nesylate group, s‘gkiﬁaé%%fssm

met hanesul phonyl chloride in the presence of base, such as a tertiary
anine (for exanple TEA); see Ex. 1.4. AS.al tlnativesformrepresented in
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under GLBhginkAaRdrd@hd @sdHandd bhigy! ar of the nethod described by Kitagawa T.
25t ol eI S e oo 248- 14449, used to i ntroduce

acet yl t hi oal kyl fthai ns on¥® a secondary ,amine\ys.. Al N

OHO- ALK- NHBOCW- NBoc-ﬁﬁﬁ- ScaMe . B ALR—MHBoc vi. gl - LA scove

PQ, , PQO pbo, M~ aLk~OPE N | G o e N
ALK-LG  PGO

-0pG HO I - _~OH
LK’ SALK TS ALK

(III) ! HO. ALK—SSMe

Y

o
AALKN,  N—CO-ALK-SSMe AALKN  N-CO-ALK-SSMe

Dw e L
y 1V HO. OH
L6 LG SALK WP ALK

-
ALK M7 ALK
P?

o
SALK W A

Scheme &’

i. alkylation of the hydroxyl of the aromatic ring by a piperazine monoprotected in the 1 position

and carrying, in the 4 position, an alkyl chain functionalized in the end position by a nucleofuge

LG group. Preferably, the nucleofuge group is a mesylate group and the Williamson reaction is

carried out in the presence of a hydride in an anhydrous polar aprotic solvent, such as THF or
10 DMF;

ii. deprotection of the Boc, PG and PG’ groups, preferably in an acidic medium, for example in the

presence of hydrochloric acid or of TFA when the PG and PG’ groups are TBDMS.

According to an alternative form of stages i and ii, it is possible to carry out the nucleophilic
OH

R
EtO o QEt
M

15  substitution of the bromoamine by the hydroxydiester of formuia: ° ° , and then fo
subsequently reduce the ester functional group to give a —CH,OH functional group, for example
with sodium borohydride; it is possible to apply, for this, the conditions of the nucleophilic
substitution and of the reduction given on pages 62-63 of WO 2007/085930;

iii. coupling carried out after initial activation of the acid to give an NHS ester;

20 iv. introduction of the leaving groups LG and LG’. In the case of a mesylate group, use is made of
methanesulphonyl chioride in the presence of a base, such as a tertiary amine (for example
TEA).

/N

-O-ALK-N ——ALK-S-
L= / and Ly= -CH,C(=0)-NRs-(CH2CH,0)-ALK-



ALK MALK' ALKALK' 0- ALK- NH- CH2ALK-SSMe i x. hydrolisis PGO NALK MALK' wvii.
OH  Me $8D20/41/6238BK- NBoc- ALK- SSMve LGY.Gx. i ntroducti onpgfr/AR20460519K

1. 4ALK' GPOOGP' NALK MALK' 132 WO 2011/ 023883- 16- PCT/ FR2010/ 051709
Schene 3" According to this alternative form the alkylation is carried out

usi ng an intergg%(ﬁbf_p‘t@_ls%ﬂ_% SCOwve (Hal =I, /_f_g_r exanpl e) and then the

thiol is rel @se treatnment in a bash- amesspvi . al kyl at i (R[k_@g_gm_%
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B LG' I = —_—
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Scheme 6
Preparation of P,
I\
AALKN_ N—ALK—SSMe
-
LG | 1 e
5 Use is made of the compound P, of formula: ALK "M” ALK , which is obtained
by reductive amination according to Scheme 6’ below.
H Boc /\ /T \
' ALK-N  NBoc ALK- H
S + [Nj {i) o~ / - U
. _——
PEO~ALK W Ak P TN PGO ﬁ o M
ALK—LG SALR M ALk OPC ALK Sk
{v) HTALK—SSMe
| "3

®» (iv)
' v HO OH
~
Sk e a G ALK M ALK

AALKN  N—CHALK—SSMe AALKN - N=CHALK—SSMe
=
Jljl

Scheme ¢’
10
- v. infroduction of the -ALK-SSMe group by reductive amination carried out, for example, in the
presence of cyanoborohydride and of titanium isopropoxide.

An alternative form similar to that represented in Scheme 3” and using the alkylation method
15 described by Kitagawa T. et al., JACS, 2006, 128(45), 14448-14449, is given in Scheme 6”:



in a polar aprotic solvent, such as DVMF, vii. selective cleavage of the
acetyl vgoeopi/ozsse3weak basic nmedium.xii. formation of pcharr209Ms597g@uUP by
reaction of the internmediate thiol with MeSSO2Me; ix. cleavage of the
protecting groups PG and PG ; 10x. conversion of the hydroxyl groups to
nucl eof uge growss LG LG ,Bopreferably nmesyl aven\gr oups. 7\
0- ALK- NH- ALK- 0- ALK- NESJALK-@SIVE --¢7 ALK MALK' - LB, ' MK MALK

i Qn

N

Schene 3Fgolhe li ni rod,qu;g. of amR3 ¢ p = (G—=4)al ky] onto an NH group
i s possi bl eX&t ™l Pe€rent Stapes «b_the ntbﬁ,gf‘"% (an -@ ple is given in
Schene 3'). It is carried out, for “%awpl4K by errpf’by' vl

1o THE Wal | ach
reaction, which uses an al dehyde (see Ex. 1.5, where the al kylation NH*Nwe
uses formal dehyde). with regard to P5 Therno Fi sher 8#ijentd A& SC®¥ckf ord,
L 61105, USA, Agﬁgkém,k[r.@cgggpl ogy USA AnRc., 2033 20 W Dernott Dr, Allen,
TX 75013- 467%  USA—~and Quanta BydHedi gfrAfassMe 195 west' thent ATGY 25 eet |
Suite 0, Po , Ohio -45%965- 87205, USA, sell_—conpoundsspf general fornula
denot ed“by, NES~RREEal el rirde, el compeund U e, P 6228699 2 nmay nor e
particul arly be concerned. 23%¥heé" addition of the thiol t'G the malein de
unit is described on page 721 of "Bioconjugate Techniques", Geg T.
Her manson, 2nd Ed., Elsevier Inc. $¢hemed3: 978-0-12- 370501- 3;
| SBN- 10: 0- 12- 370501-0) . L1= -0- ALK- NR3- ALK-5- and L2=
i Cl_lzq_?.)a_iky Rort t%lf_lr%c(::rli_(lazp%téétéclf ;ﬁberazine (cf. stage i. of Scheme 5');
5  vi. selective deprotection of the Boc group in an acidic medium;

vii. alkylation by an alkyl halide carrying a thiocacetyl group in the presence of caesium carbonate

in a polar aprotic solvent, such as DMF;

viii. selective cleavage of the acetyl group in a weak basic medium and formation of the —SSMe

group by reaction of the intermediate thiol with MeSSO,Me in the presence of a base, such as

10 TEA;

ix. cleavage of the protecting groups PG and PG’ and conversion of the hydroxyl groups,
“preferably to mesylates with methanesulphonyl chloride.

L = —O-ALK-NR;-ALK-S-(CH,CH,O})-ALK-

0-ALK-NR,-ALK-SSMe O-ALK-NR;-ALK-SSMe O-ALK-NR,-ALK-SH
'3
=
LG | SRR = | > Tomt | >
~ — Y Tomi = om Tom1 Tom™
ALK M ALk SAk M ke “alk W N K
P,

Hak(CH,CH,0)- ALK-G(=0)Z,R, j

Ps

{n
15 Scheme 7

This Scheme draws its inspiration from the preceding Scheme 3. The compound Pg can, for
example, be the compound of CAS No.564476-32-0, which is prepared according to
WO 03068144 (cf. compound 10a of Figure 7), or else the compound of CAS No. 309916-91-4.

20 Analogous compounds with different chain lengths i can be prepared according to the same
principle of Figure 7 of WO 03068144 starting from the corresponding PEG compound.

with regard to Pg
Bror

RbZb-CO-ALK-(OCH,CH .
(OCH,CH,} can be prepared according to the schemes below:
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0- ALK- MRS 204-He238bk 0- ALK- NR3- ALK- SSMe02ALK- NR4- ALK- SH  TeoTiER2010/051709
----_.-"Tomlom +" ' ALK MALK' ALK MALK. I(CHZCHZO)4 ALK- C(=0) Z2R2 Schene 4
The preparatlon is simlar to that described in Scheme 3, P5 being repl aced
by Po. case wheke AbK+@H¥CH- ve form descri bed in Schene 4 corresponds to a

péﬁpii%ﬁ%ﬁé%ﬁ&%ﬂ%ﬁ%ﬁbﬁﬂr%ﬁ%ﬂgmﬁmﬂ tzTh. Ale 0 P4

Schenme 4' 10i. deprotection by#reducti on of the di sull<ph| de 0
-0-ALK- NN-j ALK- G Ll=and L2= - CH2C(=0) - NR3- (mz%g%g

case where ALK#CH,CH,

/l\\o ALK-Hal H‘[’ \/TOT“P(VJ /’\\ o ALK{. /\%C’"‘P )Y iALK,E /\ﬂ—

_n

(4] .«u.n—/‘{'cp/\']'o"'s . )\\Oj‘m—/fo/\f]’z

s] (i)

g*o’ﬁ\m—/fo/\’}‘iz L Hoj\ux—/l‘[o/\']iz
Stage (i): activation of the alcohol in the mesylate form; the reaction is carried out in an
anhydrous polar aprotic solvent, such as DCM, by freatment with mesyl chloride in the presence
of a base, such as TEA.
Stage (i} mesylate/halogen exchange; the reaction is carried out at reflux of a polar aprotic

10  solvent, such as acetone, with a sodium halide, such as sodium iodide.
Stage (iii). deprotection using a solution of hydrochloric acid (for example a solution in dioxane) or
of trifluoroacetic acid.
Stage (iv): activation of the acid; the reaction is carried out at ambient temperature in a polar
aprotic solvent, such as DCM, by freatment with NHS in the presence of a coupling agent, such

16 as DCC.
Stage (v): elongation of the PEG chain; the reaction is carried out in an anhydrous polar aprotic
solvent, such as THF or DMF, by treatment of a halogenated ester with the alkoxide of a PEG diol
monoprotected in the tetrahydropyran (THP) ether form. The preparation of this type of
monoprotected PEG diol is well described in the literature; see, for example, Richard A. et al.,

20  Chem. Eur. J., 2005, 11, 7315-7321 or Sakellariou E.G. et al., Tefrahedron, 2003, 59, 9083-9090.
Stage (vi): deprotection using a 0.1N hydrochloric acid solution (for example a solution in dioxane
or ethanol).

A person skilled in the art can draw his inspiration from the operating conditions of the examples
25  described below.

Process for the preparation of the conjugate
The conjugate is obtained by the process consisting in:

(i) bringing into contact and allowing to react an optionally buffered agueous solution of the
30  binding agent and a solution of a compound of formula (1); '

(if) and then optionally separating the conjugate formed in stage (i) from the compound of formula

(1) and/or from the binding agent not having reacted and/or from the aggregates which might be

formed.



,» ALK-NL JN- GO- ALK-SSMe P, + LG? LG NALK M ALK' 122 K-1sk J- GO ALK- SSwve
™Tm J- O 2014/62388NR, (CH2GH20) i - ALK-@&2a0) 2, 41% 0  Schempc/FRIO1 6/0817H923883-
18- PCT/ FR2010/ 051709 "ALK- NUI - 00- ALK- S5Me / Th Use is nmade of the conpound
P2 of fornmula: LGNALK, which is obtained according to Schene 5 bel ow
According to an aiternative form, the conjugate which has formed in stage (i) is separated in

stage (ii) from the unreacted binding agent and from the aggregates possibly present in the

solution. According to anaother alternative form, the conjugate of stage (i) is separated in stage (ii)

only from the unreacted compound of formula (I) and from the aggregates which might be formed
5  and the binding agent which might not have reacted is left in the solution.

The compound of formula (1) preferably comprises an activated functional group —-C(=0)Z,R;,
which is reactive with regard to the RCG2 groups, in particular with regard to the amino groups
present on the antibodies. A relatively unreactive or insufficiently reactive chemical group can be

10  easily converied into a more reactive group using one or more chemical reactions known to a
Q

_coo-uij

person skilled in the art; for example ~-COOH + N-hydroxysuccinimide » o  or
o]
_CW-N;;
else -COO(C+-Cg)alkyl » -COOH » —COOH + N-hydroxysuccinimide » o

An example of a process applicable in the case of an antibody and of a compound of formula (1)
15 is that given in Example 1.

The aqueous solution of the binding agent can be buffered using, for example, buffers such as,

for example, potassium phosphate or N-(2-hydroxyethyl)piperazine-N'-2-ethanesulphonic acid

(HEPES buffer). The buffer depends on the nature of the binding agent. The compound of
20 formula (]) is dissolved in a polar organic solivent, for example DMSO or DMA.

The reaction takes place at a temperature generally of between 20 and 40°C. The duration of the
reaction can vary between 1 and 24 h. The reaction between the binding agent and compound of
formula (l) can be monitored by SEC with a refractometric and/or ultraviolet detector, in order to

25  determine therefrom the state of progression. If the degree of grafting is inadequate, the reaction
can be allowed to take place for a longer time andfor further compound of formula (1) can be
added. Reference may be made to the general method given in the Examples part for more
details on specific conditions which can be used for the conjugation.

30 A person skilled in the art has available various chromatographic techniques for the separation of
stage (ii): the conjugate can be purified, for example, by steric exclusion chromatography (SEC),
by adsorption chromatography (such as ion-exchange chromatography, IEC), by hydrophobic
interaction chromatography (HIC), by affinity chromatography, by chromatography on mixed
supports, such as ceramic hydroxyapatite, or by HPLC. Purification by dialysis or diafittration can

35 also be used.
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temperature (see the references cited in the introduction to J. Membrane Sci, 2008, 318,
311-316), the influence of some of them sometimes not being precisely clarified. In the case of
proteins or antibodies, reference may be made to AAPS Journal, “Protein Aggregation and

10  Bioprocessing”, 2006, 8(3), E572-E579. The content of aggregates can be determined using
known techniques, such as SEC (see, in this regard, Analytical Biochemistry, 1993, 212(2),
469-480).

After stage (i) or (i), the solution of the conjugate can be subjected to a stage (iii) of ultrafiltration
15 and/or of diafiltration. The conjugate in aqueous solution is thus obtained on conclusion of these
stages.

Antibody

‘The antibody (see, in this regard, Janeway et al., “i/mmunobiology’, 5th edition, 2001, Garland
20 Publishing, New York) can be chosen from those described in particular in Applications

WO 04043344, WO 08010101, WO 08047242 and WO 05009369 (anti-CAB). The antibody can

in particular be monocional, polycional or multispecific. An antibody fragment may also be

concemed. A murine, human, humanized or chimeric antibody may also be concerned.

25 Conjugate
A conjugate generally comprises of the order of 1 to 10 pyrrolo[1,4]benzodiazepine dimer(s)
attached to the binding agent (this is the degree of grafting or drug-to-antibody ratio (DAR)). This
number varies according to the nature of the binding agent and of the dimer and also the
operating conditions used for the conjugation (for example, the number of equivalents of dimer

30  with respect to the binding agent, the reaction time, the nature of the solvent and the nature of the
possible cosolvent). Bringing the binding agent and the dimer into contact results in a mixture
comprising: several conjugates differing individually from one another by different DARS;
optionally the unreacted binding agent (in the case of an incomplete reaction); and possibly
aggregates. The DAR which is determined on the final solution, for example by UV spectroscopy,

35  thus corresponds fo a mean DAR.

In the case where the binding agent is an antibady, UV spectroscopy can be a method used to
determine the DAR. This method draws its inspiration from that presented in Antony S. Dimitrov
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accor diT'ﬂ% atbgorggitnlc%rsr%f ?he scﬁution of’ conjugaﬁe a't EO? n%l Lrt?zd (Aot and A o;) are measured

either on the corresponding peak of the SEC spectrum (this makes it possible to calculate a
“DAR(SEC)"} or by using a conventional UV spectrophotometer (this makes it possible to
10 calculate a “DAR(UV)"). The absorbances can be expressed in the form:
ALo1 = (Co X €prot) *+ (Ca X €ar01)
Aoz = (Cp X epro2) + (Ca X €aL02)
equations for which;
¢ ¢p and cy respectively denote the concentrations in the solution of the part of the
15 conjugate relating to the pyrrolo[1,4jbenzodiazepine dimer and the part of the conjugate
relating to the antibody;
¢ ep 01 and ep 02 respectively denote the molar absorption coefficients of the
pyrrolo[1,4]benzodiazepine dimer before conjugation at the two wavelengths LO1 and
LO2;
20 * e 101 and ea 102 respectively denote the molar absorption coefficients of the naked
antibody at the two wavelengths LO1 and LO2.

The term “naked antibody” is understood to mean the antibody to which no
pyrrolo[1,4]benzodiazepine dimer is attached, that is to say the antibody before the conjugation
25 stage.

The resoiution of these two equations results in:
Cp = [(@a101 X ALo2) - (BaLo2X ALo1)] / (€D Lo2X €A L01) - (€A Lo2 X €D Lo1)]
Ca = [Avor — (Co X @pLo1)] / €a Lo
30
The mean DAR then corresponds to cp/ca. In the case of the pyrrolo[1,4]benzodiazepine dimers,
the two wavelengths LO1 = 280 nm and 1.O2 = 320 nm are considered. The mean DAR
measured on the SEC spectrum is preferably between 1 and 10, preferably between 1.5 and 7.

35  The conjugate can be used as anticancer agent. Due to the presence of the binding agent, the
conjugate is rendered highly selective with regard to the tumour cells rather than the healthy cells.
This makes it possible fo direct the compound of formula (I) which has an anticancer activity to
the close surroundings of these or directly inside these (in this regard, see the following
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54-169; “Targeted cancer therapy: conferring specificity to cytotoxic drugs”, Chari R., Acc.
Chem. Res., 2008, 41, 98-107). It is possible to treat solid or non-solid cancers.

The conjugate is formulated in the form of a buffered aqueous solution at a concentration
generally of between 1 and 10 mg/ml. This solution can be injected in the infusion form as is or

else can be rediluted to form an infusion solution.

10 [Examples]
The chemical shifts {delta in ppm) are expressed in ppm.

Method A: high pressure liguid chromatography — mass spectrometry (LCMS)

The spectra were obtained on a Waters UPLC-SQD -device in positive and/or negative

15  electrospray mode (ES+/-). Chromatographic conditions: column: ACQUITY BEH C18 1.7 um —
2.1 x 50 mm; solvents: A: H;O (0.1% formic acid), B: CH3;CN (0.1% formic acid); column
temperature: 50°C; flow rate: 1 ml/min; gradient (2 min): from 5 to 50% of B in 0.8 min; 1.2 min:
100% of B; 1.85 min: 100% of B; 1.95 min: 5% of B.

20 Method B: high pressure liguid chromatography — mass sgeétrometu (LCMS)

The spectra were obtained on a Waters ZQ device in positive and/or negative electrospray mode

(ES+/-). Chromatographic conditions: column: XBridge C18 2.5 ym 3 x 50 mm; solvents: A: H,O

(0.1% formic acid), B: CH3;CN (0.1% formic acid); column temperature: 70°C; flow rate:

0.9 ml/min; gradient (7 min): from 5 to 100% of B in 5.3 min; 5.5 min: 100% of B; 6.3 min: 5% of
25 B.

Method C: mass specirometry (MS)

The spectra were recorded using chemical ionization (reactant gas: ammonia) on a WATERS
- GCTof device (direct infroduction without LC).
30
Method D: high pressure liguid chromatography — mass spectrometry (LCMS)
The spectra were obtained on a Waters UPLC-SQD device in positive and/or negative
electrospray mode (ES+/-). Chromatographic conditions: column: ACQUITY BEH C18 1.7 um —
2.1 x50 mm; solvents: A: HO (0.1% formic acid), B: CHiCN (0.1% formic acid); column
35 temperature: 70°C; flow rate: 1 mi/min; gradient (2 min): from 5 to 50% of B in 1 min; 1.3 min:
100% of B; 1.45 min: 100% of B; 1.75 min: 5% of B.

Method E: high pressure liquid chromatoqraphy — mass spectrometry (LCMS)
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1.3 min: 100% of B; 1.45 min; 100% of B; 1.75 min: 5% of B.

Method G: deglycosylation and mass spectrometry (HRMS) of a conjugate

15  Deglycosylation is a technique for enzymatic digestion using glycosidase. It is carried out starting
from 500 pl of conjugate + 100 pl of Tris HCI 50 mM buffer + 10 ul of glycanase-F enzyme (100
units of lyophilized enzyme/100 pl of water). The mixture is vortexed and maintained ovemight at
37°C. The deglycosylated sample is then ready to be analysed by HRMS. As the case may be,
the HRMS analysis of the sample can also be caried out without prior deglycosylation. In both

20  cases, the mass spectra were obtained on a Waters Q-Tof-2 device in positive electrospray mode
(ES+). Chromatographic conditions: column: 4 ym BioSuite 250 URH SEC 4.6 x 300 mm
(Waters);, solvents: A: 25 mM ammonium formate + 1% of formic acid: B: CH3CN; column
temperature 30°C: flow rate 0.4 mi/min; isocratic 70%A+30%B (15 min).

25 Al the intermediate compounds described in this patent application are claimed for their use in
the preparation of a compound of formula (l). More particularly, for each example, all the
intermediate compounds described are claimed for their use in the preparation of the respective
compound of formula (1).

30 Example1
1.1. Preparation of the conjugate

A conjugate is prepared by reacting hu2H11 (also known as hu53 2H11 on page 15 of
WO 2008010101; it is an antibody comprising a VH having the amino acid sequence SED ID
No.24) and N-hydroxysuccinimidyl 3-(2-{2-[2-(2-{3-[3-(2-{[2-(2,6-bis[(S)-2-eth-(E)-ylidene-7-
35 | methoxy-1,2,3,11a-tetrahydropyrrolo[2,1-c][1,4]benzodiazepin-5-one-8-ytoxymethyi]pyridin-4-
yloxy)ethyll(methyl)amino}-1, 1-dimethylethyisulphanyl)-2,5-dioxopyrrolidin-1-
yllpropanoylamino}ethoxy)ethoxyjethoxy}ethoxy)propanoate.
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3 h, the mixture is filtered through Millex®-SV 0.45 pM (PVDF Durapore Millipore) and purified on
a Superdex™ 200 prep grade column (Hiload™ 26/60 GE column) preequilibrated in a saline
10  phosphate buffer brought to pH=6.5 by addition of HCI. The fractions of interest are combined
and concentrated on Amicon Ultra-15 (Ultracel 50k Millipore) and then filtered through Sephadex
G-25 (NAP-5 and NAP-10 GE columns) preequilibrated in an aqueous buffer with a 10 mM
concentration of histidine comprising 10% of sucrose and 5% of NMP.

15  The conjugate obtained (2.5 ml) is quantitatively determined by spectrophotometry using the
extinction coefficients of 4—{2-[methyl(2-methy!-2-mercaptopropyl)amino]ethoxy}-z,6-bis[(S)-2-eth-
(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydropyrrolof2, 1-c][1,4]benzodiazepin-5-one-8-
yloxymethyl]pyridine (€319 nm= 8848 M™'cm™ and eyg0 o= 8634 M'om™) and of hu2H11 (280 ym=
208 380 M"cm"1): a mean of 3.8 tomaymycin dimers per antibody molecule at the concentration

20  of 1.52 mg/ml was determined.

1.2. N-hydroxysuccinimidyl 3-(2-{2-[2-(2-{3-[3-(2{[2-(2.6-bis[(S)-2-eth-(E)-ylidene-7-

methoxy-1.2.3.11a-tetrahydropyrrolof2,1-c][1.4]benzodiazepin-5-one-8-

loxymethyl]pyridin-4-yloxy)ethyll(methyl)amino}-1,1-dimethylethylsulphanyl}-2.5-
25 dioxopyrrolidin-1-yllpropanoylamino}ethoxylethoxylethoxy}ethoxy)propanoate

et e o et anas be
H, =N 0. W o) Ney H, =N o\/[zj\,o N= 4
B e,
A solution of 9.82 mg of 4-{2-[methyl(2-methyl-2-mercaptopropyl)amino]ethoxy}-2,6-bis[(S)-2-eth-
(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydropyrrolo[2,1-¢][1,4]benzodiazepin-5-one-8-
yioxymethyl]pyridine in 50 pl of DMA and a solution of 6.8 mg of N-hydroxysuccinimidyl 3-{2-[2-

30  (242-[3-(2,5-dioxo-2,5-dihydropyrrol-1-yl)propanoylaminolethoxy}ethoxy)ethoxylethoxy}-
propanoate in 50 pi of DMA are added to 3.3 mg of diisopropylethylamine supported on resin
(3.72 mmol/g). The mixture obtained is stirred at AT for 24 h and then filtered through silica
(Interchrom Puriflash Silica 15/35U 2G) using a gradient from 0 to 10% of methanol in DCM. The
fractions comprising the desired product are combined, concentrated under RP and then purified

35 by flash chromatography on silica (Interchrom Puriftash Silica 15/35U 2G) using a gradient from 0
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1.4. 4-{2-[methyl(2-methyl-2-(methyldisulphanyl)propyllamino]ethoxy}-2,6-bis[(S)-2-eth~(E)-
25  ylidene-7-methoxy-1,2,3.11a-tetrahydropyrrolof2.1-c][1.4jbenzodiazepin-5-one-8-

yloxymethyllpyridine
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19.6 pl of methanesulphonyl chloride are added to a solufion, cooled to -25°C, of 22 mg of 4-{2-
[methyl(2-methyl-2-(methyldisulphanyl}propyl)amino]ethoxy}-2,6-bis(hydroxymethyl)pyridine and
30 of 53yl of TEA in 0.5 ml of DCM. After stirring for 30 min, the mixture is hydroiysed and the
organic phase is washed with water, then dried over MgSQ, and concentrated under RP. The
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coe Icrents o e ntipo el en S an

e § coth xSt oarrr B e et 208y b SHME® Il i MK MR P EBRE T SAGR o
pyrr ol R[Plar#j] therréadmazaeqﬁlutw il ATDE! iagd ataterc Mol restilfing predipitate dayiltérbe ofindndbody

Pesul ¢ SopaveRla AT b B SRt Blipn, 78 dofigli ot Pl SIS LR | o
- (@A BGM a(qwouieocmn Oydroxidessalution (aod)extr@tﬁdl_tmee)i]neemlthoﬁws@nﬁ' the codimeDAR
t hen CBFg{aﬁi%po Bsds? %@mﬁd%giéh@d Caéﬁ‘dé?f R Ogéé Rugo[ ch4lgﬁé‘%z°9\' féﬁ?%' ne

di mer wavel engt hs = 28 20 nm are con red.

The rreanetlwzswﬁ%@wk)@remdamlﬂwéth%dr%@p@é@mﬁwnseﬂm Byrigingisirg thye oblgisgd-1 and 10,

prefer abwm@mmmz JdB@Mws ?zs %@H’nﬁ) qch (BeEREEn CRA); Desguged HE:S2 eNTHrEANE T
agent agent , the conj ugat e |s render ed
hi ghly érBi 886|(\P@aﬂnttr=| 555‘&3"‘9’04%& Wﬂﬂ ¥ &45atth Jr5 Biien 4t Srigaltt hy

cehs. JING sz KES.85 (sPPHR LOIMS {£0: il Deatminh+&pesnd. of formula (1) which
has an anticancer activity to the close surroundi ngs of these or directly
inside these (in this regard, see the following W 2011/023883-25-

PCT/ FRE@&®p321 709 publ i cations whi ch describe the use of conjugates of
rmnocl a ol reatnent of cancers: "Antibody-drug

conj Qq |>r QHth’dAﬁﬁe ", Carter P.J. et al., Cancer J., 2008, 14,
154 169- confuaatges er@p@raﬂ@eforﬁhe‘r byprgactingrifudHil 1 e Nbweriokysereigimidyl %ﬂ&-@t X2

dr ygs’ {2~f§tﬁ§ {2 d:‘)bls[ gﬁ?ﬂher\%@‘?—meﬂ@ﬂg’aa 1238 Alopyirdiofes- Possi bl e to

treat So no n sol 1 d cancers
cllt 4]benzod|azep|n 5-one-8-yloxymethyl]pyridin-4-yloxy)ethyll(methyl}amino}-1,1-
dimethylethylsuiphanyljacetylaminojethoxyl}ethoxy)ethoxylethoxy}propanoate. The conjugate
obtained is quantitatively determined by spectrophotometry using the extinction coefficients of
4-{2-[methyl(2-methyl-2-mercaptopropyl)Jaminolethoxy}-2,6-bis[(S)-2-eth-(E)-ylidene-7-methoxy- -

25 1,2,3,11a-tetrahydropyrrolo[2,1-c}[1,4]benzodiazepine-5-one-8-yloxymethyllpyridine (€31 =

8848 M'cm™, eagp nm= 8634 Mem™) and of hu2H11 (ezs0 nm= 208 380 M”'cm™): a mean of 5.6
tomaymycin dimers per antibody molecule was determined.

2.1. N-hvdroxysuccinimidyt 3-{2-[2-(2-{2-[2-(2-{[2-{2.6-bisS[{S -ylidene-7-methoxy-

30 1.2.3,11a-tefrahydropyrrolo[2.1-c][1.4lbenzodiazepin-5-one-8-yloxymethyllpyridin-4-

yloxylethyi]{methyl}amino}-1.1-
dimethylethylsulphanyl)acetylaminojethoxy}ethoxy)ethoxylethoxy}propanocate

o/\/N\X /T \/\DNOV\ONDWDH O/\/N\>< /\g/ \/“-0’\-./0\/‘-0/\/0\/\“/0)%

BT, — s
5.5 mg of N,N’-disuccinimidyl carbonate and 15 pl of DIPEA are added to 12 mg of 3-{2-[2-(2-{2-

35 [2-(2-]2-(2,6-bis[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydropyrrolof2,1-
c][1,4]benzodiazepin-5-cne-8-yloxymethyl]pyridin-4-yloxy)ethyll(methylyamino}-1,1-




The conjugate is fornulated in the formof a buffered aqueous solution at a

conceniy@poPirozpepsral |y of between 1L and 10 ng/nl. Thi s pgaipizo9rosfidgbe
injected in the infusion formas is or else can be rediluted to form an

i nfusion solution. 10 [ Exanpl es] The chem cal shifts (delta in ppm are
expres Eiiacbtrhymtlmps‘alp%yl)‘aoetylémido]eg%xp}lemsﬂemo*yi]e:ihﬂ)@}p@dﬂaﬁﬁiat agd dphsolutionains
spectr t I r deV|ce
in posﬁ{"q{ﬁvg)fa{ritl-jaﬁMﬁ neg a |ve%%g§g}%§ errglsa%%{éeeﬁlo e ??:e\éa tﬁe%ﬁ n§ (%’Imgphl c
condi t pbare:is wesmmlrtwmA@@hJMFmr Bified 8 MgSiOmd-cozcentmteB@ndenR%@td/témr@uduA FI 20

0. 1% [ ! 5oc
{Low 1 5 ponibd 35, f@sh,c‘ﬁr P QS LIRBFARS Blin ISR {PIRPIGE Uiy o0
mi n® 19@%@6? fregn 31to 850 o rﬁe*hqrwb%DﬁM £ Mg o §-iydrpxysmsioimids] 343 RHedR-E-{%i gh
pr eSSUKzeeibisﬂsy Q—eﬂ‘hﬂE@Wieﬁ@?&ﬁ’élb{oxy-1E@§51§%w FrbM{Z(‘i—@NSJ)]ben-EBQafébﬁﬁﬁ ra vere

obt ai ned itive a negati ve el ectrospray

mode ( B%% ﬂoxy'@ﬁ'lthéﬁlh)é(f‘@@'ﬂé’&w)@?@@mﬁ?@ﬁﬂ'ﬁg‘o}’&ﬂT um: XBridge C18 2.5 pm 3 x 50
mm SOHmwethwsulﬂﬂaﬁylIa@etﬂd%nfr@[dmo&y}@ﬂ'ion ethBxy|EhB@Nrdpandste f 6 rthes a@tam)ed

col um atur 7OC Ladi_e m5 to
T00% of S IZH s mnging/ ARG 71 BNl Al b cabis e i
nmad8 spazq; [da]: rrlylz(lB/Bl) The spectra were recorded using chem cal ioni zat I on
(reactant gas: anmonia) on a WATERS GCTof device (direct introduction
wi t hout LC). 30 I\/Et hod D hi gh pressure I|qU| d chromat ography - mass
spect r @iZeBr2-12-{2 ] e Ehiidenesdmathoxy-h ktta- UPLC- SQD devi ce
in pos [ omat ogr aphi c

bt T. 7 gﬁv&&?ﬂ% soI vent s: A H20

5 : -c:.‘

conditlons:
(0. 1% NERRME DN ANt ure: 70C;

A = - i s__f 1 i R t )
fl ey rairﬁ)xgg%tﬁ&(g@rﬁga@ ciant (2 mn): from 5 to 50% of B in 1 mn; 1. 3
m n: 00%of B; 175 mn: 5%of B. Method E hlgh
pressure liquid c \tr X MQMB),\)A@\,
2011/ 023883 26 P /FR201 /051709 The sp vvere bt ai ned on a ters
UPLC- SQD pray i oni sitive and/ or negative
node (E romal0 ﬁm condﬂ{@ocol u TY BEH C18 1.7 pm
-2.1 x 50 mm solvents: A H20 (0. 1%formc aC|d) B: CH3CN (0.1% formc
aci d) ; 1é8lnimh ancaguepes ithivm MEICXidel sputioat and 100rnl/qmuratergafacﬁdéem t€ 48mndpt from

5 1o 10Ripet B in 3. 15s%n&gﬁgg@éﬁpggs%@(?iz%tr%ﬁ YRRAe7imBthe- P2 85U ©

| i qui d chromat ogr aphy - e spectra re obf ai ned
on a Wal@hydropyrel Cﬂibﬂb@'ézoﬁﬁZ%J'%éPﬂ@@ﬁXCB‘VmPWM PYEENEn node in

20  yloxy)ethyll(methylamino}-1,1-dimethylethylsulphanyl)acetylamino]ethoxy}ethoxy)ethoxylethoxy}-
propanoate in solution in 270 ul of THF. After 2 h, the mixture is diluted in DCM and a phosphate
buffer is added to pH = 3. The resulting agueous phase is extracted 3x with DCM, the combined
organic phases are dried over MgSO, and concentrated under RP and the residue is purified by
flash chromatography on silica (Interchrom Puriflash Silica 15/35U 2G) using a gradient from 3 to

25 15% of methanol in DCM. 11.5mg of 3-{2{2-(2-{2-[2-(2-{[2-(2,6-bis[(S)-2-eth-(E)-ylidene-7-
methoxy-1,2,3,11a-tetrahydropyrrolo[2,1-c][1,4]benzodiazepin-5-one-8-yloxymethyl]pyridin-4-
yioxy)ethyl[{ methyl)amino}-1, 1-dimethylethylsulphanyl)acetylamino]ethoxy}-
ethoxy)ethoxylethoxylpropanoic acid are thus obtained. LC/MS (D): rt = 0.88 min; [M+H,O+Na]":
m/z 1154; [M+H0+H]": m/iz 1133; [M+H]": m/z 1115.

30
2.3. Methyl 3-{2-]2-(2-{2-12-(2-{[2-(2.6-bis[(S)-2-eth-(E)-vlidene-7-methoxy-1.2,3,11a-
tetrahydropvyrrolof2,1-c][1.4]benzodiazepin-5-one-8-yloxymethyl|pyridin-4-

yloxy)ethyll{methyllamino}-1,1-

dimethylethvisulphanyl)acetylaminolethoxyl}ethoxy)ethoxylethoxylpropanoate



positive and/or negative node (ES+/-). Chromatographic conditions: colum:
ACQUI TWOEbH1/6238838, 1.7 pm-2.1 x 303pm solvents: A W éR204Uos59708 C
acid), B: CH3CN (0.1%formc acid); colum tenperature: 45C flowrate: 0.6
m/mn; gradient (2 mn): from5 to 50%of Bin 1 mn; 1.3 mn: 100% of B;
1. 45 miFepatgeseordiiy (016X 3 frarm meBid 8€2-R-(2NRB{ ({232, Gleiglhydrosyneiityil)ppridcimd mass
spectr for
cnzymao N pam Pl A e et R R e R TR o 500
pl of @EHHEOIeRee + 100 pI of Iris HCl 50 nNIbuffer + 10 pl of glycanase-F
enzyme (100 units of Iyophlllzed enzynme/ 100 pl gﬁtem) The m xture is

vortexed and_ nabat h\/ t 33C. The sogyhatet-Sarmie-Pe~yten
ready to b anal ySe by HRIVB ase ~ e t he°HRMS anal ysi s of Phe
sanpl e gad 3l sq be cartied out WIthGD kation. In both 20
cases, the"mdss spectra were obtaip @% Wat er -2 device in
positive el ectrospray node (ES+) r ogat raphl conditions: colum: 4 pm

Bi oSui t&MSPLRF ; BMsH900] nﬁﬁz(\ﬂéﬁdl\fs*ﬁ ‘8@ 1i@8ts: A 25 nM amoni um
formate + 1% of formic acid: B: CH3CN, colum tenperature 30C. flowrate
0.4 m/mn: i 25AII thelnterrredlate CO pounds
descri 54 +X Ryl pyrid ; thyll{rs

pr epar a.m.m nﬂ-danmmwmin Iﬁmri Jethbnethoyet rl.dx e aﬁ@éi@
exanpl e, e, all the |nt er medi ate corrpounds described are clained tor their use

in the preparat |,0VN\}(t he respectl)k/Nc md_of -f s mul a. (b) .~ 30 _Exanple 1
1.1. Preparatiopn of t hé conj ugate conj /Q@/te i 8 prepared by acting
hu2H11 ( al Wbﬁﬁ%@f as hub3, 2HL1 page 15 of W2008010101; |t is an
anti body conpri®img a VH havin t'he am no acid sequence SED ID No. 24) and
N-Rydr o Y 812 (24212-(2-
3 (2 Bt W’k‘{z {343ﬂ I (_Li{ %(2 |ogoac §§m130)ethﬂxy _x%elthgéwgt_h?)_(y]propanoate in
35nmet h§Riptian in 3 ml g Péf{F BOohyaf rIIPERoare. agded to) B mgodh Ad2f(R-mercapto-2-
N- 5- onendiyidrepnméthyt M;(}]étﬁoﬂf}lzé bls(hydroxymethyl)pyrldlne |n solutlon |n 1mi of DMF,

Sy

}/I gr];/i)%é#égegﬁ‘;fl %? - di et hﬁl et hyl Sul -di oxopyrrolidin-1

55 BOTRBRUTER ey IREL RS Bk cbromasgaraphy on
201110288 3xnabgix- Rpef ABRDIN, @527.89), 2difg a gradient from 0 to 10% of methanol in DCM.

N- [ OX succmlmdl 2-{2- S RCTN IS PN 2 - -bi s -2-eth-(E)-
sos gmsucyol m gy -t LR R Tlos G AT e (o
1-c] [ 1yl¢}<b)e‘tlnxk]imeﬁwépmmo‘51 dne- 8-yl oxynet hyl ] pyridi n-4 -
yl oxy)

252 SR AR b R B B B p R AL B

in 540 lﬂl Heeds-B §@d¢eﬂi2ﬂ d886 ; Bg0oB. RiH2.H0ita 256 dmpri4 W) 287 étqueous

buf f er J%Bmzaz@i)%‘id\ﬂo ﬁﬂhrrﬁ}’fs m‘(tof-Shé’f(lg*ZH 3.47 t0352%n 12H): 359 (s, 3 H;

hydr oxyet ¥0£]% erazi ne- onic acid (H

i BT TN 570 TS e ks e e, 4 10t 531°(, 3-8 o, 31y

et hyl esedi (8n2 ARtEYs AaLats 1oz, ackd LCEES M): af= @bE-Hin; NILIE): ki 620] %2@4}2*%& or 3
h, the ture is fwgeﬁﬁégh g(%] MIIexR—SV045 pM(PVDF rapore

M p&ﬁ? (%ﬁ?(? pﬁﬁ'ﬂr d § HexTm 200 prep grade colum (Hi |l oadTm

26/ 60 CGE col urm) preequil i brat ed inasaline 10 phosphate buf f er brought

- s s WEEE il tered
t hr ough Sep*lf'i‘adev@%/\(mo EI*NAE..lO Q/ugmg)o\p,r\eeqyb rated in an
aqygous buffer with a 10 mM comcentTatt fon §f histi d| ne corrp i sg ng 10% of
sucr ose nd 50 f NVP. 15The con ate obtained (2. IS quant| tatively
dot er mIAGA M8, OLTD POSHATUREY RS Al 1RGPt o PEW ers Pediidosiogms
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| dene O eLr ro (0] en ia |n- -one-
8- vyl oi"ye rﬁflﬁé?? "‘H‘é ?‘?e%l’@ xﬁ'ﬁ‘%/ S ghdge ‘fv‘i%@n‘% 1%%&1" % e, 1)
and of trfmﬂhﬂs.ly(dEZBI(DEthm BO®x@80arktddded. Wfter 4 hnﬁmnm@lfur@s&etxmwrjbylaumdmr_ner S
pegoanfoF gvo@ééﬁs ua a%g thu&?a%%?u?ﬁ@& LAkl Mo LsoR oY Thadd S Bligs T ned.

suc0| nirm
3- (2429mtz-!m@£4 e1gggrpc mlla@eq'szdredmvgrrltﬂﬁoaar@i ¢encer)tratad undaeRR -and the residue is
met hoxyudfied By Hadr LR \gﬁHpﬂg\Mnoé. ﬂfef‘cihﬂo?m %H@&ﬁoeh.@az@msb 30808=Rg a
vl oxvrret hAl pw di n- 4- vl oxyl et vnam no} -
1- di met hyl et hvl sul phany1l) - 2, 5-



25 di oxopwr ol i di n-1-vl | propanovl am nol et hoxvi et hom et hoxv} et hoxyl pr opanoat e
A sol uworonifoZ3382 ng of -33- PCT/FR2010/051709
4- (2-[ met hyl (2- net hyl - 2- mer capt opr opyl ) am no] et hoxy}-2, 6-bis[(S)-2-eth(E)-y
| i dene- 7- net hoxy- 1, 2, 3, 11a-t etrahydropyrrol o 2, 1-c] [ 1, 4] benzodi azepi n- 5- one
-8- vyl qudiﬁat higpmpydr itdi (€% rof Stefilanolf IDMRCHMd 182 sl uifi omettod  8{B(2¥@-[2(2-

N-hydr érﬂ?nmeﬁ%ky]gfhgy&egtﬁox&ethox?{ propanoa ? re fhus obtaine

30(2-{2- ro anoyrr am nol et hoxy} et hoxy) e
t hoxyl e't' (4130;%%%95/{8@ i 215 6. ~b|6 oiiz, (N arze (@hdiefééf Hzp 231)33. (tod=5.8 Hz,

di i soplzcmybas ey B FH31§ p@éé&dacm B%S'(ﬂ JEB4 g DRI 4 68 (s Q‘z%‘t(HFo‘édt

obt ai n for and then filtered F}rou h silica

(1 ngergFﬁ B%‘FP{JL" f @‘) ltl‘(pa541'5'l‘3%"§G}“’ﬁ@;‘?%ﬁ“’d"‘é@%ﬁbﬁﬁ”ﬁ %m 0 to 10% of
nmet hanol in DCM The fractions conprising the desired product are combined,
concent, ) h chronatography on S|I|ca
(I nterct

corrprl si ng the deS| red product are conbi ned and concentrated under RP. 1.16
my of N-hydroxysuccini m dyl  3<2>42<] 2- (2- (3138A24] 2- (2, 6- bi s[(3) - 2-
eth-(E)-ylidene-7- methoxyom 1la-tetrahydx

ropyrrol o[ 2, 1-c] [1, 4] benzqg! |so|n50neH-!N oH

yI oxymet hyl ] pyri di n- 4-yl oxy) et h¥ ?/rret hxDam no) -1, 1-di met hyl et hyl sul phanyl
-305_Aso %9fr 198 mgjpfﬁ[ts(Z-carboxye hyl)phosphine hydrochlorlde in 730 pl of water is added to

51 yl] ao a@anoyl angfno} et hQX{YJ[@Tethﬂ(Wﬂ@lhkmozib{ﬁ&ﬁmﬁh{%@gﬂ%@ﬁérﬁmﬂeﬁo&ﬂ@&

obt ai nﬁ ér Wél-:'iw o?%/
442- Fr REWEPrymeRyinyTidine i slulion Jp rofRy M Lhimeiiaseh Afen 25, ot Al .sthe spixtpresish- ( E) -
vl i deneerentratbdh axderIRR afld tHearesiatis ahiated uprin aDedl Zf Watdr! The aqueous phase is

41b 8- .10v| A f 40
o 2oRbAIERLER By PRI R e Sl Bl B deiion 3o Stheclesidect 1 680
pI 1@f waPet The cantbindd torganid nivgsasf ard wWeBhédreitinglsbRirated haueoBs NaCl solution and
;r;*t gylze%&uhméﬁéhaérowl 58 Mg £DPX bl Rhndhiplopdl tiyhEhinfeldenes ¢ - met ho
t et rah?'ﬁ%@’?ﬁrﬁﬁ*tbﬁflwyﬂd'&ﬂ are ohtpinerlz odi azepi n- 5 one 8-yl oxynet hyl ] pyridine in
sol uti GANMR @ob :\mz Qf-DRscanek (@@H?%ﬂ%{g T%dﬁ?stz%em oSt g ed at

AT for 45_min concent rat ed under urif

chr ot 5of et bt (i 587 (e B G ik vab PO ﬁaﬁ 539 (4 SR 2 1B 865 5.2 40
pNRo  ubih.Ng/MAS gapdi=ent1 oMt e/d86h.0f MeOH in a DCM acetonitrile 9:1

m xture. The fractions conprising the desired product are conbi ned and
concentrated under RP. 21 ng of 4-{2-

20[ et Bxamiple®et hyl - 2- mer capt opr opyl ) am no] et hoxy) - 2, 6- bi sgS)-2-eth-(E)-ylid
ene- 7- gyt

, 2,3, 1T : Pigiratbn of the coniu 1 c][1, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl ] pyr
i di neaA@pwugatéltﬁmﬁqu as for Bs (tm)reagting Hu2H PBand N-hydrivielsliccinihittylSDE-{2HBA242 O+H) :

n g5 82 3,5-bis[(®)-2-eth~(E)-ylidene-7- 1.2.3.118:
P e T2~ e IE)2.et( S S I anyF)p ?te"ahﬁdrﬁ%yr'ﬁ"%'%? LR 6 bi sr () -
y

2-eth 4@?26pm 5—0ne—8—yloxymethyl]pheny|—4~yl) 1- methyle suIphanyi]acetyiammo}ethoxy)ethoxy]

25vl i dethexyleth®ieyandate3, 11a-t et rahvdropw ol 012, 1- 011, 41benzodi azepi n- 5- one
-8- vloxvnethyllpyridine ft? HOOHO 0? 0 19.6 pI of net hanesul phonyl
chloride are added to a solution, cooled to -25C, of 22 ng of 4-{2-

[ met hy Te2 coradayé oBta(nestih ylalitistlaph dagtniped py ppedtnphabieny hsidg Grebésainbasar oxyme
thyd ) PYSdrlidMs 29 1-(1-methyl-1-(methyldisulphanylethyl)-3,5-bis(S)-2-sth-(E)-ylidene-7-methoxy-
1,2,3,11a-tetrahydropyrrolo[2, 1-c][1,4]benzodiazepin-5-one-8-yloxymethyllbenzene  (ea1gnm =
8460 M 'cm™ and ezs0 nm= 10 531 M'em™) and of hu2H11 (€80 wm = 208 380 M'om™): a mean of
4.2 tomaymycin derivatives per antibody molecule was determined.



300f 53 pl of TEAin 0.5 nmM of DCM After stirring for 30 min, the mxture

i s hydwo gerb23883 t he organi ¢ phase i® washed w t h wat ePCTIFR201605F@d90ver

MySO4 and concentrated under RP. The WO 2011/023883-29 - PCT/ FR2010/ 051709
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[ydra : h Brpi v E )Y g-metRox)

stirreq sai1 30ewh drB
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di ssol &
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d- chl oroforr’r) 1. vﬁ}k,]o@ko, , 10 J= NQZ?S H) :
243( ;291(s,,,2 4 '391dJ4
Hz, s, @g@/g (—s——# 7 (s 27 (s, 4 H: 5.61
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377. 3 2('J (2- et hy1~2>( et th onha‘i’nw)nﬁ’)rvd, i et hoxv1l-2, 6-

bi s(hy yl).avri 3#‘,{1 1/ 023883 30 - PCT/ FR2010/ 051709

depr ot gém{fﬁf&lt he1 jan ﬁﬂ)f %%%%(2 (tert-butoxycarbonyl am no) et hoxy) - 2, 6-
bi s( hydr oxyrret hyl )pyr| di ne described on page 101 of WD 07085930) in 2 m of
THE. Aliigeds Myl A Adirh | 0B5ler 379 ol 0. uaemmm b 9)1 398l dehy de
and an O D OPT OPOX xture
i 52gt| pykEelofd 1'1 1.‘/"_4 gpi Ji'l -. DYEMAH th e I'1"

methylethylsulphanyllacetylaminolethoxy)ethoxylethoxyletho ropanoate
Prepared as for Ex.2 from methyl 3-(2-{2-{2-(2-{2-[1-(3,5-bis(hydroxymethyl)phenyi)-1-
methylethylsulphanyi]acetylamino}ethoxy)ethoxylethoxylethoxy)propanoate:

S\j\ PN N 0. ,\i -
s\/ﬁ\N/\/ﬂ\/\o/\/O\/\o/\/io/ \/5\4 H 5O "
_ H
[ =M Q, N=
" > o \/E(“p[ 0@&,
N &) N
= =
o] ? o

25  LC/MS (F): rt =1.28 min; [M+H]": m/z 1040.

3.5. Methyl 3-(2{2-[2-(2-{2-]1-(3,5-bis(hydroxymethyl)phenyl}-1-methylethylsuiphanyl]-
acetylamino}ethoxyl)ethoxylethoxylethoxy)propanoate




5 added to the mxture, the mxture is stirred at AT for 20 min and then
124 ny wbd 20011028888y anobor ohydri de aresmdded to the m xt pg/FRYoUes55Lger ri ng
for 45 min, an additional 124 ng of sodi um cyanoborohydri de are added and,
after stirring for 1 h, the mxture is concentrated under RP and the

resi duérepareti | ag etgri AxAL ORvm add-higlhwiroxymethyl) ds(dintdreaptpt-ewthyicttad)benzene:
filtered off and di ssol ved in a 1M aqueous ¢HCl sol ution. The aqueous phase
obt ai ned gs”brought to /\pH/WbMU%oe\gM'aqueous sodi um hydr oxi de

sol uti on extract ed ree times with DCM and t he corrbl ned organic
phases " cent r af® gt RP. 322 ngof 442-(2-met hyl -

(et hymlmﬂa H): pa O@Mle,@ljn 164 @ %% @ 9%5& hyds @P}yﬁ@é Qyp@)qz | ﬂwgqar e

t hus obt a| ne fo r(\*d“é)

H; 2. 355f Z%”Pi)3372(t 6(%'?'%8& s34% ”P+)1 B3); §v§9((fb d3§2 tJJ:Fﬁ?iHHzZHEW 4.11

(t, 5J=%d,7=85H2 4Hh); 54348 J6.6 HE=2 H); T4 él'H)i 78238, ﬁ:‘%é J-—EBG'FIZ 2»—2D1
|'§=]

%Eﬁaﬁi—w@ﬁ% S A w@%pwaqe@k U )2

8.1 by '
reacting hu2H11l and N-hydroxysuccini mdyl 3-{2-[2-(2-{2-
2002~ (34 bbb Ak biot hilifentyRbggy - 1 2 3 112- et anydr opy
41, 4] benzodl azepi n- 5- one- 8-yl oxyswet hyl | pyri di ncéryl oxy) et hyl | i net hyl ) am no)
-1, 1-
di met hyl et hyl sul phanyl ) acet y/l a ob@t—hoxyd@ ) §t hoxyl et hoxy} pr opanoat e.
The conjugate obtained is_guantitatively ter ed by spectrophotonetry
usi ng the extinction coef i ents of
4d{1a4rrest hy Ise@tigret hydf - 2- zmhgapt@pr oY\ draInisihyeH R exietcagiott-RieiRinyB-aatrt( E) - v
i dene-
251 2, SRRITEIY IR P YIBBTeae 10 J) Tk ol pi st Pa BF etes GHE) aTipB et hy|
| pyri dIStIIEBeC( et3AD f@ 84Bh Mhd comcentratad (ihderrRP,86:34hdt thenmedijuenisdakein dpudHiml 6£280
nm= 20 0 5 r oanti bod ecul e
was de?vgfe?n E@% ﬁﬁr%fﬁhe %_qggo%g (5) \z;séeuésg?r%@éﬁgw ny a&jdltrr% of £50% aqueous Klag%a
342- 1249ution ang mnm:ﬂ@epus PliSE i exdtacttd) with Aclfrte The ongaihiohase is dried over
1. 453, %ég%d elhgnydh QRWAEE! Bdder LRP1148 mg of 3 5-bis(hydroxymethyl)-1-(1-mercapto-1-

Al benzodl azepi n- 5- one- 8- vi oxvet hvl bwr i"di
vl oxv| EemistivhEeraeAE ATebYs abtained.

di met hyHemn (500 mhanytbrsey:vi %n(mine ooy | @tmﬁw&t{aomhsgtﬁpm Prsopagoat e
S5 Iy OL'QNZNZ HEAHEE! TS« S PRI ‘);"c?\n[?n+NH4]°|m/z,235)| PEA are ‘added to 12

ng of
3-{2-[2-(2-{235[ 2-(2- ([2 (2, 6-Dbi sKS)-2-eth-(E)-ylidene-7-nethoxy-1, 2, 3, 11a-

n- 4- yl oxy) et hyl Knet hyl ) ani no

acid in solution in1 nm of T and 1 mM of After 3 h at AT, 4 nml of
DCM are added and the resulti dr gani ¢ _phase washed twice with water,

dried over MgSO4 and conce ? %inder residue is purified by
fl ash chromat ography on s ca (Interchr oﬁ'i\Purl flash Silica 15/35U 2G

e Ih ”gr 312 gﬂ@?&ﬁﬁ%ﬁqg qu%g’%rﬁ ﬁiﬁ%@& ﬁ’éerﬁhgp? 3 Rt B it el isHnyloxymethyl)-5-
(2, 6 bl(lg{d(tsymeth&iﬁmle(ifﬂ) 1yetidatieyl thiomeetatexin-stluiorBini3lami ot actonitrilepiiterd b2, 1- ¢
[ 1fé] b%r-rz PLIAZER! 8 cBrceRftSed Ui REGHIMHE Fdub W Rirfied bPH¥hShhyhdibdrabiydn am

di et hyiliea Hpickagep RENY) )usinet §1 amiinnl &omod) et Fidk yABioky heptars:y 230 Boanbat e
are th N Q’SN&L

[ MrH2O+ %yih’&gg &ﬂgg g%&@ap{tggﬁwﬁhé %gtfglzﬁgm FM%Y‘# D

342- 12854BU PWIBEG.>_ (2. 6-bi sl i S)-2-eth- (E)-ylidene-7- met hoxy-1, 2, 3, 11latetra

hydr OpYH n\mnmcmmmrai fdb-DM$EN 28I (8,26R); -9 @ne+: VV@WM)WHBRWHW 3:48-(d,

o SLBY el PEO M B BRle fe & ML TR GO TR L 1 TRl o 1t

Cl: [M+NH,]": m/z 344,

d|néthylethylsulphanypacetyla no]ethoxy}ethox§)ethoxylethoxylpropan0|c



17.5 pl of an aqueous lithium hydroxide solution and 100 pl of water are

. added w0 261meR3883 net hyl 3-{242- (2-{2#2- (24[2-(2 PCT/FR2010/051709

,6-bis[(S)-2-eth-(E)-ylidene-7-nmethoxy-1, 2

, 3, 11at et rahydropyrrol o[ 2, 1- 11, 4] benzodi azepi n- 5- one- 8-yl oxynet hyl i pyri di n-

4- 3.10. 13-[(tert-butyl)dimethylsilanyloxymethyl]-5-(hydroxymethyl}phenyl]-1-methylethyl

20y| oxypighduediymet hyl ) am no} - 1, 1- di net hyl et hyl sul phanyl ) acet yl am no] et hoxy) e
E[‘E‘UYV%‘E t hoxy}- propanoate in solution in 270 pl of THF. After 2 h,

the mxture is diluted in DCM_Amwd a phosphat e &E}er is added to pH = 3.

The resulting aqueous phase isigxtracted 3x w t he conbi ned organic

phases are dried over MySQ4.and iconcemntrat ed by RP and the residue is

purified by flash chromatgﬁ'\raphy onfsilied (InterchromPuriflash Silica

15/35U 2G wusing a gradient from3 to 25I5% of nethanol in DCM 11.5 ng of

342124204 g4 2F (fieddefls (aidoabdl sI7¢ B)g- BF einh- icEje ydre detdled e 1 g of 1-(1-hydroxy-1-

gﬁlyfi‘\éwy&n@rﬁn)?ﬁabfsﬁfehaoﬁmﬁﬂi%Yr[yfsfPén%ﬁyrﬂretﬁJ benshBERZ 8SiRRER B3PSy ! oxym
vl oxy) eichipraethapenfhe minture}is heatediatbd By foe tAynis uMisn aetymingclot AT, dné ﬁ@ﬂ%ﬁﬂeoxy}

et hox%’hﬁﬁ@é& ﬂr‘?ﬁtﬂ%ﬁ’ hipd 8@%&9 "e&as%% Eﬁuﬁ:reﬁtrét@&' %n&t?thP he k%cM% i E?mf‘ egtbg 3 . 88

m n;

Met hyl §a§1<i*2°f('a£waa@ qm&ﬂm (%'ztaeeﬁ%"f')(tsyngza geie(tHiam foufidfe AvORER Riana., 2. 3, 1
la- 248 m of  1-[3-{(tert-butyl)dimethylsilanyl thyl]-5-(hyd thylyphenyl]-1-methylethyi
tetyah drog\y Col g1d {fb “*i’ A Tbehsaal asepim s ol R o e BT T Py 4-
vl &%yl PleeRIe RS -1, 1-

di et hymmwtmlmmmwuwre)t ploarg, reoHe oteax) eHROKYI &t BoRyb.er t(@e}l)pa aaa@@,oat e

WO 2011/ 831,13 0/ 05 I m

met hy| e 9@% 3{'%’ %E %R%%((éq' &éql%(ﬁ'ﬁr oxﬁ% hy)ng*srtg’l LRy 78 & .

yl oxy) CCMYS (Aertt Fyll28minpM+Na]': aiizf® hy| et hyl sul phanypacet yl ani nol et hoxy} et hox
y) et hoxyl et hoxy}- propanoate: 2.4.

Met hyl 342-124242-12-(241242. 6- bi s( hydrox nethyIIpledln 4-yl oxy)ethyl linmeth
yl 15~ 3.11. 1-(1-Hydroxy-1-methylethyl)-3,5-bis{(tert-butylldimethylsilanyloxymethyllbenzene

am no} - 1, 1-di net hyl et hyl sul phanyl | acet yl am nol et hoxyl et hoxy) et hoxyl et hoxy} e
ropanoat e 1073.7 ng of nethyl

312-(2-(242-(2-i odoacetxl amgfy) et ho.x_)L]_eLhoxy} ox&et hoxyl pr opanoate in
solution in1 m of DV Lof DIP /to45ngof
4-{2-[(2-nmercapt o- 2- ;\

met hyl propyl ).(nmet hyl ) am no] et hoxy}- 2, 6- bis hydroxynet hyl ) pyri dine in
sol ut i dH .mi 01 U léfasmvrcﬁMmlélpnzu ¢xape arer adgdebdrapyis i@ 4i32 Icefriceimosd &d

t; lng gL ] amfsugmbgb?/yrnléﬂyﬁnsmymhmt(ggr; pidY ad f%%/"ﬂuﬁ’%r (?%'ﬂ%hélﬂb::ﬂ nz%g%wﬂ
1553 nﬁjsf@t bl it Tosf ks bl So0ies e R ety By Aretie 21

)é : gg%/)hetid!\gd diiiopwisélyTt)ear‘;mé 4d affowed fo ;}tlﬁrg to AT agd then hﬁ/d;(olysed with a satura;er(]:loat e
are théé'%q@gal r‘flé‘\ggﬁq%ﬁ W@i@%ﬁéseﬁ eﬁ%%g?&wﬁyéqé E@O‘y%% {?}9%{5‘%8

2. 50 t org&nEephasas ate Hied gved MgSI0, add-Borgerirate@ ufer RP, 264 the residB: i§ mur:ﬁled—lby 3 40

(t J= ﬁa&ézﬁ? gtogﬁplzf’o o' IléaQB%éaEg 654@ %nd’g g?éreﬁﬁcﬁﬁ %c?%d%zﬂcégt Iﬁ')h%%taa"lé 1t

J 5 8 RAS @ qf+)1 B—hwoxyé -mpthyethyl)-3gebis(tert- Duisl)@mpﬁwyl&!@nvlpxynmmwgempe Are =

0. 35 mtﬂbsobMHéhl mz 620; [ M2H 2+: mz 310.5 (base peak); [MHHCO2H : niz
664. 2

S0 T2 ¢ 3 MEADY Mz poier TP 89 5t R 059 BB e AP0 55 G el

(s, 4 H); 7.21 (s, 1 H); 7.33 (s, 2 H). LC/MS (B): rt =6.43 min; [M+Na]": m/z 447; base peak: m/z
407.

30 Example 4
4.1. Preparation of the conjugate

A conjugate is prepared as for Ex. 1 by reacting hu2H11 and N-hydroxysuccinimidyt 3-{2-[2-(2-{2-
[2-(4-{4-[2-(2,6-bis[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydropyrrolo[2,1-



25 117.4 ng of N hydroxysuccinimdyl iodoacetate in solutionin 3 nm of

DCM ar wodeirird23e83.00 ng of -37- _ PCTIFR2010/051709
3-(2-{2-[2-(2-am noet hoxy) et hoxy] et hoxyl et hoxy) propanoi c acid. After 2 h at
AT, 330 pl of MeOH are added and the m xture is cooled to OC. 360 pl of a
2M sol a1.4hergbdiazrépirefopé-Sivioxymisthy ipmditrdiytoxi Jethiyipipiaziad gl-d dddicethpid4er 1 h,

the m ' b | then
2 sat uo s BnATEE R ARb Ryl plhoBhody, TBERbNERRE ofefRl ) 0

or gani & qaaEatvely dﬁter@@eéwrsmmhotamtm bﬂ@@ﬁﬁr%ﬂf@dlom seRfficiRits eand =t 186

resi dugr s RHA il 6 BY34 Mgl Q&rtﬁé"‘?&n’i%fngemyw‘ﬂ@r Sihd é%(_' Meigphioam Py 11 ash
Sili ca 15/ 35U 10 using a WO 2011 83 010/ 051709 gr adi ent
fr ot 0N loadmsan sk$- ﬁé%ﬂavmmbémer&eq “Pf%?%&ﬁW@dfiwm{eMz (2-

i odoacet yl am no) et hoxy] et hoxy} et hoxy) et hoxy] pr opanoat e are thus obtained.
d ; ! 4

(t: J= p-te a_' rofyrédo[21-cIpl nz&diﬁe |lu|=536nb ylc&vdlefhvﬂ dﬂglnM-H) L VB

Lris 25%54%%)66&&% e @ﬁo@w@-{zq@a@- 53085 et Sfiadrd-Added to

442-[ nﬂ'leHW‘!( 22t iggtetrahygdiopyrgielai Sl flbgnzadjazeaipyonari- oy eetyityyidn-45-

bi S(hyﬂb@sétﬁmpméw1 -gi-n & -dimethfll4ldxoBlitylsNpAanyBadéty MindBh&HdR@hoxyAf ter 2 h at

AT, the m Hre I S concejatrated under RP and the residue’is ta en up in 10

m of WPt B’r%%ﬂ%t?g phase is brought to pH=8 by addition of an aqueous

sodi um hydrOX| de sol ugion 4nd fhen extr ed 2x yth 15 AcOEt. The I ned
organi ¢ phases are {wis \/\Aﬁ/\ﬁ‘/\"satur‘at’\g:i“H aunWij\oﬂ

concentrat ed und RP. 68 ng of

4-{2-[ (24 Ipropyl)( nolke xy -2, 6-

bi s(hy ?hypp)? re—ebtg_u?é NNR (400 MHz, d6- DVBO) :
2 (s, 6 H: 2.43 (£, 3 H): se 2TH): 3. 2.91 (t, J=5.7

Hz,2H);415(tJ57Hz ;445(d J58Hz4 H: 5.30 (t, J=5.8

Hz, 2 I:EB/MSS(BE}EH£3,272n|RQM)+H]+Lﬂ£\ﬁ0MM+2H}2 m/Pedd. mn; [MrH @ iz 301.

Example 3 3.1. Preparation of the conjugate A conj ugate I's prepared as for
Ex. 1 by reacting hu2H11 and N-hydroxysucm nimdyl 3-(2-{2-[2-(2-
25{ 2414533-543- 2-P4-61- $)dBeth- )-vmdmwmthzx%:_z;km framdibopyrrol o[

quant i Lahi veI y det er m ned by spect rophot onetry using the extl nct i on
30coef lents of
1- ( 1- nBtempred 1 agoeEdtingy [teli EX@MPleadh yIoye tefiny) - B{2B2H2-42-(2p-{4-{2(26-hisl(S)2-pieRi- 7- net
hoxy-  yiidene-7-methoxy-1,2,3 11a-tetrahydropyrrolo[2 1 c][1 4]benzod|azep|n 5-one-8-
la- tetrah drogérro }%pl {; benzod |azep| n- 5- one- 8-yl oxynet hyl ] be
g bbb

1,2.31
nzéhe (RYEIIRydingdrgioageth ifinethylt-531 M1 cm 1) and of hu2H1l

(€280 oxrovatyRQphaBOaddtiismindlethory)Blexy)dthodlethdxgipripadiedte deri vatives per
anti body nol ecul e was,deter,m ned. WD 20 /023883 34 - PCT/ FR2010/ 051709

3. 2. N \i T P PN NP
NPV ié% RSB y\l”‘a’éﬁiéw et

Nhydroxysucc.r}?\rfs (242-12- (242-11- (3,50,bJN

hoxv-

1,2,3 Eﬁfrahil 012,1-cl1 3@@@5« #N- 5- one- 8-yl oxynet hyl | ah
enyl- 4\7@( &’ \/E( Q ?@g

net hyl et gyl rphgnglnl],ﬁqu)qh+amzn@1gthmfemggyé et hoxy} et hoxyl pr opanoat e

N A

30

tetrahydropyrroiof2.1-c]{1.4lbenzodiazepin-5-one-8-yloxymethyvllpyridin-4-yloxy)ethylj-

piperazin-1-yl}-1.1-dimethyl-4-oxobutylsulphanyl)acetylaminolethoxylethoxy)ethoxy]-
ethoxy}propanoate




Prepared as for Ex. 2 from

- 3-(2-{ 202425883 (3, 5- bi s[ (S) - 2- et h-38E) - yl | dene- 7- net hpgyFR281 G049

5t et rahydropyrrol o[ 2, 1-c] [ 1, 41benzodi azepi n- 5- one- 8-yl oxynet hyl ] phenyl-4-y1
)-1- met hyl et hyl sul phanyl ] acet yl am nol et hoxy) et hoxy] et hoxyl et hoxy) pr opanoi c
aci d: Po®aged according to Example 2 from methyl 3-{2-[2-(2-{2-[2-(4-{4-[2-(2,6-

3-(2424; % =i Sf ~etho (F) ayhidene- - 1mp lla-tetrahyd
ro- pWArEj (%F’f)y%Z: gﬁ?@g&{ﬂgﬂ%ﬁaﬁy@%&g&? oﬁlé@ﬁ@ﬁgﬁ‘%’%%”@%%ﬁ‘gﬁ@ i)4-y1)-1-

net hy| ec¢fypRiplsthenyieihassethipaiathryiprarenrgatet hoxyl et hoxy} et hoxy) pr opanoi ¢ aci d
Prepared as for, Ex. from net hyl

o}
3- (2-{242- (24 s@mm)@ymﬂm( E)\:@ijdaise\fﬁ?u-’h'é’t’ﬁeﬁﬁ\roz,\éﬁjoila- tetrah
ydr opyrr oloo{/'z,)%:vgk[ 1, 41benzodi azepi n- 5£one- 8-yl oxymet hyl | pheny1-4-y1)-1- net
hyl - 15§;@Lsul phanynacet yl am noke Yo |,et hoxy} et hoxy) pr opanoat e:
LC Ms (Bt = 1,19 mnr [m\;[ﬁ?gﬁoz 102@5@% . _Methyl
3-(24242-(24241- (3. 5-bi si (S)-2-eth4El-yl i derve-7-et hoxy- 1, 2, 3, 11a-t et r ahydr
o- 20pyH NUFeE30 MHzl dadmébyenzodi @Fi?‘;ﬂ'.d@r(ﬁt@Wﬂ:ﬁﬂhﬁ,@’ﬁ)‘%éhﬁ'(ﬂnf'ﬁ'j&ﬂﬂa“%nxl)-1-
met hyl et hyl sulfhgn}ll acet yl am no} et honl et hoxyl et hoxy} et hox Br opanoat e
Pr epar édVaé°f & B! H3. 2 Ford- fretind H3 494 4mp 250D 394 (m, 2H); 3.11 (s, 2H); 319 (q,
-( f,h5|- bit=5(4 :Hbtdrzeﬂ:ym.eig W'J)=BJ4|€HB(!2)H)§LS:[4E] (m, 4 EEI); 3.49 (ng, 12 H); 3.5;3 (s, 3H); 3.62 (t,t
nmet hyl et ) X ngl.e 0 X anoat e:
S5 o L s PR RSBl P h T Fo S o 7 B8 40 BBO8R5. T
- (3, 5- BiZ({dy drtX§ Het B),) ph&rin] P-H): 68N et)yVsal(phany;12.38 (s, 2 H);, 7.77 (d,
acetyl gm oxyl gt Rr a .. 1 3- 35-
pcH ERIOTD e P05t S5 42, [ SIS e LRARRE Ry B RSP 2
3, 5- bi §th{gsoreaiat hyl ) - 1- (1- nmer capt o- 1- net hyl et hypbenzene: HO r OHHOOH 1H
NVR (400 MHz, d6-DMVS0): 1.64 (s, 6 H); 2.53 (t, J=6.2 Hz, 2 H; 2.93 (s, 2
H; 3.15 (q, J=6.0 Hz, 2 . 3.37 g_t, J=6.0 Hz, 2 H); 3.49 12 H); 3.59
(s, 3 . Mgt 2- 2:44-{4$2-(2\ 6 roxymethyl)pyridin-4-yloxyjethyllpiperazin-
1-vi}-i.1-dimethyi-4-oxobutylsulphanyl)acetylamino]ethoxy}ethoxy)ethoxylethoxy}-
15  propanoate

Prepared according to Example 2 from 4-(2-[4-(4-mercapto-4-methylpentanoyl)piperazin-1-

yi]ethoxy)-2,6-bis{hydroxymethyl)pyridine

O
SRt S e e e

’\/N\) O’\’N\)
S —_— Ry

Ho ln’ OH Ho |N, o

"H NMR (500 MHz, de-DMSO): all the signals are broad with 1.22 (s, 6 H); 1.71 (m, 2 H); 2.20 to

20  2.58 (partially masked m, 8 H); 2.75 (m, 2 H); 3.12 (m, 2 H); 3.19 (m, 2 H); 3.47 t0 3.53 (m, 18 H);
3.60 (M, 5 H); 4.18 (M, 2 H); 4.46 (m, 4 H); 5.31 (m, 2 H); 6.86 (s, 2 H); 8.00 (m, 1 H). LC/MS (B):
it = 2.20 min; [M+H]": miz 717; [M-H+HCOH] m/z 761.

4.6. 4-{2-[4-(4-mercapto4-methylpentanoylipiperazin-1-yllethoxy}-2,6-
25  bis{hydroxymethyl}pyridine
Prepared according fo Example 2 from 4-(2-[4-(4-methyl-4-
(methyldisulphanyl)pentanoyl)piperazin-1-yllethoxy)-2,6-bis(hydroxymethyl)pyridine
0

- N’U\/XS\S/ ‘ (\NJ?\/XS“

of\,N\) NS

/\/
» -
HO P OH | o~
N HO. NZ OH

'H NMR (400 MHz, dg-DMSO): 1.32 (s, 6 H); 1.76 (m, 2 H); 2.36 to 2.53 (partially masked m,
30 6H); 2.66 (s, 1 H); 2.75 (t, J=5.5 Hz, 2 H); 3.40 to 3.52 (m, 4 H); 4.18 (t, J=5.5 Hz, 2 H); 4.46 (s,




5(d, J=5.6 Hz, 4 H); 5.13 (t, J=5.6 Hz, 2 H); 7.14 (s, 1 H; 7.32 (s, 2 H);
7.84 (wWoldeti/ee3sgs 1 H. LC/MS (B): rig= 2.98 nmin; [ MFHPCTIFRZ0P§8517108S€
peak: mz 354; [MHHCO2H: nlz 576. 3.8.

3, 5- bi s(hydroxynet hyl ) - 1- (1- mer capt o- 1- net hyl et hyl ) benzene OHHOOH >c
10Asol ¢tH)ohab 4&nnroad hpdilo & phds, ) LOMS (Br ¢ Zﬁmmnﬁilﬁw an/hpby;-[BHRY:er t -
butyl ) dimegdryl si |l anyl oxymet hyl | benzene in 1 ml of an acetic acid/ THF/ water
(3/1/1) mxture is stirred at AT for 4.5 h and concentrated under RP, and
then the residue is taken up in 3 m of water. The pH of the aqueous phase

S DI OUg 3.0t fs-BRCMLI b @)1 GO greand then the

aqueous phase IS extracted =i ; e organl C p ase 1S dried over
15@80&’-%9&&&@&1&%@&3‘ inder RP. 18 ng of

3, 5-bi s(hydroxynet hyl ) - 1- (1- mercapt o- 1- net hyl et yI)benzene are thus
obt ai ned. 1H NNR (400 MHz, d’@NDIVBO) 1.76 (s rew 35’19 (s, 1 H; 4.48 (d,

J=5.9 Hz, 4 H): 5.14 ( H: 7.36 (s, 2 H. M5
(O): C: [MNH4]: mz 2@% 203. 9—— @m@v

5- Hydr oxvnet hyI 1- (15frereaptd- 1- net hyI BY(tert-

but vQdi | oxv,me I Ib nze 114 drazi ne hydr te added
to 3363%% Qf -{ -'%/(taé.lldt Bﬁ%yl)a 9"%|| nyléﬂ)ﬁe% 5.0 AmethylF:

(‘hydr omemylbigmphmwﬁérﬁahormtdud etlhmlu toifi dmgto@ylearbmnamdajtarﬂn egm@ of m- of
acetonitril

25AT, th trated d
the. reLyaEPERAERr OBl 1 FasindtRf ol Blring CRESPRERNEEG .0y
usithg disghydaixgmethylypyridioe tio SEFOMGOEL2 mh ohemzlfé.nefterzwhnqt af, the mlxture is
5- hyd | |
eyt hooapirati uhadr RETHEAPiata Wb et B o Bt ol 2 Wiyl 201 ©
(s, © \F/lige @mbined sorganiphases7ae (dsied @vey Mg§0x9ar(dscongpotrateﬂ usder RP. 3967 Hz,

|'|) ﬁi)es?dhe(lsspurg‘leﬂa fia'i_‘s[h%rc(rﬁatog}a&ﬂon%ﬂlca aAﬂaozgt)JSJpQr Fash éldg)SFZg -88g) dsthg’ - 42

: 011/
_ PCT/ Fﬁz(ﬁr@gﬂlg@lﬁw 3210t0 10% of MeQH in 390 mg of 4-(2-[4-(4-methyl-4-

1- 18- 1%hemyldbmbwénpmdiﬁdawb;ﬁpéramhm}eﬂmytlz Blméih)(dmm@?h\jﬂmhbﬁé) phenVv Idusl- met h
vl et th thl 8acet at e
"H NMR (400 MHz, de-DMSO): 1.26 (s, 6 H); 1.79 {m, 2 H); 2.36 (m, 2 H); 2.39 (s, 3 H): 2.40 to
253 (partially masked m, 4 H); 2.75 (t, J=5.6 Hz, 2 H); 3.45 (m, 4 H); 4.18 {t, J=5.6 Hz, 2 H); 4.46
(d, J=5.9 Hz, 4 H); 5.30 (t, J=5.9 Hz, 2 H); 6.86 (s, 2 H). LC/MS (A): rt = 0.42 min; [M+H]": m/z
20  444; [M-H+HCOHJ: m/z 488.

4.8. 4-[2-(piperazin-1-yl}ethoxy]-2,6-bis{hydroxymethyl}pyridine

O OJV ¢NH

® [
HO N OH HO. # OH

19ml of a 4M solution of HCl in dioxane are added to 23g of 4-(2-(4-(tert-
25  butoxycarbonyl)piperazin-1-yl)ethoxy)-2,6-bis(hydroxymethyl)pyridine in solution in 33 ml of
dioxane. After 12 h at AT, the resulting precipitate is recovered by filtration on a sintered glass
funnel, taken up in MeOH and then concentrated under RP, and the residue is diluied in 40 mi of
an MeOH/water 1/1 mixture. The resulting solution is deposited on Mega BE-SCX, 25GM 150ML
(Varian). After washing the phase with MeOH, the product of interest is eluted with a 2N solution
30 of ammonia in methanol. The MeOH/NH; phase is concentrated under RP. 1.6 g of 4-[2-
(piperazin-1-yl)ethoxy]-2,6-bis(hydroxymethyl}pyridine are thus obtained.



.00. SOH >f 404 pl of thioacetic acid and 376 ng of zinc iodide are added to
1 g of vaeemmmxy 1- 5 -40 - PCT/FR2010/051709

met hyl et hyl ) - 3, 5- bi sktert -butyl)di met hyl si | anyl oxynet hyl | benzene in

sol utlon in 4 7 rri of 1,2- dichloroethane. The m xture is heated at 50C for
40 m n."HAMR (400e¢Hem, de—ﬁylStQ:) 240 (n,HicH)s 268 $mab B);rMethot; 5. B)Hzf 2HY; nam(mMH)he

or gani @hm e RE k. flash
chrona'?’ograpﬁzym)(s)r?%? |%tgr) ?@/{%{gﬂ qﬁom@'ﬁg‘f LMﬂ-g gﬁ% '@1‘2 %’lf%gtyy%
AcCEt ibASheerkam& 11848 nyg of

1-[ 3- [(tert but ypdi net hyl si | anyl oxynet hyl ] - 5- (hydr oxynet hyl ) pheny11- 1- net hy

| et yI 0 te are thus obtal ned. 1H NI\/R (400 WMHz, de- DIVISO) 0. 08 (s
6 §.% 4-(2- ,toxco I gin-1-yl)et -l ydpog gthypy p 2 ,
470(s 2 H; 516(t,J56Hz§>L1H);711(s blﬁ 733(s 1H);7.35
(s, 1H. LM (A): ii = 1.23 WNar: m z 53.11.1 -11

- Fl vdr oxv- 1- et hvl et hvl ) - 3, 5B | tert- butv deNmét hvl si | anvl oxviet hvl | benze
ne 10.5 m of n-BuLi as aéj| 6M sol uti+en exane are added dropw se to
4.32 g of 1-brono-3,5-“bP ~put ypdi ioHanyl| oxynet hypenzene (G T.
Crisp and P.D. Turner, Tefrah&dron, 2000, 56 (42), 8335) in sol uti on in 150
m  of ?'TEH{PO@ @éluhpbor&q-)@ﬂd@faﬁﬁrzZladqof?’@aCé afed allled’to Iii?? ﬁled

dr opwi he mixture is allowed to return to AT and W|tha
sat ur a?)@ XGRS PinGRRs- 1§B?t[}?’w1?bf”d"1‘h%smlaﬁh@séo"l“@“e'ﬂt? ﬁ@hﬁ 100

m of f@t@EB Q atheT, aiahiniaad i@hg@rﬂly&dp%tﬁis@ﬁ]céﬁt%té& Lfr gapelvvévgﬁ@f’aﬁaaéi tc% the ]
con entrate e resi due 1 s u cnronat ogra
R T e B e oyt oS bniaduEBhes iasts Risariest f "o ACRRBANS SRR,

2 48 g ocg‘amc phases are washed with a saturated agueous NaCl solution and then concentrated under

b S L B s R P BB o

0. 96 (@remwbtalmedsg (s, 6H); 1.69 (s, 1 H: 4.76 (s, 4 H: 7.21 (s, 1 H);

471033 ggH E@aﬂmoww b%gﬁgﬁgﬁ I 0 @;&I)ongf'ﬂa WL Wh 7331 g %\éggnﬁbﬁ %t gmalWep ared

as 19 or mast ec'lmbﬁ' Hyiehtt (tngrSulHR2IHaAdo e, h{rél‘\?d%/ cPA0 k% o539 Blz( 242 688-(8.2-

[ 2- (4- {24-]I;2Lc¢/msG(A§)|rﬁcK@h4ameg]hﬂ@ﬁ)m&begene 7- met hoxy- 1, 2, 3, 11a-t et rahydropyrr
olo[2,1- WD 2011/023883- 37-PCT/ FR2010/ 051709

c][1, 4]benzod|azep|n 5- one- 8-yl oxynet hyl i pyri di n-4-yl oxy) et hyl | pi per azi n- 1-
y1} -1, 3:10i Diethy U§2-{4-(tert-butoxycarbonvlipiperazin-1-yl)ethoxylpyridine-2.6-dicarboxylate

oxobut yl sul phanypacet yl am nol et hoxy} et hoxy) et hoxy]et hoxyl propanoate. The
conjugate obtained is quantitatively determ ned(qu ectrophot onetry using

the extinction coefficients,e320 nm= 7876 1 and ezeonm = C34 Micm 1
for the tomaynycin dinmer a ea() wm—= 208 0 wan"' for 5hu2H11: a nean of

3.13 tomaynycin di ners ' bhedy nol e@u |e, vvas\/det erm ned. 4.2.
N- hydr oxysucci ni m dvi 0

O
34 12- E lid 7- met hox 1
%O 3(5(2rgqu iﬁ@‘cﬂ"ﬁé’ A rﬁ;ﬁg nietgﬂnegulz:honyl chlongie)arevac{deg ?oea soltﬂ%n coo ed to 0°C,
41benz:f)dIgadfep(tm-ﬁutcma&oﬂylMﬂmdﬁr)ﬂyéthmﬁipe%i’hearm 102 ml of DCM. After 1 h, the

| et h | ph | -
160, N BRO IRk Y Ab A e T b BB TS
from 3thear@ani@pliada s WasHed 42-(it, viatd $KS)iiad evdr-MdH0,ydnddeneentrated under RP.
et NOXYag oo drd 4tided Y e FBYdUeGh Y dbrhicd 6 oy HRG HRORAFE R bReugnP B! XY™

2{;; Eﬁé\';n‘élogwm gster gfighelidamielpeies (SeyimingP o Tebila ). Tangihtarly.@ad dteptimnieno] et h
oxyI et QX Yorg. @hl@ﬁuzsyiseb,h%%%%?Bﬁd‘@h@w@%f%cos are then added and the mixture is
heated at 80°C for 20 h. After concentrating under RP, the mixture is hydrolysed and extracted 3x
with AcOEt, the combined organic phases are washed with a saturated NaCl solution and
concentrated under RP, and the residue is purified by flash chromatography on silica (Analogix
30  Super Flash SiO; SF25-150g) using a gradient from 60 to 85% of AcOEt in heptane. 3.1 g of
diethyl 4-[2-(4-(tert-butoxycarbonyl)piperazin-1-yl)ethoxy]pyridine-2,6-dicarboxylate are thus
obtained.



sal 15 LC/MS (B): rt = 3.27 mn; [M-Hl: mz 1309; [M2F112+: mz 655. 4.3.
34242- WO2017083884- 12- (2, 6- bi sfi S1-2-g4 h- (E) - vl i dene- 7- nitxnooidiod47oglla-t e
t rahydr o-

20pyrrol 012, 1-c111, 41benzodi azepi n- 5- one- 8- vi oxynet hvl bwri di n- 4-vi onl et hvi |
pi geraiH NME{ #ﬂ)(}MHzlds—D.MSO) 1.34 ({t, J=7.2 Hz, 6H) 1.39 (s, 9H); 244 (m, 4 H); 2.76 (t,

1T k% 0BL8 ¥h Sl ISk Bl YA 88l Jh@megﬁﬁwf 1907 FHAOR WP opan

oic aci ed accor

3-{2- [ A-T14As{2HRLLCAMS B)[ 1= @zmemm [B+HE) mzz-@tthE)HcozH] m/z 496.

yl i dene- 7- net hoxy-1, 2, 3, 11a-t et rahydropyrrol o 2, 1-c] [ 1, 4] benzodi azepi n- 5-on
e- 8- 25yl ox nethylipyridin 4-yl oxy) et hyl | pi perazin-1-y1}-1, 1-di net hyl- 4-
oxoSut¢§§ﬂK§h§nypaoetylan1no]ethoxy}ethoxy)ethoxy]ethoxy}propanoate LC M5
(B): rts&£ 3.16 min; 4 dithd

Met hyl %A i ylgrog(yzrﬁgthlﬂip/lyﬁrldl
a_

t et r ahylepmed| abardibgalo 4ibentoti faarenitiR-fimnazB1 yi)stKonyhL Buid(hydivdkyrethyNH Oxyl e
thwl-bpq Z|n1v1}1 1 -di

met hvi 0x0but vi sul phanw ) acet vi am nol et hoxyl et hoxyl et hoxyl et hoxvl proci ano
ate WD 2011/023883- 38 - PCT+HR2010/ 051709 Pr *}a@\saccordl ng to Exanple 2

from met hyl 3-{242-(2-(243<{4-§442-(2, 6- /\,N\)
bi s(hydroxynet hyl ) pyri di ﬁ-yl oxy)ethyl ] pi pgrazin-1-yl}-1, 1-di net hyl- 4- oxob
ut szul phanyl) - acet ylseun hoxy} et howy) et-Romy] et hoxy} propanoat e NOON
OII iH NVR (500 MHz, d6-DMSO): 1.22 (s, 6 H; 1.69 (m 8 H: 2.37 (m 2

B N (400HyHz, zfiezﬂi\ﬂ%@d 125Hp,; 6 §);2359 QS, 3306240 k& 2 12); B4 t0 277 (pattialy H) ;
2 92 (rﬁhasﬁecﬁn 8?H OﬂaémJ% ﬂlz 23|I-1611i 1(4~°(t J25 Mz, §H394 ﬁél(d é@?ﬁz"%ﬁs)%fbg,z (39

t, J=5.4

S =6. 1 Hz57i*2|~|?H 29%56(8(%“ Cﬂtﬂs (B @%Oéﬂnm'@[ H] 4%0(% 4H: 4.22 (m 2 H:

517(d J130Hz 2 H; 5.22 (d, J=13.0 Hz, 5.55 (m 2 H); 6.94 (s,
7..09 7.38 2 7.77 (d, 10J=3.9 Hz, 2 H): 8.01 (t,

J= E% @(—@‘i? LC/ MBS (B): (ist = 5?30 m'n;([MFH]+: n z 1225;H)[|\/++2F11(2+: n z

613 ( bdsk Ppemscationtofihe djngate |

S0 2 Gohighted Aibarkd ab for 0% B FRABARUER' thd Rybiqhudoitinidgy 3 2 P! Per 22

C1- d| mﬂ (Rri2-(2. D Rislie2rptbE pyiidane-v-arathoxl-4 .5 bl aetehalyygrapy rolrig) le¢]H aityenzbhoxy ) -

diazepin-5-one-8-yloxymethyl]pyridin-4-yloxy)ethyll(methyl)amino}-1,1-dimethylethylsulphanyl)-
20  acetyl(methyl)aminojethoxy}ethoxy)ethoxylethoxy}propancate. The conjugate obtained is
quantitatively determined by spectrophotometry using the extinction coefficients

esorm = 7789 M'em™  and  exom=4362M'cm”  for the tomaymycin dimer and
€260 om = 208 380 M'om™ for hu2H11: a mean of 2.90 tomaymycin dimers per antibody of
molecule was determined,

25 _
6.2. N-hydroxysuccinimidyi 3-{2-2-(2{2-[2(2-{]2-(2 6-bis[(S)-2-eth-(E)-yiidene-7-
methoxy-1.2,3.11a-tetrahydropyrrolo[2,1-c][1,4]benzodiazepin-5-one-8-
loxymethyllpyridin-4-yloxy)ethyll{methyl)amino}-1,1-

dimethylethylsulphanyl)acetyl(methyllamino]ethoxy}ethoxylethoxylethoxy}propanoate

30  Prepared according to Example 2 from 3-{2-[2-(2-{2-[2-(2-{]2-(2,6-bis[(S)-2-eth-(E)-ylidene-7-
methoxy-1,2,3,11a-tetrahydropyrrolo[2,1-c][1,4]benzodiazepin-5-one-8-yloxymethyllpyridin-4-
yloxy)ethyl](methyi)amino}-1,1-dimethylethylsuiphanyl)acetyl(methyl)amino]ethoxylethoxy)-
ethoxylethoxy}propanoic acid:

\X g O \/\"/0 I\,N\X N\/\O/\/f’\/\o/vc’\/\nz b
sz ’?i o



15 propanoate Prepared according to Exanple 2 from :
4- (214v(d20%1/629389- 4- net hyl pent anoyl )4 per azi n- 1- PCT/FR2010/051709

yl ] et hoxy) - 2, 6- bi s( hydroxynet hyl ) pyridine r-NYL--"As HON., OH HC]\I., n-H
1H NWMR (500 MHz, d6-DMS0O): all the signals are broad with 1.22 (s, 6 H);
1. 71 (C/MS Ki); rt 21202 rhio; [ROHY. 58z (| p2fi; (a0 Hitasket4dy 8 H); 2.75 (m 2 H);
312(m2H);319(m2|—|);3.47to353(m18H);360(m5H);418

(m 2 H; 2H);800(m1H).LC/IVIS
(B): i 6.3 P d.6 h-{EVutide 7 pgthox 341a-tetrahydro-

4- (2- 14yt t4 nEE&:Bi/é Ioi\a@%\l IB n%tﬁ :dilﬁ-xJ I et hOXy) 2. 6-

25bi s( hydrox ne |pyr| I NE€ Prepar edaccor di ngt oExanpl e

2f 1 Bmi-Yioxet SKE | |

( et hyldiethivieifteuisiiieinyb acatiilhethgnaainble boyigtho Xyt Gphostindly/ &8 hy ppyr

dine G IIC BN ERS g@eme&ﬂ Aeed] ; ?%j?«é R SR IS

n z 39&nethdwly+i2,3, i zteB88M6/dropyrrold[21-c][1,4]benzodiazepin-5-one-8-yloxymethyl]pyridin-4-

-(2- ' I h -2,6
B e e sl o i A

f 01010 etiorylethagyiprgpasoate: net hy1- 4- (et hyl di sul phanyl )pent anoi ¢ aci d, 417 R
of diisopropyl car boqﬁ{gn d¢ and 69 ng of 1- hydrox bepzotri azol e hydrate are

added to 600 ng of~4 Me’Ae‘H‘ihp?y] \/\o’\’o\/‘o’\/o\/\g’ﬂ”

bi s(hydr oxymet hy yr|d| e in sol utlon i‘n @%m of . After 15 h°Pat AT,
the m 1;&{(’#@ ohce%‘bﬁﬁ(under G °me added and

extract Garri é&d wth\ég&p/?rhe co rgani c phases are
dried over SO4 and concentrated under RP, and the residue is purified by
flash HMEEoEFAFTymBNMHT 8w {9l ogi x Super Flash Si 02 SF25- 809) using a

gradient from2 to 10% of MeOH in DCM 390 ng of 4(2-[4-(4-nethyl -

15( et h Wely t I 1-yfl et hox bi s( hyd t hyl
e S LT AR A Pl AT et

15  tetrahydropyrrolo][2,1-c][1.4]benzodiazepin-5-one-8-yloxymethyl]pyridin-4-
loxy)ethyll{(methyl)amino}-1,1-dimethylethylsulphanylacetylimethyliJaminolethoxy}-

ethoxy)ethoxyletho ropanoate
Prepared according to Ex. 2 from methyl 3-{2-[2-(2-{2-[2-(2-{[2-(2,6-bis{hydroxymethyl)pyridin-4-
yloxy)ethyll(methyl)amino}-1,1-dimethylethylsulphanyl)acetyl(methyl)amino]ethoxy}ethoxy)-

20  ethoxylethoxy}propanoate:

| | /\,N\X /TN\AONO\/\O/\/DVYO\
’\/N\XS/YN\/\O—’\/O\/\O/\/OWO\ \h( o
=
Ho\,lg;j\,

© “ w, =N e N N H
o s © SRS G
28 90 I e LGN
'H NMR (500 MHz, ds-DMSO): the absorptions are broad with 1.20 (s, 6 H); 1.58 to 1.73 (m, 6
H); 2.38 (s, 3 H); 2.52 to 3.07 (m, 13 H); 3.36 to 3.63 (m, 23 H); 3.67 to 3.91 (m, 8 H); 4.06 to
4.26 {(m, 6 H); 5.02 to 5.26 {m, 4 H); 5.33 to 5.60 (m, 2 H); 6.39t0 7.42 (m, 6 H); 7.76 (m, 2 H).
25  LC/MS (A): rt = 0.77 min; [M+H]": m/z 1142; [M+2HF*: m/z 571.5 (base peak).

6.5. Methyl 3{2-J2-(2-{2]2-{2-{[2-(2.6-bis(hydroxymethyl)pyridin-4-yloxy)ethyl}(methyl}-
amino}-1,1-dimethylethylsulphanyllacetyl(methyl)amino]ethoxyl}ethoxy)ethoxylethoxy}-
propanoate:

30 Prepared according to Ex.2 from methyl 3-{2-[2-(2-{2-[(2-iodoacetyl){methyl)aminc]ethoxy}-
ethoxy)ethoxylethoxy}propanoate:




obtai ned. 1H NWVR (400 MHz, d6-DWVS0): 1.26 (s, 6 H; 1.79 (m 2 H); 2.36 (m

2 H); WG20{H02®ed); 2.40 to 253 (paragal |y masked m 4pU)r;rF|&o?§mSizosJ =5.6

Hz, 2 H; 3.45 (m 4 H; 4.18 (t, J=5.6 Hz, 2 H); 446(d J=5.9 Hz, 4 H);
5.30 (t, J=5.9 Hz, 2 H); 6.86 (s, 2 H. LM (A: rt 0.42 min; [MH:

mz 20 444, [MH+H F: mlz 488. 4. 8. |

AF2- (pi per azi n- WE} xv1- 2, 6- bi sfhy Ty Pwidi e SN~ 49 nl of a

4M sol uti on of i n di oxane Zrlg(;ﬁgded to®2.3 g of 4-(2-(4-(tert- 25

but oxycar bofi @Ta2| n-1-ylqp P 2, 6- bi s(hydroxynet hyl )pyridine in

| uti i f di f 2 h I
o 1 ecod AR Tabo T o AR S retsihonias frnes itk nsels, Stk A i3 b 2ROH and
}\/EgnH/ C () et 2 88 didJemlgr, 2RP); 238dmt HH) rzess](dueH) 2.98i (1, uted Hznzm@:m f2 am e sox
e n,. i -
BOH a0l g M ol S 8914 b 19,300 Ul ot lgpost o] %mdugé‘
i nter esJFS Peize i) 135129/\{&\1?533 N 2std); 6185 @% 230). bE/NB BNt & 4. 18 mriet [MvrH]T: m/'z'l664
MeOH N /%%I?gentrat ed under RP. 1.6 g of 442-

(pi per Zi n- 1- oxy] - 2, 6- bi s(hydr oxymet hyl ) pyri di ne are thus obt ai ned.
W2011/ 023883 40 PCT/ FR2010/ 051709 1H NIVR (400 MHz, d6- DIVBO) 2.40 (m 4

H) ; (
134, 5; BEopancate 1y, 113, 54.9.

4-(2- (42(tert but oxycar bonyl ) pi per azi n- 1- yneF hoxy) - 2, 6- bi s(hydroxyrret hyI ) py

ridine 0+ CIR151 .40)00 ng of sod—r\!ﬁm ghygim\,d& and.c2. 29 g.0
CaCl 2 are added to 3.1 gmwl 47?2 (4 g(tert-

but Ooxycar bony‘E) pi per azi n-typet hoxy] pyri di ne 2, 6-di carboxylate in Sol ution
i n 105 1474519 FMohydroxysuacingnidyi igdoacetate nesolritinn m@SnEof@aMdrqa@iedaums mg

concentt et 9es . mbyRiniloletRsi RihdkPiehBf dflofy ibEiBaROLALNSH ANAr ! he

resul ti ng agueous p ase 1S extracteée e CO I ne organl C
phases g DXy it aengeptrrted daden Rt avd Kwuesidue Raryrifiss bytfiash chiematdgeaphy on

concentsmaeg @@][alti@deupQPFIagh 4i@, 9F25-24g) using a gradlent from 0 to eg, of Me(aH in DCM vt
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3.63 (t, J=6.2 Hz, 2 H); 3.83 (s, 1‘1H) 3.88 (s, 0.9 H). LC/MS (A): rt = 0.62 min; [M+H]': m/z 462.

20  6.7. Methyl 3-(2:(2-|2-(2-(methvlémino)ethoxv)ethoxv]ethog}ethoxy}proganoate

>l/ | |
O\H/N\/\Q/\/O\/\O/\/o\/\n/o\ NN NG NP /\/OWO\
0 s

3ml of a 4M solution of HCI in dioxane are added to 390 mg of methyl 3-[2-(2-{2-[2-((tert-
butoxycarbonyl)(methyl)amino)ethoxylethoxy}ethoxy)ethoxylpropancate in solution in 5.3 ml of

25 dioxane. After 12 h at AT, the mixture is concentrated under RP and the residue is dissolved in a
minimum of methanol and deposited on Mega BE-SCX, 10GM 60ML (Varian). After washing the
phase with MeOH, the product of interest is eluted with a 2N solution of ammonia in methanol.
The methanol/NH; phase is concentrated under RP. 270mg of methyl 3-(2-{2-{2-(2-
(methylamino)ethoxy)ethoxylethoxylethoxy)propancate are thus obtained. 'H NMR (400 MHz, de-

30 DMSO): 2.28 (s, 3 H); 2.54 (t, J=6.2 Hz, 2 H); 2.59 (t, J=5.9 Hz, 2 H); 3.44 (1, J=5.9 Hz, 2 H); 3.47
to 3.54 (m, 12 H); 3.60 (s, 3 H); 3.63 (t, J=6.2 Hz, 2 H). LC/MS (A) (ELSD): rt = 0.30 min; [M+H]":
m/z 294.



4.10. Diethyl

4- 12- (4nvbt2oni/0R388axycar bonyl bi Der azi ng4-yl ) et hoxv113w dipgeryeR=B10j08#Fdaoxy! at
e CNYLo4', 0000 204.5 m of TEA and then 2 ml of nethanesul phonyl chloride
are added to a solution, cool ed to OC of S g of

1 (ter 0.3) U Uy [) 4 iLid 1: B ) -

After Loy g éjre IS brought back to AT. After stlrrlng for an

addi ti X m xture i s hydrolysed and the organi c phase is washed
2X vvith%at er, then dried over MgSOH and cor%ern rated under RP 140 m of
DVF are ddd 0 _t hg resi dueg, t hus @bt ai ned (& _7ng)~a die i S o

br ought tJf 60C 0/3‘/1@69\&; \%afol et hyt—est eﬂro%ﬁgﬁ}(jam c® aC| d (S Fivmon
P., Tecill% P., Tonellato U and® Vendrane T.J.° Og. Chem, 1989, 54° 5988)
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extracted 3x with AcOEt, the combined organic phases are dried over MgSO, and concentrated

25  under RP, and the crude product obtained is reacted again according to the same protocol with
85 mg of NaH and 176 pl of iodomethane for an additional 2 h. 500 mg of 3-[2-(2-{2-[2-(({tert-
butoxycarbonyl)(methyl)amino)ethoxylethoxy}ethoxy)ethoxy]propanoic acid are thus obtained.
LC/MS (F): rt = 1.01 min; [M+H]": m/z 380.

30  Evaluation of the inhibition of the proliferation of the MDA-MB-231, MDA-A1 and HCT116
- cell lines by the compounds of formula (1A} with Z,R,= -OMe and Y=Y'= -OMe

The MDA-MB-231, MDA-A1 or HCT116 cells in their exponential growth phase are trypsinized

and resuspended in their respective culture medium (DMEM/F12 Gibco #21331, 10% FCS Gibco

#10500-056, 2 nM glutamine Gibco #25030 for the MDA cells; DMEM Gibco #11960, 10% FCS

35  Gibco #10500-056, 2 mM glutamine Gibco #25030 for the HCT116 cells). The cell suspension is
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15 It is found that the test compounds for which Z,Ry = -OMe have a powerful anticancer activity;

this allows it to be supposed that the similar compounds characterized by another ZyR;, group are
liable to exhibit an identical activity.
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form of a % of survival by determining the ratio between the count obtained with the cells treated

15 with the immunoconjugate and the count obtained with the cells of the contro! wells (treated with
the culture medium alone). In certain experiments*, the naked antibody hu2H11 was added to the
wells at a concentration of 1 pM at the start of the experiment and the inhibition of the
proliferation was measured as described above.

20 Tablelll
inhibition of the proliferation {*C-thymidine pulse at 96 h) ICso [PM]
Mean ICg
Structure :\éean (+naked ICsp ratio
% huzH11*)
l\x/\“/:l\/\{\/c A
f Whu2H11
%’ 31 540 17
| | 4
D/f*\x/ﬁ("\/‘\{\)\/\ﬁ/\/"\/\ﬂ/‘\nmﬂ
\*@i:‘::‘?a\v 910 5095 6
\j\,,/\/" K/\O/\)ol\n/mm
g N
H Q.
A% ’ T 54 3081 74
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As regards the evaluation of the antitumour activity of the conjugates, the animals were weighed

daily and the tumours were measured twice weekly using a calliper rule. The antitumour activity

was evaluated at the Maximum Tolerated Dose (MTD). A dose producing a loss in weight of 20%

at nadir or 10% (or more) mortality linked to the conjugate is regarded as being toxic. The body

weight of the animals includes the weight of the tumours. The weight of the tumours is calculated



30Eval uation of the inhibition of the proliferation of the MDA-MB-231,
MDA- AlvwamdoHiggZekescel | 1ines by the cggpounds of fornmul gpefirRzovb/oE748Ro=
-OMe and Y=Y'= -0OMe The NDA- MB-231, MDA-Al or HCT116 cells in their
exponential growth phase are trypsinized and resuspended in their

I espectiooedingitd the éormadi: walghOMigY=Hkag® (e »A2idBim) 0T rESHiChdyqrarameters
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Cripl i Capaefl efdaBh iitr by B AU HELB AL BPES (R G BHRE o el Bl 5o
under afudy Jroat thes pleme of diret imoun@nSite ©aE df robsereatipnespenifed.ofhet ea yWToksoxi ¢
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14C- t hpiiAdl iséhencaivplatadrapd egBesred ms agierentagbATiAGF {delfa T/dtaaX)petddrent usi ng
a MycroBeta radioactivity counter (Perkin Elmer). The data are expressed in

the formof a % of survival by determning the ratio between the count

obt ai n&dlosk ishreghisied @k lbging thenapedticsily hotiviedorl08T/6tabJdss et andiverhactbeunt
obt ai n ] t . | t Wi .t h I e
red DAL FeEdhaT 1P%, WA SREMRL, ¥ibasingn 6,39 BBsdls gt Siriathc
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MDA- Al HWR@&M@Q@ i’dl QmBch‘%Qerpenq_g %n(@ AW&PM IC%%%L%%nagmﬁ'rﬁ%]sAﬂQ I\ﬁ',q dgfgl20

15  development: Feibig H.H. BA, editor. Basel: Karger.; 1999, pp. 101-125).

The percentage of tumour regression is defined as being the percentage of decrease in the

tumour volume in the treated group on the day of observation specified in comparison with its
volume on the first day of treatment. The percentage of tumour regression is calculated at a
20  specific time t and for each animal. The mean percentage of regression is then calculated for the
group.
volumew—voiumczatx,IOO

Percentage of regression (af time t) =
volume,,

Partial regression (PR}: The regressions are defined as being partial when the decrease in the
tumour volume reaches 50% of the volume of the tumour at the beginning of treatment.
25

Complete regression (CR): The complete regression is obtained when the volume of the tumour

=0 mm® {a CR is regarded as being present when the volume of the tumour cannot be
measured).

30 TEM: The tumour-free mice are defined as being mice not exhibiting a detectable tumour at the
end of the study (beyond 100 days of treatment).
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According to a single-dose administration scheme, the highest dose tested for these two

conjugates in this study (80 pg/kg) proved to be toxic, resulting in loss in weight and mortality.

At the MTD (40 pg/kg), C1 is very active and results in a loss in weight of 9.6% at nadir, a
AT/IAC of 7% and 3 PRs for 5 SCID mice. An antitumour activity was also observed at the lower
doses of 20 and 10 pg/kg without resulting in PR.

At the MTD (40 pg/kg), C2 is highly active and results in a loss in weight of 5% at nadir and a
tumour regression of 96.2% with 6 PRs for 6 mice, including 1 TFM. It is also very active at the
fower dose of 20 pg/kg with a tumour regression of 66.4% and 4 PRs for 6 mice. An antitumour
activity was also observed at the lowest dose of 10 ug/ikg without, however, resulting in
regression or PR.

In conclusion, it is found that C2 exhibits a strong anticancer activity and showed a better activity
than C1 with a tumour regression, PR and TFM at the MTD which are not observed with C1 at the
same doses.
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conj ugat es The noncl eavabl e hu2H11 conjugates prepared with tomaynycin

di mers described in Exanples 3 and 5 of International Application W
09016516 have a tendency to experi cBEAIME decrease in 5 their nononer purity
over time after storing for several nonths at 3-5C. Specifically, these
conjugates, forrmulated in an aqueous buffer at pH 6.5 with a histidine
concentl at i ERMBPURDOfERIMEEAI ni ng 10% of sucrose and 5% of NWP, exhi biting
a nmean of 3 to 3.5 tomaynycin di ners pewmranti body nolecule, with an initial
nmononmer. purity of the order of 97.5% can decline in nononer purity by 6 to
15%in 6 to 8 nonths. Phi suphenone was not dhsefved with the conjugate
of 10 Exanpl e 3 which, wth.a neanlof_I3.5 bo Np'di mers per anti body

mol ecul e, retainsgra /Mhontel Pyri an 99% N 4 nonths under

t he sane storage %f di ign hus suggestiJg et tpr /skability of this

particul ar conjugate. s a general objecti vg/ desired in the field of

conjugates to be able toghave avail abl e a conjugdte whi ch( etai ns a nononer

purity over tine. 15 Evaluation of the antitunour activity’ of

hu2H11-cy'M‘th67J<‘ic agent conjugates on fenmale SCID mce carrying an advanced

human br east--adenocarci noma, MDA-MB-231 Two conjugates of the sanme

ant i body hu2HI1, reReesenisd acisinglsr &pad el @i dRuble ebandnuthyy thien candition deatciifi bed

i n Exanpl es oft-1nternational Application WO 09016516) and C2 (conjugate of

20 Exanpl e 3), vereseiapgiagledoad. thengose | evel s on neasurabl e mammary

tunmour s MDA«MVB-23dprbs@kPdbiRgle Borfy; Oon female SCI D nmice. The control groups

were not treated. The doses of the two conjugates are given in pg of

tomaynyci n & AT Whahichere ideficali ek é&ffEEfﬂgtreere,semIs),, ipdepgneently Pogrieg by

i njection of idHothev@nous (1V) bolus type on day 13 for C and on day 24 for

gghj 33/;8e;?Qf;\gsﬂ{‘#fh@g%aya%gpga@grgr Aotk Rpresarls), inbdoentently of one
another: OH, -OR, —-OCOR, -COOR, -OCOOR, -OCONRR', a cyclic carbamate such

that N10 and C11 are included in a ring, -NRCONRR', -OCSNHR, a cyclic thiocarbamate
such that N10 and C11 are included in a ring, -SH, -SR, -SOR, -SOOR, -SO;, -
NRSOOR’, -NRR', a cyclic amine such that N10 and C11 are included in a
ring, -NROR', -NRCOR, -Ns, -CN, Hal or a trialkylphosphonium or triarylphosphonium
group;

* Ry, Rz, Ry and Ry, which are identical or different, represent, independently of one
another: H, Hal or a {CCgalkyl group optionally substituted by one or more
substituent(s} chosen from: Hal, CN, NRR', CF3;, OR, an aryl or heteroaryl group, or
S(O)Rwithq=0,10r2;

orelse

¢ R;andR; and/or Ry’ and R;’ together form respectively a double bond =CH., or =CH-CHg;

* Yand Y’, which are identical or different, represent, independently of one another, H or
OR;

* M represents CH or N;

* ALK and ALK’, which are identical or different, represent, independently of one another,
a (C4-Cg)alkylene group;

* R and R’ represent, independently of one another, H or a (C4-Cg)alkyl or aryl group
opticnally substituted by one or more substituent(s) chosen from: Hal, CN, NRR’, CF;, OR
or an aryl or heteroaryl group;

* L represents:



daily and the tunmours were neasured tw ce weekly using a calliper rule. The
- antit uworoab23888y was eval uated at ghe Maxi mum Tol er atpest/fpeRoob s A
dose producing a loss in weight of 20% at nadir or 10% (or nore) nortality
linked to the conjugate is regarded as being toxic. The body wei ght of the
ani mal s i ncléudbs -Lhle-\geiught vdiichthes atiadeddo tﬁ'meromalughug obmprisingt MNTaItR: | S
cal cul at ed dlngtotheforrmla
wei ght (ng) Mlﬁﬁ%({)%@?”p%ﬁdre %élﬁﬁézlwﬁéﬂf)h&%n cy paranmeters are the
AT/ AC, the Spercent age of regression, the parti aI and conpl ete
regressions (PR and CR) and the nunber of tumour-free mce at the end of
the study (TFM. 5 The ange in the volune of the tumours for each treated
nouse (T) and control pho C) is calculated for each tunour by

subt ract i ng -d-henwal the tunour on the day of the start of the study
fromthe volune of the tdnour on the day of observation specified. The nean
AT i s cal cuFatdd-NR+ALLKi8-t reat ed group and the nean AC is calculated for
the control group. The ratio AT/AC is then cal cul ated and expressed as a
per cent age: AT//XC‘\;/ngeI a T/delta C) x 100. 10 A dose is regarded as being
t her apeut i caM§NacfN ve*Tor a AT/ AC of Iess than 40% and very active for a
AT/ AC of | ess than 10% When the AT/AC is less than 0, the dose is regarded
as highly active djit he percentage of regression is then cal cul ated
(accordi ng teudd o 4xs Dykes D.J., Hollingshead M, Sinpson-Herren L.
and Alley MC., n tunor xenograft nodels in NC drug 15devel opnent:

Fei big H H BA, (tor. Basel: Karger.; 1999, pp. 101-125). The percent age
of tunour regessi (raiks defi ned as being the percentage of decrease in the
tumour vol une in e treated group on the day of observation specified in
compari son ghd L} t RpkALHEE 1N LACLDIAR,de,h0NHR! Thdle ThenBg’ fPnLage of
tunour regression is cal ted at' a ZOSpeC|f| c'tine and for each ani mal .
The nean peV'@eﬁﬁa%féoé)"f regreSS| on is then calculated for the group.

vol unet O - vetslse Percentage of regression (at tine t) -t x100 vol uneto
Partial regressio PR).._ T r i re defined as bein artial when
the decreasée istﬁet%‘%%%%ﬁ%@ﬁ@?@%s@%w@ﬁ@%?JH% %Pﬁ'laﬂ% Nour
at the begi nniaogpoising Meda ther@ALKZfodgonpl et e regressi on (CR) The conpl ete
regression i olume of the tumour = 0 MmB (a CRis
regarded as E%E%S%B%%SSH%%%% %51 ume of the turmur cannot be -

nmeasur ed)e Bepidskbhts Bnéntegervangingfee hiock, aatlmrcﬁefu Ne@0asrefeedbingramh ¢ @o M@t

hi bi t l e t t th h t ud 1 f
Creatnents . 2 THEEE A B Wng 0t 87 GBEE SRn Febee, i SL o e conn ©
hi ghest dosé{C+esntystbaikyk aityh osteroanborCaiCuatesscycinalkh goup brelye £ Gppesehig)a

proved to bghHofd ahGRY 0oss in weight and nortality. At the MD
(40 pg/ kg), I&b |sO vgry atét'*é\}gmgﬁgl results in a loss in weight of 9.6% at

nadir, a AT/AC of 7% and 3 PRs for 5 SCID m ce. An antitunour activity was
al so obser vedmpburidchRigto BRHRS oPforllaand 10 pg/ kg without resulting in
PR.
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3. Compound according to Claim 1 of formuia (1A) or (IB):
L-C(=0)- zb

- C(‘oyZbR.,

RS Ty flr g8 angecus,



At the MD (40 pg/kg), C2 is highly active and results in a loss in weight
of 5% O perki/g238881 a tunour regressi ogy of 96.2% with 6 BBY/HR20161054709.
including 1 TFM It is also very active at the | ower dose of 20 pg/kg with
a tunour regression of 66.4% and 4 PRs for 6 mce. An antitunour activity
was al so observed at the |owest dose of 10 pg/kg w thout, however,

resul tiyng i r I t ibits
[e5ul an9 | Bo BAGSRLART, P oIS ey Cank, ML IR GFaAY, O

t unour regr e@ypomrewﬁwaﬂmme@pxxmeum D whi ch are not observed with d at
t he sane doses. V\D 2011/ 02388351PCT/ FR2010/ 051709 CLAI M5 1. Conpound of
formula (1), in i resents a single bond or a double bond with
the corditi SAMPRY aqc?rd'“grt‘eﬁ{%é%éitﬁ%'a@”évl'ﬂ BhibdhehosemBRM: - --- represents a
single bond,AL&s@ngt@o)le-(@mcﬁgo)@cazmmgent| cal or different, represent(s),
i ndependent |y of one,another, H, Wand/or W, which are identical or
different, represe (s) |ndependently of one anot her: OH -OR, -0OCOR

- COOR, OCOCR - Rer—aL,oeyet-tigorggeiagat e such that N10 and Cl1 are

i ncl udedo b R alkist™@,{- NRCONRR , - OCSNHR, a cyclic thiocarbamate such that
N10 and Cl11 are inclded in a ring, -SH -SR -SOR -SOOR - NRSOOR ,

-NRR , a cyahACKNRDELKSSOM,CE)-NNLEHCH, G EH e, | ncl uded in a ring, -NROR,
- NRCCR’ -N3, -CN, Hal or a tr| aI kyI phosphoni ugt or triaryl phosphoni um

group; R1, ' and are id C or different represent

i ndependept G i Sﬁ'ﬁ%‘t%@r (CH, CFfO)' %T'Z @‘AL@’%%? RE-oQHEH It Bnal | y
substituted by one or nore substituent(s) Thosen from Hal, CN, NRR, CF3,
OR, an aryl het eroaryl group, or S(0)gRwith g =0, 1 or 2; or else Ri
and R2 - or NRAK-sgmel-oRPdcHcagetiser f orm respectrvel y a doubl e bond =CH2 or
=CH CH3; Y—ahd Y', which are i dentDedK-NR-AiK-BEHIEH.MePhStlnt ,

i ndependent |y of one another, Hor OR, Mrepresents CH or N, ALK and

ALK, which are identical or different, represent, independently of one
anot hef; a @G“P%)daﬁ%wdé‘ﬂéo Sraﬁmﬁ)orCR‘”&ﬁd“R‘h‘q‘éﬂ?é'%‘t?ﬁt'ffomndependentIy of one

another, Hor a (G -C6)al or, aryl group optionally substituted by one or
nor e substltuent(s) ichos cHigAbycr &Y, NRR 3, HCR or an aryl or

het er oar yl groubc,o’\ftl‘| ysenbs:  + the - ¥ ﬂ HrplpeHicnoaihtieh L1 i s
attached to the aromatic ring conprisi ng ‘M vi a the ALK or OALK group and
represents one of the follow ng groups: K- S—

r\ /(CH CH O)I CH CH
t: \J\ ACH,CH,0)i-CH,CH,- if

s\/ﬁ\ _ (GH RO CH,CH, L\X rL
O’X i I S/\fr “N(CH,CH,0)-CH,CH,-
/r o
/rrla\x o (CHLCH,O)L-CHGHy
5

7. Compound according to Claim 1 or Claim 5, in which L is chosen from:
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-0- ALK- NR3- ALK-Sr-< 0 -0- ALK-NR3- ALK-S- 0 -0- ALK- N\ ALK-S- -0- ALK-NN - ALK- S-
and L2 wepotrezsss3t he - CH2C(=0) - NR3- (82F2CH20) , - ALK- gr oegTHR28¢tvesHz00 L1
via -CH2C(=0)-; or else the -0-ALK-NR3-ALK-S-(CH2CH20), - ALK- group
attached to the aromatic ring conprising Mvia the OALK group; R3

r epr esent SrHﬁiEr aO(Ci-C6)g1I Kyl group; 1 represents an integer ranging from
1to 40,4,[?,’5 & Ff oM ol Y o~2W eferably fromlto 10; Zb represents a

si ngl e bond, -0- o%an Rb represents Hor a (G -06)alkyl,

(C3-C7)cycl oal k eteroar yl_ar LG CA) heterocycl oal kyl group or else
4 represents a sifgle afid Rb TefresSents "Ih-l:\l'\g 2. Conpound according to

Claim1l of for a:. COZbRb 4. Conpound according to Caimlto Caim3, in
whi ch Y and represent a (C -C4)al koxy group, nore particularly a nethoxy

group. 5. ound according to Claiml1l to Caim4, in which L is chosen
from -ALK-S CH2C(=0)-NH (CH2CH20)i-C1-12CH2- o "...4N -CH r '
CH2C( =0) NN- ( ¥ L IR O~

- 0- ALK- NR3- ALKS! H2C( £0) - NH- ( CH2CH20) i - CH2C112 0 ALK- S-
CH2C( =0) - NH (JCH2CH20) 1- CH2CH20- ALK- N r Th

| |
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8. Compound according to Claim 1 to Claim 7, in which —COZ,Ry, represents -COOH,

_m_,,zj

-COO(CrCa)BIkYL -COOCHa, -COOCHzCH=CH2, 0 '

S0M —co—o—n/N::N
—COoN, M=H or cation , @ _@IG
—~—Coo . .
0 , the group, in which IG represents at

F, F

—Co0 F
——~|:o-c'—<i>—moz : j—n/ﬁ
or FOF L or NN

least one inductive group, more particutarly

9. Compound according to Claim 1, chosen from one of the following:
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-0- ALK- NN - ALK- S- CH2C( . 0) - NH- ( CH2CH20) i - CH2CH2
- 0- ALKMR20 14623888 CH2CH20) i - CH2CH2- 658Conpound accor di ngcrFR3080/051700"
Claim5, in which L is chosen from H i N 7-yNsl CH2CH20)i-CH, CH, -, 1H

0?Xs0?L-.0."--....,N-->cThrN., (CH2CH20) i - CH2CH, - .0 7. Conpound accordi ng
to daiml or Caim5, ion which L is chosen, Nj SaNCI COC) OX CN

8. Conpound accor di ng ¢ s,egloaprq N ch - COZbRb represents
-COCH, -COO N - COO(-CG)HaIkyI CCID&Z CH2, SO M N. "---4N1

- 00- 0- N\ENOf gat . oo fo he group, in which I G represents at

Q,
R \/E /\/E
(\NJ\/XS H/\/O\/\O/\/O\/\O o

O/\VN\)

NNXS/YN\/\ONO\/\O/\/O\/\[( )g
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10. Process for the preparation of a conjugate, consisting in:
(i) bringing into contact and allowing to react an optionally buffered aqueous solution of a
binding agent and a solution of a compound as defined in one of Claims 1t0 &;
(if) and then optionally separating the conjugate formed in stage (i) from the compound of
formula (1) and/or from the binding agent not having reacted and/for from the aggregates
which might be formed.

11. Process according to Claim 10, in which the —C(=0)Z,R,, group is reactive with regard to
the chemical groups present on the binding agent, in particular with regard to the amino
groups present on an antibody, so as to ensure the attachment of the compound of
formula (1) to the binding agent by formation of a covalent bond.

12, Process according to Claim 10 and Claim 11, in which stage (i) consists in;
- separating the conjugate which has formed in stage (i) from the unreacted binding agent
and from the aggregates possibly present in the solution;
or else
- separating the conjugate of stage (i} only from the unreacted compound of formula (I)
and from the aggregates which might be formed and leaving in the solution the binding
agent which might not have reacted.

13.  Process according to one of Claims 10 to 12, in which the binding agent is a ligand, a
protein, an antibody, more particularly a monoclonal antibody, a protein or antibody
fragment, a peptide, an oligonucleotide or an oligosaccharide.



9. Compound according to Caim1, chosen fromone of the foll ow ng:

. 10. Proaec 20f1002388® preparation of a csmjugate, consisti pgTIEFR2016/05178i Ngi ng
into contact and allowing to react an optionally buffered agueous sol ution
of a binding agent and a solution of a conpound as defined in one of C ains
1to9; (ii) and t hen optionally separating the conjugate forned in stage

(i) frqmthg gl;k{)bfdﬁ’étg‘aﬂ dblaﬂﬂdfsomfv&hﬁiﬁ‘ ere&@%ﬁ't%s%%&é’& '8 cess

havi ng react e omt regat es

Rocor di ng- & ETBeI FODCASMAD o $E ArdioE B EBRIIO P reastireRsEs bemeRr
regard to thggehgm cal groups present on the binding agent, in particular
with regard to the am no groups present on an anti body, so as to ensure the
attachnment of the compound of formula (1) to the binding agent by fornmation
of a casal eRtochcofHﬂngRbﬂﬁ@SﬁClmqlodb ng, ih which aafter $8ge pror@athBsdilition 6 Whi ch

stage (10 coUELa G oReRiet s s cRnbiagt e it 50 e (o red T st

present in the solution; or else separating the conj ugate of stage (i)

oy Y, 48 CEnBAE BB AOBRANARNSL ) BB Aot e AT KBRS ORI

m ght not have reacted. 13.Process according to one of Cains 10 to 12, in

whi ch yhe bicagiugste %gé‘d?aln & @lalnh Q@thi@h RHOBiRdRy agéht R %ﬁ ?fdy, g’%rf&ably a

particularly a nonocl gnal anti body protein or antib

peptide, an ”FPPM@PWV'd@aﬁCtGJﬁe%IW Fodget AR gkbetween 1%0&§"@‘é@@?¥dl ng
to C ai m 10péivebth &5Bnd3, i n which the reaction takes place at a tenperature
of between é‘o‘ﬁﬂ% 4OC /or t he duratl of the reaction varies between 1
and 24 h. 1 B%Jg%c PPy iheeguation D '(fDé?Arrs 10 to 14, in which, after

stage (i) owitlf:ii), the sol utlon of the conjugate is subj ected to a stage

(ii1) of ul I tr nd/ afijJ frati . nj ugat e capabl e of
bei ng obt al%] i(By"c’f)ﬂ ’é'soégAtog)i @é ){o“Bﬂe?%‘fmde&iLﬁ(‘@ 10 to 15. 17.
Conj ugat e accefihlbﬂg(%éeﬁi.caiﬁ]n‘rei@ in vvh| ch the binding agent is an anti body,

na 100t ehich apfv pafnoff 1eernfihRs B bR ayiffs Wl A BBfBhe SO
equat i on DARave'wa@A% qngt L@Dmaﬂﬁﬁd QFUI‘QXOKEWP("(‘@AGQ_W the Sﬁ@agqctrumReo LO2

X eA L01) -efeh laAd é@QogL@ésbbctﬁéiy GNefihg -thé Crﬁolér %s&rﬁilarﬂ cbefﬁc%rgg- §Otheand

ALO2 denotin sor bances of "an_aqueous sol utjon o e con ate at

t he wavel en@%@af_@%ewqgﬁ‘ﬁ”e (HERRL Retaie SANivgriiop At t@%ﬁ%‘?}d{aﬁﬂe%’%&l’- e SEC

spectrum ebOPoi and eo LO2 respectively denoting the nolar absorption

e e o By i1 RSt MRty RRBA ha 350 Susbigoh oBEREk s 4P e ke !
antibody at the two wavelengths LO1 and LO2,

LO1 =280 nm and LO2 = 320 nm.

18. Use of a compound according to one of Claims 1 to 9 in the preparation of a binding
agent to which is covalently attached, in the position para to M, the dimer of formula:

19. Use according to Claim 18, in which the binding agent is an antibody, preferably a
monoclonal antibody.

20. Use according to Claim 18 or Claim 19, in which the dimer has the formula:



eA Loi and eA LO2 respectively denoting the nolar absorption coefficients
of thewa@keth/ezgssdbody at the two wavedengt hs LOL and LOZcTiFRRoFo/86Prgom and
LO2 = 320 nm 18. Use of a conpound according to one of Clainms 1 to 9 in
the preparation of a binding agent to which is covalently attached, in the
position para to M th imer of formula: 19. Use accqrding to Claim18, in
whi ch the hindjng age f s an a i bqdy, pr_(afera_bly 1

20. Use acce ¥ .o“ 119, ot g, A ive 5
formul a:= 1. ,according @ a ai 8=t |C 20, i / ek Y
represent a -C4)al koxy group, Jhore particorarfy'a net hdxy gnolup. 22

Bi ndi ng agent °t o which was coval éntly attachefl, in the positiof para tb M
the diner of formula: after reaction of a conpound as defined in one of

Caims,] to, 9 with.the bhjndi agent ... 23. Bi ndi ng, ggent accor di o Caim
227 2l che st fo R M PRl 2prnav Y Ot & Bt Kl oakOna,

Bi ndi ng agegtouagoae garigulbdy £hethoxpgoupavi ng affinity for an antigen or
group of antigens |ocated on cancer cells or stromal cells associated with
a tunmour. 25. Binding agent according to Caim22 to Caim24, which is an
anti bo@¢, pBEdng=Ageyt ta Whithowk pevaleaily itastigd, indhe Seditionipara tof Mcthej dimet of
capabl e of kging: obt ai ned by the process according to one of Clainms 10 to
15. 27. Conmpound according to one of Clainms 1 to 9 for use as anti cancer
agent. 28. Conjugate according to Cl-agm 16 or Claim 17 for use as

anti cancer agent. 29. Pwarnmceuti cal nposi ti OH's‘{BO)’:f;’pl‘i sing a conpound

according to one of G4,a N 1.0.9 ol ellse aocopm uga Hacclordi ng to Caim 16
or aim1l7 and ate| t ohg excia : ! of a| coppound of fornula P2
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after reaction of a compound as defined in one of Claims 1 to 9 with the binding agent.

23. Binding agent according to Claim 22, in which the dimer is as defined in either of Claims
20 and 21.

24, Binding agent according to Claim 23, having affinity for an antigen or group of antigens
located on cancer cells or stromal cells associated with a tumour.

25. Binding agent according to Claim 22 to Claim 24, which is an antibody, preferably a
monocional antibody.

26. Solution of conjugate capable of being obtained by the process according to one of
Claims 10 to 15.

27. Compound according to one of Claims 1 to 9 for use as anticancer agent.
28. Conjugate according to Claim 16 or Claim 17 for use as anticancer agent.

29. Pharmaceutical composition comprising a compound according to one of Claims 1 to 9 or
else a conjugate according to Claim 16 or Claim 17 and at least one excipient.

30. Use of a compound of formula P,



E

NALKALK' p2 or else a conmpound of fornmula: L* E ALK in which L* is
chosen VO @o11/024883SH ;  0- ALK- NR3- ALKs&H ; - 0- ALK- Nr-  FHCTAtRCODHIOsftds- N
- 0- ALK- NN- ALK- SHALK-SH  in which fornulae: L, M ALK ALK, R3, Zb and Rb
are as defined in one of Clains 1 to 9; E and E represent, independently

of one another, an -OH group or a le
preparation of a conpound of formul
9. 31. Use according to Claim 30, i
a hal ogen atom or a nesyl ate, tﬁsM a

or efse a compound of formula:

in which L* is chosen from:
-ALK-SH :
-0-ALK-NR3-ALK-SH ;

*Ag"Yroup; as intermediate in the

) as defined in one of Clains 1 to
ichE,t he | eaving group is chosen from
mS)élzate or -OPPh3+ group.

— N\
-0-ALK-N N ALK-SH  .p.ALK-N ALK-SH o AL k-N N—ALK-SH
/ . . _/

in which formulae:

= L, M, ALK, ALK', R3, Z, and R, are as defined in one of Claims 1 to 9;
= E and E' represent, independently of one another, an —~OH group or a leaving group;

as intermediate in the preparation of a compound of formula () as defined in one of

Claims 1 to 9.

31. Use according to Claim 30, in which the leaving group is chosen from a halogen atom or a
mesylate, tosylate, nosylate or -OPPhs* group.
32. Use of a compound chosen from one of the following:
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32. Use of a conpound chosen fromone of the following: O OHit being

- under sWQ@011762388Be - COON end functi o8&l group can be r AUTHRRD104058709
-COO(Ci -0C6) al kyl end functional group, in particular a -COOw end
functional group, and that the -SH end functional group can be repl aced by

a di sul phide functiagnal Jgroup, in pabr\tc/i\g%%g[ an -SSMe functional group, as
intermedi ate in the Prepafari on of ~a o nek of formula (1) as defined in

one of Clainms 1 to 33. Use of a conmpound according to one of Clains 1 to
9 in the ° © anmt,Hcancer agent. 34. Use of a conjugate
accordin tmﬁ?m 16 ob I@j/in the manufacture of an anticancer

agent . 0 o
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it being understood that the —~COOH end functional group can be replaced by
a ~COO(C+-Cg)alkyl end functional group, in particular a -COOMe end functional group,
and that the —SH end functional group can be replaced by a disulphide functional group,
in particutar an —SSMe functional group,

as intermediate in the preparation of a compound of formula (1) as defined in one of
Claims 110 9.

33. Use of a compound according to one of Claims 1 to 9 in the manufacture of an anticancer
agent.

34. Use of a conjugate according to Claim 16 or Claim 17 in the manufacture of an anticancer
agent.



